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Technology and Industrial News 

Kateeve announces massive layoffs 
US-based OLED inkjet printing developer Kateeva announced a massive layoff plan - the company will slash its staff 
by 144 employees, including a number of executives - its president, CMO and COO. 
 
This is sad news - and surprising as well as Kateeva seems to be on the forefront of OLED inkjet printing. Kateeve 
raised over $125 million (including $88 million in 2016) and is working with Samsung, BOE, LG, Johua Printing and 
other companies. The company is leading with ink-jet printing of OLED encapsulation materials and was set to supply 
Samsung with the QD printing equipment for SDC's upcoming QD-OLED TV line. 
 
Omron Automation and Hartfiel Automation welcome new partnership 
Omron Automation Americas and Hartfiel Automation, two leaders in the automation industry, are entering into a 
new business partnership. Hartfiel, with its expertise in industrial automation, will be an authorized distributor of 
Omron products, helping its customers in the Southeast region maximize profits with innovative automation 
solutions. This partnership draws upon a strong alignment in the automation portfolios of the two companies, both 
of which have extensive expertise in advanced sensing, robotics and other key solution categories. As an Omron 
distributor, Hartfiel Automation will focus particularly on vision, collaborative robots, and industrial control 
solutions. 
 
Qualcomm facing competition scrutiny in Europe for its 5G RF front end chips  
Qualcomm has once again come under direct scrutiny of EU (European Union) investigators for anti-competitive 
behavior. This time the EU is concerned about the first significant sales gains announced by Qualcomm from a new 
category of RF chips, it has been selling to mobile phone makers. 
 
Qualcomm has stated that the EU is investigating whether the company engaged in anti-competitive behavior in the 
European Union (EU)/European Economic Area (EEA) by leveraging its market position in 5G base-band processors in 
the RFFE (RF Front End) space. The claims where confirmed by an EU spokesperson in an interview to TechCrunch 
stating that the Commission has indeed sent out questionnaires, as part of a preliminary investigation into the 
market for radio frequency front end (RFFE). 
 
Amazon Hires Sony Exec to Lead Video Units 
Amazon has hired Sony Pictures Television chairman Mike Hopkins to lead its video efforts, the company confirmed 
on Monday, in a move that signals that Amazon has decided it needs an entertainment industry veteran to make its 
mark in Hollywood. Hopkins will report directly to Amazon CEO Jeff Bezos as senior vice president of Prime Video 
and Amazon Studios. Jeff Blackburn, the senior Amazon executive who previously oversaw those units, is on 
sabbatical from Amazon this year. He did not have entertainment industry experience and in the past faced 
questions over his leadership of Amazon Studios. 
 
The Los Angeles Times first reported the news of Hopkin’s hire. Hopkins was previously CEO of Hulu. He is known for 
being deft at handling tough corporate situations but has been known to speak his mind. Those skills could come in 
handy with Amazon Studios, which has had its share of challenges. Under its newest leader, Jennifer Salke, Amazon 
Studios last year faced a budget crunch and had to delay or cancel projects. Hopkins, who unlike Blackburn has more 
than 20 years of experience in the industry, may decide to manage the studio more closely. 
 
RoboSense obtains IATF certification for RS-LiDAR-M1 automotive lidar 
Lidar manufacturer RoboSense announced last week that it has obtained certification from the International 
Automotive Task Force to supply automotive customers. The company said its production line received the IATF 



3 
 

16949 Letter of Conformity in December, accelerating partnerships with major OEMs and Tier 1 automotive 
suppliers. 
 
Shenzhen, China-based RoboSense is also known as Suteng Innovation Technology Co. The company said it 
combines sensors, artificial intelligence algorithms, and integrated circuit chipsets to transform conventional 3D lidar 
sensors to full data analysis and comprehension systems. RoboSense’s goal is to enable robots and smart vehicles to 
have perception capability that is superior to that of humans. 
 
iPhone manufacturing in China is in jeopardy amid coronavirus outbreak. Coronavirus continues to spread around 
the globe. In addition to taking over 900 casualities, the virus is also taking toll on businesses that depend on 
Chinese labor.The ripple effect of the novel coronavirus outbreak in China continues this week, leaving iPhone 
production in the region in limbo. Apple supplier Foxconn was approved to resume production in Zhengzhou, a key 
manufacturing plant in the region, Reuters reported Sunday citing an unnamed source with direct knowledge. So far 
only 10% of the workforce, about 16,000 people, have returned, the source told Reuters, adding requests to reopen a 
plant in Shenzhen were not approved. 
 
Google abandons plan to buy stakes in Africa’s largest wind farm. Danish wind turbine maker Vestas announced 
that Google has canceled plans to buy a 12.5% stake in Africa’s largest wind farm after delays to the project.The wind 
farm in Kenya was initially set for completion 2017, after which Google had committed to buy the stake from Vestas. 
But the delay led to Google canceling in 2019, Vestas said. Lake Turkana wind farm (LTWP), located in Kenya, is the 
single biggest operating wind farm in Africa. The wind farm provides 310MW of reliable, low cost energy to Kenya’s 
national grid. The LTWP consortium comprises of KP&P Africa B.V and Aldwych International as co-developers, 
Investment Fund for Developing Countries, Vestas Eastern Africa Limited, Finnish Fund for Industrial Cooperation 
Ltd, KLP Norfund Investments AS and Sandpiper. 
 
Startup Snowflake’s Valuation More Than Triples After New Funding 
Snowflake, which sells cloud-based data analytics software, announced a $479 million Series G funding round along 
with a new strategic partnership with Salesforce. The round makes Snowflake–which has now raised $1.4 billion 
since its founding in 2012–an illustrative example of how abundant VC money is inflating the size of late-stage 
funding rounds. The interest in Snowflake also underscores the strategic value investors are placing on software 
that helps companies organize and gain value from business data. 
 
Sony and Amazon Say They Won’t Attend Mobile World Congress 
One of the biggest tech conferences of the year is taking a hit as fears of the novel coronavirus prompt companies 
to cancel or cut back their presence at the World Mobile Conference scheduled for Barcelona. While Spain has only 
confirmed two cases of the virus, Sony and Amazon have said they will cancel their presence there, according to The 
Verge, joining  LG, ZTE, Nvidia, and Ericsson in reducing their presence there. Many in China returned to work 
Monday after the government extended the nation’s Lunar New Year holiday as the global death toll surpassed 
900.  
 
The organizers of the mobile tech conference said they have put in measures to prevent the spread of the new virus, 
whose epicenter is Wuhan, the capital of Hubei Province in China. No one from that province will be allowed to 
attend, and anyone else from China will have to show they have been out of the country for 14 days prior to 
attending. 
 
