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Technology and Industrial News 

Dell warns of order delays; tech buyers worry about IT supply chain 
Tech buyers in heavily regulated industries were concerned about shortages as the global IT supply chain trembled 
from the impact of the spreading coronavirus. Meanwhile, Dell warned customers that it might not fulfill orders on 
time. In an email sent Monday (March 23, 2020) to U.S. customers, computer maker Dell said it was having difficulty 
meeting delivery dates. The company said its suppliers were experiencing "extended delays" in shipping processors, 
memory and other components. 
 
Also, Dell's and partners' fulfillment centers were still recovering from the tornadoes that swept through Tennessee 
March 3, killing 25 people. 
 
"Due to the events listed above, most systems and configurations have been impacted, causing delays on 
production and fulfillment," said Brittany Moore, a Dell sales account manager. 
 
Dell asked customers to provide information on timetables of projects involving data center gear or more than five 
laptops or desktops. "This ensures we can work together and make sure that we stick as close as possible to your 
companies' go-live date and keep productivity at an all-time high," Moore said. 
 
CIS Demand Keeps Growing 
Digitimes reports that image sensor packaging companies Tong Hsing (Kingpak acquirer) and Xintec are expanding 
capacity to satisfy growing demand for multi-camera smartphones. Both companies have seen their production lines 
run at full capacity in most of the Q1 of 2020 despite the fact that the ongoing coronavirus pandemic will drag down 
global handset shipments in 2020, according to Digitimes sources. 
 
Taipei Times quotes Tong Hsing president Heinz Ru saying that the COVID-19 pandemic has not negatively affected 
CIS demand and he expects revenue to grow by a double-digit percentage year-on-year this quarter. To cope with 
strong demand for CIS services, Tong Hsing plans to more than double its monthly capacity to 160,000 wafers at its 
plant in Taoyuan’s Longtan District, Ru said. 
 
The ripple effects of coronavirus on emerging technologies 
Venture-backed startups are facing an ever-shifting environment and a largely uncertain future amid the coronavirus 
outbreak. But there may be light at the end of the tunnel. VC deal value dropped 28% during the Great Recession, but 
deal count fell just 5%—and it rose for angel & seed deals, suggesting that, while deals may be smaller, startups can 
still find investors. * More read: please find enclosed “PitchBook_Q1_2020_Analyst_Note_... pdf” file.  
 
Networks Will Need to Add Capacity to Handle Extra Internet Traffic 
Nokia, the Finnish telecom equipment maker, says that the connections between different internet networks are 
close to capacity with demand surging 300% from videoconferencing and 400% from video games. But companies 
can ramp up capacity by adding more equipment to their networks, according to a report from the company.  
 
Some companies have agreed to reduce the amount of data they use, such as Netflix which won’t stream high 
definition video. Of course, at a time when the future of the global economy is in question—and it’s unclear how 
long everyone will remain locked inside—internet service providers may balk at making costly investments at this 
time. 
 
Troubled Getaround Lays Off More Staff 
Struggling SoftBank-backed car rental startup Getaround laid off about 100 U.S.-based employees Thursday, two 
people familiar with the matter said. The cuts are the second instance of layoffs at Getaround this year, which has 
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seen its employee base nearly halved since January. Getaround spokesperson Meg Murray said the impact of the 
coronavirus forced the company to “eliminate a number of roles, affecting valued members of our operations team” 
as demand for the service decreases. 
 
The company, which raised $300 million from SoftBank’s Vision Fund in mid-2018, was struggling before the virus 
began pulverizing the travel industry. The San Francisco-based startup has been short on cash and scrambling for a 
buyer, Bloomberg reported last week. 
 
Apple’s Next Generation iPhone May Be Delayed Until 2021 
The launch of Apple’s next generation iPhone, which was expected to be happen in September, could be delayed 
until 2021, sources have told the Nikkei Asian Review. Disruptions to Apple’s supply chain and its ability to work with 
suppliers around the world amid the coronavirus pandemic are top reasons for the potential delay, sources said. 
Also, Apple might not want to release its new iPhone, which will be the company’s first 5G enabled device, during a 
period of economic uncertainty when consumer appetite for upgrading their phones might be low, they said.  
 
Sources said Apple is closely monitoring the outbreaks in the U.S. and Europe, its two largest markets, to determine 
whether it should carry out the delay. The company is expected to make its final decision by May, one person said. 
 
LinkedIn Pauses Most Hiring 
Even big tech firms are taking steps to cut costs as the coronavirus spreads. LinkedIn told employees this week that 
it would pause most of its hiring as it figures out business planning, a person familiar with the matter said. The move 
is notable because of how many candidates the job site sifts through itself. CEO Jeff Weiner told employees at an all-
hands meeting lasts year that the company had more than 1 million job applicants in 2019. The Microsoft-owned 
company has 16,000 employees overall.  
 
LinkedIn spokesperson Nicole Leverich said in an email the company would still make some “key hires.” “But given 
the uncertainty in the environment we are revisiting our general hiring to ensure all future hires are aligned with the 
top priorities of the business,” she said. 
 
COVID-19 Outbreak Could Lead to 30% Reduction in Production of Smartphones 
According to ABI Research, a global tech market advisory firm, the Coronavirus outbreak is expected to lead to a 
huge reduction in the production of smartphones, potentially falling by as much as 30% in the first half of 2020. ABI 
Research has also identified the short-and long-term impacts the global pandemic will have on 5G devices, 
smartphones & wearables. 
 
Lime’s Valuation May Fall 80% in Emergency Fundraising 
Scooter rental startup Lime, one of the hottest startups in tech two years ago, is trying to raise emergency funds at a 
valuation slashed by 80% from last year, two people familiar with the matter said. The company is seeking funds 
from new investors at a valuation of just $400 million, compared with the $2.4 billion level at which it last raised 
money, the people said. 
 
The discussions, which one person said are in the early stages, foreshadow the pain to come for startups looking to 
raise cash as the financial markets and the economy are reeling from the impact of the coronavirus. Lime, which has 
shut down its scooter-rental operations in all but one market, has between $50 million and $70 million of cash left, 
The Information reported Saturday (March 14, 2020). At the startup’s current rate of spending, that cash will only 
last a few months, said one of the people. Lime is expected to lay off staff, however. 
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Acquisition & Funding News 

The New York Times Company acquires Audm, an app that turns longform journalism into audio 
Audm, a startup that turns longform journalism into audio content, has been acquired by The New York Times 
Company, it announced this morning. While there are other services that turn news articles into audio, including 
read-it-later apps like Instapaper and Pocket, Audm differentiates itself by using professional voice actors to narrate 
the content, not automated voice technology. That makes the content more enjoyable to listen to — more like 
listening to a podcast, for example. 
 
The startup was founded by Ryan Wegner and Christian Brink, both 2007 Columbia grads with backgrounds in 
psychology and software development, respectively. The two didn’t know each other during college, but eventually 
met up in 2014 when their idea for an audio news app began to come together. Initially, the founders experimented 
with crowdsourced narration, but later landed on using professional voice talent to make their app stand out from 
others. 
 
The company participated in Y Combinator’s startup accelerator in 2017 to further develop Audm’s business. At the 
time, Audm was working with a range of publishing partners, including Wired, The Atlantic, Esquire, Harper’s Bazaar, 
The New York Review of Books, ProPublica, London Review of Books and several others. According to its website 
today, it also works with The Atlantic, Outside, BuzzFeed News, Vanity Fair, The New Yorker, New York, Rolling 
Stone and Texas Monthly. 
 
Lilium raises another $240M to design, test and run an electric aircraft taxi service 
Long and short distance travel have all but stopped for many people at the moment. But looking forward to a time 
when that may no longer be the case, a company designing flying taxis is today announcing a $240 million round of 
funding to help continue developing its product. Lilium, a Munich-based startup that is designing and building 
vertical take-off and landing (VTOL) aircraft with speeds of up to 100 km/h, eventually plans to run in its own taxi 
fleet. It is deploying its latest round of funding to keep developing its aircraft and to start building manufacturing 
facilities to produce more of them for an expected launch date in 2025. 
 
“We’re working to deliver a brand new form of emissions-free transport,” said a spokesperson. “Doing something 
like that takes significant time and investment, but the outcome is a valuable business and a chance to have a 
genuinely positive impact on the way we travel.” 
 
This latest investment was an inside round (involving existing, not new, investors), and it closed last month. It was 
led by Tencent, with participation from other previous backers that included Atomico, Freigeist and LGT. The 
valuation is not being disclosed, but the company confirms that it is significantly higher than it was in its Series B in 
2017. (For some more context, PitchBook estimates that last year the company was valued at around $470 million.) 
 
Sports-Heavy Streaming Service FuboTV Borrows At High Rates In Merger Deal 
FuboTV, a streaming TV service that carries cable channels and emphasizes live sports, has struck a deal to be 
acquired by a Florida-based company called Facebank Group. Terms of the deal suggest FuboTV was under financial 
pressure: it has already borrowed $10 million from Facebank at an 11% interest rate, exorbitant in today’s climate of 
near-zero interest rates. That loan is the first tranche of what will total a $100 million in loans at an interest rate of 
10%. If the merger doesn’t get consummated, Fubo will have to repay the loans. Facebank itself has had its own 
financial issues, its securities filings show. The company says it “digital likenesses” of celebrities for commercial 
purposes, but in a November filing said there was doubt about its ability to continue as a going concern.  
 
Even before the recent economic crunch, Fubo had been trying to raise around $50 million. The service, which had 
just 300,000 and 400,000 subscribers as of the end of last year, has likely been hurt by the cancellation of live sports 
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in recent weeks. Sports are a major part of its programming lineup, so its ability to sign up more subscribers has 
likely been curtailed. 
 
Disney to Raise $6 Billion in Debt 
Walt Disney Co. is looking to sell $6 billion in bonds, boosting its cash reserves as it deals with the coronavirus-
triggered economic crunch in multiple parts of its business. Disney disclosed the planned bond sales in a securities 
filing. The entertainment giant is being hit probably harder than most of its rivals, with its theme parks closed, 
cruises curtailed and cancellation of major sports hurting its key profit engine ESPN. At the same time, Disney is 
investing heavily in its new streaming service Disney Plus. 
 
Credit agency Moody’s last week said that Disney this year may not generate any cash, after capital expenditures, 
which would slow its plans to reduce debt. In the wake of Disney’s purchase of the Fox entertainment assets, Disney 
had $48 billion of debt at Dec. 31 offset by just $6.8 billion in cash. 
 
SoftBank Plans $41 Billion Asset Sale, Share Buyback 
SoftBank Group said it plans to sell up to 4.5 trillion yen ($41 billion) of its assets over the next four quarters. Using 
that money, the tech investment giant plans to buy back as much as 2 trillion yen worth of its own shares and reduce 
its debt. SoftBank’s Tokyo-listed stock jumped 19% Monday on the share buyback plans. SoftBank didn’t say which 
assets it plans to sell to raise the money. The company said it currently has about $245 billion of assets. SoftBank 
owns about a quarter of Chinese e-commerce giant Alibaba, and that stake is worth more than $120 billion. After 
SoftBank’s announcement, Alibaba’s Hong Kong-listed shares closed 6.2% lower. Alibaba’s shares also are listed in 
New York.  
 
SoftBank’s massive asset sale and share buyback plans came after its stock price dropped about 50% in the past 
month, making it one of the biggest losers among high-profile tech stocks in Asia. The recent global stock market 
crash triggered by the coronavirus pandemic has highlighted the challenges facing SoftBank’s Vision Fund, which has 
invested in public and private tech companies around the world.   
 
Nature's Fynd raises $80M for alternative protein 
Nature's Fynd, a food startup producing a protein from a microbe discovered in the geothermal springs of 
Yellowstone's ancient volcano, has raised $80 million in a new Series B round. Generation Investment Management 
and Breakthrough Energy Ventures led the financing for the Chicago-based company, formerly named Sustainable 
Bioproducts. 
 
Arkose secures $22M to fight fraud 
Arkose Labs, a startup focused on online fraud and abuse prevention, has raised $22 million in a Series B financing 
led by Microsoft's venture fund, M12. The company's fraud defense platform works to protect from activities such as 
account takeover, fake account abuse, scraping, spam and gift card abuse. 
 
iCapital closes on $146M 
iCapital Network, a fintech startup which has developed a platform for investing in alternative assets, announced 
this morning it has raised $146 million in a funding round led by Ping An Global Voyager Fund. The fundraise follows a 
big growth streak in 2019, during which iCapital upped the assets it services from $8 billion to $46.6 billion. 
 
Lilium flies off with $240M for air taxis 
Munich-based Lilium, a developer of electric air taxis capable of vertical takeoff and landing, has raised $240 million 
in a funding round led by Tencent. 
 
Facebook to Buy Stake in Indian Telecom Reliance Jio 
Facebook is planning a “multibillion-dollar” investment in Reliance Jio, the largest mobile network carrier in India, 
according to the Financial Times. If it happens, the investment would signify the importance of India for Facebook’s 
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future growth. Facebook-owned WhatsApp is already one of the most used mobile apps in India, and the social 
network attempted to provide free internet access in the country through a controversial program several years 
ago. Facebook rarely makes investments in outside companies, though it did buy a stake in the Indian e-commerce 
platform Meesho last year. 
 
The deal between Reliance Jio and Facebook was set to be announced later this month but was stalled due to the 
coronavirus pandemic, the report notes. On Tuesday, India Prime Minister Narendra Modi ordered the country’s 1.3 
billion citizens to stay indoors for three weeks to slow the spread of the virus. 
 
London-based tech startup SoftIron raises $34M in Series B funding to accelerate global expansion 
SoftIron, a London, England-based tech startup and builder of performance-optimized data center appliances, 
announced today that it has secured $34 million in Series B equity funding to expand its presence across North 
America, Europe, and the APAC region with planned growth in sales, product marketing, and support. The round 
came from group of its existing investors led by co-founder Norman Fraser. In addition, the funding will strengthen 
engineering initiatives to build its portfolio of data center appliances based on leading open source software 
solutions. 
 
Founded in 2012 by Norman Fraser and Phil Straw, SoftIron is a provider of task-specific appliances for scale-out data 
center solutions. Their superior, purpose-built hardware is designed, developed and assembled in California, and 
they are the only manufacturer to offer auditable provenance. SoftIron’s HyperDrive® software-defined, enterprise 
storage portfolio runs at wire-speed and is custom-designed to optimize Ceph. HyperSwitch™ is their line of next-
generation, top-of-rack switches built to maximize the performance and flexibility of SONiC. HyperCast™ is their 
high-density, concurrent 4K transcoding solution, for multi-screen, multi-format delivery. SoftIron unlocks greater 
business value for enterprises by delivering best-in-class products, free from software and hardware lock-in 
 
SecondNature raises $16.4M for ‘healthy home’ subscription products like air and water filters 
After a confusing trip to the store to purchase an air filter back in 2012, two N.C. State University students, Thad 
Tarkington and Kevin Barry, came up with the idea to make this routine home maintenance purchase a subscription-
based business. The following year, their startup FilterEasy had a few hundred subscribers. Fast forward to now, and 
that service — now called SecondNature — has grown its customer base to hundreds of thousands by expanding 
beyond its original direct-to-consumer model to also include industry partnerships. 
 
Today (March 25, 2020), the N.C. Triangle-area company is announcing it’s closed on $16.4 million in Series C funding 
from new and existing investors, including strategic investor MANN+HUMMEL through its corporate venture group. 
 
Other investors in the round include IDEA Fund Partners, Multiplier Capital, Lead Edge Capital, Arsenal Growth, One 
Better Ventures, Bonaventure Capital, NC State’s investor network WIN and UNC’s investor network CAN. 
 
Battery analytics software startup Twaice raises €11M Series A led by Creandum 
Twaice, the Munich-based startup that has built analytics software to help with battery management in electric 
vehicles and other devices, has raised €11 million in Series A funding. Leading the round is European early-stage 
venture capital firm Creandum, with participation from existing investors Cherry Ventures, UVC Partners and 
Speedinvest, which backed the company’s earlier seed round. 
 
Espressive lands $30M Series B to build better help chatbots 
Espressive, a four-year-old startup from former ServiceNow employees, is working to build a better chatbot to 
reduce calls to company help desks. Today, the company announced a $30 million Series B investment. Insight 
Partners  led the round with help from Series A lead investor General Catalyst along with Wing Venture Capital. 
Under the terms of today’s agreement, Insight founder and managing director Jeff Horing will be joining the 
Espressive  Board. Today’s investment brings the total raised to $53 million, according to the company. 
 



7 
 

Microsoft acquires Affirmed Networks, delves deeper into 5G 
As part of its efforts to “empower the telecommunications industry as it continues its move to 5G,” Microsoft has 
confirmed the acquisition of cloud-based 5G service vendor Affirmed Network for an undisclosed amount. Microsoft 
expects the acquisition to allow the company to evolve its telecommunications work and to offer innovative 
solutions for operators, especially when it comes to managing network workloads in the cloud, the company said on 
its website. 
 
For some time now, Microsoft has been working with operators on integrating edge computing capabilities with 5G 
networks and Azure cloud services, with AT&T being one of the company’s most notable 5G partners. 
 
At last year’s MWC, AT&T announced its partnership with Microsoft for the development of a proof of concept to 
integrate network edge compute capabilities using its 5G network in conjunction with Azure cloud services, and 
solution that both company’s stated would prove important for IOT use cases in a number of industries including 
retail, healthcare, public safety, entertainment, and manufacturing. Now, the acquisition of Affirmed Networks will 
allow for close alignment of the vendor’s NFV solutions for similar areas mentioned above, as well as autonomous 
vehicles and WI-Fi. 
 
Further, the acquisition represents a big win for Microsoft against one of its major competitors, AWS, who actually 
worked with Affirmed last year on a demonstration of the Affirmed Networks’ UnityCloud 5G Core solution on AWS 
cloud services. 
 
“As we continue to extend cloud-based software defined networking into the world of 5G connectivity, we 
recognize the importance of deep and strong partnerships and interoperability,” Microsoft said in the 
announcement. “To ensure the success of our customers, we will work closely with existing suppliers, emerging 
innovators and other stakeholders around the world including in Europe, Asia, the U.S. and other markets to help 
make this vision a reality.” 
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Startup valuations drop as exits are delayed and the stock market reprices tech 

By Alex Wilhelm  
 
The public markets are in turmoil as the economic impact of COVID-19 comes into focus; however, it is less clear 
what the impact of the changing value of public companies today will have on the valuations of private firms. 
 
Startup valuations are impacted by a host of factors, one of which is the value of their public comparables (comps); 
if public comps lose value, private startup comps tend to earn lower valuations. This leads us to a key question: Are 
the stock market’s recent declines impacting the value of private startups? 
 
To get an answer, TechCrunch spoke with Phil Haslett, the chief revenue officer at EquityZen. Haslett is a founder at 
the company, which helps owners of stock in private startups sell their shares to interested buyers. We were curious 
if there was a noticeable impact on prices so far and how demand might be shifting on both sides of its marketplace. 
 
Public prices, private values 
Our chat was initially predicted around EquityZen’s  new list of startups that it anticipates going public this year. 
However, as the world’s IPO window has slammed shut, EquityZen’s predictions of which companies will go public 
(AppLovin, Asana, Desktop Metal, Druva, and Sprinklr) are now little more than list of candidates effectively 
benched by forces outside their control. 
 
So instead we talked about the impact of changes in the stock market on private valuations, starting, interestingly, 
back in 2016. According to Haslett, the early-2016 SaaS crash in the value public software companies did impact 
startup valuations. However, it took a while, something in the order of months. 
 
Why did it take so long for technology revenue multiple compression (falling stock prices impacting key valuation 
metrics) to impact private valuations? Haslett reckons it was due to relatively slow price discovery at the time, 
impacted in part to limited secondary trading for private shares. Add in the fact that primary transactions for startup 
equity (the Series A and Series B rounds you read about on TechCrunch every day) are infrequent, the new valuation 
for SaaS companies took time to make itself known in startup-land. 
 
Things are a bit different today, according to Haslett. As the secondary market has grown and matured, price 
discovery takes less time today; now the impact of a changing valuation world can be felt in private companies in 
weeks instead of months. 
 
It has been weeks since COVID-19 began to roil global markets. What then is the impact that we’re seeing on the 
value of private companies? It’s precisely what you would expect. 
 
Down 
Let’s start with trading volume. According to Haslett, a few weeks ago volume was light. In his view, market 
participants were trying to figure out where everything stood. Then activity began to pick back up on EquityZen last 
week, he said. 
 
Next let’s talk prices. There’s always a discount for private shares compared to the company in question’s last 
private valuation. This means that if, say, Alex Wilhelm Inc. was worth $1 billion on paper, and I owned $100,000 in 
shares of the company, I should expect to sell those for a small discount if I wanted to offload them while AWI was 
still private. Why? Liquidity and the premium it commands. It works out like this: I have illiquid shares (private stock 
is not as easy to sell as public stock), and you have cash. You want my shares; I want your cash. But you know that 
you are going to buy stock that will effectively lock up (freeze, in liquidity terms) your capital for a while. In contrast, 
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I’m getting cash, the most liquid thing there is. So, you demand a discount on the price of the private stock to 
compensate you for taking the illiquid asset in the trade. 
 
Got it? You can expect about a 10% discount in regular times if you want to sell your private stock, according to 
Haslett. That has risen to about 25%, according to the data that Haslett shared with TechCrunch. That change is 
material but not catastrophic. 
 
Its material in that a decline of 15% compared to a putative asset price is large. But then change is also not 
catastrophic in that there is still a market for illiquid startup shares, and the decline appears to be less than what 
we’ve seen from stocks in recent days. However, with the Nasdaq down more than 25%, there could be more price 
discovery yet to come; the discount-to-last-private-valuation could still rise. 
 
Why are people still buying illiquid startup shares? According to Haslett, those who were irked about the prices of 
some companies are now being offered those same firms at an effective discount. Why have all that dry powder if 
you never load the musket? 
 
For startup employees, the takeaway from today is that the should expect to take a larger hit if they want to sell 
early. For startups themselves, the change in their market value should be an early warning system ahead of their 
next round, at least where valuations are concerned. 
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Layoffs Accelerate Across Silicon Valley Startups 

Several startups in industries ranging from hospitality to travel to online retail have cut roughly 20% of their 
employees in recent weeks, in a sign of how the coronavirus-inspired economic crisis is already causing startups to cut 
costs. 
 
By Kate Clark  
As the world braces for a recession triggered by the coronavirus outbreak, venture capital–backed startups across 
several industries are making significant cuts to their employee numbers. 
 
Four companies have cut roughly 20% of their workforce in an effort to reduce cash burn rates and increase 
savings—online mattress retailer Eight Sleep, tech-enabled recruiting tool Triplebyte, hospitality startup The Guild, 
and luxury sleeper-bus service Cabin, according to people familiar with the companies. The number of jobs cut was 
relatively small—75 people across all four, ranging across both technical and nontechnical job roles—but they’re a 
harbinger of what is to come. Meanwhile, scooter rental service Lime is reportedly considering job cuts after 
terminating its operations in most of its markets.  
 
 There are signs that much more widespread layoffs have already occurred across a broad group of startups. Oren 
Barzilai, CEO of EquityBee, which helps employees leaving companies exercise stock options, said he’s seen an 
immense increase in demand in the past couple of weeks due to layoffs.  
 
“Companies are laying off employees or about to lay off employees to reduce burn and to prepare for winter,” he 
said. “We’ve never seen something like this before.” The company, which has helped exercise options for former 
employees of Airbnb, Monday.com and Payoneer, expects to see 100% growth month over month, said Barzilai 
 
Keval Desai, a partner at venture firm InterWest Venture Partners, expects 80% of startups to conduct layoffs as a 
result of the virus, although he is optimistic the economy could recover by the end of 2020. “When demand 
disappears it’s not about cutting marketing,” Desai said. “It’s about survival.” 
 
Scrutinizing Costs 
Nearly two-thirds of subscribers to The Information, responding to a survey earlier this month, said their companies 
were taking steps to cut costs. Of that group, 39% said they were cutting head count, while 35% were cutting 
marketing spending. Nearly 60% had also curtailed business travel. 
 
Even in the best of times, layoffs are common in the startups industry, where the path to profitability is uncertain 
and funding can be scarce. But the coronavirus has frozen economic activity across the country, most immediately in 
travel and hospitality. The sudden crunch has forced founders to scrutinize every cost in their business. 
 
“Every company should look at every software subscription you have, [review] your leases and try to get out of 
them, talk to your bank to get relief around payments—you should look at every single thing that goes out of your 
bank account and figure out how to reduce your burn as much as possible,” said Gaetano Crupi, co-founder and CEO 
of Cabin. “Our approach is to look at the facts and assume the worst-case scenario.” 
 
Cabin, which has raised $3.3 million in venture funding from backers such as Founders Fund’s FF Angel, BoxGroup 
and SV Angel, suspended its Los Angeles–San Francisco bus operations indefinitely on March 11 as travel was drying 
up. At  the same time, the company laid off 10 part-time bus drivers and hosts on the buses.  
 
Meanwhile, The Guild, an Austin-based startup that transforms apartments into short-term rentals, also has been hit 
hard by the travel clampdown. It cut 38 out of its 175-strong workforce, according to an email addressed to Austin-
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area investors and founders, which The Information viewed. The startup sent the note in hopes that other firms in 
the area would hire the people it laid off. 
 
Triplebyte CEO Ammon Bartram said the virus had cut the amount of activity on its platform, from either companies 
or job candidates, 40%. He said, however, that the job cuts—15 people out of 85—resulted from the shift to a 
subscription-based business model rather than the coronavirus outbreak. A spokesperson for Eight Sleep, which 
makes high-tech beds, declined to comment on the record. The firm cut 20% of its 60-person team. Eight Sleep and 
Triplebyte have raised an aggregate $125 million in venture funding.  
 
The layoffs follow a warning earlier this month from VC fund Sequoia Capital to its portfolio companies that they 
should rethink their head count, as well as take certain other steps, in response to the pandemic. Many venture 
capitalists have since directed their companies to freeze hiring, cut salaries, reduce hours or slash roles.  
 
“There’s no one size fits all but it’s good to be flexible and for the survival of the company to be the most important 
thing,” said Matthew Cowan, a general partner at Next47, a Siemens-backed VC fund. 
 
Hit or Miss 
For many companies, layoffs are the only way to cut costs immediately. And because no one knows how long the 
coronavirus disruption will last, companies have to do whatever they can to preserve cash—even if they’ve got 
plenty of capital. 
 
“Almost all of my companies have frozen hiring, and most, including top performers, are letting go of some to reach 
their runway extension goals,” said Prashant Fonseka, a partner at Tuesday Capital, a seed-stage VC fund. “Even a 
company that just last week closed a major round is planning on layoffs.” 
 
While it’s unclear how long the coronavirus pandemic will wreak havoc on the economy, a recession is expected to 
begin in the second quarter, according to IHS Markit, which forecasts economic activity. The unemployment rate is 
poised to rise to 9% by late 2020 from 3.5% as of early March, the organization said. Goldman Sachs economists are 
predicting that 2.25 million Americans will file for unemployment benefits next week. 
 
For context, per the U.S. Bureau of Labor Statistics, the unemployment rate hit 10.2% in October 2009 following the 
2008 financial crisis, when 15.7 million people were unemployed.  
 
While the dimensions of the downturn may be similar to those of the 2008 recession, where the two events differ is 
in the orders forcing people to work from home and not leave the house. Those rules are likely to change how 
companies lay workers off—in many cases, virtually. 
 
“We may be in a situation where layoffs need to occur via Zoom, and that’s terrible, but there may be no alternative 
to that,” said Cowan of Next47. “But even if you’re on a Zoom call, that shouldn’t prevent you from being 
thoughtful and being human.” 
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Industrial 5G will be ‘centre of digitalization for years to come’, says Siemens 

By James Blackman  
 
Private industrial 5G will be at the heart of manufacturing production from 2021, Siemens has said, as the industrial 
giant continues to move ahead with test networks at its electronics works in Amberg and automotive centre in 
Nuremburg, both in Germany. 
 
Both deployments use Siemens’ own privately-held spectrum in the 3.7-3.8GHz band, made available by the German 
state telecoms regulator BNetzA specifically to spur digital transformation of the country’s industrial sector. 
 
“Industrial 5G will contribute to our factories in the future. We’ve already got approval from BNetzA… Industrie 4.0, 
smart factory, industrial IoT – these are the future of industrial manufacturing,” the company told Enterprise IoT 
Insights. 
 
“Designing production plants and intralogistics to be more flexible, autonomous, and efficient requires the right 
communication framework and comprehensive connectivity. The new 5G standard opens up important new 
prospects.” 
 
The company drew attention to its new work with industrial 5G in Amberg and Nuremburg. The Amberg 
arrangement, at the company’s Digi-Lab inside its new Visitor Centre, will be open to partners from 2021. Amberg 
was subject to its first application for industrial spectrum to BNetzA. 
 
Sander Rotmensen, head of product management for industrial wireless at Siemens, commented: “We will test 
innovative topics around the lean digital factory – with industrial 5G [as] a key enabler for applications such as 
automated guided vehicles (AGVs), assisted work (via augumented and virtual reality), [collaborative] robots, cloud 
connectivity and more.” 
 
He added: “This will be the centre of digitalization for years to come.” 
 
Similarly, Siemens is working with Qualcomm at its Automotive Test Centre in Nuremberg on what it claims to be the 
first private 5G standalone (SA) network in a real industrial environment. The test network is, again, being used for 
AGVs for smart production, logistics and highly flexible manufacturing. 
 
A spokesperson for the company explained industrial 5G will slot into its existing portfolio of industrial 
communications technologies, and its private usage will also dovetail, as required, with industrial slices of public 5G 
networks. 
 
“Today, we already have an extensive portfolio of wireless communication products and solutions, such as industrial 
wireless LAN and 2G, 3G and 4G/LTE end-devices. 5G will be implemented in a similar fashion as well as a complete 
solution for private Industrial 5G networks.” 
 
The spokesperson commented: “To optimally benefit from 5G in industrial environments and applications, private 
5G networks are necessary. With such networks the user can determine for what type of performance the network 
is rolled out. 
 
“5G is able to do a lot of things – bandwidth, high number of connected devices, low latency – but not at the same 
time. Therefore, the [network] parameters need to be selected with the industrial application in mind. 
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“For industrial IoT networks, reliability and the latency are often more important than the bandwidth. Slices will also 
contribute within private networks; it allows the separation between mission critical communication and for 
example SCADA-information which has a lower priority.” 
 
Klaus Helmrich, member of the board at Siemens, stated: “Industrial 5G opens the door to the comprehensive, 
wireless networking of production, maintenance, and logistics. 
 
“High data rates, reliable and powerful broadband transmission, and ultra-short latencies will enable a significant 
boost in efficiency and flexibility in industrial value creation. That’s why Siemens is embracing this new 
communication standard right from the start, and is supporting its standardization and industrial implementation by 
developing a corresponding portfolio.” 
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How supporting a remote workforce stresses the network 

Make sure your network can support a remote workforce by analyzing 12 potential issues that can cause stress on 
your network, including VPN concentrator capacity and traffic routing. 
 
By Terry Slattery  
 
Travel restrictions are everywhere. Face-to-face meetings are being canceled. Companies are enacting work-from-
home programs where possible. The spread of the coronavirus has caused enterprises to analyze their networks to 
ensure they can handle increased traffic and support a remote workforce. 
 
But how do enterprises know they're prepared? What services might they need to sustain a productive remote 
workforce? Where are the potential network stress points? It's a complex picture because many parts are 
interrelated. 
 
Analyze required services and traffic estimates 
The first step in any IT systems change is always to perform a requirements analysis. First, enterprises need to 
understand which services are needed. Remote workers will need systems to replace the face-to-face interaction in 
an office. Unified communications (UC) encompasses a combination of interpersonal communications functions, like 
voice calls, voicemail, video conferencing, screen sharing and IM, for teams and individuals. 
 
Remote workers will also need access to business applications and document storage repositories. Companies that 
have embraced cloud services may be in a better situation than companies that have yet to make the move to cloud. 
 
It can be a challenge for IT teams to understand the requirements in a new, massive deployment tailored for a 
remote workforce. They will have to make estimates based on UC usage estimates, employee counts and the 
network demands of normal business functions. Further, they'll need UC licenses for workers, estimates of 
bandwidth required per worker and the peak bandwidth of all workers. 
 
Even a rudimentary understanding of the current network traffic volume can provide a basis for the estimates. An 
easy way to estimate is to determine the volume in each of several traffic classes: 

• voice calls; 

• real-time interactive video, such as video conferencing; 

• streaming video -- for example, watching training videos; 

• interactive business applications; 

• bulk data applications, such as email and file transfers; and 

• unnecessary traffic, such as streaming music and other entertainment. 

Some of the traffic estimates won't have much basis, and teams will have to guess and revise after they get more 
experience. 
 
Network stress points 
Once teams have network traffic estimates, they can begin looking at how a remote workforce could stress the 
network. Below are 12 factors IT teams should monitor for potential network stress. 
 
1. Traffic routing 
Supporting a larger number of remote workers will drastically change the network traffic flows. Teams may need to  
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implement routing changes to optimize network performance. They may also need to monitor network traffic paths 
to ensure traffic traverses the appropriate network security systems. 
 
A lesser-known problem is DNS resolution, which directs a remote worker to a distant service instead of a local 
service. 
 
2. Internet access 
Remote workers will be connecting into the organization via the internet, creating additional stress on internet 
access links and network equipment, like routers, switches, firewalls and VPN concentrators. Ideally, teams should 
configure internet-facing routers to provide active-active service, in which each router carries ingress and egress 
traffic. Don't forget to check the capacity of internet-facing firewalls. Network monitoring systems should be 
configured to keep a close watch on these critical systems for potential overload conditions. 
 
3. VPN concentrator capacity 
The number of remote VPNs will significantly increase, putting more stress on the VPN concentrators at the edge of 
the corporate network. It may not be feasible to acquire and install physical VPN concentrators. Instead, consider 
using virtual appliances that can be quickly installed on available x86 hardware platforms. Cloud-based 
infrastructures are ideal for this type of operation. 
 
4. Inadequate network authentication infrastructure 
Many more workers will be accessing the network remotely, and the authentication infrastructure may not be able 
to handle the increased load. One organization NetCraftsmen is working with uses multifactor authentication 
provided by physical devices that generate one-time passcodes. The company needs to procure many more devices 
and licenses. A software token generator or text/phone call for the passcode could be a quick option. 
 
5. Video and voice conferencing limitations 
During the traffic estimation process for voice and video, try to estimate the number of conference calls, and 
compare that with the organization's limitations for multipoint control units. Teams may need to investigate 
alternatives, such as migrating conferencing traffic to a cloud provider in order to reduce corporate internet link 
requirements. Many vendors have announced free licenses for a few months in response to the coronavirus. 
 
6. Virtual desktop infrastructure 
Office workers who primarily use desktop computers may be best supported by virtual desktop infrastructure (VDI). 
This mechanism transmits an encoded form of the desktop's graphics, so it may not perform well for rapidly 
changing displays, like high-motion video or computer-aided design and computer-aided manufacturing systems. 
Don't forget to include the bandwidth requirements of VDI in network bandwidth estimates. 
 
7. Quality of service 
Two factors influence quality of service (QoS). First, remote workers will typically connect via the public internet, 
which does not support QoS. Without prioritization, voice and video may experience packet loss or high latency that 
garbles voice and pixelates video. 
 
Second, changes in network utilization due to a remote workforce are likely to require updates to existing QoS 
bandwidth allocations. 
 
8. Phone systems 
Corporate telephone call infrastructure may not be able to handle all the calls that need to be forwarded. Even calls 
between workers may be forwarded if the calling is to corporate phone numbers that forward to mobile devices. A 
softphone on a remote worker's computer prevents the overload because it becomes an internal transfer instead of 
forwarding outside the organization. 
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Remote phones may be subject to high latency or high packet loss over longer paths. Testing tools, like 
PathSolutions, AppNeta or NetBeez, can help diagnose network problems that affect voice and video. 
 
9. Remote workers' local networks 
The network quality at a remote worker's location makes a big difference in overall performance. First, consumer 
Wi-Fi routers and switches are likely not up to corporate standards. It is common to find Wi-Fi routers that are many 
years old, using old 802.11b connectivity at speeds down to 1 Mbps. 
 
Poor wireless coverage or interference in a home network can be a major factor. Interference can come from nearby 
Wi-Fi routers, like in an apartment building or condominium, or it can come from other devices, like microwave 
ovens and baby monitors, that operate in the 2.4 GHz bands. Bandwidth competition can also come from other 
family members, particularly if any of those members enjoy video streaming applications. 
 
Finally, older Wi-Fi devices may suffer from bufferbloat, a condition in which large internal packet buffers confuse 
network congestion avoidance protocols, resulting in significant packet loss and delays. 
 
10. Bandwidth limits at ISP interconnections 
Something teams may not consider is the bandwidth of internet service provider (ISP) interconnections. Remote 
workers may use a residential ISP that has limited bandwidth connectivity to business ISPs. NetCraftsmen 
consultants discovered this problem when the 2003 SARS virus struck, causing a surge of remote workers and 
reported problems. With the coronavirus, we've already seen reports of problems with remote worker connectivity 
due to internet exchange congestion. 
 
11. Support staff 
Some companies may not have enough support staff to get remote workers set up properly with the right systems, 
credentials and security. Organizations will need to rely on trusted consultants to help make the right choices and 
enact the right designs. 
 
12. Network security 
Organizations that don't use secure remote worker technology will be at risk of malware. It is tempting to do 
whatever is needed to get workers online, but NetCraftsmen recommends keeping network security tight because 
bad actors will try to take advantage of security holes. Teams will want to continue to have intrusion detection and 
intrusion protection systems in place to protect against malware and cyberattacks. 
 
A commonly requested feature is split tunneling, a feature of most VPN clients that enables direct internet access, 
while a VPN is used to connect to the organization's network. This opens a cyberattack vector, however. Federal 
regulations -- e.g., NIST 800-53 -- prohibit split tunneling as part of the boundary protection controls. NetCraftsmen 
recommends not using split tunneling. 
 
Some software-defined WAN (SD-WAN) products incorporate integrated firewalls that can provide restricted access 
to specific SaaS sites. SD-WAN products may provide value because they can be centrally administered, reducing the 
network security effort. 
 
Start planning now 
Supporting a large remote workforce includes many factors that frequently interact with one another. Getting 
everything to work well together involves detailed planning and making the right decisions when tradeoffs must be 
made. Vendors, network testing companies and trusted consultants can help create options that work for your 
organization. 
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$100M rounds are down but not out in 2020 

By Alex Wilhelm  
 
We’re taking a look at mega-rounds of private companies, public markets and the gray space in between: funding 
events of $100 million or more.  
 
What’s fun about these rounds is that they experience less temporal lag than other venture financings. Generally 
speaking, the larger a venture round is, the faster it becomes public knowledge. This is why seed rounds are the 
laggiest of all startup rounds and as you progress up the Series ladder (from A to B to C to D), the rounds that you 
hear about are increasingly fresh. 
 
If we wanted to take a look at 2020’s largest rounds to date, for example, instead of staring at an incomplete picture 
that might tell us nothing at all, we could get a reasonable handle on what’s going on in the very late-stages of 
private equity financings. 
 
This morning we’re looking at $100 million and greater rounds from January, February and March (through the 23rd) 
for both 2019 and 2020. As you will see, the data shows us that the late-stage private market for startup investments 
is in better health than we might have expected. This is true despite spotting weaknesses in other parts of the global 
venture scene (China venture data remains very weak, for example). 
 
The unicorn era, for better or for worse, appears to be still standing for now, despite the chaos that surrounds it. 
 
$100 million or bust 
We’re using Crunchbase data this morning, looking at equity-only funding events for private companies around the 
world. We’re not, in this case, looking at country-specific data. Instead, we’re casting our net wide to prevent 
narrowing more than we have to (as we’re looking at only a small category of rounds, adding country filters felt 
excessive). 
 
Here’s the known number of mega-rounds of $100 million or more from 2019, according to Crunchbase: 

• January 2019: 57 

• February 2019: 48 

• March through the 23rd, 2019: 28 

And from this year: 

• January 2020: 45 

• February 2020: 30 

• March through the 23rd, 2020: 28 

The decline in January results do not feel surprising. The unicorn era was long in the tooth then and exits were not 
impressive. Add in China’s venture slowdown and seeing a decline of 12 rounds (21%) from the year-ago period feels 
reasonable. 
 
February’s declines were more material, with known $100 million funding events falling 37.5% year-over-year. Given 
that the number of unicorns in the world rose and February 2020 had an extra day, it’s a weak result. And one that is 
at the very start of when we might anticipate seeing any COVID-19-related impacts to late-stage raises. 
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Many February fundings were closed before the month, meaning that we might expect to see more of a slowdown 
in March instead of February, if we were hunting for the impact of COVID-19 on the late-stage venture world. 
However, as we can see in the March data, to-date results are flat compared to March 2019. 
 
Surprised? I was. To see March 2020 do better than March 2019 is downright confusing. To understand what was 
going on, I looked at the most recent, 2020 mega-rounds that made our cut. Here’s the latest three: 

• This morning’s Cazoo round, adding $116 million to the used-car marketplace; 

• A $200 million round for Scopely, a mobile gaming company from California; 

• UserTesting’s $100 million deal from late last week, a round that makes sense as it’s a big SaaS deal. 