Slack Shares Jump, Then Fall on IBM Deal Clarification 
IBM agreed to increase the number of its employees that use Slack, the two companies announced in an interview 
with Business Insider on Monday. But in a strange twist, Slack then had to file a notice with the SEC playing down 
the significance of what BI reported. In the SEC filing, Slack noted that IBM has been its largest customer “for 
several years and has expanded its usage of Slack over that time.” 
 

https://ltwp.co.ke/
https://www.reuters.com/article/us-china-health-spain/spain-confirms-its-second-coronavirus-case-spanish-authorities-idUSKBN20309T
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Slack’s clarification came after shares closed up more than 15% on news of the IBM deal. In after-hours trading, Slack 
stock has fallen 7% from the closing price. It’s little wonder the market reacted strongly to the BI report, which 
included quotes from Slack CEO Stewart Butterfield, who rarely talks to the press. Slack needs deals with large, 
global-scale companies like IBM to show it can fend off Microsoft, its main rival, which boasts deep ties with such 
companies. But while getting IBM to spend more on Slack is certainly a win, the gradual pace of IBM’s adoption of 
Slack makes it tough to gauge the true financial impact of the deal. Perhaps someone at Slack realized the initial 
report could have been misinterpreted. 
 
Facebook’s WhatsApp now has 2 billion users worldwide, half a billion shy of Facebook’s monthly active users. 
Facebook’s WhatsApp officially hits 2 billion user milestone today. CEO Will Cathcart told The Wall Street Journal in 
an interview published Wednesday, revealing its user numbers for the first time in two years. The company detailed 
the milestone in a blog post. Even with the massive success, the number is about half a billion shy of Facebook’s 
monthly active users. Cathcart told the Journal WhatsApp would continue to operate largely independent of its 
parent company. 
 
SoftBank shares soared in Japan after judge approves T-Mobile and Sprint merger. The shares of Japanese tech 
giant SoftBank Group’s skyrocket after the news that a U.S. district judge approved a merger between Sprint and T-
Mobile. SoftBank is a major shareholder of Sprint. SoftBank stock closed 11.89% higher on Wednesdayg after 
skyrocketing more than 14% earlier in the session. The strong moves upward mirrored that of Sprint, which saw its 
own stock on Wall Street gain a whopping 77.7% on Tuesday. According to Asymmetric Advisors’ Amir Anvarzadeh, 
the merger of T-Mobile and Sprint removes “one big potential negative” surrounding SoftBank. “With the merger 
removing Sprint’s $40bn of debt from (SoftBank)’s balance sheet, also doing away with 
the potential headache of finding another suitor, we think (SoftBank) has once again managed to wriggle itself out 
of big trouble,” Anvarzadeh said. 
 
Cisco Posts Weak Quarter 
Cisco Systems is making progress in its shift to selling subscription-based software, but its fiscal second quarter 
results on Wednesday showed that its applications and networking hardware units are both going through a rough 
patch. Cisco’s Applications unit, home to products such as WebEx videoconferencing software, dropped 8% to $1.35 
billion in its fiscal second quarter ended Jan. 25. Revenue for the Infrastructure Platforms unit, which includes 
networking switches and routers, fell 8% to $6.5 billion. Cybersecurity was a bright spot, with sales growing 9% 
during the quarter.  
 
Cisco is grappling with global economic issues like U.S.-China trade friction, which likely are an overhang on its 
business. But the bigger issue may be the complexities involved in transitioning from a hardware-focused company 
to one that is now selling 72% of its software via subscription. Cisco reported total sales of $12 billion, down 4% from 
the year-earlier period. Net income was $2.88 billion, which was flat from last year. For its current quarter, Cisco is 
expecting revenue to decline between 1.5% and 3.5%. Cisco shares dropped more than 4% in after-hours trading. 
 
VCs, Antitrust Regulators Talk Big Tech at Stanford Event 
Michael Moritz—the venture capitalist who backed PayPal, Google and others—believes city and state regulations 
are much bigger barriers to startup innovation than the dominance of big technology companies.  
 
The Sequoia Capital partner made the statement at a gathering of academics, startup investors and regulators at 
Stanford University on Wednesday that focused on the intersection of venture capital and antitrust law. During an 
on-stage interview, Moritz told the Stanford law school professor Joseph Grundfest that startups have always had 
to figure out how to compete with large technology companies. “I don’t think today is any different from 20 or 30 
years ago,” Moritz said. “All of these companies are vulnerable in some fashion or another.”  
 
Earlier at the event, Makan Delrahim, the head of the antitrust division at the U.S. Department of Justice, sought to 
find common ground with Silicon Valley dealmakers and the department.  “We both care deeply about market 
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conditions that encourage entrepreneurs to take calculated risks,” he said, adding that VCs help spark the 
innovation economy and are critical to disrupting monopolies.   
 
This week saw more signs of Washington, D.C.’s growing scrutiny of tech companies, with the Federal Trade 
Commission’s announcement that it will review smaller acquisitions made by Apple, Facebook, Amazon, Microsoft 
and Alphabet for signs of anticompetitive conduct. Before that,  Schick announced it was abandoning a $1.37 billion 
deal to acquire Harry’s, a men’s grooming company that sold its products through the internet, after the FTC sued to 
block the transaction. With Tuesday’s workshop at Stanford, regulators seem to be encouraging Silicon Valley 
startup investors to side with their concerns about large tech companies. That will be complicated by the fact that 
those investors also count on big tech companies to buy many of their startups. 
Andy Rubin's Essential Products shuts down 
Essential Products CEO Andy Rubin speaks onstage at WIRED Business Conference in 2017 (Brian Ach/Getty Images) 
Essential Products, a developer of consumer products including phones, chargers and accessories, announced 
Wednesday that it plans to cease operations. The company wrote in a blog post that it had developed a new device 
called Gem, but there was "no clear path to deliver it to customers." 
 
The startup was founded by CEO Andy Rubin, who also co-founded mobile operating system Android and worked on 
Google's mobile and digital content team for nearly 10 years. Based out of Palo Alto, Essential has reportedly raised 
$330 million in total venture capital financing from investors including Redpoint Ventures, Amazon, Tencent and Vy 
Capital. It was reportedly valued at $1 billion with its most recent funding round in 2017. 
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Acquisition & Funding News 

Facebook quietly acquired another UK AI startup and almost no one noticed 
Over the last few years, Facebook has been busy building out AI capabilities in areas like computer vision, natural 
language processing (NLP) and ‘deep learning,’ in part by acquiring promising startups in the space. Understandably, 
this has seen the U.S. social networking giant look to the U.K. for AI talent, including an acqui-hire of NLP startup 
Bloosbury AI in 2018, and most recently, acquiring Scape Technologies, a British company using computer vision to 
offer more accurate location positioning for augmented reality. 
 
According to the TehCruch, we have learned that a third U.K. acquisition quietly took place this December, seeing 
Facebook acquire Deeptide Ltd., the company behind Atlas ML, which is also the custodian of “Papers With Code,” 
the free and open resource for machine learning papers and code. A regulatory filing for Deeptide reveals that 
Facebook became a majority owner on 13th December 2019. The same day, Atlas ML co-founder Robert Stojnic 
published a Medium post titled “Papers with Code is joining Facebook AI,” which went largely unnoticed outside of 
the machine learning research community. 
 
Terms of the deal — or even that the acquisition took place — weren’t announced by Facebook at the time, beyond 
Stojnic’s sanctioned post. However, according to my sources within London’s tech community, the ballpark price is 
thought to have been around $40 million or thereabouts. 
 
Founded in 2018 by Stojnic and Ross Taylor, Atlas ML wanted to “make it easier to discover and apply deep learning 
research”. The young startup was an alumni of Entrepreneur First (EF) — along with Bloomsbury and Scape — and 
raised subsequent seed funding from Episode1 and Kindred Capital. 
 
Datawarehouse startup Snowflake raises massive $479 million in funding at $12.4 billion valuation. Snowflake, the 
San Mateo, Calif.-based data warehousing cloud service provider Snowflake Computing, today announced $479 
million in additional growth funding co-led by new investors, Dragoneer Investment Group and Salesforce Ventures. 
Existing Snowflake investors, including Altimeter Capital, ICONIQ Capital, Madrona Venture Group, Redpoint 
Ventures, Sequoia, and Sutter Hill Ventures, are also participating in the round. This funding round raises 
Snowflake’s post-money valuation to over $12.4 billion. Just two years, the company was valued at $1.5 billion when 
it raised a whopping $263 million this January 2018. Founded in 2012 by Benoit Dageville, Marcin Zukowski, Thierry 
Cruanes, Snowflake Computing is the only data warehouse built for the cloud. 
 
EmployStream nabs $7M Series B funding for onboarding automation software for the staffing 
industry. EmployStream, a provider of onboarding automation to the staffing industry, announced the close of its $7 
million Series B funding round led by Plymouth Growth Partners, with support from several key investors including 
JumpStart, Rev1 Ventures, Ohio Innovation Fund and North Coast Angel Fund. EmployStream will use the capital to 
expand product development, increase its footprint in the staffing industry and drive innovation of ideas inspired by 
its rapidly growing customer base. Founded in 2014 by Rob Sable, the Cleveland, Ohio-based EmployStream is a 
hiring workflow automation software platform for staffing companies and other high-volume employers. 
 
Europe’s A/O PropTech VC launches with €250M to invest in startups disrupting real estate and tackle climate 
change. A/O PropTech, Europe’s largest property technology venture capital firm, announced its official launch with 
€250 million capital to invest in startups disrupting real estate. PropTech backs and supports companies from late-
stage seed to IPO. We’re comfortable with the rough imperfection of a new venture. It enables founders to create, 
iterate and scale disruptive tech-enabled products and platforms. Founded last year by Gregory Dewerpe, the 
London-based A/O Proptech A/O PropTech invests permanent capital in supporting entrepreneurs and companies 
shaping the future of real estate, across all segments of the ecosystem, from series A to IPO. 
 

https://www.snowflake.com/
https://www.employstream.com/
https://www.aoproptech.com/
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UrbanFootprint raises $11.5M Series A to help businesses and cities plan for future climate, housing and mobility 
challenges. UrbanFootprint announced today it has raised $11.5 million in Series A to advance its offerings and grow 
its customer base of cities, urban planners, and companies across the energy, mobility, and real estate sectors. The 
round was led by Valo Ventures, alongside continued investment from Social Capital and new partner Radicle Impact 
and also joined by early investor Social Capital. Founded in 2014 by Joe Distefano and Peter 
Calthorpe, UrbanFootprint  is a location intelligence software for smart cities. Its cloud-based Urban Intelligence 
software delivers insight to government, enterprise, and academic institutions in urban planning, finance, mobility, 
sustainability, policy making, healthcare, and disaster preparedness. 
 
Battery Ventures closes two new funds totaling $2 billion to invest in technology startups. Battery Ventures, a 37-
year old global, technology-focused investment firm, announced today it has closed two new funds worth a 
combined $2 billion to continue backing innovative technology companies worldwide in a variety of sectors. Battery 
closed Battery Ventures XIII, a $1.2 billion investment fund, and Battery Ventures XIII Side Fund, a companion vehicle 
capitalized at $800 million. The side fund invests in later-stage growth and buyout transactions alongside the main 
fund. Founded in 1983 by Rick Frisbie, Battery invests in potentially cutting-edge, category-defining businesses in 
markets including application software, IT infrastructure technologies, consumer-internet and mobile services, and 
industrial technologies. 
 
CybelAngel Raises $36 Million in Series B Funding to Protect Enterprises From Costly Data Leaks. CybelAngel, a 
global leader in digital risk management, has closed $36 million in Series B funding from a coalition of successful U.S.-
based entrepreneurs and a consortium of European venture capital firms. Founded in 2013 by Erwan Keraudy, 
Matthieu Finiasz, and Stevan Keraudy, CybelAngel is a digital risk management platform that provides enterprises 
with actionable threat intelligence. The company finds data that has been stolen, or data that has been leaked by 
accident – generally by third-party partners and suppliers. Its solution scans the visible, deep and dark webs, but it is 
also the only one scanning the major source of negligent leaks: Connected Storage. 
 
Cannabis genetics startup LeafWorks nabs $1M Series A funding to combat mislabeling in the marketplace through 
DNA-based testing. LeafWorks is a female-founded genetics company specializing in plant identification, research 
and development for the cannabis, hemp and herbal industries, announced it has closed $1 million in a Series A 
round to strategically scale its business and solidify its integral role within the B2B and B2C cannabis and herbal 
markets to become the standard third-party verification provider. The round was led by Bonaventure Equity, LLC 
(BVE), a Cannabis venture capital firm. LeafWorks was co-founded in 2016 by CEO Eleanor Kuntz, PhD and CSO Kerin 
Law, PhD, specializing in plant identification, research, and development to protect and advance the cannabis, 
hemp, and herbal industries. LeafWorks Inc. helps cultivators continue to be leaders in their industry by providing 
plant DNA testing and services to help preserve their genetic IP, improve efficiency, and ultimately evolve their 
grow. 
 
Docugami, a startup founded by ex-Microsoft executives, scores $10M seed funding to transform how businesses 
create and manage documents. Docugami, a Seattle-area document engineering startup that transforms how 
businesses create and manage documents, announced it has secured a $10 million seed funding round led by Silicon 
Valley venture fund SignalFire, with participation by NextWorld Capital and others. The $10 million seed round 
announced today brings Docugami’s total amount raised to $11.7 million, which includes $1.7 million in pre-seed 
funding provided by the founders. In conjunction with the funding, Docugami also announced that Bob Muglia, 
former CEO of Snowflake and former head of both Microsoft’s Office and Azure businesses, is joining the company 
as a major investor and board member. 
 
Cybersecurity startup Praetorian secures $10M Series A funding to protect organizations from escalating 
cybersecurity risks. Praetorian, an Austin, Texas-based cybersecurity startup, has secured $10M Series A round of 
funding to help enterprises navigate the escalating cybersecurity risks of the coming decade. The backers for this 
round include Bill Wood Ventures and McKinsey & Company. In conjunction with the investment, Praetorian and 
McKinsey have entered into a strategic partnership to help clients solve complex cybersecurity challenges and 

https://urbanfootprint.com/
https://www.battery.com/
https://cybelangel.com/
https://www.leafworks.com/
https://www.docugami.com/
https://www.praetorian.com/
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secure innovation. McKinsey selected Praetorian for investment due to its client-first culture, strong brand 
reputation, organizational sophistication and technical talent density. 
 