It’s a mix of funding events. Some that fall inside the TechCrunch tech-first wheelhouse (Usertesting, Scopely), and 
some that land outside our usual topics but still fit under our remit (Cazoo). 
 
Let’s try another angle, however, to make sure when we say that mega-rounds are doing better than we expected 
that we aren’t talking rot. Let’s switch from looking at round counts to counting the dollars invested in those 
rounds. This will tell us if investors are betting more or less money, even if we’ve already established that they are 
laying more wagers than we expected. 
 
Dollars 
Looking at the same dataset across the same time period, here is the dollars view of the mega-round world. Again, 
we start with 2019: 

• January 2019: $15.69 billion 

• February 2019: $17.33 billion 

• March through the 23rd, 2019: $8.37 billion 

And, from this year: 

• January 2020: $9.57 billion 

• February 2020: $8.55 billion 

• March through the 23rd, 2020: $10.3 billion 

Here we see sharp declines in both January and February of 2020, with March of this year once again operating as a 
standout. It appears that, while the first two months of 2020 saw incredible declines in dollars invested at the latest 
stages (worse than their round volume declines might have led us to expect), once again March is behaving counter 
to our expectations. 
 
My only hypothesis is that perhaps, in January, optimism was high, leading to a good number of deals being started. 
This could have boosted March-era announcements that appear incongruous to our current reality. It’s too soon to 
say, but, for the optimists out there, here is the good news you were hoping for. 
 
We’ll know a lot more when we have full Q1 data from the various counting agencies, but for now, the late-stage 
venture world simply isn’t as bad as we expected. Perhaps more unicorns will survive than we expected. That’s good 
news for late-stage employees, founders and investors alike. 
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New normal: Coronavirus shifts IT spending to work-from-home infrastructure 

By Dave Vellante  
 
Information technology budgets will be flat this year and potentially worse as the coronavirus pandemic takes full 
hold — and changes in how technology is deployed and how we work are bound to become permanent fixtures of 
the IT landscape. 
 
That’s the upshot of fresh data from the latest Enterprise Technology Research spending survey. In particular, ETR 
added a drill-down question to assess the impact of the COVID-19 pandemic on IT budgets. This week we had the 
pleasure of hosting ETR Director of Research Sagar Kadakia, who took us through the details of that survey. 
 
In this week’s Breaking Analysis, we want to accomplish three things: 

1. Summarize the macro at this point on the second day of spring 
2. Assess the impact from COVID-19 on IT spend for 2020 
3. Drill into the initial findings from ETR’s latest survey 

And then we’ll summarize take a look ahead. 
 
The macro market picture 
Where are we at this point in time? We’ve gone from fear of missing out in the stock market to all-out fear. 

 
 
As you well know, the economic impact is ugly. This is the first time we’ve ever seen a government imposed 
recession – rightly so to save lives.  We’ve also never seen such an across the board double downward shift in supply 
and demand. This creates uncertainty and ambiguity in pricing which makes forecasting anything very difficult. 
 
The liquidity shock and credit risks are of primary concern. The price of oil is a big issue because energy companies 
account for a sizable portion of the high yield credit market – more than 10% – so as prices fall, it’s harder for oil 
companies to repay loans, which creates default risk. So this has the market functioning very poorly. 
 



20 
 

Where’s the stock market bottom? It’s the question everyone is asking. 
 
A poorly functioning market signals that we are not yet at the bottom. We’re not stock pickers or market 
technicians, but we’ve seen a lot of downturns. When I was at International Data Corp., we had an exclusive deal 
with Goldman Sachs and two of its analysts were embedded in our Framingham offices. In 1987 on Black Monday 
and the following weeks, with no internet, we stared at the Goldman real-time terminal and watched the market 
plunge, then bounce back and then plunge again. 
 
Bottoms are impossible to predict. Because they’re not technical, they’re psychological. In 1987 and after the dot-
com bust and in the 2008 financial crisis, each time you saw the S&P 500 rally – sometimes as high as 10% — it would 
suck investors back into the market and then it would invariably pull back. And that will likely happen here: The 
market will not be just fine any day now in our view. 
 
If you’re looking for a silver lining, the canals in Venice are running clear, which is amazing to see, and nitrous oxide 
levels over China are way down. 
 
Implications for IT spending: industry exposure 
Let’s shift gears and take a look at what the COVID-19 IT budget impact for 2020. How will coronavirus affect IT 
spending and specifically, what industries that are being most affected right now? 
 
As we show below, there are some obvious sectors like energy and transportation, retail and the like that are feeling 
the deepest pain. Sagar Kadakia from ETR provided additional color in this clip on the industry impact. He also 
commented on some key findings regarding the supply chain disruption. (This ETR Tutorial we created explains the 
spending methodology in more detail.) 
 
As Sagar points out, the ETR survey underscores that we will not likely see a quick snapback – we don’t expect a 
one- to two-month fix. 
 

 
In our research in the field and in particular speaking to people in theCUBE network we can make some additional 
comments highlighted above. 
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• Healthcare: What we see is that healthcare is so swamped right now that they are not buying anything 
…they have no cycles. 

• Capital expenditures: Most customers are putting skunk works on hold and narrowing capital spend to 
mission critical items. 

• Banks: Financial firms are actually still buying – they have cash – but they’re smart and are negotiating hard. 

• Renewals: Many customers have no choice but to buy. They may be on an annual recurring contract and 
have compliance edicts – for example, “we have to send out monthly statements.” If they don’t renew, they 
can’t use the software to do that. Somewhat different but similar dynamics exist for maintenance contracts. 

 
 
Work-from-home infra spending cushions the downside 
In assessing the COVID-19 IT budget impact, ETR found a counterintuitive result. Specifically, a meaningful 
percentage of customers actually plan to spend more on IT in 2020.  Why? Because they’re trying to preserve 
productivity with work-from-home solutions and they need to add infrastructure. So they’re pivoting their budget to 
WFH. And they need to secure that infrastructure, so cybersecurity spend is seeing some momentum. 
 

 
 
 
The above chart from ETR shows some interesting data. The chart shows survey results from the current sample of 
respondents (1,000+ CIOs and IT buyers) taken this month. Notably: 
 

• 40% of respondents are currently planning no change in IT spend for 2020. 
• 21% expect to actually spend more. 
• The current midpoint of the current is -3.8% decline in 2020 spend. This is dynamic and the number will be 

updated as more survey data streams into ETR daily. 
 
ETR’s Kadakia further explains the chart in this clip. 
 

https://video.cube365.net/c/925556
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Consensus is rapidly changing from up 4% to flat 
Kadakia went on to explain that consensus expectations were that global IT spend would be roughly 4% before 
coronavirus and the pullback takes us to flat. But what has not been reported is the offset to the declines 
particularly from WFH infrastructure. 
 
Obviously this could all change. And the chart below underscores the uncertainty and dynamic nature of the risk 
right now. 
 

 
 
This chart shows the daily impact of the expected retraction. Earlier in the survey ETR saw about a 2% retraction and 
you can see by March 17 its down to flat. So as we heard from Kadakia, the ETR thesis is calling for 0% IT spend 
growth in 2020 because of some of the WFH offset. If news continues to worsen, the outlook will follow and will be 
adjusted accordingly. 
 
Key takeaways and outlook 
The current call is for flat IT spend in 2020. It would be worse if not for the uptick in WFH infrastructure – not just 
collaboration and video tools but virtualization solutions, VPNs, network upgrades, mobile devices, laptops and the 
software to secure them. 
 
Despite the work-from-home offset, we expect this picture to worsen over the next three months. Watch the 
duration of remote work-at-home mandates and travel bans, as well as the no-meeting policy. There’s little doubt 
that productivity will be hurt. You can’t just flick a switch and scale up remote worker productivity. 
 
Having said that, the expectation from CIOs is that this will be temporary. What’s unclear is the shape of the 
recovery. Will it be V-shaped or a slow slog? We can see the distant rim on the other side of the canyon, but we just 
don’t know how far away it is or how deep is the canyon. 
 
In our view, however, there will be permanent changes. As we said on our last Breaking Analysis, over the next 
several months, organizations will learn new things that will shape their thinking in the future. We expect 
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accelerated digital transformations, sustained viability of WFH options, new capabilities from distant learning with 
the college shutdowns, new risk mitigation paradigms.… The list goes on. 
 
This is the new normal. We know it’s a cliche, but this time it’s true. 
 
What to expect from SiliconANGLE, ETR and theCUBE 
It’s true for our organization as well. TheCUBE skeleton crews are in the studio and we’re keeping the content 
flowing. ETR survey data keeps rolling in – you can get updates on its Web site – and the team there is as vigilant on 
this issue as are we from our remote studios. Likewise, SiliconANGLE’s reporters, most of whom have already been 
working from home all over the world, continue to report the latest news. 
 
Many on our in-studio team are working from home but are still on the grid. Currently, our Palo Alto studio is fully 
operational for four days each week capturing remote guests on camera and tying into our Boston studio operation. 
So get in touch if you need anything – we are here to help. 
 
Remember these episodes are all available as podcasts wherever you listen. Ways to get in touch:  Email me at 
david.vellante@siliconangle.com or direct-message me at @dvellante on Twitter, and comment on our LinkedIn 
posts. 
 
Here’s the full video analysis: 
 

 
 
 
 
 
 
 
 
 

https://youtu.be/Vyd468bDQ2A
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Amazon and Microsoft join White House team to unleash high-performance computing on COVID-19 

 
Among the high-performance computing resources that 
will be made available for coronavirus research is Oak 
Ridge National Laboratory’s Summit, the world’s fastest 
supercomputer. (ORNL Photo) 

 
Less than a week after the White House’s Office 
of Science and Technology organized a 
consortium to focus the power of artificial 
intelligence on addressing the coronavirus 
outbreak, another tech team is joining the fight 
— this time, armed with supercomputers and the 
cloud. 
 
The COVID-19 High-Performance Computing 
Consortium includes the Seattle area’s 

powerhouses of cloud computing, Amazon Web Services and Microsoft, as well as IBM and Google Cloud. 
 
There are also academic partners (MIT and Rensselaer Polytechnic Institute), federal agency partners (NASA and the 
National Science Foundation) and five Department of Energy labs (Argonne, Lawrence Livermore, Los Alamos, Oak 
Ridge and Sandia). 
 
Among the resources being brought to bear is the world’s most powerful supercomputer, the Oak Ridge Summit, 
which packs a 200-petaflop punch. 
 
“America is coming together to fight COVID-19, and that means unleashing the full capacity of our world-class 
supercomputers to rapidly advance scientific research for treatments and a vaccine,” Michael Kratsios, the White 
House’s chief technology officer, said in a news release. 
 
The research projects 
supported by the 
consortium are expected 
to range from studies of 
the SARS-CoV-2 virus’ 
molecular makeup, to the 
bioinformatics behind the 
workings of the virus, to 
the epidemiology behind 
COVID-19’s spread and the 
strategies for stopping it. 
The common thread is the 
need for high-performance 
computing resources to 
get a handle on the 
complex challenges of 
such studies. 
 

https://youtu.be/IRtBKUeAly4
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Microsoft will be providing grants to researchers through its AI for Health program, to ensure additional access to 
Azure Cloud and the company’s high-performance computing capabilities. AI for Health’s data science experts will 
also make themselves available to collaborate on COVID-19 research projects. 
 
“We want to make sure researchers working to combat COVID-19 have access to the tools they need,” said John 
Kahan, Microsoft Global AI for Health lead. 
 
Amazon Web Services is offering research institutions and companies technical support and promotional credits for 
the use of AWS services to advance research on diagnosis, treatment and vaccine studies relating to the coronavirus 
and its effects. 
 
“We’re proud to support this critical work and stand ready with the compute power of AWS to help accelerate 
research and development efforts,” Teresa Carlson, vice president for AWS Worldwide Public Sector, said in a 
statement. 
 
Similar access to high-performance computing resources is being made available to researchers via Google Cloud 
HPC, the IBM Research WSC Cluster, NASA’s High-End Computing Capability, Rensselaer’s AIMOS supercomputer 
system, the MIT/Massachusetts Green HPC Center, NSF’s Office of Advanced Cyberinfrastructure (which can provide 
access to Frontera, the fastest supercomputer deployed on a U.S. academic campus) and the five national labs. 
 
To take advantage of those resources, researchers should submit a simple project proposal via consortium’s 
website. A steering committee will review proposals for potential impact, feasibility, resource requirements and 
timeline. 
 
Each proposal that’s selected will be matched up with computing resources from one of the consortium’s members. 
That member will then get in contact with the research team to discuss the process for obtaining access to the 
resources. 
 
Researchers making their proposals should expect to produce a regularly updated blog of their activities during the 
course of their work, and have publishable results come out of their efforts. 
 
Microsoft is also part of the team behind the COVID-19 Open Research Dataset, or CORD-19, which is offering an AI-
enabled database to provide faster, surer, wider-ranging access to coronavirus research. 
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How do you power billions of sensors? By converting waste heat into electricity 

By Osaka University  
 
Figure 1: This image shows the external appearance of the developed 
compact, ultra-lightweight flexible thermoelectric conversion device. 
Credit: Osaka University 

 
Interconnected healthcare and many other future applications 
will require internet connectivity between billions of sensors. 
The devices that will enable these applications must be small, 
flexible, reliable, and environmentally sustainable. Researchers 
must develop new tools beyond batteries to power these 
devices, because continually replacing batteries is difficult and 
expensive. 
 
In a study published in Advanced Materials Technologies, 
researchers from Osaka University have revealed how the 
thermoelectric effect, or converting temperature differences 
into electricity, can be optimally used to power small, flexible 

devices. Their study has shown why thermoelectric device performance to date has not yet reached its full potential. 
 
Thermoelectric power generators have many advantages. For example, they are self-sustaining and self-powered, 
have no moving parts, and are stable and reliable. Solar power and vibrational power do not have all of these 
advantages. Aviation and many other industries use the thermoelectric effect. However, applications to thin, flexible 
displays are in their infancy. 
 
Many researchers have optimized device performance solely from the standpoint of the thermoelectric materials 
themselves. "Our approach is to also study the electrical contact, or the switch that turns the device on and off," 
explains Tohru Sugahara, corresponding author of the study. "The efficiency of any device critically depends on the 
contact resistance." 
 

Movie 1: These thermoelectric 
semiconductor chips have been 
constructed in a precisely and 
accurately refined process via high-
precision chip mounter. Credit: 
Osaka University 

 
In their study, the researchers 
used advanced engineering to 
make a bismuth telluride 
semiconductor on a 0.4-gram, 
100-square-millimeter flexible, 
thin polymer film. This device 
weighs less than a paperclip, 
and is smaller than the size of 
an adult fingernail. The 
researchers obtained a 

https://youtu.be/Q2_NnBYvIQ0
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maximum output power density of 185 milliwatts per square centimeter. "The output power meets standard 
specifications for portable and wearable sensors," says Tohru Sugahara, the other co-lead author of the study. 
 
However, approximately 40% of the possible output power from the device was lost because of contact resistance. 
In the words of Tohru Sugahara: "Clearly, researchers should focus on improving the thermal and electrical contact 
resistance to improve power output even further." 
 
Japan's Society 5.0 initiative, aimed at helping everyone live and work together, proposes that the entirety of society 
will become digitalized. Such a future requires efficient ways to interconnect our devices. Technological insights, 
such as those by Ekubaru, co-lead author, and Sugahara, are necessary to make this dream a reality. 
 
The article, "Fabrication and characterization of ultra-lightweight, compact, and flexible thermoelectric device based 
on highly refined chip mounting," was published in Advanced Materials Technologies. 
 

 
 
Movie 2: The compact and ultra-lightweight flexible thermoelectric device is shown fluttering in the wind and being bent by hand. 
Credit: Osaka University 

 

 
More information: Yusufu Ekubaru et al. Fabrication and Characterization of Ultra-Lightweight, Compact, and 
Flexible Thermoelectric Device Based on Highly Refined Chip Mounting, Advanced Materials 
Technologies (2020). DOI: 10.1002/admt.201901128 
 
Journal information: Advanced Materials  
 
 
 
 
 

http://dx.doi.org/10.1002/admt.201901128
https://techxplore.com/journals/advanced-materials/
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Visual Transfer Learning for Robotic Manipulation 

Posted by Yen-Chen Lin, Research Intern and Andy Zeng, Research Scientist, Robotics at Google 
 
The idea that robots can learn to directly perceive the affordances of actions on objects (i.e., what the robot can or 
cannot do with an object) is called affordance-based manipulation, explored in research on learning complex vision-
based manipulation skills including grasping, pushing, and throwing. In these systems, affordances are represented 
as dense pixel-wise action-value maps that estimate how good it is for the robot to execute one of several 
predefined motions at each location. For example, given an RGB-D image, an affordance-based grasping model 
might infer grasping affordances per pixel with a convolutional neural network. The grasping affordance value at 
each pixel would represent the success rate of performing a corresponding motion primitive (e.g. grasping action), 
which would then be executed by the robot at the position with the highest value. 
 

 
For methods such as this, the ability to do more with less data is incredibly important, since data collection through 
physical trial and error can be both time consuming and expensive. However, recent discoveries in transfer learning 
have shown that visual feature representations learned from large-scale computer vision datasets can be reused for 
deep learning agents, enabling them to learn faster and generalize better in video games and simulated 
environments. If end-to-end affordance-based robot learning models that map from pixels to actions could similarly 
benefit from these visual representations, one could begin to leverage the vast amounts of labeled visual data that 
are now available in order to more efficiently learn useful skills for real-world interaction with less training. 
 
In “Learning to See before Learning to Act: Visual Pre-training for Manipulation”, a collaboration with researchers 
from MIT to be presented at ICRA 2020, we investigate whether existing pre-trained deep learning visual feature 
representations can improve the efficiency of learning robotic manipulation tasks, like grasping objects. By studying 
how we can intelligently transfer neural network weights between vision models and affordance-based 
manipulation models, we can evaluate how different visual feature representations benefit the exploration process 
and enable robots to quickly acquire manipulation skills using different grippers. We present practical techniques to 
pre-train deep learning models, which enable robots to learn to pick and grasp arbitrary objects in unstructured 
settings in less than 10 minutes of trial and error. 
 

 
Does first learning to see, improve the speed at which a robot can learn to act? In this project, we study ways in which we can 

transfer knowledge learned from computer vision tasks (left) to robot manipulation tasks (right). 

 

https://yenchenlin.me/vision2action/
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Transfer Learning for Affordance-Based Manipulation 
Affordance-based manipulation is essentially a way to reframe a manipulation task as a computer vision task, but 
rather than referencing pixels to object labels, we instead associate pixels to the value of actions. Since the structure 
of computer vision models and affordance models are so similar, one can leverage techniques from transfer learning 
in computer vision to enable affordance models to learn faster with less data. This approach re-purposes pre-trained 
neural network weights (i.e., feature representations) learned from large-scale vision datasets to initialize network 
weights of affordance models for robotic grasping. 
 
In computer vision, many deep model architectures are composed of two parts: a “backbone” and a “head”. The 
backbone consists of weights that are responsible for early-stage image processing, e.g., filtering edges, detecting 
corners, and distinguishing between colors, while the head consists of network weights that are used in latter-stage 
processing, such as identifying high-level features, recognizing contextual cues, and executing spatial reasoning. The 
head is often much smaller than the backbone and is also more task specific. Hence, it is common practice in transfer 
learning to pre-train (e.g., on ResNet) and share backbone weights between tasks, while randomly initializing the 
weights of the model head for each new task. 
 
Following this recipe, we initialized our affordance-based manipulation models with backbones based on the 
ResNet-50 architecture and pre-trained on different vision tasks, including a classification model from ImageNet and 
a segmentation model from COCO. With different initializations, the robot was then tasked with learning to grasp a 
diverse set of objects through trial and error. 
 
Initially, we did not see any significant gains in performance compared with training from scratch – grasping success 
rates on training objects were only able to rise to 77% after 1,000 trial and error grasp attempts, outperforming 
training from scratch by 2%. However, upon transferring network weights from both the backbone and the head of 
the pre-trained COCO vision model, we saw a substantial improvement in training speed – grasping success rates 
reached 73% in just 500 trial and error grasp attempts, and jumped to 86% by 1,000 attempts. In addition, we tested 
our model on new objects unseen during training and found that models with the pre-trained backbone from COCO 
generalize better. The grasping success rates reach 83% with pre-trained backbone alone and further improve to 90% 
with both pre-trained backbone and head, outperforming the 46% reached by a model trained from scratch. 
 

 
 
These results suggest that reusing network weights from vision tasks that require object localization (e.g., instance 
segmentation, like COCO) has the potential to significantly improve the exploration process when learning 
manipulation tasks. Pre-trained weights from these tasks encourage the robot to sample actions on things that look 
more like objects, thereby quickly generating a more balanced dataset from which the system can learn the 
differences between good and bad grasps. In contrast, pre-trained weights from vision tasks that potentially discard 
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objects’ spatial information (e.g., image classification, like ImageNet) can only improve the performance slightly 
compared to random initialization. 
 