Datometry scores $17 million for the industry’s first database virtualization platform. Datometry wants to brings 
the core tenets of virtualization now to databases with Hyper-Q, a platform that virtualizes the data warehouse. 
Here is why this a game changer.  Datometry is now the industry’s first database virtualization platform that makes 
databases—the very foundation of every enterprise IT stack—interchangeable by intercepting and converting an 
application’s communication with the database in real-time. Today, Datometry announced it has raised $17 million in 
a series B funding to enable rapid adoption of cloud-native database technology while preserving enterprise 
investments in existing applications. The round was led by WRVI Capital, with participation from previous investors. 
 
Google completed $2 billion acquisition of big-data analytics startup Looker after green light from UK 
regulators. Alphabet Inc-owned Google announced today it has completed $2.6 billion takeover of big-data analytics 
startup Looker Data Sciences after winning clearance from Britain’s competition watchdog. Google first announced 
the cash deal in June, the first major acquisition for its new cloud business Chief Executive Officer Thomas Kurian. 
The deal aims to build upon the success of Google Cloud’s BigQuery, a tool for managing large datasets. Looker’s 
tool enables analysts and other workers to define calculations for items such as revenue or high-value customers 
and then visualize trends in their data without writing complicated scripts. Looker competes with Tableau Software 
Inc DATA.N, Domo Inc, and Microsoft’s Power BI. 
 
Austin-based startup Your Fare bags $2.4M funding to provide online ordering management solution for 
restaurants. Your Fare, an online ordering management platform for restaurants that allows its users to track sales 
on one dashboard, announced it has closed $2.4 million in equity funding to accelerate growth and invest build its 
software to help restaurants increase profit margins and efficiency when it comes to managing third-party delivery 
orders. The financing came from several marquee angel networks including Band of Angels, Houston Angel 
Network, Capital Factory, Sierra Angels and Texas HALO Fund. Founded in 2015 by Christopher Monk and Meghan 
McNamara, the Austin, Texas-based Your Fare helps in managing third party delivery services and integrates orders 
into one simple platform. 
 
Startup Skylo promises instant NB-IoT via satellite after Softbank funding 
Satellite connectivity startup Skylo, promising NB-IoT on existing geostationary satellites, has emerged from stealth 
with $116 million in total funding, including a new $103 million Series B round led by Japanese telecoms group 
Softbank. The California-based company, targeting IoT data communications, previously raised $13 million in a Series 
A round that was co-led by venture capital firms DCM and Innovation Endeavors, and joined by Moore Strategic 
Ventures. Softbak was joined by existing investors in the latest Series B round.  
 
Skylo claims to be the world’s first company to leverage the cellular NB-IoT protocol via satellite. It reckons it is able 
to connect billions of sensors in remote areas, instantly. It wants to build a “global fabric for machine data 
connectivity”. It is targeting industries like agriculture, fishing, railways, logistics, and utilities. It is pitching to 
emerging markets with large rural and remote coverage blackspots. India is first-up. The company has offices in 
Bangalore in India, along with San Mateo in the US, and Tel Aviv in Israel. 
 
Toast raises $400M in Series F funding at $4.9 billion valuation to create a one-stop management tool for 
restaurants. Toast, an all-in-one point-of-sale and restaurant management platform for businesses in the food 
service and hospitality space, announced today it has raised $400M Series F funding round to reinvest in its 
technology platform, and make enhancements targeted to the evolving needs of the restaurant industry. The round, 
which now values the company at $4.9 billion, was led by Bessemer Venture Partners, TPG, Greenoaks Capital, and 
Tiger Global Management with participation from Durable Capital Partners LP, TCV, funds and accounts advised by T. 
Rowe Price Associates, G Squared, Light Street Capital, Alta Park Capital, and others. 
 

https://datometry.com/
https://www.yourfareinc.com/
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With this new funding, Toast is well-positioned to fundamentally reshape the $900B restaurant industry for the 
better. Following a period of tremendous growth – during which revenue increased 109% in 2019 – this fundraise 
solidifies Toast as the leading restaurant management platform for restaurants of all sizes. 
 
Flywire acquires healthtech startup Simplee, fueled by $120M Series E investment from Goldman Sachs. Flywire, a 
Boston, MA-based vertical payments startup has acquired health technology Simplee to optimize the digital 
payments and patient engagement experience in healthcare and scale its global payments services. The acquisition 
was fueled by recent $120 million Series E investment round led by Goldman Sachs. Flywire said the deal will help the 
9-year old startup to accelerates its multi-vertical strategy, broadens healthcare client base, and capture increased 
share of the trillion-dollar global payments TAM. 
 
Founded in 2011 by Iker Marcaide, Flywire is a late stage vertical payments startup company used by over 2,000 
organizations around the world to deliver on their customers’ most important moments. The startup has vertical-
specific insight and technology that allows organizations to optimize the payment experience for their customers 
while eliminating operational challenges—from invoicing to payment reconciliation. 24×7 multilingual support via 
phone, email, and chat, and online tracking, ensures that both the client and customer have complete control over 
their payments. 
 
To date Flywire has processed over $12 billion in total payments volume for over 2,000 clients around the world. The 
company is headquartered in Boston and has offices in Chicago, London and Manchester (UK), Valencia (Spain), 
Shanghai, Singapore, Tokyo, Cluj (Romania), and Sydney. Flywire has raised over $140M in venture funding and 
counts Temasek, Bain Capital Ventures, Spark Capital and F-Prime among its investors. 
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Intuition Robotics raises $36M for cognitive agents for seniors, smart vehicles 

By Eugene Demaitre  
 

The ElliQ social robot includes the Q cognitive agent. 
Source: Intuition Robotics 
 

Intuition Robotics Ltd. (* Chambiz DF 11 May 
2019), which has been developing cognitive 
agents to interact with older adults and 
motorists, today (Feb 13, 2020) announced that 
it has raised $36 million in Series B funding. 
Intuition’s ElliQ device is intended to help 
seniors stay mentally and physically active, as 
well as socially engaged. The company’s “Q” 
cognitive artificial intelligence product, which 
powers EllliQ, is available to third parties, 
starting with automakers. 
 

“This investment will fuel the evolution of agents from utilitarian digital assistants to full-fledged digital companions 
that are at our side, anticipating our needs and seamlessly, proactively improving our lives by helping us achieve 
certain outcomes,” stated Dor Skuler, co-founder and CEO of Intuition Robotics. “Our cognitive AI technology has 
the potential to transform the way people and machines interact through empathetic relationships built on trust, 
exhibiting highly personalized and delightful experiences that amplify our customers’ brands.” 
 
Notable investors 
“Over the past year, we’ve been able to deliver on our mission of creating a machine capable of multimodal 
interactions with humans,” Skuler told Robotics Business Review. “We’re moving beyond utility and daily interaction 
to measure the quality of the relationship with users.” 
 
SPARX Group and OurCrowd led the funding round, with participation from Toyota AI Ventures, iRobot Corp., 
Samsung Next, Sompo Holdings, Union Tech Ventures, Happiness Capital, Capital Point, and Bloomberg Beta. Intuition 
has raised a total of about $85 million to date. 
 