To better understand this, we visualize the neural activations that are triggered by different pre-trained models and 
a converged affordance model trained from scratch using a suction gripper. Interestingly, we find that the 
intermediate network representations learned from the head of vision models used for segmentation from the 
COCO dataset activate on objects in ways that are similar to the converged affordance model. This aligns with the 
idea that transferring as much of the vision model as possible (both backbone and head) can lead to more object-
centric exploration by leveraging model weights that are better at picking up visual features and localizing objects. 
 

 
 
Limitations and Future Work 
Many of the methods that we use today for end-to-end robot learning are effectively the same as those being used 
for computer vision tasks. Our work here on visual pre-training illuminates this connection and demonstrates that it 
is possible to leverage techniques from visual pre-training to improve the learning efficiency of affordance-base 
manipulation applied to robotic grasping tasks. While our experiments point to a better understanding of deep 
learning for robots, there are still many interesting questions that have yet to be explored. For example, how do we 
leverage large-scale pre-training for additional modes of sensing (e.g. force-torque or tactile)? How do we extend 
these pre-training techniques towards more complex manipulation tasks that may not be as object-centric as 
grasping? These areas are promising directions for future research. 
 
You can learn more about this work in the summary video below. 

• https://youtu.be/7tFO2V0sYJg 

 
 
 
 
 
 
 
 
 
 
 

https://youtu.be/7tFO2V0sYJg
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Amazon’s Retail Power Could Grow During Pandemic 

By Priya Anand and Ashley Gold  
 

 
 
Amazon’s critics were worried about the company’s growing power in retail before the coronavirus pandemic. It 
may be even more powerful by the time the crisis is over.  
 
There’s a credible argument that the shutdown of many retail stores, along with a general anxiety about going out in 
public, could end up increasing Amazon’s share of overall retail by prompting shoppers to buy more things over the 
internet. While other retail businesses have been forced to close their doors and lay off workers, Amazon said last 
week that it will hire 100,000 new employees to keep up with surging demand. “People are depending on us,” 
Amazon CEO Jeff Bezos said in an email to his company’s employees over the weekend.  
 
The role Amazon is playing in stocking peoples’ pantries, along with its hiring spree, is already buying the company 
some political goodwill. In the long run, though, an Amazon that emerges from the crisis with a bigger share of 
consumer spending is likely to face even louder calls for regulation. 
 
While Amazon has a dominant position in online shopping—approaching 40% in the U.S., as shown in the chart 
above, which uses data from market research firm eMarketer—it was forecast to account for only about 4.6% of 
total U.S. retail in 2020, since the vast majority of shopping still occurs offline. At least that was eMarketer’s 
expectation in February, before Covid-19 upended normal shopping behavior.  
 
In contrast, the nation’s largest retailer, Walmart, accounted for 9.75% of retail sales in the U.S. in 2019, according to 
Neil Saunders, managing director for retail at the research firm GlobalData. 
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Mark Mahaney, an analyst at RBC Capital Markets, expects Amazon to come out of the crisis having increased its 
share of overall retail.  
 
“Amazon’s going to see this inflection point—increase in demand—going forward. It won’t dissipate once the Covid 
crisis is over,” Mahaney said. “Consumers are going to see, in a crisis environment where they have to do more 
shopping from home, a difference between the selection and the delivery of different companies that sell online. 
That’s Amazon’s natural advantage.” 
 
“It’ll probably be a net win for Amazon,” said Andrew Lipsman, a principal analyst covering retail and e-commerce at 
eMarketer, which hasn’t revised its market share forecast since the outbreak. “Even after we turn to 
normalcy…people will do online grocery much more regularly or routinely than they had in the past.” 
 
The exact impact on Amazon’s business from the crisis won’t be known for some time, though its first-quarter 
results, due to be reported next month, will provide some clues. At the close of regular trading on Monday, shares 
of Amazon were up less than 1% for the year, while every one of its big tech peers—Facebook, Microsoft, Alphabet 
and Apple—have seen the value of their stocks decline by double-digit percentages during that period.  
 
Similarly, investors seem relatively optimistic about the prospects of several big names in groceries. As of Monday, 
Costco shares were down only 2% since the beginning of the year, while Walmart’s were down 4%. Shares of Kroger, 
the grocery chain, were up more than 8% for the year.  
 
Instacart, which offers home delivery from Costco, Kroger and other grocery stores, said on Monday that it plans to 
hire 300,000 more contractors to pick and deliver orders. The surge in demand at brick-and-mortar grocery stores 
could mute any market share gains by Amazon in the category. Amazon could, however, make bigger strides in 
other categories, including home improvement, electronics and apparel. Investors have crushed the stocks of some 
of the biggest brands in those areas, including Home Depot, Best Buy and Macy’s, which saw drops of 26%, 42% and 
71%, respectively, in the share prices from the beginning of the year.  
 
Further growth in Amazon’s market power during the current national emergency could pose a dilemma for the 
company’s critics. The Federal Trade Commission has announced a wide-ranging review of big tech companies’ 
acquisitions and is reportedly investigating Amazon for potential antitrust violations. At the moment, though, the 
company is becoming an important resource for people who are sheltering in their homes (Amazon’s drivers and 
warehouse workers aren’t so fortunate, as Bezos himself conceded in his weekend email to employees).    
 
That could help burnish the company’s reputation among some skeptics. Last week, even President Donald Trump—
a vocal critic of Amazon and Bezos—sounded a more conciliatory tone when asked about the White House’s 
communications with the company during the crisis.  
 
“A lot of people are going to look at Amazon and say, ‘Thank god we have the ability to get what we need 
remotely,’ ” said Robert Atkinson, president of the Information Technology and Innovation Foundation, a tech policy 
think tank in Washington that has an Amazon executive on its board. “I think the Amazon haters are going to have a 
much tougher time going forward with their narrative that somehow Amazon is bad for Americans.” 
 
That may be wishful thinking. Stacy Mitchell, co-director of the Institute for Local Self-Reliance, a nonprofit 
organization that advocates for small businesses, has long argued against market concentration and said that 
Amazon has crippled small businesses. She said the coronavirus outbreak has only strengthened the argument that 
Amazon needs to be reeled in. 
 
“People can hold the idea that they love aspects of its service at the same time that they’re nervous about its 
power,” Mitchell said in an interview. “To me, what is happening right now only makes the antitrust questions much 
more urgent.”  
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uMCPs Ready Smartphones for 5G 

By Gary Hilson  
 
The coming of 5G is a chicken-and-egg scenario for smartphones and those that provide the memory content — do 
device makers proactively release new hardware that’s ready for faster networks or wait for broad adoption? 
 
Memory makers such as Micron Technology are opting to be ahead of the curve. It recently began sampling a 
universal flash storage (UFS) multichip package (uMCP) with low-power DDR5 (LPDDR5) DRAM. Designed to fit on 
slim and compact midrange smartphone designs, the company’s uMCP provides the high-density and low-power 
storage that will allow users to benefit from the applications and capabilities that come with 5G, including 
augmented and virtual reality. 
 
MCPs combine DRAM with NAND and an onboard controller. They’re common in today’s smartphones because they 
reduce power consumption and the overall footprint of the memory, thereby enabling smaller devices. Micron’s 
uMCP5 uses advanced 10 nm DRAM process technology and a 512 Gb 96L 3D NAND die. The 297-ball grid array (BGA) 
package supports two-channel LPDDR5 with speeds up to 6,400 Mbps, a 50 percent performance increase over the 
previous-generation interface, according to Christopher Moore, vice president of marketing for Micron’s mobile 
business unit. Storage and density-wise, the uMCP provides 256 GB and 12 GB, respectively, while using 40 percent 
less space than a two-chip solution. 
 

Moore compares this milestone to the release of Windows 95 in that users 
could truly multitask on a PC with multiple applications open at the same 
time with cutting and pasting between them. “You can kind of do that today 
on a phone. But with the larger screens that are coming out, foldable 
phones, and the ability to have multiple apps open on the screen, the same 
screen is going to require both faster and larger content from your DRAM.” 
 
LPDDR5 is a critical part of delivering that required performance, Moore said, 
especially given the new camera modules that are being put into the average 
smartphone — there’s as many as five or six cameras on the back of the 
phone — so that encoding of a photo and writing it to storage is quick and 
seamless. Combine that with 5G speed capabilities and AI applications, and 
smartphones are going to be doing more and more things in parallel, he said, 
whether it’s for business or entertainment use. There are also going to be 
new applications yet to be conceived because of 5G. “We’re going to see 
some really interesting things, and our job is to enable the hardware to allow 
that to happen.” 
 
Michael Yang, director at IHS Markit, said the world switched over to NAND 
and DRAM MCPs in the middle of the last decade and they’ve since become 

the norm in smartphones with more than 50 percent of the market. Micron’s uMCP is in line with roadmap 
expectations and meeting the current and emerging needs of smartphones, including 5G, he said. “It needs faster 
DRAM, and it needs lower power consumption because now you’re doing much more data manipulation.” 
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While uMCP advances do help with multitasking, other device efficiency characteristics contribute as well, said Yang. 
“Apple has always been better at maximizing efficiency. When you look into the Apple iOS phone, they have less 
DRAM content than a similar Android phone.” LPDDR5 does improve performance bandwidth over its predecessor, 
he said, but it’s also the design that allows you to be more efficient to use the available bandwidth and power. 
 
LPDDR5 and uMCPs that contain it are aimed towards providing and supporting all the capabilities eventually 5G will 
have, said Yang. “It’s a little bit of chicken and egg because you’ve got to have the hardware to support the 
capability, and then you’re going to have the software applications and usage models that will eventually come in 
and take advantage of the hardware.” 
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Army Scientists Create Innovative Quantum Sensor 

Rydberg atom-based sensor spans the RF spectrum from 0 to 100 GHz. 
 
By David Maliniak  
 
A quantum sensor could give soldiers a way to detect communication signals over the entire radio frequency 
spectrum from 0 to 100 GHz, said researchers from the Army. 
 
Such wide spectral coverage by a single antenna is impossible with a traditional receiver system, and would require 
multiple systems of individual antennas, amplifiers, and other components. 
 
In 2018, Army scientists were the first in the world to create a quantum receiver that uses highly excited, super-
sensitive atoms—known as Rydberg atoms—to detect communications signals, said David Meyer, a scientist at the 
U.S. Army Combat Capabilities Development Command’s Army Research Laboratory. The researchers calculated the 
receiver’s channel capacity, or rate of data transmission, based on fundamental principles, and then achieved that 
performance experimentally in their lab—improving on other groups’ results by orders of magnitude, Meyer said. 
“These new sensors can be very small and virtually undetectable, giving soldiers a disruptive advantage,” Meyer 
said. “Rydberg-atom based sensors have only recently been considered for general electric field-sensing 
applications, including as a communications receiver. While Rydberg atoms are known to be broadly sensitive, a 
quantitative description of the sensitivity over the entire operational range has never been done.” 
 
To assess potential applications, Army scientists conducted an analysis of the Rydberg sensor’s sensitivity to 
oscillating electric fields over an enormous range of frequencies— from 0 to 1012 Hertz. The results show that the 
Rydberg sensor can reliably detect signals over the entire spectrum and compare favorably with other established 
electric field-sensor technologies, such as electro-optic crystals and dipole antenna-coupled passive electronics 
(Figure 1).   
 

1. In this artist's 
interpretation, Rydberg 
atoms are optically excited to 
Rydberg states that detect 
incoming RF fields 

 
“Quantum mechanics 
allows us to know the 
sensor calibration and 
ultimate performance to a 
very high degree, and it’s 
identical for every 
sensor,” Meyer said. “This 
result is an important step 
in determining how this 
system could be used in 
the field.” This work 
supports the Army’s 
modernization priorities in 

next-generation computer networks and assured position, navigation and timing, as it could potentially influence 
novel communications concepts or approaches to detection of RF signals for geolocation. 

https://www.army.mil/article/212935/army_researchers_make_giant_leap_in_quantum_sensing
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In the future, Army scientists will investigate methods to continue to improve the sensitivity to detect even weaker 
signals and expand detection protocols for more complicated waveforms. 
 
The Journal of Physics B published the research, “Assessment of Rydberg atoms for wideband electric field 
sensing,” in its special issue on interacting Rydberg atoms. Army scientists David H. Meyer, Kevin C. Cox, and Paul D. 
Kunz led this research, along with Zachary A. Castillo of the University of Maryland. This work was supported by the 
Defense Advanced Research Projects Agency (DARPA). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



37 
 

How we can redesign cities to fight future pandemics 

“Buildings have to be the secret weapon in the future to combat infectious diseases.” 
 
By Adele Peters  
 
Throughout history, disease outbreaks have forced new innovations in urban design: Fighting cholera epidemics in 
the 1800s, for example, necessitated the building of new plumbing and sewer systems and the devising of new 
zoning laws to prevent overcrowding. As the new coronavirus lays bare the need for broader changes across our 
economy, such as widespread paid sick leave, it might also influence how cities and buildings are built. 
 
“There’s an interesting nexus that’s happening with the increase in thinking about chronic health in cities and the 
health districts that we’re designing . . . and this particular epidemic,” says David Green, a principal at Perkins and 
Will, a design firm that has worked on “health districts” that address wider health issues such as walkability as a tool 
to reduce obesity and diabetes. “I think that the next couple of months, especially, and the next year, is going to 
fundamentally change the way we think about the design of cities.” 
 
One part of that might mean creating buildings that can quickly switch to a different use in the case of an epidemic 
or another type of disaster. “We’ve been looking at redesigning public spaces so that they can also work as logistics 
and treatment areas in cities for epidemics like this,” Green says. The firm is also studying how urban design affects 
the current outbreaks. “We’re working through the process of evaluating the spread of this epidemic as it ties to the 
physical design of cities, which includes things like population density.” 
 

 
 
VIRUS-FREE TRANSIT 
Better design could also help reduce crowds where viruses can easily spread. At airports, for example, security 
screening could be done differently so that passengers aren’t forced to wait together in crowded lines. “New and 
upgraded airports are being designed to increase security screening lanes and reduce pinch points in passenger 
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flow,” says Arathi Gowda, associate director of high-performance design at Skidmore, Owings & Merrill (SOM). 
“This, along with automated screening lanes, reduces passenger wait time, congestion, and person-to-person 
contact.” In another approach, Changi Airport recently shifted to contactless screening for returning citizens. 
 
Lionel Ohayon, founder and CEO of Icrave Design, a design firm that works in airports and stadiums, suggests that 
passengers might eventually be screened when they board autonomous vans headed to the airport, rather than at 
the airport itself.  Inside airports, better design could help reduce crowds of people waiting at gates to board. 
 

 
 
“BUILDINGS HAVE TO BE THE SECRET WEAPON IN THE FUTURE TO COMBAT INFECTIOUS DISEASES.” 
While it’s hard to eliminate crowds once people are on an airplane, the biggest risk comes from sitting near someone 
who is sick; the air onboard is well-filtered so viruses won’t circulate further. That level of air quality treatment 
should be happening in other places. “We can do it in our public transportation system, but it’s not done,” says Luke 
Leung, director of sustainable engineering at SOM. It should also be happening inside more buildings. “Not only is 
this something that we should think about, this is something that we must think about, because we spend 90% of 
our time indoors,” he says. “Buildings have to be the secret weapon in the future to combat infectious diseases.” 
 
Newer technology is making it more cost-effective to make air much cleaner. UV-C light, for example, can eliminate 
viruses in air treatment systems while simultaneously making equipment last longer. (Traditional air filters add costs 
partly because it takes more energy to push air through them.) Bringing fresh air into buildings is also important, as 
is improving ventilation outside in dense neighborhoods. “If you have fresh air coming in, it will minimize the time 
that you’re exposed to anything,” Leung says. Future technology will be able to do more—sensors that can detect 
viruses on surfaces in real time, he says, are coming, and can be used to warn building occupants or trigger air 
cleaning. 
 
Some buildings are also beginning to deploy temperature screening to identify people who might be ill. “China and 
several other countries are currently measuring occupants’ temperatures prior to entering a building using an 
infrared thermometer, or alternately, utilizing thermal imaging,” says Gowda. “This was quickly deployed to mitigate 
the spread of COVID-19. This is not considered a positive test for COVID-19 or other viruses, but both technologies 
can be administered externally in order to minimize the risk of infection or the need to wear masks or other 
protective equipment. Typically, when people have a fever, they are at a very contagious point in their illness—with 
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this technology, they can be made aware and directed to the appropriate avenues of testing and potentially 
quarantine to minimize person-to-person transmission. We are starting to see this technology in some hospitals in 
the United States, but it should be thought of as one of our first lines of defense in all buildings, with applications 
beyond healthcare environments.” 
 

 
 
HOSPITALS DESIGNED FOR OUTBREAKS 
Hospitals, of course, can also be better designed to handle outbreaks of infectious diseases. The hospital at Rush 
University in Chicago has an ambulance bay that is designed to be closed off, so that patients can be safely 
evaluated there before entering the hospital. Inside, negative pressure zones that limit the spread of the virus can 
be turned on in multiple areas. Hospital rooms can also transform. “If you suddenly become very, very sick like some 
of these patients are they can immediately turn [an acute care] room into a critical care ICU room,” says Marvina 
Williams, a senior medical planner at Perkins and Will and a former emergency department director. Hospitals and 
clinics can also add purpose-built telehealth centers to make it easier for doctors to treat patients remotely and 
avoid the potential spread of a virus. 
 
PARKS HELP CITIES BREATHE 
More holistic approaches to making cities and buildings healthy can also impact future epidemics by making it less 
likely that people get sick, and more likely that they avoid the most serious consequences. As one example, SOM is 
beginning to add more outdoor space to its designs, even in super-tall buildings. One reason that access to outdoor 
space is important: A large percentage of Americans are vitamin D deficient, and some studies have linked higher 
vitamin D levels to a reduced risk of acute respiratory tract infection. 
 
Similarly, easy access to parks encourages people to spend time outside. Parks also encourage people to exercise, 
and they reduce air pollution. Polluted air is linked to health problems such as asthma, high blood pressure, and 
diabetes, all of which are associated with a higher risk for patients with the new coronavirus. (Walkable 
neighborhoods, by contrast, are linked to a lower risk for problems such as high blood pressure.) The idea that parks 
can clean the air isn’t new; it was used as justification for building Central Park and other major city parks in the 
1800s. 
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“Even though [landscape architects] didn’t have the science behind it, it was enough to build places like Central 
Park, the Emerald Necklace in Boston, and do a large tree-planting campaign in Chicago,” says Sara Jensen Carr, an 
architecture professor at Northwestern University and the author of an upcoming book about how past epidemics 
have influenced urban design. In the current crisis, she says, parks are also functioning as an escape. “Being outside 
is one of the safer activities we can do right now. I think it speaks to the importance of having those spaces 
everywhere.” 
 
HANDWASHING EVERYWHERE 
Some potential changes in cities could be relatively simple. In Kigali, Rwanda, the city recently rolled out temporary 
handwashing stations at bus stops and started asking riders to wash their hands before boarding. The portable sinks 
are also in place at retail stores, banks, and restaurants. While the U.S. has done something similar to a limited 
extent near homeless communities, it’s possible to imagine that this type of infrastructure could become permanent 
at key places such as public transit hub. 
 
“If you’re walking around the city and there’s actually nowhere where you can wash your hands or use a public 
toilet, you’ve actually created a scenario that you’re forcing people to actually take risks that they maybe don’t want 
to take,” says Ohayon. In some cases, it might make sense to take cues from hospital design, where sinks are 
deliberately placed to make people more likely to wash their hands. Ohayon points to an example of one hospital 
that he worked on. “As soon as you get off the elevator on any floor of that hospital, there’s a handwashing area 
that’s central,” he says. “It would almost be embarrassing, or you would know that you stepped through it without 
washing your hands, and there’s a room full of people looking at you.” 
 
None of these changes in infrastructure and design would replace the need for other changes in public health, such 
as a commitment to respond and test much more quickly in the case of an outbreak. But as environmental changes 
make future epidemics more likely, and as the population ages and cities continue to grow denser, it makes sense 
for urban design also to change. Seeing the devastation in countries such as Italy may be enough to convince more 
communities to invest in solutions that have been considered optional extras in the past. “We have a lot of tools,” 
says Gowda. “We’re not deploying them. I think this is a moment for us to really think we actually can change, in a 
community spirit, for a greater good.” It’s similar, she says, to interrelated issues such as climate change that also 
have solutions ready to deploy. “There’s an idea we’re too big to change, but we’re not. We’re fundamentally an 
urban fabric, a community, and we can change quite quickly.” 
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Lessons From 2008: How The Downturn Impacted Funding Two To Four Years Out 

By Gené Teare 
 
As we look at the current economic situation and try to navigate what’s ahead, an analysis of the 2008 downturn 
and how that impacted funding proves helpful. In an effort to help our readers put what’s happening today into 
context, we jumped aboard an analytical time machine set for 2008 when investors were sounding strong alarms to 
their venture-backed companies. 
 