“Intuition Robotics is creating disruptive technology that will inspire companies to re-imagine how machines might 
amplify the human experience,” said Jim Adler, founding managing partner at Toyota AI Ventures. “I’m proud to join 
the company’s board and partner with management on this exciting journey.” 
 
“In the future, robots will provide a more proactive, empathetic, and personalized user experience,” said Colin 
Angle, CEO of iRobot. “Intuition Robotics is redefining what’s possible through cutting-edge technology and deep 
insights regarding how people and machines interact.” 
 
Intuition Robotics said it will use the new funding to further develop its AI capabilities and tools. The company also 
plans to expand the availability of its Q cognitive agents beyond aging and automotive. 
 
“In the past year, Intuition Robotics has grown from 35 people to 85 people, and most of that talent is in 
engineering and products,” Skuler said. The Ramat Gan, Israel-based company was founded in 2016, has offices in 
San Francisco and Greece, and is hiring. 
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Intuition develops cognitive agents 
Intuition Robotics defines its digital companion as “the natural evolution of the digital assistant, replacing utilitarian 
voice command with a bi-directional relationship.” Unlike smart speakers, which respond only to direct commands, 
ElliQ is capable of understanding context and pursuing goals non-deterministically through conversation, explained 
Skuler. 
 
“We’ve introduced memory cells into the digital companion, leading to a highly personalized experience,” he added. 
“For instance, ElliQ might say, ‘Hello,’ rather than ‘Good morning,’ and ask how you slept. That night, she might say, 
‘I hope you sleep better,’ without prompting.” 
 
Over the past year, ElliQ has spent over 10,000 days in older adults’ homes in the U.S., the largest experiment with a 
social robot to date, said Skuler. Most of the users were 80 to 90 years old, and they spent an average of at least 90 
consecutive days with the digital companion. 
 

 
 
“We saw a lot of interesting data,” Skuler said. “After three months, people were still using the product — a full 
order of magnitude over voice systems. They had an average of eight interactions per day — with at least two 
initiated by ElliQ — and six minutes of pure interaction, not counting content such as playing music.” 
 
Intuition Robotics said its cognitive agents uniquely combine hierarchical reinforcement learning with state-driven 
policies defined by human experts. This allows it to be proactive as it studies its user and “drifts” towards a more 
personalized experience over time. 
 
“Not only would people tell ElliQ that that they were leaving, but they’d also talk about their holiday plans or what’s 
going on in school, creating true multi-turn conversations,” he recalled. “These data points are giving us a lot of 
confidence, as it learns about the users’ routines.” 
 

https://player.vimeo.com/video/348604755
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“If the goal is to motivate people to change their behavior such as exercise more, you have to do it in a highly 
personalized way with lots of content,” said Skuler. “The digital companion can be funny, share facts, encourage 
mindfulness, check the weather — or not — doing things differently each time.” 
 
“It can say, ‘Hey, you should go for a run,’ but only if it’s the first interaction of the day, and it’s before 10:00 a.m.,” 
he said. “The agent looks at states, goals, and the probability of success and makes decisions in real time about 
which plan best fits the user at a given time.” 
 
Tools to create cognitive agent behaviors 
“Q is a runtime engine that can do sensor fusion, reasoning, and actuation of ElliQ’s or a car’s user interfaces,” said 
Skuler. Intuition Robotics is offering tools for its cognitive agents to third parties to enable nontechnical people to 
describe policies without having to program for every eventuality, he said. 
 
“This enables them to imagine what’s possible and create a huge amount of agent behaviors,” noted Skuler. 
“Policies put constraints on the agent that change the motivation, but the behaviors are not linear.” 
 
“We’re working with B2B customers so they can eventually do it themselves,” he said. “In the beginning, we’re 
working with customers on integration, such as recognizing the state of the sensors, the engine, or whether a user 
has entered the car.” 
 
“We also provide a state dashboard, which provides a peek inside the brain of the cognitive agent,” Skuler said. “It 
shows the completion status of goals, memory cells, routines created, activities done already today. You can literally 
see that the digital companion was debating between three activities and the probabilities given. This allows you to 
understand the agent’s behavior and tune the context of facts.” 
 

 
The Q studio tool for understanding the agent’s decision making. Source: Intuition Robotic 

 
“When working with third parties across cultures, the interactions done across modalities need to be 
choreographed,” he added. “We play around with ElliQ’s expressions and lights, and we need to be able to do A/B 
testing with users, deploy over the air, and apply analytics. We’ve created a suite of tools and have teams working 
on content in English, Chinese, and Japanese.” 
 
Cognitive agents to change experiences in cars 
While autonomous vehicles are getting a lot of investment and media attention, the future in-car experience is 
becoming another differentiator for technology companies and automakers. 
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“We’ve been working with automotive customers such as Toyota Research Institute for one and a half years now,” 
said Skuler. “The amount of changes in states is much higher in cars, with internal and external sensors knowing the 
speed, weather, charging state, infotainment, and status of multiple passengers.” 
 

 
 
“Autonomy is the ultimate goal, but even now, you sit through a half-hour lecture at the dealership after buying a 
car and then forget everything. Users don’t remember how to use things like lane assist and adaptive cruise 
control,” he observed. “What if the car could explain it to you in a way based on your personality? You might be 
more of a techie or safety-driven, or you might prefer a more humorous approach or just a reminder.” 
 
“Another use case is detecting drowsiness,” Skuler said. “Many cars can now detect it, but once you control the 
human-machine interaction on the multimodality side, a car could adjust the temperature or recommend stopping 
for coffee. This can also help the OEMs differentiate and amplify their brands, so a sports car would have a different 
definition than a family car or a pickup truck.” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://youtu.be/pHvhsjeQK_U
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CFIUS Update: Final Regulations Implement FIRRMA 

Sourced by Cooley 
 
The US Department of the Treasury has issued two final regulations implementing the Foreign Investment Risk 
Review Modernization Act of 2018 ("FIRRMA"). The final regulations broadly expand the jurisdiction of the 
Committee on Foreign Investment in the United States ("CFIUS" or the "Committee") to review foreign investment 
transactions that implicate US national security concerns and to mitigate such concerns.1 
 
This alert provides an overview of the Committee and its authority, discusses key aspects of the final regulations and 
addresses questions that the business and investment communities will face as they consider whether future 
investments may be subject to CFIUS jurisdiction and the requirement to submit mandatory CFIUS filings in certain 
circumstances. 
 
Key aspects of the final regulations 

• Greatly expanded jurisdiction to review noncontrolling investments: Whereas in the past CFIUS jurisdiction 
was narrowly limited to transactions resulting in foreign control of a US business, FIRRMA and the final 
regulations give CFIUS broad new authority to review non-passive, noncontrolling investments in certain US 
businesses that deal in "critical technology," "critical infrastructure" or "sensitive personal data." US 
businesses that fall within the scope of this expanded jurisdiction are referred to in the final regulations as 
"TID US businesses" (i.e., "T" for technology, "I" for infrastructure and "D" for data). This expansion of 
jurisdiction to cover certain noncontrolling investments in TID US businesses, coupled with the requirement 
to submit mandatory filings for certain investments, represents the most significant change to the CFIUS 
regime in a decade. 
 

• Mandatory filings: Whereas CFIUS filings have historically been ostensibly voluntary, the final regulations 
compel mandatory filings for foreign investments in TID US businesses in two general situations – where a 
foreign government will acquire (directly or indirectly) a "substantial interest" in a TID US business or where 
a foreign investor will obtain access to certain information and/or governance rights in a TID US business 
that deals in one or more "critical technologies" and deploys a critical technology in certain industries of 
concern to the Committee.2 Failure to make a mandatory filing when one is required can subject the parties 
to penalties in amounts up to the value of their transaction. 
 

• Excepted Investors: The final regulations exempt from mandatory filing requirements certain investments 
made by nationals and entities from "Excepted Foreign States" (currently, Canada, the United Kingdom and 
Australia) that meet specific qualifying criteria. CFIUS will announce additional eligibility criteria in 
forthcoming regulations and, in the future, may add to or remove nations from the list of Excepted Foreign 
States. 
 

• Investment funds: The final regulations clarify that certain noncontrolling investments in TID US businesses 
by investment funds (e.g., venture capital funds) may fall outside CFIUS jurisdiction notwithstanding that a 
fund has foreign limited partners, provided the fund is managed by US persons and meets certain other 
structuring requirements that are commonly addressed in limited partnership agreements and/or side 
letters. Furthermore, a new and more favorable definition of a fund's principal place of business focusing on 
a "nerve center" test may permit investments by some US-based funds to fall outside CFIUS jurisdiction, 
even if the funds are organized abroad (e.g., in the Caymans). Finally, the application of the Excepted 
Investor rule may allow some fund investments in TID US businesses to fall outside a mandatory CFIUS filing 
requirement. 
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• Expanded jurisdiction to review real estate transactions: The final regulations provide CFIUS with new 
authority to review certain real estate transactions involving the purchase or lease by, or concession to, a 
foreign person of real estate in the United States in circumstances where there is no "US business" involved 
in the transaction (e.g., the lease of unimproved land in proximity to a port or a sensitive government 
facility). 

 
Read the full report > Please find enclosed “CFIUS Update: Final Regulations Implement FIRRMA-cooley_chambiz” pdf 
file 
 

 
Notes 

1. The final regulations are comprised of two distinct parts. Part 800 addresses foreign acquisitions of and 
investments in US businesses; Part 802 addresses transactions involving foreign persons and US real 
estate. See 31 C.F.R. Part 800; 31 C.F.R. Part 802. 

2. Note that the term "substantial interest" is defined in the final regulations with a two-prong test requiring a 
foreign government of a single foreign state (other than an Excepted Foreign State) to have a substantial 
interest – 49% or more – in the foreign person that is acquiring a substantial interest – 25% or more – in the 
TID US business. 
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Getting it done: avoiding closing delays and deal failure 

No matter the size of the companies involved or the experience level of the professionals leading the transaction, 
closing a merger or acquisition is always a challenge. Deals can fall through at any time. Plenty can go wrong in any 
deal. There is often a lengthy period between the announcement of a definitive agreement and deal completion. 
Many factors, such as regulatory approvals and third-party contractual consents, among others, must be satisfied to 
get over the line. 
 
The amount of time it takes to complete deals varies significantly. Overcoming all the necessary hurdles can span 
anything from weeks to months. According to Gartner, the average time taken to finalise a deal following 
announcement has risen to 38 days, up 31 percent compared to 2010. For mid-size deals, the average duration is 106 
days, while large deals average 279 days. 
 
Transactions can be slowed by the need to obtain regulatory approval. Acquirers that operate across multiple 
jurisdictions may need to seek approval from each nation’s government. The more countries involved, the longer 
and more arduous the process is likely to be. Different domestic regulators will have their own priorities, scrutinise 
various aspects of the merger and may take a contrasting view on the same operational variables. In these cases, 
acquirers should enter the deal with a realistic idea of timescales, as failure to do so can cause negotiations to break 
down. 
 
There can be many reasons why a transaction fails or runs into delays. According to McKinsey, about 10 percent of all 
large M&A deals are abandoned before they reach the closing stage. These deals fail for a number of reasons, 
including value-creation prospects, regulatory roadblocks and political intervention. Acquirers often make mistakes 
or operate on presumptions which end up being false, which can either delay or derail a transaction. 
 
Regulatory approvals can be a major hurdle to overcome. For large-cap public transactions globally, deal timelines 
have materially increased over the last 10 years and key regulatory bottlenecks have begun to form around 
competition approval and foreign investment approval particularly. “Regulatory obstacles have probably been the 
key factor in increased deal timelines, as well as more generally in announced deal failures, in recent years,” says 
Forrest Alogna, a partner at Darrois Villey Maillot Brochier. “For example, there has been quite a bit of change 
around the world as regards foreign investment regimes in recent years, with the EU implementing a foreign 
investment screening regime, Germany instituting its own foreign investment approval regime, and the US recently 
expanding the Committee on Foreign Investment in the United States (CFIUS) regime, as well as much more 
vigorously enforcing that regime, in particular vis-à-vis certain jurisdictions.” 
 
‘Gun-jumping’ and other related antitrust risks can jeopardise transactions if they are not tackled. If a transaction is 
subject to pre-closing merger review in the EU or the US, the parties are bound by a standstill obligation imposed 
under the EU Merger Regulation (EUMR) and the Hart-Scott-Rodino Antitrust Improvement (HSR) Act, which 
requires them to act as independent companies until they obtain clearance. Failure to do so amounts to ‘gun-
jumping’, which can carry significant penalties. In April 2018, the European Commission (EC) imposed a record fine of 
€125m on telecommunications company Altice for implementing its acquisition of control over Portugal Telecom 
prior to receiving EC approval. 
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Material adverse events (MAC) can also jeopardise a transaction. “Historically, there were relatively few court cases 
enforcing MAC clauses, but that appears to be changing,” says Mr Alogna. “Although unexpectedly disappointing 
results may not constitute a MAC, they may nonetheless trigger a renegotiation of deal terms, such as those seen in 
the Lafarge and Holcim, and Safran and Zodiac transactions.”  
 
While the stock market has rewarded M&A acquirers frequently in the post-financial crisis world, there has been a 
recent uptick in investor pushback. “This has been seen in recent headline transactions including Bristol-Myers and 
Celgene, United Technologies and Raytheon, and Occidental Petroleum and Anadarko,” says Scott B. Crofton, a 
partner at Sullivan & Cromwell. “This activity is often, but not always, instigated by activist investors and has gained 
a degree of institutional holder support in some cases. Advisers are well advised to present boards with a balanced 
threat assessment of potential interlopers and activists during the deal negotiation process.” Companies can take 
steps to speed up the process. During negotiations, both acquirers and targets should carefully address closing 
structure and post-closing obligations with an eye on placating activist investors. 
 
A solid contractual framework can also help to reduce delays. It can solidify the business understanding between the 
parties, allocate risks, act as a fact-finding mechanism and clearly establish consequences for each party in the event 
that something goes wrong. 
 