At the time, such investors were telling companies to assess their runway and get profitable toward the end of the 
third and beginning of the fourth quarter in 2008. 
 
To put it bluntly, Sequoia warned startups to “Get Real or Go Home.” 
 
The collapsing stock market in 2008, in the wake of the subprime mortgage crisis, triggered these warnings. And in 
September 2008 Lehman Brothers (the fourth-largest investment bank in the U.S.) collapsed. 
 
Walking it back 
Unlike the 2000 dotcom crash, the 2008 financial crisis did not start in tech. 
 
Kara Swisher, then founder of AllThingsD, captured the paradox in Irony Alert: Bubble-Making Venture Capitalists 
Start Popping Them, with venture firms popping their own bubbles, having caused the prior bubble in 2000. 
 
Om Malik reported on the “Sequoia RIP Good Times meeting” with portfolio companies. At the time, one 
assessment was that the downturn could impact us for a long time to come, as much as 17 years from previous 
cycles. Another sentiment was that raising funding without being cash flow positive would be hard. 
 
At that time, Jason Calacanis–now founder of Launch–wrote in his post (The) Startup Depression: “50-80% of the 
venture-backed startups currently operating will shut down or go on life-support.” 
 
What this means today 
Investors then–and now–quickly turned inward to assess their existing portfolio companies’ health to create 
strategies for those who have shorter runways and would need to cut back. Today, as then, companies are advised 
to plan for two years without raising new funding. All startups have to throw out previous business plans, reassess 
expenses, sales projections and risks. 
 
Tomasz Tunguz of RedPoint wrote recently about what the venture market could look like in the coronavirus era. 
 
Below we look at the same time period from Crunchbase global data to review early-stage funding trends from 2006 
to 2012. 
 
From our analysis, seed-stage rounds were the least impacted of all the early-stage rounds. Seed dollars grew in 
2008, 2009 and 2010. 
 
Why would this be the case when early-stage funding, especially for new companies, would be expected to slow 
down? We can hazard a guess that at the time seed was growing as a new institutional funding class due to the 
innovation in cloud (Amazon Web Services launched in 2006) and mobile (iPhone launched in 2007). The first trend 
made it far cheaper to launch a company, hence the growth of seed, and the second created a new wave of 
technology, establishing unique business opportunities. 
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Early-stage funding cuts 
The funding environment shifted dramatically for Series A, B and C rounds in 2009 down year over year by 40 
percent, 41 percent and 46 percent, respectively. The lowest quarter for Series A and B was the second quarter in 
2009 and for Series C the third quarter. In 2010 the funding market started growing again, but it took until 2011 for 
Series A and C round amounts to reach above the volume of invested dollars in 2007. 
 

 
 
Global funding counts 
Seed counts grew year over year. The slowest growth was the 2009 year post crash with 29 percent growth year 
over year. The following years, 2010, 2011 and 2012, all grew by more than 50 percent year over year. 
 
A, B and C round counts in 2009 were down between 27 and 28 percent year over year. That means one-third fewer 
startups raised early-stage funding in 2009. Funding round counts grew in 2010. Series A round counts rose above 
2007 levels in 2011, Series B in 2013 and Series C in 2014. 
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Conclusion 
The crisis this time around is very different. Business suspensions and closures have been dramatic as shelter-in-
place orders have been set worldwide. Global travel is disrupted. Nonessential retail businesses have been closed. 
Manufacturing and construction are all closed down except essential functions. Elon Musk got knuckle-rapped for 
continued Tesla manufacturing despite the shelter-at-home order in Silicon Valley. The ramifications for society are 
widespread with daily mounting unemployment figures. The length of shelter-in-place in our communities will 
impact the longevity of this crisis. 
The venture and tech industry have also changed quite dramatically since 2008, with more than sixfold expansion, 
and technology more integrated in our daily lives. 
 
A week ago Joanna Glasner from Crunchbase news reported we have not seen a dip in funding … yet. We will 
continue to report on this in the months to come. 
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Facing disaster, corporate venture capital to undergo key stress test 

 
By Alexander Davis  
 
After driving much of the venture capital market's hyper-growth in recent years, corporations are poised for a 
decisive stress test of their zeal for funding startups. 
 
Heading into 2020, it wasn't unreasonable to forecast another record year for VC financing involving corporate 
venture capital arms, such as those of titans Intel, Salesforce and Google. 
 
But that was before the coronavirus brought the world economy to a standstill. 
 
Turmoil spurred by the global health emergency has given rise to a new mantra for business decision-makers: Hit 
pause. 
 
Inside boardrooms of every stripe, countless investment decisions are either being postponed or subjected to fresh 
scrutiny. Companies are suddenly on guard as they struggle to take the measure of an unfolding economic disaster, 
in a challenge of their commitment to venture funding. 
 
"In that hunker-down scenario, all spending goes through a rigorous review, obviously," said Pradeep Tagare, head 
of the $250 million corporate venture fund at UK-based energy company National Grid. "One of the first things that 
gets hit is the venture capital part of it because that's an easy thing to step back on." 
 
Corporate VC departments make strategic bets on markets, innovations, partnerships and entrepreneurial talent as 
a way to propel their parent companies to stretch into bold new directions. In recent years, a wide variety of 
corporations across all industrial sectors and geographies have jumped into the VC market, including JetBlue, 
Yamaha Motor and even outdoor gear company Patagonia. Just last week Dating.com said it would start investing 
out of a $50 million corporate fund for early-stage deals. 
 
Because corporations, notably SoftBank, played such a pivotal role in private fundraising recently, their willingness 
to stick to their VC strategies in this new downturn could go a long way toward shaping the pool of capital that will 
be available in the months and perhaps years to come. 
 
Last year, startups raised roughly $136 billion in VC funding and about $141 billion in 2018. For their part, corporate 
venture firms participated in 1,849 US funding rounds totaling $57 billion—second only to the 1,871 deals worth $71 
billion in 2018, according to PitchBook data. 
 
Already there are signs of the coronavirus epidemic's chilling effects. Tagare said that two separate funding rounds 
that National Grid is backing have seen a pair of would-be CVC partners back out in recent days. 
 
"A freeze in all activity is definitely starting to happen," Tagare said, adding that the remaining firms in the deals 
expect to find partners to fill the gaps left by the ones that got cold feet. 
 
In SoftBank's case, the outlook is so dire that the company, which operates the $100 billion Vision Fund, said publicly 
this week that it will shed about $41 billion worth of assets as it struggles to regain investor confidence following a 
series of stumbles even before the global pandemic wiped out 40% of its market capitalization. SoftBank invests off 
its own balance sheet in addition to the Vision Fund, which raised outside capital from sovereign wealth funds and 
other institutions. 
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Under more predictable market conditions of the past several years, VC firms grew accustomed to writing checks in 
funding rounds that were left open without all the target capital spoken for. Tagare said that will no longer happen 
in this environment, adding, "Investors are making sure that capital coming in will give the company 18 to 24 months 
of runway." 
 

 
 
As of Friday, there have been 304 deals worth $14.2 billion with CVC participation in Q1. That's about 100 deals behind 
the quarterly pace seen in the past years, according to a PitchBook analysis. 
 
One corporate VC based in Silicon Valley said that the COVID-19 crisis has caused "quite a bit of disruption" for the 
firm's portfolio companies in the midst of fundraising. "We're also seeing cash runways getting squeezed as revenue 
targets get lowered." 
 
The damage done to the VC investing landscape may not be known until midyear, said Kyle Stanford, a venture 
analyst at PitchBook. 
 
"Now, with everything going on, the corporations that have dedicated teams and capital to venture investing ... will 
likely continue to invest alongside VC firms," Stanford said. "Other corporations—or those that were new to the 
game and hadn't seen any impact yet from VC—will probably steeply slow down their participation until they can 
see where their business stands at the end of this." 
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For many years, some founders and VC investors looked upon CVC firms as fair-weather allies and questioned 
whether they'd be reliable partners through good times and bad. In a bull market, corporate investing rates rise 
sharply, and they decline even faster in a down market. 
 
"This is a time when we'll separate serious corporate investors from what are referred to as tourist CVCs," Tagare 
said. 
 
Typically, a down market will result in a shakeout among many corporate investors. But that is likely to be limited to 
the smallest players while corporate titans that are flush with cash are well- equipped to stay involved. 
 
Any slowdown in writing checks probably won't be for lack of funds. 
 
Publicly traded US corporations still have about $1.5 trillion in cash on their balance sheets. Dry powder, the amount 
of committed capital still to be deployed, hovered around an all-time high of $121 billion as of midyear 2019, the latest 
period for which PitchBook data is available. 
 
But after years of frothy valuations and a glut of capital hustling to close deals, investors in the cautious new climate 
will take much harder, more careful looks at fundraising pitches and likely will demand discounts. 
 
National Grid's Tagare insisted that this is a good market to invest in, when valuations will be lower and the next 
generation of great companies will be born. 
 
"We have not changed our plans," he said. "Our gut feeling is just that it will take a lot longer to close deals now." 
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Amazon, Startups See Surge in Demand for Automation Tech Amid Pandemic 

By Kevin McLaughlin  
 
Earlier this month, after the 
Philippines government 
ordered a lockdown of its 
capital city to combat the 
coronavirus, many of the 
country’s vast network of call 
centers—which handle 
customer service for airlines, 
banks and other 
companies—ground to a 
halt.  
 
In the days since, Amazon 
has seen a huge swell in sales 
inquiries for a cloud-based 
call center service, Connect, 
which uses the company’s 
Alexa digital assistant to 
automate tasks typically handled by humans, according to a person with direct knowledge of the matter. The 
companies contacting Amazon include everyone from airlines struggling to respond to customers canceling 
reservations to health care providers that need help answering questions about medical bills, the person said. The 
uptick in inquiries, which hasn’t been previously reported, is especially noteworthy because Amazon’s call center 
service has struggled with slow sales in the past. 
 
A spokesperson for Amazon Web Services, the cloud unit of the company that offers Connect, didn’t respond to a 
request for comment.  
 
Crises have a way of accelerating technology trends that were already well underway. The Covid-19 pandemic could 
end up being the event that adds momentum to the automation of jobs in a variety of businesses, from customer 
service to warehouse work to the preparation of fast-food orders. Robotics startups and makers of software-based 
automation tools told The Information they’re seeing significant increases in interest from potential customers in 
recent weeks, though it is still too early to tell whether that will translate into a boom in actual sales.  
 
A major acceleration of automation could have significant social consequences, complicating an economic recovery 
after the severe job losses—likely to number in the millions—that are expected in the coming months.  
 
Companies are usually attracted to automation by the prospect of reducing costs and increasing productivity. But 
the coronavirus has also made them think about ways to ensure that certain operations can continue even when 
fear of contagion prevents humans from working together. Some restaurant chains also appear to be considering 
the use of robots because of an expectation that consumers will have a heightened sensitivity to food safety in the 
future.  
 
"If you’re a factory and [you] now have issues with workers being in close proximity to each other, moving to 
automation is a way to handle that," said Martin Ford, a futurist and author who has written books on the topic of 
robotic automation. 
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The coronavirus pandemic “has definitely moved up the time frame” for companies automating more of their 
operations using robotics, said Scott Phoenix, CEO of Vicarious, a maker of software for robots that has raised $150 
million from a variety of investors, including Jeff Bezos, Elon Musk and Mark Zuckerberg, according to PitchBook. 
“The world was already heading to robotics but this is just accelerating it.”  
 
After a decade of development, Vicarious in early March announced its first customer, Sephora, for whom it is 
assembling makeup kits in warehouses. Vicarious also has other customers, whom Phoenix declined to name, using 
its robots to sort items into bins, put orders into packages and process returns.  
 
Since the pandemic, Phoenix said, Vicarious has seen interest from manufacturing companies whose employees are 
stuck at home. They’re looking into using robots to pack cases of products and load raw materials into machines. 
Potential clients in the food-processing industry are interested in employing Vicarious robots to protect customers 
from pathogen contamination and maintain a healthy workforce, Phoenix said.  
 
Over the past few years, many robotics startups have failed amid overambitious business plans and technical 
glitches. It isn’t clear whether there will be enough interest from customers to help startups overcome those 
hurdles in the future. There are signs, however, that some startups’ fortunes have lately changed. 
 
Take Miso Robotics, a startup founded in 2016 that makes an autonomous robot for cooking hamburgers and 
chicken fingers. Two of its top executives, including its CEO and co-founder, left the company last fall. Since the 
beginning of March, however, Miso has seen a wave of sales inquiries from national fast-food and grocery store 
chains, according to Buck Jordan, one of Miso’s co-founders and its current CEO. Some of those companies are cold-
emailing Miso through its website.  
 
“There are multibillion dollar companies screaming for help with automation,” Jordan said.  
 
Miso’s robot, which it calls Flippy, can grill burgers and be trained to fry virtually any type of food in less than a day, 
said Jordan. While designed primarily for kitchens, Jordan said some companies, such as grocery stores with buffet 
areas, are interested in using Flippy to demonstrate a higher degree of cleanliness.  
 
“Most of the customers we’re speaking to think that once coronavirus passes, the desire to know that food was 
prepared safely is going to remain top of mind for consumers,” Jordan said. “They are interested in how they can 
market themselves as being as sterile as possible, and show they are doing everything they can to decrease the 
risks.” 
 
In November, Miso announced it would seek up to $30 million in an equity crowdfunding campaign. A Miso 
spokesperson said the company has $2.9 million committed from investors so far. “We are expecting to officially 
open the round any day now,” said the spokesperson. 
 
The increasing interest in automation could also provide a shot in the arm for companies that have struggled to gain 
a foothold with software products. The customer calls that Amazon is receiving for Connect, which launched in 
March 2017, could boost a product that generated only around $8 million in sales in 2018, as The Information 
previously reported. That is a small fraction of the $25.7 billion in sales for AWS that year. Last July, an Amazon 
spokesperson told The Information that sales were “growing very rapidly” and that Connect had become “a 
significant business.”  
 
Meanwhile, LivePerson, which sells cloud tools for automating customer service conversations through chatbots 
and other software, has "multiple new deals in progress" with large and medium-size companies as a result of the 
call center shutdowns in the Philippines, a spokesperson for the company said.  
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LivePerson can automate a company’s entire interaction with a customer, but for particularly complex interactions, 
such as those involving financial services, it automates the initial stages of the interaction and then passes the 
customer to a live support agent, according to Alex Spinelli, chief technology officer at LivePerson. 
 
In the last month, the number of automated conversations that LivePerson’s service handles has jumped over 20%, 
said Spinelli. Airlines and hospitality firms, which are dealing with a crush of calls as people try to change or cancel 
reservations or obtain refunds, have seen conversation volumes increase by 96% and 130% respectively in those two 
areas over the past month, he said. 
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Case Study form Schmalz, Inc  

In order to become more efficient and work more quickly but at the same time protect the health of their employees, 
it is worth investing in ergonomic lifting devices. 
 
One in three online buyers now makes several online orders every week. In 2019, online sales grew by over eleven 
percent compared to the previous year. This is the result of the e-commerce consumer study by the German E-
Commerce and Distance Selling Trade Association (bevh). Manufacturers, dealers and logistics service providers 
therefore need to optimize their processes accordingly. In order to become more efficient and work more quickly 
but at the same time protect the health of their employees, it is worth investing in ergonomic lifting devices. J. 
Schmalz GmbH is an expert in this field. Schmalz designs individual handling solutions and crane systems. The 
manufacturer also helps to improve the internal material flow in terms of time and costs while at the same time 
maintaining a focus on ergonomics. 

 
The High-Stack version of the vacuum 
tube lifter JumboFlex makes stacking 
easier. 

 
In both intralogistics and distribution 
logistics, companies have to move 
large quantities of goods quickly and 
accurately. The processes mostly 
involve lifting, rotating and carrying. 
For example, crates or cardboard 
boxes are picked up and moved from 
the conveyor belt to the transport 
trolley. Schmalz has developed the 
vacuum tube lifter JumboFlex for the 
dynamic handling of small 
workpieces weighing up to 50 
kilograms. The vacuum experts 
designed the operator handle 
together with the Chair of 

Ergonomics at the University of Munich. Regardless of whether the user is right or left-handed, he can move the 
load with a single hand. The lifting, lowering and releasing of the goods can be controlled using just one finger. 
 
The operator can replace the suction cups easily and without tools using the integrated quick-change adapter. 
Round vacuum grippers are available for cardboard boxes and plastic bags, and double suction cups and four head 
suction cups are available for open, clamped, glued or larger flat workpieces. The multiple vacuum gripper is a more 
universal solution for cardboard boxes of various sizes and properties. And even if only 75 percent of the suction 
area is covered, the gripper can still safely lift the load. 
 
Aiming high 
The device boasts a special feature for the loading of pallets. With traditional lift systems, the maximum stack height 
is usually 1.70 meters. In order to make this process more ergonomic, Schmalz developed the JumboFlex High-Stack. 
Like the basic version, it is designed for dynamic handling cycles of compact workpieces weighing up to 50 
kilograms. The up and down movement is still controlled with just one hand. With the other hand, the operator 
guides the vacuum tube lifter using an additional guide bar. This allows the vacuum tube lifter to ergonomically and 
effortlessly reach a maximum height of 2.55 meters. To prevent the unintentional release of the workpiece from a 
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great height, the JumboFlex High-Stack is equipped with a new release mechanism. The operator can only remove 
the workpiece using a second control button once the workpiece is lowered. 
 
Weighing heavy 
If the task calls for handling larger and heavier loads, Schmalz uses the vacuum tube lifter JumboErgo. Since the 
device is based on a modular system, the operator can individually adjust the suction capacity, lifting height and 
operator handle. For example, setting the correct operator handle length ensures that there is sufficient safety 
distance between the employee and the load. The main difference between the JumboFlex and JumboErgo is the 
form and function of the operator handle. Instead of using just one hand, the user operates the JumboErgo with 
both hands. That way, he always maintains full control over the heavy objects. As a result, the JumboErgo can 
ergonomically lift loads of up to 300 kilograms. Using a twist grip, similar to a motorcycle throttle, the operator 
handle can be used to lift, lower and release the load. Using the optional quick-change adapter, the JumboErgo is 
easily adapted to different logistics operations. In addition, Schmalz offers a variety of suction cups for different 
workpieces such as cardboard boxes, crates or barrels. 
 

The vacuum tube lifter JumboErgo from Schmalz is suitable for the dynamic movement of goods weighing up to 300 kg. 

 
Familiar processes 
As the use of networking in industry increases, there is also greater demand for digitalization of manual processes in 
logistics. Intelligent handling devices are one way of simplifying ever more complex tasks. The collaborative rope 
balancer SRCB from Schmalz is a lifting aid with additional sensors and motors for the digital production 
environment. The electric rope balancer follows the movements triggered by the user. By automatically detecting 
which gripper is connected, the SRCB can follow approved movement patterns accordingly. It also recognizes 
programmed work areas. The result is fewer mistakes and improved reliability of the process. 
 
Increased operating range 
In addition to the various handling devices, Schmalz offers an extensive range of crane systems. Column-mounted or 
wall-mounted jib cranes made of aluminum are often used. They combine optimal low-friction operation with 
lightweight components. This increases efficiency and working speed without impairing positioning accuracy or 
ergonomics. With a maximum jib length of 6,000 millimeters and a swivel angle of 270 degrees for the column-
mounted jib crane or 180 degrees for the wall-mounted jib crane, the operating range of the lifting aid is significantly 
expanded. Thanks to the modular system, the crane system can be perfectly adapted to the existing infrastructure 
at a minimal cost. This also allows Schmalz to achieve a high degree of flexibility while limiting the variety of basic 
components. 
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WaveSense develops ground-penetrating radar for vehicles, robots 

 
 
Driver-assistance systems and autonomous vehicles in development use multiple sensors for navigation, collision 
avoidance, and monitoring the state of the vehicle and the driver. These include cameras, lidar, and radar. Radar 
offers advantages in being able to see through rain and snow, but what else can it do? WaveSense Inc. (* Chambiz DF 
10 Aug 2019) is commercializing ground-penetrating radar that it says can provide additional useful data to vehicles 
and robots. 
 
“We’re building the most robust and reliable positioning system for vehicles,” said Tarik Bolat, CEO of WaveSense. 
“It’s based on research originally done at MIT Lincoln Labs with military vehicles, and we got signals from the 
automotive industry that the technology should be brought into autonomous passenger vehicles.” 
 