Importance of due diligence 
If acquirers hope to successfully conclude M&A deals they must be fully aware of what they are buying. Due 
diligence allows acquirers to investigate, verify and audit a target to confirm all relevant facts and financial 
information. It should encompass a variety of areas, including the target’s financials, technology and patents, 
strategic fit into the acquirer’s corporate structure, any legal issues it may be facing, and its marketing strategies, 
among many others. 
 
Another way to reach the closing phase of a transaction as quickly as possible is through due diligence. This key 
process, contained within the legal framework, can interpret data to support the viability of a transaction. Acquirers 
must devote sufficient time to organising and structuring their due diligence effort and bringing their team together. 
 
Due diligence helps acquirers to understand how the target, its owners and its management operate. Sufficient time 
must be committed to organising and executing the due diligence phase, regardless of time constraints. “At the 
most basic level, this includes identifying key risks in addition to relevant regulatory approvals that need to be 
resolved,” says Mr Alogna. “But it is not enough to simply identify such risks; it is also crucial for parties to negotiate 
how such risks will be allocated if they come to pass.” 
 
Sellers, for their part, should consider key potential issues relating to diligence well before negotiations begin. 
“Diligence issues can evidently have a material impact on the value of the business,” says Mr Alogna. “Thorough 
diligence on the asset it plans to sell will also permit the seller to anticipate issues specific to a given buyer, including 
possible regulatory obstacles to closing.” 
 
Mistakes made during due diligence could have a detrimental effect on the transaction. For example, some acquirers 
follow a standardised due diligence process without considering complexities specific to the target company. Others 
may pour time and resources into particular aspects that ultimately do not matter to the deal. Poor communication 
can also hinder due diligence. If acquirers hope to avoid these and other pitfalls, they must pay attention to 
important details from the outset. Sound contracts and purchase agreements are vital to the M&A process, but well 
planned and executed due diligence can make the difference between the long-term success or failure of deal. 
 
Post-closing preparations 
Post-closing considerations also have a part to play in avoiding deal failure. The obligations of the parties are not 
discharged once the deal has closed. There are often covenants which impact the behaviour of both the buyer and 
seller for a period of time. The acquirer, for example, may be required to keep certain locations open, ensure that 
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the transaction qualifies as a tax-free reorganisation, or elect a representative of the seller to the buyer’s board for a 
period, post-closing. For the seller, covenants may include a non-compete clause designed to protect the target 
company or its employees. 
 
Other typical post-closing obligations include making certain state filings (such as articles of merger or an 
amendment to the party’s certificate of incorporation to change the company name), filing press releases, and 
obtaining third-party consents not received at closing. Public companies must also comply with reporting 
requirements in certain jurisdictions. 
 
Companies should also be conscious of price adjustments and indemnification claims. “Price adjustments are a 
common source of post-completion conflicts,” says Mr Alogna. “One simple way to avoid such conflicts is through a 
locked-box structure, although that approach is not adapted to all transactions and is generally more common in 
continental Europe. Another common strategy is to be sure to involve the finance and accounting team closely in 
the drafting of the price adjustment clause, as well as providing a sample calculation in an annex, in both cases to try 
to minimise ambiguity. For indemnification claims, recourse to warranty and indemnity (W&I) insurance is 
increasingly common as a means of curtailing disputes between the seller and the buyer, but it is not a panacea.”  
 
Another source of post-closing obligations arises from transition services agreements. “Carve outs are increasingly 
common, but they often involve continuing a post-closing relationship between the buyer and seller groups in the 
form of transition services agreements,” says Mr Alogna. “Transition services agreements are less common in the 
sale of a standalone business, but they certainly do arise in that context as well. In whatever context they arise, such 
agreements can be a source of significant post-closing tensions. The transition services may be critical to the sold 
business’s ability to function effectively, but post-closing those services may be far less of a priority for the seller 
group. Close cooperation between lawyers and businesspeople is crucial to the successful negotiation of such 
agreements.”  
 
Companies can take a number of steps to drive post-deal value creation, reducing the chance of deal failure. But 
according to Mr Crofton, while post-closing earn-out mechanisms can be an effective tool to bridge valuation gaps, 
they often come with strings attached for buyers. “The provisions often include covenants that dictate the buyer’s 
conduct after closing, and these commitments can require a buyer to operate consistent with past practice, prevent 
affirmative integration steps that would make financial targets hard-to-measure, or require affirmative actions and 
milestones to be hit that a buyer may determine would not otherwise be advisable. In deciding whether to offer up 
an earn-out, buyers should balance its potential attractiveness from a valuation perspective with the challenges it 
could present from an integration perspective,” he adds. 
 
To help avoid expensive and time-consuming delays or outright deal failure, it is vital that the right steps are taken 
throughout the transactions process. 
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Researchers Create ‘Intelligent’ Interaction Between Light and Material – New Form of Computing 

By McMaster University  
 
A collaboration between McMaster and Harvard 
researchers has generated a new platform in 
which light beams communicate with one 
another through solid matter, establishing the 
foundation to explore a new form of computing. 
Credit: McMaster University 
 
 
McMaster and Harvard University researchers 
create ‘intelligent’ interaction between light 
and material, establishing a promising new 
platform for computing. 
 
A collaboration between McMaster and Harvard 
researchers has generated a new platform in 
which light beams communicate with one 
another through solid matter, establishing the 

foundation to explore a new form of computing. 
 
Their work is described in a paper published in the Proceedings of the National Academy of Sciences on February 6, 
2020. 
 
Kalaichelvi Saravanamuttu, an associate professor of Chemistry and Chemical Biology at McMaster, explains that the 
technology brings together a form of hyrdrogel developed by the Harvard team with light manipulation and 
measurement techniques performed in her lab, which specializes in the chemistry of materials that respond to light. 
 
The translucent material, which resembles raspberry Jell-O in appearance, incorporates light-responsive molecules 
whose structure changes in the presence of light, giving the gel special properties both to contain light beams and 
to transmit information between them. 
 
Typically, beams of light broaden as they travel, but the gel is able to contain filaments of laser light along their 
pathway through the material, as though the light were being channeled through a pipe. 
 
When multiple laser beams, each about half the diameter of a human hair, are shone through the same material, the 
researchers have established that they affect one another’s intensity, even without their optical fields overlapping at 
all — a fact that proves the gel is “intelligent.” 
 
The interaction between those filaments of light can be stopped, started, managed and read, producing a 
predictable, high-speed output: a form of information that could be developed into a circuit-free form of computing, 
Saravanamuttu explains. 
 
“Though they are separated, the beams still see each other and change as a result,” she says. “We can imagine, in 
the long term, designing computing operations using this intelligent responsiveness.” 
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While the broader concept of computing with light is a separate and developing field unto itself, this new 
technology introduces a promising platform, says Derek Morim, a graduate student in Saravanamuttu’s lab who is 
co-first author on the paper. 
 
“Not only can we design photoresponsive materials that reversibly switch their optical, chemical and physical 
properties in the presence of light, but we can use those changes to create channels of light, or self-trapped beams, 
that can guide and manipulate light,” he says. “Further study may allow us to design even more complex materials 
to manipulate both light and material in specific ways.” 
 