WaveSense looks beneath the surface 
Unlike other sensing methods, ground-penetrating radar (GPR) is unaffected by snow, heavy rain, fog, or poor lane 
markings. In combination with GPS, cameras, and lidar, GPR can significantly reduce navigation failure rates for 
autonomous and driver-assist systems, In combination Somerville, Mass.-based WaveSense. 
 
“WaveSense looks beneath the road, which is important for mapping, where you need features to be differentiated 
and stable over time,” Bolat told The Robot Report. “While other sensors can handle obstacle detection and 
avoidance, our system is set to look down for accurate positioning, even in GPS-denied environments.” 
 
“We use ground-penetrating radar to map the surface, soil density, and utility infrastructure to a depth of 2 to 3 
meters or 10 feet. That gives a more unique, stable fingerprint to track,” said Byron Stanley, co-founder and chief 
technology officer at WaveSense. “We have a 5cm [1.96-in.] lateral accuracy.” 
 

https://player.vimeo.com/video/345530027
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“GPS isn’t reliable enough for self-driving cars,” said Stanley, who worked on GPR at MIT before WaveSense spun 
out in 2018. “The trend is to use something that’s physically independent — we’ve moved from inertial 
measurement GPS and from there to GPR with lidar.” 
 
“We can use shrinking down data for localization to 100KB per kilometer,” he said. “The system will likely be 
embedded as a layer in maps that others are using.” 
 
WaveSense is building maps of “high-value areas” and is expanding its fleet to meet partner demands, Bolat said. 
“We want to crowdsource map expansion,” he added. “A core set of maps would be factory-loaded, but every 
vehicle could help create a new map.” 
 
Revving up radar 
“The technology challenge now is that we’re at the phase where it’s the ‘automotivization’ of the product,” Bolat 
said. “The prototypes worked very well, but getting a system into the automotive supply chain has been a big 
challenge for many startups, including packaging it and getting it qualified at a component level.” 
 
WaveSense currently has pilots with OEMs and Tier 1 automotive suppliers that it said will apply GPR to advanced 
driver-assistance systems (ADAS) soon. 
 
“We’ve been working for the past two years with the big automakers on Level 2+ autonomy, which includes 
automated parking and active lane centering,” Bolat said. “We’re even looking at off-road applications such as 
agriculture.” 
 

 
 
Other GPR applications include robots 
WaveSense’s GPR could also help utility and construction companies, as well as delivery robots, said Bolat. 
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“With a higher-quality, closer to real-time map, it affects where to dig and the state of infrastructure or potholes,” 
he said. “‘Do we need to follow our maintenance schedule this year, or can we put some things off?’ We are in 
conversations with municipalities and utilities.” 
 
“We’re also in talks with sidewalk delivery, mining, construction, and warehousing companies,” Bolat said. 
“Autonomous vehicles and robots with GPR could be more accurate in port settings. These are all examples of 
simpler perception situations but more challenging localization environments.” 
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The use of technology in M&A 

FW discusses the use of technology in M&A with Kirk Sanderson, Sanjay Hebbar and Steven Vanden Heuvel at M&A 
Insurance Solutions LLC. 
 
FW: Could you provide an overview of how technology is being used in the M&A process today? Are you seeing 
rising awareness among dealmakers regarding these benefits? 
 
Sanderson: As technology becomes more prevalent in all things process management, we are seeing an increased 
focus across both the legal and insurance landscapes through InsurTech and LegalTech specifically – two areas that 
have been slow to capture the efficiencies of automation. Virtual data rooms dating back to the 1980s were just the 
beginning of streamlining the trading of mass quantities of documents, eliminating the need for dealmakers to 
physically be onsite to perform diligence. The cloud now makes it easier for these deal professionals to practically 
digitalise all of their workstreams in some shape or form, to capture the efficiency and transparency that technology 
solutions are providing. 
 
Hebbar: A growing number of M&A professionals understand and appreciate the benefits of technology for their 
transactions. In fact, according to a recent study by Accenture Strategy, over 40 percent of all companies polled 
view technology as a disruptor in their growth strategies. For example, technology has been used as a catalyst 
during the due diligence process, as well as the expedition of post-closing integrations. The bottom line is that 
technology will soon be seen as a requisite part of a dealmaker’s toolbox – it is not a question of ‘if’ but more so, 
‘when’. 
 
Heuvel: The most prominent way that I have seen technology being used in M&A is through the rise of cloud 
computing, allowing 24/7 access to crucial deal documents from anywhere in the world. Technology has allowed 
deal teams to organise deal documents into one central location and facilitate collaboration through the cloud. 
Other technologies that are being used currently are spin-offs of mass-market technologies like salesforce, 1-to-1 
document comparisons, and electronic delivery, signature and banking. While the market has seen steady growth of 
awareness among dealmakers, there is still limited growth in technology platforms specifically designed for M&A 
like we find in other industries. 
 

 
 
 
FW: What are some of the specific ways that technology is helping to expedite the M&A process? How can 
dealmakers maximise the benefits from deal origination through to completion? 
 
Sanderson: Like all things tech, adopting each specific workstream from a programmatic approach allows firms to 
capture the greatest overall benefit. While efficiency, transparency and speed are all inevitable, by tailoring each 
workstream across the whole firm, repeating the same process every time out, the benefits from programme insight 
and control become exponentially more valuable with the addition of each set of project details. When looking at 
the R&W/W&I insurance workstream, giving practitioners the ability to instantly access information, such as previous 
rates, deductibles, premiums, counterparties and other metrics in one location at the push of a button, can provide 
benefits far beyond just the placement of a single R&W/W&I policy. 
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Hebbar: There is a tremendous amount of information currently available on completed M&A transactions and 
industry trends, which can provide insight to dealmakers in structuring and valuing future transactions, as well as 
anticipating any areas of potential disputes. Social media, including Twitter, LinkedIn, and deal networks such as 
Intralinks DealNexus, has also been employed by companies in their M&A planning, particularly in deal sourcing. Due 
diligence, often a tedious and painstaking process, can be streamlined by using artificial intelligence (AI) and 
machine learning (ML) tools to perform contract analysis. For instance, one of the innovation finalists at LegalTech 
NYC 2020 was designed specifically to reduce the time spent simply comparing and reviewing 80-page purchases 
agreements – allowing professionals to focus on more value-added tasks. Thus, dealmakers can use technology to 
abbreviate deal negotiations and obtain more accurate valuations, as well as greatly reduce the risk of possible 
transaction failure. 
 
Heuvel: One specific way that technology is helping expedite the M&A process is by speeding up the amount of time 
it takes to sift through and share documents while working collaboratively with a team across the globe. Global 
firms should seek out platforms that allow every part of the organisation to connect in a central location, so all deal 
members gain the benefits of full transparency into the life cycle of not only the current transaction but all past 
transactions the firm has been involved with. 
 
FW: Given the vast volume of information that must be compiled, collated and analysed by numerous parties 
during the M&A process, what technology solutions are available to assist the exchange of information and 
facilitate collaboration? 
 
Sanderson: We are seeing a big trend toward digital platforms bringing together multiple parties that previously  
would not have collaborated – all to meet the requisite speed and execution necessary in current M&A markets. The 
R&W/W&I insurance market, for instance, has been one where the broker was previously in charge of disseminating 
all documents and communications from the client’s deal team to the insurers deal team, and back and forth – more 
than 250 emails with documents – just to obtain a single policy in order to close the greater transaction. Now a cloud 
platform exists to allow all parties to interface directly, providing full transparency in not only communications, but 
also a shared roadmap for delivering the policy. The end result is an infinite repository that all stakeholders can use 
to proactively manage this workstream on a global basis. 
 
Hebbar: Technology can be used to trawl a company’s network in order to differentiate contracts from other 
documents. Any key terms contained in such contracts can then be drawn out for review. In fact, AI tools can even 
analyse word combinations for comparison to provisions that may be written differently but have the same 
meaning. Thus, machine learning can be adapted to transaction-specific terms and language to provide a marked 
improvement in speed and accuracy as compared to solely human efforts. Moreover, search queries can be set up to 
analyse specific contract components focusing on particular areas of concern, such as regulatory compliance and 
corporate risk. 
 
Heuvel: The most common technology at the present moment for collaboration is the use of a digital data room 
where all information is stored and accessed 24/7 from any device connected to the internet. This has allowed all 
parties – from business development to bankers, to lawyers and to the deal team itself – to be working on the same 
document at the same time and understand when and what changes have been made and entered back into the 
data room. As these technologies continue to evolve, AI for identifying and automatically sorting ‘data dumps’ into 
the appropriate folders of these data rooms will significantly increase the expediting of this function for sellers’ 
benefit. 
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FW: To what extent does technology bring its own set of risks? How can dealmakers manage and mitigate these 
risks? 
 
Sanderson: Not all things need to be put in the cloud or digitalised. Sometimes it is enough to just do standard 
legwork and practices. It is the tasks that recur on most transactions – those that are more than 80 percent 
administrative in nature and which use up valuable and expensive resources – yet can be automated to a large 
degree, where M&A professionals can gain significant value. Even then, technology is only as good as its ability to 
mirror and enhance a firm’s requirements and standard processes. Properly vetting tech solutions and taking a 
gradual adoption process are best practices toward ensuring a firm is not putting all its eggs in one basket. 
 
Hebbar: Data leaks and breaches are obviously a primary concern where technology is being utilised. For example, 
vulnerabilities are inevitable during the M&A process, given the extensive use of virtual data rooms and electronic 
exchange of information. In the 21st century, threats can come from a variety of sources, from hackers trying to gain 
confidential information regarding ongoing transactions to online activists looking to disrupt corporate dealings. 
Data security risks are of course particularly amplified for public companies or others with high-profile players in the 
public eye. When building tech solutions, our firm has typically worked backwards, using security as the main hurdle 
to a solution being viable in the M&A market specifically. As such, all risks may add to the cost of M&A transactions 
to ensure adequate security infrastructure is in place. 
 
Heuvel: In most cases, the benefits of technology far outweigh the risks of using it though dealmakers should still be 
sure to vet and then remain vigilant with their devices. One idea is to have two-factor authentications on every 
single device that you use, to ensure that no trade secrets or securities information are leaked to the public and risk 
a legal issue. It would be a good idea to have a cyber insurance policy in place for firms that may have a wide variety 
of people with access to confidential deal documents. 
 
FW: With M&A under scrutiny, how important is it to carry out the process with an audit trail in place? How is 
technology being applied to enhance transparency and accountability? 
 
Sanderson: Compliance is probably one of the top considerations when looking at adding tech to a specific 
workstream. The ability to instantly recount specifics from a particular workstream across the multiple parties’ 
contributions and deliverables is intimately important should there ever be a need to go back. An effective solution 
will give users the ability to access the full trail of exchanged documents and comments any time for future 
reference. Obviously, from an insurance standpoint, claims do arise, and being able to go back and point to the 
records brings both the insureds and insurers that much closer to sorting out the facts quickly and early, resulting in 
less cost associated with the discovery and dispute process, again for both sides. 
 
Hebbar: Audit trails are critical for M&A transactions, especially considering regulatory risk, such as data privacy, 
antitrust and national security issues, as well as the risk of costly M&A-related litigation. Such risks may become 
more likely in the event of a downturn in markets, which we may likely be heading for this year. Most due diligence 
applications are equipped with the capacity for maintaining audit trails, though they may differ in the level of detail 
and specificity, so it is important for dealmakers to understand the actual functionality provided by their technology 
provider. For instance, the latest R&W/W&I cloud platform holds each users – investors, lawyers, brokers and 
insurers, among others – policies going back six years and recoverable at a moment’s notice, along with the full set 
of documents and communications that transpired in the placing of those policies, in the instance of a claim dispute. 
 
Heuvel: It is important to carry out the M&A process with extreme accuracy. Tracking each step of the way with an 
accurate and well-kept audit trail of all parts of a transaction enables buyers and sellers to understand where they 
are and mitigate costly mistakes. The current blockchain technology being developed keeps a 100 percent 
permanent trail of documents and communications, ensuring that users are unable to edit past events to their 
benefit. Blockchain technology will continue to drive this transparency and accountability as it reaches a more 
mature stage. 
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FW: What essential advice would you offer to buyers and sellers looking to utilise technology to conduct their 
transactions in today’s market? 
 
Sanderson: Lots of emerging technologies are just getting their footing and the ability to work with the solution 
providers to cater to your firm’s specific needs are being encouraged. Just because a platform does not look exactly 
like you want it to today, does not mean with a little support and feedback that the provider will not make 
appropriate investments to tailor it to your work in a way that provides the benefits you are looking for. If speed is 
the deciding factor, say so. If cost is, say so. Most digital platforms we find are initially focused on speed and 
execution, but more recently we are seeing firms placing greater value on the compliance and control aspects. 
 
Hebbar: The use of technology in all aspects of the M&A process is bound to become more popular so I would advise 
dealmakers to embrace it, while also being mindful of its limitations and risks. M&A professionals should not use 
technology blindly and perhaps not allow it to wholly drive their decisions in a transaction, thus retaining some 
human element in deal making. While technology will always provide considerable improvement in speed and 
accuracy over human performance, personal interactions may provide some benefits technology cannot duplicate. 
For example, in-person negotiations can allow parties to develop a degree of confidence in each other, which is 
perhaps not possible otherwise and may result in the prevention of future conflicts or disputes. 
 
Heuvel: Figure out what your weakest or most time-consuming tasks are and then work to find a technology 
solution that solves those problems. Identify what your own needs are before just jumping into the technology 
headfirst. Understand that some technologies are better than others, so it pays to do your research beforehand. You 
will discover the best solution by participating in demonstrations, talking with other customers, and seeking out 
what your business needs and requirements are before you decide to take the plunge. 
 
FW: Looking ahead, how do you anticipate technology will evolve in the short and long term as a key part of the 
deal process? What solutions are set to impact the M&A space? 
Sanderson: In the short term, most workstreams are being digitalised and will soon make their way to consolidation 
under comprehensive digital platforms. These platforms will start from deal origination through each subsequent 
change of control and integration workstream, with the ability to look back to the inception of assets – a virtual data 
room that holds documents and associated conversations from each workstream through infinity, connected by 
hyperlinks for each reference to a document and workstream. In the long term, AI will take this to yet another level, 
with suggestions for professionals to view these documents and workstreams at the early onset of a new change in 
control. This could allow M&A professionals that already work 12-hour days or more to undertake full due diligence 
on a target company in less than a week, with significantly less worry that they somehow missed something 
material. 
 
Hebbar: Technology has already had a lasting impact on the M&A process. The use of virtual data rooms is now 
ubiquitous and a vast improvement in security and efficiency from the days of their physical counterparts. We have 
only just seen the tip of the iceberg with respect to the role of technology in M&A. AI is just in its infancy and is 
poised to exponentially increase the automation of the M&A process. The role of M&A professionals will certainly 
change in light of these technological advances but will unlikely be removed entirely from the process, just as the 
modernisation of the printing press did not result in the end of the publishing industry. 
 
Heuvel: Looking forward, the vast majority of all M&A work will have one platform that maps out an entire deal from 
start to finish to bring a roadmap to the M&A process. This will make it easier to train new employees, store 
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documents in the right place and, ultimately, get deals done faster, with less friction. One area likely to impact the 
M&A market will be within the negotiation space, and how quickly lawyers can scan through and negotiate a full set 
of agreement terms, without the need to leverage a large and expensive team of associates. 
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Microreactor enables rapid testing of green solvents 

Strategy reduces volumes and times needed to evaluate CO2-switchable systems 
By Lakshmi Supriya, special to C&EN 
 
Switchable solvents are a clever idea: They are miscible with a particular substance but then, upon exposure to 
carbon dioxide, change their chemistry, causing the substance to become immiscible. It’s an easy way to recover 
both the substance and the solvent without the massive energy input of a distillation, making switchable solvents a 
boon to green chemistry. A new microreactor containing a droplet of switchable solvent allows these solvents to be 
characterized in a few minutes (ACS Sustainable Chem. Eng. 2020, DOI: 10.1021/acssuschemeng.9b07304).  
This requires much less material than established tests and could allow faster identification of suitable solvents for 
eventual use in solvent recovery processes in the pharmaceutical or chemical industry. 
 
Only a couple dozen switchable hydrophilicity solvents (SHS) have 
been found, says Philip Jessop of Queen’s University who invented 
the first switchable solvents and was not associated with this study. 
“But there are likely thousands waiting to be discovered, some of 
which may have the magic combination of price, low impact to health 
and the environment, and performance for applications of industrial 
interest,” he says. Although switchable solvents are not being used 
industrially yet, early studies comparing the energy use and 
environmental impact of switchable hydrophilic solvents compared 
to standard solvents are very promising, Jessop adds. 
 
SHSs are immiscible in water and become miscible by a simple change 
in the system. They typically are secondary and tertiary amines. The 
change in miscibility results from a reversible acid-base reaction upon 
addition of carbon dioxide. 
 
But evaluating new candidates can take hours. The relatively long switching time “is mainly due to the mass transfer 
limitations,” because CO2 gas must permeate the contents of a vessel with a limited interface between gas and 
solvent, says Milad Abolhasani of North Carolina State University and one of the authors of the study. So, Abolhasani 
and team set out to develop a technique using smaller volumes to speed the mass transfer.The team’s resulting 
microreactor has a highly gas permeable tube inside another tube that is impermeable to gas. Using pressurized 
nitrogen, a water-immiscible droplet of the solvent to be tested blended with toluene is driven into the inner tube 
along with a droplet of water. CO2 then passes through the annular region between the two tubes and permeates 
the inner tube, reaching the solvent-toluene droplet and causing the solvent to switch, becoming more hydrophilic 
and mixing with the water. A camera records the process. 
 
To test the setup, the researchers determined how much of an initially hydrophobic solvent could be extracted in 
water by making the solvent hydrophilic. Using about 5 µL of several secondary and tertiary amine solvents, they 
extracted 70-93% of the solvents in water in about six minutes. Achieving a similar efficiency in a traditional batch 
system used 1000 times more solvent and took 60 times longer. Once carbon dioxide is removed, the solvent can 
switch back and separates from the water. The team was able to test how changing different process parameters 
such as initial solvent concentration, flow velocity, and carbon dioxide pressure affected the rate of extraction of the 
switchable solvent. 
“These microfluidic studies are extremely efficient at generating excellent kinetic and thermodynamic data on the 
switchable hydrophilicity solvent switching process and separations using the SHS,” says Jessop. They could 
potentially be used for rapid screening of compounds that may have switchable properties. 

https://pubs.acs.org/doi/10.1021/acssuschemeng.9b07304
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The Logistics Of Startup Ideas 

By Michael Wee @ Partner at Andreessen Horowitz 
 
Much has been written about how to get startup ideas, product-market fit, customer development and scaling 
companies, but there exists a gap in the literature about the logistics of figuring it all out in the very early days. The 
foundation you build in the early days largely determines the trajectory, and ultimate success, of your startup. 
Parallel to the idea maze is a “logistics maze” where you explore key considerations like what kind of company you 
want to build, who you want to do it with and when the right time to pursue it full-time is. 
 
This series of essays draws from years of experience as an institutional venture capital investor and as an early stage 
founder myself. I have listened to thousands of pitches from entrepreneurs, attended dozens of startup board 
meetings and observed the evolution of high-flying and grounded companies over the years. This first essay touches 
on the self-reflection that sets up the entrepreneur for everything that follows in the startup journey. Because 
building an enduring company is a decades-long endeavour, taking time up-front to set up a strong foundation is key 
to maximizing the probability of success in an endeavour already fraught with risk. If you paddle a boat for ten years, 
a one-degree difference in launch trajectory means thousands of miles of separation in the fullness of time. It is 
worth it to take the time up front to determine, to the best of your ability and information available, that you are 
aimed at the right target. 
 
Know Thyself 
In the early days of a startup, there is very little of tangible value beyond the people involved. Before considering 
your team, the most important person for you to understand is yourself. Below is a non-exhaustive list of important 
topics for reflection: 
 

• Why do you want to start a company? For some, it’s to solve a burning problem they have, to create 
something they wish existed in the world, to follow a dream or to cultivate a side project that grew out of 
control. Others take the plunge in order to work with a particular team, create wealth, build a particular 
culture or place to work or hone skills and grow as an operator. There is no right answer, but it’s important 
to be honest with yourself early on. Your motivation and the strength of your conviction will be the guiding 
lights you can cling to years into the journey when you hit inevitable rough patches. 
 

• What are your functional strengths? To successfully execute a startup, founders will need to possess or be 
willing to develop best-in-class strengths, whether it be in product expertise, understanding of an industry or 
technology, management skills or willingness and ability to hustle and grow. Understanding your strengths 
will help you assemble the right complementary team, and navigate to the right markets and problems to 
solve. 
 

• What’s your personality type? An example would be to reflect on whether you are a 1 or a 2: do you like to 
take charge and lead, or do you fare better when given a structured plan? What’s your tolerance for risk and 
ambiguity and ability to act in uncertain environments? In addition to being honest about your strengths and 
weaknesses, these questions will help you determine your ideal role and the composition of the team to 
build around yourself. Understanding time frames, priorities, character traits and passions will also help 
determine the right market to attack. For example, achieving product-market fit in enterprise software is 
relatively more playbook-oriented compared to building hits-driven consumer software and you want to 
enter the right market for your interests, skills and temperament. 
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• What are your values and how do you want those to shape the company culture? Company culture is set in 
the early days, and is largely defined by the founders. Defining the company culture and values early on with 
your co-founders allows you to build the culture and workplace you want with intentionality. 
 

• How do you define success? Understanding this will help you architect your company accordingly. If you 
want to control your destiny and build a bootstrapped business, that imputes a certain set of structural 
decisions. In contrast, if you define success by a large exit or IPO, swinging for the fences and tackling an 
ambitious venture-fundable idea implies a different set of people, ideas and markets. In the early stages, you 
can keep this flexible, but keeping success criteria in mind will help you set the correct foundation.  
 

• Are you prepared for the arduous startup journey? What are you willing to sacrifice for the long nights and 
weekends and psychological burden? What are the non-negotiables? Do you have a strong support system? 
Startups involve time, ambiguity, late nights and constant ups and downs. Talking to people already in the 
startup journey and engaging your support system early will help determine your timing and readiness to 
embark on the startup adventure. 

 
Building a successful, enduring startup at scale is a long and arduous process that typically takes 5-10 years. Things 
will change along the way, but preparation for the journey and laying the foundation with care will not go to waste. 
It’s better to have a plan and be prepared to make adjustments than to have no plan at all.  
 
In the early days, seek out the answers to the big picture questions, understand your strengths and motivations and 
assemble a plan. Engage in the activities, people and places where you do your best reflection: talk to friends and 
family, seek out peers and mentors, journal, pray and spend time in nature. Navigating the logistics maze takes time, 
but you will emerge prepared to weather the storms, embrace the excitement and deftly navigate the startup 
journey. 
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Canceled conferences will force startups to focus on scalable lead generation 

By Dan Wheatley  
 
Described by Sequoia Capital as the black swan event of 2020, the long-term economic fallout of the COVID-19 
pandemic on startups is still to be seen. However, one effect which is sure to disrupt the MO of many early-stage 
startups is the cancellation of events and conferences. 
 
According to Forbes, more than 35.3 million people who were planning to attend an event have been forced to 
change their plans in recent months. And while some might lament being forced to leave their Metallica T-shirts and 
2020 Summer Olympics flags in the cupboard, many startup founders are biting their nails at the prospect of lost 
leads and connections from events and conferences. 
 
The silver lining: Forcing founders to wean themselves off conferences and events as a “go-to” business 
development tactic might not be a bad thing in the long run. 
 
Based on my experience, many early-stage startups waste lots of time and resources doing the rounds at events 
without clear aims, using up lots of the founder’s time, without driving much business value. At an early stage in a 
startup’s journey, every tactic used needs to drive real ROI and ultimately be driving new business opportunities. 
 
So let’s look at why missing out on events might not be the end of the world, and how startups can focus their time, 
energy and resources on more scalable and consistent lead-gen activities. 
 
What’s my beef with startup events and conferences? 
It is worth clarifying early on that conferences and events can provide valuable ROI in terms of lead generation and 
business development to startups that approach them in the right way.  
 

Getting involved in events as speakers, taking part in panels or 
showcasing projects via pitch competitions offers the “Golden 
Ticket” that grants access to the speaker’s lounge, side events 
and dinners. This facilitates conversations with the most 
important investors, journalists and potential partners and 
clients in attendance on a level setting, rather than having to 
bustle for attention with the rest of the masses on the 
conference floor. 

 
Aside from increasing the probability of real business development opportunities, taking part in a conference 
normally includes a free ticket, if not accommodation and travel costs being covered too. 
 
On the flip side, in my experience, going to startup events and conferences as a lowly attendee offers very little 
tangible ROI, and can accumulate into a considerable expense too. However, as Forbes contributor Sophia 
Matveeva puts it, even a $10 event is expensive if it doesn’t offer ROI, “because the opportunity cost of events is not 
just money, it is also time.” 
 
The value of attending events has to be assessed in relation to the time commitment required. If a meetup lasts 
three hours and includes an hour’s travel, and a large conference is a full-day commitment or even two days in a 
different location, the opportunity cost of the conference should be carefully weighed against time that could be 
invested in other lead-generation activities. 
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Can we approach events/conferences in a data-driven manner? 
Unless founders track and assess the ROI from events in the same way as they would any other lead-generation 
tactic, the chances are that a pocketful of useless business cards and some branded swag (and possibly a hangover) 
will be the only returns from the time and resources invested. 
 
So how can we assess the value of events in the same way as we would, for example, paid ads? First, founders 
should be placing metrics on each individual event, such as: 

1. Source of lead: Was this via speed-networking, or by reaching out via an event app? 
2. Customer acquisition cost (CAC): What were the total costs of this event? Yes, beers count. 
3. The number of leads: Only count warm leads. Business-card confetti at speed-networking doesn’t count. 
4. The number of those leads closed: How many paying customers did this event lead to? 
5. Lifetime value (LTV): How big were these tickets? 
6. Sales cycle: How long did the lead take to close? 

Assessing the value of particular events via metrics is possible, but it would take a long time. Founders would need 
to record data over the course of a year, allowing them to highlight which events on the calendar offer the highest 
chances of returns for the next year. However, the reality is that this requires time and resources, which many early-
stage companies simply don’t have. Testing the effectiveness of events also requires trying different tactics, 
including: 

• Paying for a booth 

• Becoming a sponsor 

• Increasing the number of representatives in attendance 

• Paying for a ticket with increased access to side events, etc. 

Testing these tactics makes sense for larger-ticket businesses that can expect $50,000+ returns from successful 
events. But for startups, the chances are that after blasting through lots of time and resources, they will most likely 
only highlight one of the 10 conferences they attended that offered real ROI. For any other lead-generation activity, 
this would be considered a massive failure. 
 
Why aren’t events scalable lead-gen activities? 
Making lead generation scalable requires monitoring the success rate of different tactics, doubling down (scaling) 
the activities that are working and putting fewer resources behind those that are not. 
 
This requires founders to be in control of the levers in the sense that they have the ability to add more, reduce or 
adjust the scale at which different activities are utilized. 
 
This is not really the case for events, for a number of reasons: 
 
Conference organizers control the content tracks/side-events/activities that take place during the events 
themselves. Unless they are organizers/sponsors, founders have few ways to exert influence at the events they 
attend. 
 
Even if a founder does highlight a certain event that brings in lots of leads, there are still a limited number of events 
that offer access to the right target audiences and cover themes related to particular verticals/niches within their 
geographic region. 
 
Focus on more scalable lead-gen activities 
In my opinion, it makes more sense to focus on lead-generation activities that offer startups more control. There are 
many different ways for startups to experiment with different tactics within more established inbound and 
outbound techniques: 
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Inbound lead generation: 

• Content marketing: Monitoring traction of webinar versus e-book, long-form versus short-form 

• Blogging: Trying different content formats, keywords and themes 

• SEO: Changing keywords, titles, themes and user intent 

• Paid ads: Testing different platforms, target users, content styles and themes 

Outbound lead generation: 

• Direct emails: Sending emails at different times, including different content formats 

• Targeted social media messaging: Targeting different positions in a company, on different platforms 

• Cold calling: Using different amounts of representatives, targeting different target users 

With the aforementioned techniques, there are fewer limits on how many different variations of these techniques 
startups can experiment with. They are also a lot more flexible in terms of scalability, meaning startups can invest as 
much or as little in each technique as they please. You can spend $10 on paid ads, or $1,000. You can have two sales 
representatives, or 200. 
 
When deciding how to best spend lead-generation budgets, founders should ask themselves: 

1. Can I control the levers? i.e. the tactics I am using within these tactics. 
2. Can I scale to the capacity I need to; is there room for exponential growth? 
3. Can I control the rate of scale over time? 

The final point is arguably the most important, but often overlooked. Startups need to be able to control the pace at 
which they scale, meaning they can increase activity when things are going well, but also reduce activity if things 
aren’t working out, or — in the case of COVID-19 — if the company needs to tighten its belt due to unforeseen, or 
uncontrollable circumstances. 
 
The best way to drive sustainable growth is by establishing sustainable internal systems and processes. If you think 
of a business as an engine, we don’t know what the machine can handle until we test its capabilities. We have to be 
able to scale processes, as this is where we will find the weaknesses in the system. However, we also need to be able 
to back off when we do find the weaknesses without causing further damage. 
 
Startups need to “stress-test” lead-generation techniques gradually. If a startup is investing $100 in paid media and 
achieving five sales-qualified leads (SQLs) per month. The next step is not to go “hey, it’s working,” and chuck $1,000 
at it. The sensible next step would be to scale up the tactic by investing $200 and aiming for 10 SQLs per month. 
 
Summing up 
So, with events and conferences canceled for the foreseeable future, and a high probability that many event 
organizers will not be able to recover from their losses this year, startups should use this forced pause to re-assess 
their processes and strategies. 
 
As they say, slow but steady wins the race. The end goal should always be to achieve consistency in processes that 
are scalable. When startups approach processes in a data-driven, consistent manner, it offers the chance to scale 
exponentially over time. 
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How Amazon Is Running Remotely: Basement Hardware Labs, Virtual Recruiting 

For several weeks, tens of thousands of employees at Amazon’s corporate offices in Seattle and elsewhere have 
been hunkering down in their homes to curb the spread of the coronavirus, trying to get on with business however 
they can. That is resulting in some stern reminders from the company about corporate policies.  
 
For example, Amazon recently handed employees working on upcoming Echo smart speakers and other devices a 
checklist of rules for keeping prototype hardware products confidential if they bring them home. The company has 
ordered them to keep the devices covered when not in use, to avoid placing them near windows where strangers 
could catch glimpses of them and to remind housemates that the prototypes are confidential, according to 
guidelines seen by The Information. And if housemates happen to work for Amazon competitors, employees must 
get a greenlight from an Amazon vice president to bring prototypes home, the guidelines say. 
 
The guidelines mention that they are in response to Amazon sending teams home to work due to coronavirus 
concerns. It is likely that some of the rules existed in the past, though the practice of bringing prototype devices 
home may be more common now that Amazon’s offices are shuttered. 
 
“We want our employees to be productive and work securely, no matter where they are located," an Amazon 
spokesperson said in a statement. "We are working across all of our businesses to meet their needs with as much 
flexibility as possible while maintaining confidentiality.” 
 
The rules and other changes show how one of the world’s most valuable companies—and one of the most secretive 
in the tech industry—is adapting to the extraordinary changes of the past few weeks, during which employers 
across the country shuttered offices.  
 
Amazon’s shift to remote working in its engineering, marketing and other corporate ranks is a stark contrast to the 
situation of employees on the front lines of its retail operations, who make up the vast majority of Amazon’s nearly 
800,000-person workforce. Amazon delivery drivers, warehouse workers and other employees are still expected to 
show up at the company’s facilities, one of which it shut down this week after several workers tested positive for 
Covid-19.  
 
To handle a surge in online orders from customers stuck at home, Amazon has said it will hire 100,000 more 
employees and raise wages for warehouse and delivery workers by $2 an hour through the end of April. “Much of 
the essential work we do cannot be done from home,” Amazon CEO Jeff Bezos wrote in an email to employees last 
weekend.  
 
A lot of key Amazon work, though, is happening from employees’ homes. For example, recruiting has gone entirely 
virtual. As of Thursday, Amazon still had more than 35,000 postings for a wide range of corporate jobs from 
economists to audio systems engineers. 
 
Normally, applicants for such jobs go through a rigorous interview process that involves a barrage of in-person 
meetings over a full day in Seattle, plus a lunch with an Amazonian who can answer more-casual questions, such as 
how many vacation days employees receive. Now that social distancing measures have ruled that out, applicants 
interview with Amazon representatives through the company’s Chime videoconferencing service.  
 
In some cases, teams within Amazon are breaking up the interview process into two days rather than jamming it into 
one. That is designed to spare applicants the monotony of sitting in front of their computers for up to eight hours 
while also being mindful of their obligations at home, said one person familiar with the matter. 
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Amazon representatives now receive surveys after interviewing job candidates online so the company can collect 
feedback on how virtual recruiting is going, two other people familiar with the process said. Employees conducting 
the interviews are advised to stop them a few minutes before they are officially scheduled to end so everyone has 
time to take a quick trip to the restroom or grab a cup of coffee between meetings, said a person familiar with the 
matter. In some cases, the lunch interviews have been nixed, though candidates can still request a virtual lunch 
companion as an opportunity to chat with a future teammate.  
 
Some corporate tasks at Amazon—developing software, devising marketing plans, selling cloud services to business 
clients—are easier to perform at home than others. Employees who develop products in Amazon’s growing family 
of hardware devices, including tablets and Fire TV streaming boxes—face unique logistical hurdles.  
 
Those employees often work in labs, where they perform tasks like testing how devices perform when they’re 
connected wirelessly to new and old home-networking equipment. Quality assurance engineers test and tweak Echo 
speakers to improve their sound quality in rooms designed with acoustics in mind.  
 
“People try really hard to make really tiny speakers sound like they’re not tiny,” said a person familiar with the issue. 
“You can’t re-create that environment at home.” 
 
Still, some Amazon employees working on devices are trying. At least a few Amazon employees have attempted to 
set up labs in their basements, said a person familiar with the matter. Others don’t have room to jury-rig such a 
space. 
 
For the past several years, Amazon has unveiled a slew of new devices at a fall event at its Seattle headquarters.  
Last year it announced a pair of wireless earbuds with Alexa built into them, a smart ring and other devices. It isn’t 
yet clear whether the coronavirus will hamper Amazon’s hardware development process, forcing it to delay product 
releases. 
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Coronavirus Spurs Demand for Touchless Technology 

By Christopher Stern, Shai Oster and Ashley Gold  
 
Until recently, many people didn’t think 
twice about signing their name on a 
store payment screen at checkout, or 
touching a door handle on the way out of 
the office. But now, communal surfaces 
are feared as potential sources of 
contagion, leading U.S. consumers to 
rethink a host of behaviors ranging from 
the way they pay for goods to the way 
they flush toilets. 
 
Covid-19 and other viruses can spread 
through contact with shared surfaces, 
though it isn’t yet clear how long the 
new coronavirus survives on screens, 

metal or other materials. As the virus’s spread has accelerated, companies that make hands-free products say they 
have been seeing a jump in inquiries and, in some cases, sales. 
 
Two weeks ago, Proxy, a San Francisco–based startup, was focusing its marketing on its ability to provide secure 
access to buildings with a mobile phone app rather than plastic cards and credentials. That changed last week. 
 
“The biggest conversation was all about security. Now it is about how to maintain a hygienic environment,” said 
Proxy co-founder and CEO Denis Mars. His company’s technology allows users to check in at buildings and doctors’ 
offices and sign on to computers using a Bluetooth signal, all without touching a screen or even taking their phone 
out of their pocket.  
 
Up until now, businesses made up the bulk of Proxy’s customers, but Mars said that the California Governor’s Office 
called Proxy last week to see if the company could help set up hygienic security systems in temporary hospitals or 
other sites.  
 
Kohler, the 146-year-old maker of kitchen and bathroom fixtures, is reporting a surge in sales of touchless faucets 
and toilets to residential customers. Sales of the company’s “intelligent toilets,” which are equipped with bidets and 
toilet seats that open and close automatically, increased eightfold during the first two weeks of March compared 
with the same period a year earlier, according to Nicole Allis, a marketing manager with the company. 
 
There also are signs that consumers are buying hands-free locks for their homes to avoid spreading germs on shared 
door fixtures. Jason Williams, president of Yale Locks, said sales of touchless locks that can be operated via 
Bluetooth are up this month compared with the same time last year, and have tripled compared with the first two 
months of this year. While the locks don’t move the door, the door lever incorporated in the lock can be pushed 
open with an elbow or a hip, Williams said.  
 
The company also makes “wave to open” locks for businesses that can be used for bathrooms and other common 
spaces. Williams said Yale uses this technology in its corporate offices in New Haven, Connecticut. 
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The U.S. has lagged behind other parts of the world in adopting touchless technology on shared devices. In Asia, the 
deadly SARS epidemic in 2003 drove widespread acceptance of touchless plumbing fixtures and contactless 
payments.  
 
Manual revolving doors, ubiquitous in cities like New York, are rare in Hong Kong, Shanghai or Beijing, where 
automatic doors are the norm. Most public restrooms in Asia’s big cities have automated faucets and soap 
dispensers, and are equipped with self-flushing toilets. One advantage these cities have is that most of their malls 
and office towers were built within the past two decades, meaning they could incorporate modern technology from 
the outset. 
  
Another big gap between the U.S. and the rest of the world is the way U.S. consumers pay for things. “We are 
significantly behind most of the world,” said Jordan McKee, research director at 451 Research, part of S&P Global 
Market Intelligence. “If you look at countries like Canada, the U.K., Australia, contactless [technology] is a way of life 
there.” 
 
In Australia, 90% of retail transactions of less than $25 are completed through contactless transactions, such as tap-
to-pay credit cards or mobile devices. In contrast, just 2% of in-store transactions in the U.S. were contactless in the 
last year, said McKee.  
 
Apple Pay, which launched in 2014, is now accepted by 70% of U.S. merchants, according to information provided by 
the company. Still, that lags behind countries such as Australia, where 99% of merchants accept Apple Pay, and the 
U.K. and Poland, where 95% of merchants accept it. 
 
The U.S. is late to the game largely because credit card companies were slow to roll out cards equipped with chips. 
Other markets have had chip-enabled cards for a decade or longer. Asia and Europe were early movers in large part 
because they faced higher levels of credit card fraud. 
 
But even contactless payments in the U.S. are often contactless in name only. Transactions initiated by a tap with a 
credit card or the wave of a phone often require customers to punch in a pin code or sign a screen or a paper receipt 
to complete the sale, as a protection against fraud. In contrast, it is routine for consumers in China and the rest of 
Asia to pay via apps such as WeChat and Alipay that don’t force patrons to touch a shared surface.  
 
Many merchants still insist on getting signatures even though most credit card companies stopped requiring them in 
2018. But many merchants have failed to update their point-of-sale equipment to eliminate the signature. Also, 
restaurants and bars are reluctant to give up the signature page because that is where consumers are accustomed 
to entering tips, which in the U.S. often generate the majority of servers’ income. 
 
The Covid-19 pandemic might finally spur the U.S. to catch up to the rest of the world on contactless payments, said 
S&P Global’s McKee. “It won’t happen overnight, but it will likely spark some noticeable momentum.” 
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 Mobile Robots and Autonomous Vehicles: IDTechEx Analysts Discuss How Coronavirus 

Pushes Logistic Automation up the Agenda 

Sourced by  IDTechEx 
 
Last week Amazon announced that it planned on hiring 100,000 extra workers to meet the rise in demand for online 
shopping created by Coronavirus-caused shutdowns and social distancing. On 19 March 2020, unions said workers 
were demanding that Amazon takes their lives seriously. The night before a facility in Queens, NY, had been closed 
for deep cleaning after an employee tested positive for the virus. There are reports that some Amazon warehouse 
workers in Italy and Spain have tested positive. In France, several hundred Amazon workers protested to demand 
better measures to protect their safety. In Italy, there have been calls for a strike. This and similar developments 
once again bring into focus the motivation, and at times the imperative, to increase automation in the logistics and 
delivery chain. 
  
IDTechEx have been examining the technological and commercial trends in this field for several years. Their report 
"Mobile Robots, Autonomous Vehicles, and Drones in Logistics, Warehousing, and Delivery 2020-2040" focuses on 
automation of movement in every step of the logistics and delivery chain ranging from a warehouse or a factory to 
the delivery of goods to the final customer destination. This landscape – and therefore, the scope of the report – 
includes the following: 
 
1.  Automated guide carts and vehicles 
2.  Autonomous mobile industry vehicles (forklifts, tugs, etc.) 
3.  Goods-to-person automated carts/robots 
4.  Collaborative autonomous mobile robots 
5.  Mobile picking robot (regular- and irregular-shaped items) 
6.  Autonomous trucks (level 4 and 5) 
7.  Delivery vans and pods (level 4 and 5) 
8.  Last-mile side-walk delivery robots 
9.  Delivery drones 
  
The emerging technology research firm finds that this market – in total – will reach $81 and $290 billion in 2030 and 
2040, respectively. This is a colossal transfer of value from wage expenses to a combination of capital investments 
and service subscription to autonomous robots of various types. This staggering headline is, of course, very large, 
and hides the key individual trends characterizing each technology and use case. In the remainder of this article, 
IDTechEx analysts seek to highlight the key trends. 
  
Goods-to-person automated carts/robots 
Large fleets of robots are already deployed to help automate the goods-to-person step in many fulfilment centres. 
These robots move racks within robot-only zones, bringing them to manned picking stations. 
  
This is a fast-growing market space. The landscape was set on fire when Amazon acquired Kiva Systems for $775M in 
2012, thereby leaving a gap on the market. Today, significant well-funded alternatives such as GeekPlus (389$M), 
GreyOrange (170$M), and HIK Vision ($6Bn revenue) have emerged, achieving promising and growing deployment 
figures. The number of start-ups has also increased, especially within the 2015-2017 period. 
  
IDTechEx forecasts the annual unit sales to double within six years. Despite the large deployments already, they 
assess the real global inflection point to arrive around 2024 beyond at which point the pace of deployment will 
dramatically accelerate. Indeed, the research firm forecasts that between 2020 and 2030, more than 1 million such 

https://www.idtechex.com/Mobile
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robots will be sold accumulatively. It is, therefore, an exciting time. To learn more, please 
visit www.IDTechEx.com/Mobile. 
  
Collaborative autonomous mobile robots 
Another major trend is the use of autonomous mobile robots and vehicles. Autonomous mobile robots are 
emerging, which offer infrastructure-independent navigation in defined indoor environments. These robots boost 
productivity and enable many hybrid human-robot interaction modes. They can also bring automation to 
warehouses and fulfilment centres which were not specifically designed and built to support robotic goods-to-
person. 
  
The technology is enabled by better SLAM algorithms. The algorithms – based on different sensors, including stereo 
camera and 2D lidars – are evolved enough to handle safe autonomous navigation within many structured indoor 
environments with a high degree of control and predictability. 
  
The technology options however are still many, and choices have long-lasting strategic consequences. The business 
models are also various and evolving. Some are offering their technology as RaaS (robot as a service). 
  
There have also been some notable recent acquisitions. Amazon acquired a company focused on camera-based 
navigation, which would enable object detection and classification, and thus more intelligent navigation. Shopify 
acquired a firm with a full solution, including the entire software stack. Overall, the IDTechEx report "Mobile Robots, 
Autonomous Vehicles, and Drones in Logistics, Warehousing, and Delivery 2020-2040" forecasts that more 
than 200k robots could be sold within the 2020-2030 period (this figure includes those that can perform picking of 
regularly or irregularly shaped items). 
  
The report "Mobile Robots, Autonomous Vehicles, and Drones in Logistics, Warehousing, and Delivery 2020-
2040" provides a comprehensive analysis of all the key players, technologies, and markets. It includes technology 
roadmaps and twenty-year market forecasts, in unit numbers and revenue, for all the technologies outlined at the 
beginning of the article (13 forecast lines). It offers a twenty-year model because IDTechEx's technology roadmap 
suggests that these changes will take place over long timescales. In their detailed forecasts, the report clearly 
explains the different stages of market growth. 
  
Mobile Picking Robots 
Picking or grasping technology is an essential component of warehouse automation. Today, many firms and 
research groups are deploying deep learning to enable robots to pick novel and irregularly shaped items rapidly and 
with high success rates. 
  
A limited number of firms have integrated picking arms on mobile platforms. Today, these mainly pick box-shaped 
items in known environments. However, progress will bring these technologies to more varied items. It will also 
allow better integration of the robotic arm with the mobile platform. 
  
In the short term, more learning is required. However, recent advances on the algorithm side suggest that progress 
will be rapid although the algorithms will need to achieve not just high rates but also high-speed to drive down the 
ROI on these tools. In the very long term though, IDTechEx forecast that 36% and 38% of AMRs in warehouses sold in 
2040 will be able to pick regular – as well as irregular-shaped items, respectively. This points towards a major long-
term technology transformation, requiring automation beyond just autonomy of movement. IDTechEx Analysts 
consider this a major technology development opportunity. 
  
Autonomous forklifts and other industrial vehicles 
Autonomous forklifts and tugs are emerging onto the market. The navigation technology has progressed 
significantly. Naturally, the cost of autonomous forklifts is higher, but the claimed ROI by many suppliers is within 12-
18 months. The cost includes the installation and maintenance as well as the cost of the autonomous sensor suite, 

http://www.idtechex.com/Mobile
https://www.idtechex.com/Mobile
https://www.idtechex.com/Mobile
https://www.idtechex.com/Mobile
https://www.idtechex.com/Mobile
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traction control and drivers, and the software, which can be amortized over a growing deployed fleet. Overall, price 
parity on an annual operational cost basis is nearly at hand in some high wage territories. 
  
The unit sales here can reach 1.8k in 2020, which seems a high number but still small relative to the addressable 
market. Over the past 1.5 years, however, this market has also entered the early stages of its growth phase. Analysis 
and interviews conducted by IDTechEx suggest that inflection point is likely to be reached around 2025-2027. After 
this point, they project the sales to grow, already exceeding 100k units by 2030. Note that IDTechEx generally 
develops 20-year forecasts for autonomous mobility as the technology will inevitably take time to be rolled out. 
  
Long-haul truck delivery 
Long-haul trucks are a prime target for autonomous mobility. This is because autonomous mobility can address 
many industry pain-points and because there is a clear commercial case, unlike passenger vehicles. The first pain 
point is that there is a shortage of drivers, which could increase to 160k per 2028 in the USA. The second pain point is 
the operating cost, this is because wages are high, and likely to go up given that demand outstrips supply. Safety 
requirements limit the number of uninterrupted hours a driver can spend on the road, limiting the productivity of 
the asset. Finally, the long stretches of highway lend themselves well to autonomous mobility, unlike the chaotic 
conditions in dense urban driving. 
  
IDTechEx has carefully analyzed the companies and technologies behind autonomous trucking. Their report "Mobile 
Robots, Autonomous Vehicles, and Drones in Logistics, Warehousing, and Delivery 2020-2040" offers deep 
technology analysis and granular market forecasts. It is plausible that the deployed trucks could exceed 1300 units 
by the end of 2020; this is still a small number but shows the direction of travel. The report finds that the 
deployment of level-4 autonomous trucks will grow slowly until 2025, after which point the growth has the potential 
to rise rapidly. IDTechEx's estimate suggests that the market could reach 550k level-4 units/year by 2030. Their 
roadmap suggests that level-5 will remain virtually non-existent for another decade and will only grow beyond 2030. 
To see the full 2020-2040 forecasts, segmented by autonomy level, please visit www.IDTechEx.com/Mobile. 
  
Last-mile delivery vans and side-walk robots 
This is an interesting technological frontier. The cost of last-mile delivery is often 50% of the total cost. As such, there 
is a strong commercial incentive to automate this step to boost productivity. There are two approaches: on-road 
last-mile delivery vans or pods and side-walk robotic.  
  
The on-road vans and pods share many technological challenges with other on-road autonomous vehicles. The 
difference however, is that they can operate in limited well-mapped and known-environments and that they can 
potentially travel at low-speeds. They also will not have passengers on-board, simplifying some of the safety 
challenges. 
  
IDTechEx's report identifies and profiles the key companies active in this field. They analyze the technological 
progress, challenges, and innovation opportunity. The report develops short-, medium-, and long-term market 
forecasts segmented by level of autonomous. It finds that package (or similar) delivery vans and pods will be 
deployed in small number until 2026. Indeed, the annual deployments will remain below 3k units/year until 2026. The 
market growth for level-4 vans/pods will then accelerate, especially from 2027 onwards.  Level-5 mobility will only 
arrive from 2032 onwards and even then, only in small numbers. 
  
The side-walk robots have their own unique design and technology challenges. The economics underpinning their 
business cases are also different. The key for them is extending the autonomy level of the side-walk robots to a 
point where very large fleets with a very small number of remote human teleoperators can be deployed.  
  
Here too, despite the progress, the deployment will remain small in the short term. IDTechEx forecast that annual 
deployment will remain around or below 3k unit/annually until 2024, their model however projects a hump in 2025. 
This is likely because the technology will have reached enough maturity to prove its business case and also to 

https://www.idtechex.com/Mobile
https://www.idtechex.com/Mobile
http://www.idtechex.com/Mobile
https://www.idtechex.com/Mobile
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address many of the edge points in its autonomous navigation. The market has the potential to then rapidly 
accelerate to 30k units/year by 2030. The costs will, of course, be low especially as the camera and lidar costs (if lidar 
is deployed) will be dramatically reduced and the fleet-to-operator ratio driven up. The money – as forecast in the 
report – will be in the services which scale with the accumulated fleet size and utilization rate thereof. 
 

  
This report "Mobile Robots, Autonomous Vehicles, and Drones in Logistics, Warehousing, and Delivery 2020-2040" 
provides a comprehensive analysis of all the key players, technologies, and markets. It offers technology roadmaps 
and twenty-year market forecasts, in unit numbers and revenue, for all the technologies outlined above (13 forecast 
lines). It builds a twenty-year model because IDTechEx's technology roadmap suggests that these changes will take 
place over long timescales. In the detailed forecasts, the research firm clearly explains the different stages of market 
growth and outline the key assumptions/conditions as well as data points that underpin the model. 
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How Does High-Power SMT Help Improve LiDAR? 

Osram’s Michael Godwin explains the ways in which infrared high-power SMT components for LiDAR applications help 
systems developers meet complex safety requirements in semi-autonomous vehicles. 
 
Michael Godwin  
 
High-performance, surface-mount-technology (SMT) LEDs are critical to applications like automotive LiDAR. I 
recently had a chance to talk with Osram’s Director of Visible LEDs, Michael Godwin. 
 
Efficiency droop has been an issue for LEDs in the past. Wouldn’t that diminish LiDAR performance? 
 
Efficiency droop is related to blue LEDs used in visible light. The components used in LiDAR and advanced driver-
assistance systems (ADAS) applications are infrared (invisible) photonics solutions. Osram produces lasers for LiDAR 
systems. We also offer infrared LEDs (IREDs), vertical cavity surface emitting lasers (VCSELs), or edge emitting lasers 
(EELs) for various driver assistant systems such as driver monitoring, gesture control, and facial recognition. 
 
What photonics technology does Osram have for the LiDAR market? 
The latest addition to Osram’s photonics portfolio for LIDAR applications are two new high-power SMT lasers (Fig. 1) 
including the single-channel SPL S1L90A_3 A01 and four-channel device SPL S4L90A_3 A01. With the world's first 
AEC-Q102-qualified four-channel and single-channel pulse laser, system developers can now choose from an even 
greater variety of infrared components from Osram. The two new products offer performance of 125 W per channel 
and an efficiency of up to 33%. 

 
1. The SPL S4L90A_3 A01 four-channel laser is the new flagship in Osram's LiDAR 
laser portfolio. (Courtesy of Osram) 

 
How do Osram’s new two new infrared high-power SMT components 
for LiDAR applications help system developers? 
The two new SMT lasers offer ease of use for the customer in their 
system integration because of their higher power and extended duty 
cycle range of up to 0.2%, allowing their customers to reach a longer 
detection range in the application and better resolution. Additionally, 
eye-safe system designs can be achieved with these high power 905-nm 
products. With its sophisticated package design, the new SMTs also 
enable short pulse widths of around 2 ns. 

 
Tell me a little more about Osram’s photonics portfolio. 
Osram is evolving into a high-tech champion of photonics. Our high-quality LEDs are used for visualization in many 
automotive applications such as the Osire E4633i that provides uniform color rendering across the entire color space 
and in dynamic light cases. Osram is also developing the second generation of Eviyos, the world's first hybrid LED 
with more than 25,000 pixels on a single LED. Eviyos, with its multifunctional, intelligently controllable headlamps, 
does more than just illuminate road ahead; it also projects HD-quality images on the ground to communicate with 
pedestrians and passengers. 
 
Another great demonstration of our automotive photonics expertise is the Rinspeed microSNAP vehicle. The 
concept car features Osram’s infrared components for 3D facial recognition, iris scanning and gesture control, and 
passenger monitoring that scans the interior for forgotten objects after a rider leaves the vehicle. Our technological 
possibilities seem virtually endless. 
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Why are requirements for safety systems in semi-autonomous vehicles so complex? 
The requirements for safety systems in semi-autonomous vehicles are complex. They must be reliable, work in all 
lighting and weather conditions, and identify potential hazards and obstacles in time to take appropriate driving 
decisions. There is now widespread agreement that only a combination of LiDAR, camera, and radar is able to fulfill 
autonomous driving requirements. 
 
How do your infrared high-power SMT components for LiDAR applications help systems developers meet these 
safety requirements? 
A central aspect in terms of safety is the range of the used infrared light source. A powerful laser is required to be 
able to look as far ahead as possible. Both products showcase an output power of 125 W, 40 A per channel. Thanks 
to its particularly low thermal resistance of only 30K/W for the single-channel SPL S1L90A_3 A01 and 17K/W for the 
four-channel SPL S4L90A_3 A01, heat is easily dissipated from the component—even at high currents. Osram 
introduced the first 905-nm laser to the market more than 10 years ago. Today it’s the most commonly used 
wavelength in LiDAR solutions. For instance, the 905 nm has a significant advantage compared to 1550-nm 
wavelength solutions, especially in terms of total system costs. 
 
What types of applications can these new components enable? 
The new components are for the LiDAR applications primarily used in autonomous driving. LiDAR can also be used in 
a number of other applications where 3D imaging is needed, such as agriculture, building construction, and 
environmental assessment (Fig. 2). 
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Can’t go to the doctor? You already own a powerful medical device 

With high-risk groups asked to stay home due to coronavirus, more people can turn to their smartphones to diagnose 
medical problems. 
 
By Stav Dimitropoulos  
 
During the coronavirus pandemic, our smartphones have become a lifeline, keeping us connected, informed, sane, 
employed, and socially distant. But they are also emerging as necessary tools to keep us safe and healthy. 
Smartphones’ cameras and sensors are increasingly turning them into fast, accurate, and low-cost devices for 
medical diagnosis—without their users ever needing to leave home. 
 
So far, the novel coronavirus has killed thousands of people worldwide and infected hundreds of thousands more. 
Health experts are straightforward: Stay home or you risk contracting and spreading the disease. Particularly the 
high-at-risk among us, such as the elderly, diabetics, and immunosuppressed people, must remain home. At the 
same time, these vulnerable populations still have health needs—and increasingly they can turn to their 
smartphones to monitor symptoms and even administer tests. 
 
A number of diagnostic tools harness the power of the smartphone, such as ResApp, which uses the sound of a 
cough to diagnose respiratory diseases. The primary care app K lets you input your symptoms and gives you a 
potential diagnosis via artificial intelligence. The startup Diagnoz.me is building a disposable smartphone add-on that 
turns your camera into a microscope that can analyze bacteria in your bodily fluids. U.K.-based Healthy.io has 
developed urine screening tests that use your phone’s camera. 
 

 
 
Sridhar Tayur, a professor at Carnegie Mellon University’s Tepper School of Business who studies healthcare 
operations, says these technologies are becoming increasingly important as COVID-19 spreads around the world. 
“These apps are crucial, and it is good that we are not inventing something new or telling people to do something 
different, as they have reached a certain amount of comfort and capability among users,” Tayur says. 

https://www.resapphealth.com.au/
https://www.khealth.ai/
https://www.israel21c.org/turn-your-smartphone-into-a-medical-diagnostics-microscope/
https://healthy.io/
https://www.cmu.edu/tepper/faculty-and-research/faculty-by-area/profiles/tayur-sridhar.html
https://www.youtube.com/watch?v=l9Mkl6FL3fM
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According to Katherine Ward, Healthy.io’s chief commercial officer, the company’s diagnostic apps have been 
successfully used by 99.5% of people, ranging from 18-year-olds to 80-year-olds. “We’ve even had patients of 90 
years and more using our tests,” Ward says. 
 
Healthy.io’s urine screening tests are particularly helpful for some at-risk groups. Some governments, including that 
of the U.K., have declared that pregnant women, along with people over 70 and people with underlying health 
conditions, are at an increased risk of severe illness from coronavirus. Pregnant women, however, need to do a urine 
test regularly to test for excess protein—a symptom of preeclampsia, a complication of pregnancy characterized by 
elevated blood pressure and signs of damage usually to the liver and kidneys. 
 

 
 
 
During the pandemic, pregnant women will likely want to avoid visits to the hospital as much as possible. That’s 
where home-based testing comes in. Instead of requiring you to go into the hospital, an obstetrician or a midwife 
can give you Healthy.io’s Dip.io, a home urine screening kit for preeclampsia. The kit includes a small plastic cup and 
a dipstick—a paper or plastic ribbon that’s divided into 10 small colorful pads that correspond to the 10 compounds 
the app aims to test. When these pads are immersed in urine, they change color based on how much of each 
compound is present. 
 
After downloading the company’s app, you follow the instructions of a chatbot nurse named Emily. You fill the 
container with your urine, dunk the dipstick, and then take a picture of the resurfaced dipstick against a color board, 
which provides a point of comparison for the company’s algorithms. The app relays the image to a cloud-based 
platform, which uses colorimetric analysis to compare the dipstick to the colors on the board and determine the 
levels of protein, glucose, and other compounds in the urine. In less than a minute, the result shows up in your 
smartphone app and is sent to your electronic medical record. Dip.io is currently available in the U.K. and has 
received FDA clearance in the U.S. 
 
This kind of at-home testing can give a physician clinical-grade information about the state of your health. There’s no 
need for exposure to an environment where a deadly virus lurks. Nor do you need to burden an already strained 
healthcare system that is reeling from the impact of the pandemic. All this is possible without reinventing the 
underlying technology. 

https://www.gov.uk/government/publications/covid-19-guidance-on-social-distancing-and-for-vulnerable-people/guidance-on-social-distancing-for-everyone-in-the-uk-and-protecting-older-people-and-vulnerable-adults
https://www.gov.uk/government/publications/covid-19-guidance-on-social-distancing-and-for-vulnerable-people/guidance-on-social-distancing-for-everyone-in-the-uk-and-protecting-older-people-and-vulnerable-adults
https://www.preeclampsia.org/the-news/138-latest-news/637-making-sense-of-preeclampsia-tests
https://youtu.be/-b2XlxhCM4A
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“It is the same dipstick that’s used millions of times around the world,” Ward says. “We are essentially taking what 
hospitals have been doing for many years and making it more accessible to the patient, more accurate, and more 
automated.” 
 
ACCELERATING THE PACE OF CHANGE 
The large number of people that must self-isolate these days could benefit from using their smartphones to monitor 
their health. But despite the relatively low cost of these technologies—Healthy.io’s products cost between $69 and 
$468—Tayur says these apps have yet to explode in popularity. 
 
The spread of COVID-19 in Italy, the country with the most deaths, shows just how important it is for people who can 
avoid the hospital to stay home right now. Italy’s patient zero was a 38-year-old man who went twice to a hospital in 
Codogno, a small town in hard-hit Lombardy, infecting hundreds of individuals in his path. He later tested positive 
for the virus. 
 
How many of those people in the hospital were high-risk and were at the hospital for routine urinary screenings or 
bacterial infections? Though we may never learn the answer to this question, Tayur believes that if telemedicine 
were more widespread, deaths would have been fewer. “Granted, of course, that the government had given 
information correctly and folks had stayed home,” he says. 
 
For a long time, the medical establishment has been notoriously slow to change. Case in point: It took more than 200 
years for the thermometer to become standard medical equipment. “There’s a general saying that it takes 17 years 
for a new innovation in healthcare to actually be used often on the ground,” Ward says. “And that’s a combination 
of entrenched ways of working and of people who are too busy to be able to put their heads up and do something 
new.” 
 
But Ward believes the current global pandemic will force the medical industry to adapt much faster. “There’ll be 
both a push from the bottom up, from users, from patients, to say to clinicians, ‘Look, we know you can do this 
more easily now,'” she says. “But also clinicians will feel confident that things have been done safely and the results 
have been great too.” 
 
She thinks that COVID-19 will push people away from a model of medicine where the doctor is the sole authority 
handing down rulings that patients are expected to blindly obey. Instead, she believes that more people will 
embrace the internet, with the wealth of choices it enables, such as telemedicine and at-home testing. This is what 
Tayur calls the “retailization” of the healthcare industry—where companies provide healthcare services more 
directly to consumers, similar to how retail goods and services have long been available without any mediator. 
 
Tayur uses his students’ rapid adjustment to e-learning as an analogy for how COVID-19 will help more people accept 
smartphone-based medicine. Over the past few days, Carnegie Mellon’s business school has moved most of its 
courses online. As Tayur reports, students who were forced to switch to distance education have come to love the 
flexibility, comfort, and even privacy of e-learning. 
 
Similarly, Tayur believes the coronavirus will convince those who need healthcare to consider the vast possibilities of 
their smartphone as a medical diagnostic tool. 
 
“Like the internet that came to replace physical newspapers,” Tayur says, “we should be expecting the interaction 
between the consumer and the healthcare system to move in this direction—now with coronavirus more than 
ever.” 
 
 
 
 