Amos Meeks, a graduate student at Harvard’s John A. Paulson School of Engineering and Applied Sciences, said the 
technology helps to advance the idea of all-optical computing, or computations done solely with beams of light. 
 
“Most computation right now uses hard materials such as metal wires, semiconductors, and photodiodes, to couple 
electronics to light,” said Meeks, who is also co-first author of the research. “The idea behind all-optical computing is 
to remove those rigid components and control light with light. Imagine, for example, an entirely soft, circuitry-free 
robot driven by light from the sun.” 
 

 
Reference: “Opto-chemo-mechanical transduction in photoresponsive gels elicits switchable self-trapped beams 
with remote interactions” by Derek R. Morim, Amos Meeks, Ankita Shastri, Andy Tran, Anna V. Shneidman, Victor V. 
Yashin, Fariha Mahmood, Anna C. Balazs, Joanna Aizenberg and Kalaichelvi Saravanamuttu, Proceedings of the 
National Academy of Sciences. DOI: 10.1073/pnas.1902872117 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://doi.org/10.1073/pnas.1902872117
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Israeli ‘smart-industry’ startups nabbed $650 million from investors in 2019 

Conference in Tel Aviv to bring together delegations from global manufacturing giants to tap into tech that could 
make their operations digital and smarter 
 
By Shoshanna Solomon  
 

Investments in Israeli startups that 
are trying to bring innovation to 
age-old industries — making them 
digital and smarter — have jumped 
in five years, to $650 million at the 
end of 2019 from $112 million in 2014, 
according to data released by the 
nonprofit Start-Up Nation Central. 
 
The 2019 financial figure accounts 
for 6% of global VC-backed financing 
into the Industry 4.0 sector, also 
known as the I4 industry, according 
to the organization’s database Start-
Up Nation Finder and data firm 

Pitchbook. 
 
But while funding injected into these firms is growing, these startups are struggling for revenues, paying customers, 
and growth because the sector is still in its early stages and Israeli industry, being small and often noncompetitive 
globally, offers limited growth opportunities, said Yuval Engelstein of Start-Up Nation in a blog posted on the 
nonprofit’s website. 
 
About half of all Israeli manufacturers have not yet started to plan for the Fourth Industrial Revolution (Industry 4.0) 
and many factories across the country do not meet international standards of competitiveness due to their poor 
technological state, Engelstein wrote in the blog. 
 
“They are accustomed to traditional manufacturing processes that lead, among other things, to low productivity and 
the inability to cope with competition and changes at the global level,” he wrote. “In addition, Israeli industry is 
highly regulated, which makes manufacturing here more expensive compared to other countries.” 
 
“One of the main business and tech challenges for startups is to find their first customer and successfully 
demonstrate their solution with them,” said Engelstein in the blog. 
 
Partnerships with manufacturers worldwide are thus crucial for these startups. At the same time, global 
manufacturing giants in China, Taiwan, Germany, Japan, and elsewhere are all looking to innovate and stay ahead of 
tech trends that could disrupt the industries they work in. 
 
“Businesses with comprehensive Industry 4.0 strategies are far more successful across the board,” a report by 
consultant company Deloitte said. “They’re innovating and growing faster, successfully integrating Industry 4.0 
technologies, and doing a better job of attracting and training the people they’ll need in the future.” 
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Thus, delegations of senior executives from Dow Chemical Company, Honda Engineering, Schneider Electric, 
Rockwell Automation, Siemens, AB InBev, and ABB will be visiting Israel to take part in an industrial innovation 
technologies conference later this month in Tel Aviv, where startups will showcase innovations and participants will 
discuss topics including connected factories, industrial cybersecurity, and 3D printing. 
 
The conference, touted by Start-Up Nation Central as one of the largest in the world, “is an indication that the 
Startup Nation has become a global center for smart manufacturing innovation,” according to a statement released 
by the nonprofit. 
 
Taking place February 24-27, 2020, at the Expo Tel Aviv, Israel Industry 4.0 (II4) Week will see executives from 
multinational industrial giants attending a week-long series of events with over 30 of the country’s most prominent 
startups in the Industry 4.0 field, the statement said. 
 
The conference will showcase the emerging Industry 4.0 sector, which has seen the number of startups surge by 70% 
to 260 at the end of 2019, from 146 in 2014. 
 
Thirty Israeli I4 startups will exhibit their innovations in predictive maintenance, industrial cybersecurity, safe and 
reliable autonomous mobility, “factory of the future,” laser sensors, remote monitoring, and tech to boost 
production efficiency. There will also be maritime innovation and construction technologies showcased at the event, 
the statement said. 
 
During the week, participants will take part in networking opportunities, corporate workshops, pitching events, and 
hackathons, and multinationals will also announce new activities in Israel during the week, the statement said. 
 
“Israel has the world’s highest concentration of technological innovations for Industry 4.0.,” said Emmanuel 
Lagarrigue, chief innovation officer at Schneider Electric, a French industrial giant active in the digital transformation 
of energy management and industrial automation, in the statement. “Schneider Electric is looking to create 
partnerships here for long-term growth.” 
 
Start-Up Nation Central is an independent nonprofit that seeks to connect Israeli startups to business, government 
and nonprofit leaders around the world. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



23 
 

Move aside, GPS: Why people still love their paper maps 

By Edward C. Baig 
 
Even if everything navigation is pointing in the 
direction of GPS, you'll never tear some folks 
away from their paper maps. 
 
In Northern New Jersey, Stephanie Kivett 
Ohnegian keeps an atlas in her car because 
"there are places where the GPS signal doesn't 
work" or "the routing is ridiculous." 
 
Out in Portland, Oregon, Kimberly Davis has 
paper maps in her earthquake "go bag"—just in 
case. 
 

And in Newport Beach, California, Christine McCullough has another practical reason for keeping the once-
ubiquitous thick, spiral-bound Thomas Guides in her car. As the kids prepare for their driving tests, her edict is "no 
phones." 
 
Few folks would dismiss the fact that GPS, for all its imperfections, can be a godsend when we've lost our way—
assuming it wasn't GPS that sent us wildly off course in the first place. 
 
Same goes for Apple Maps, Google Maps and Waze. 
 
And those apps are constantly evolving, too. 
 
Apple just delivered a redesigned Apple Maps experience with what the company insists is faster and more accurate 
navigation, and more comprehensive views of roads, buildings, parks, airports, malls and so on. 
 
Apple unveiled a new Look Around feature that is similar to Google's Street View, leveraging high-resolution 
photographs to let you see what major cities look like. 
 
As part of its 15th birthday, Google is rolling out a refreshed look of Google Maps on iOS and Android devices and 
adding such new features as the ability for some transit riders to determine whether their bus or train is likely to be 
on the warmer or colder side. 
 
As digital navigation tools continue to become regular fixtures in getting us to where we're going, Google Maps is 
also looking at having an impact on establishing where we are. Google CEO Sundar Pichai blogged that, "one of the 
next frontiers for Maps will be to help the billions of people who live without a physical address get a digital one," 
using latitude and longitude coordinates rather than a street address, which he says would let more folks access 
things like banking and emergency services, receive personal mail and deliveries, and help others find and patronize 
their businesses. 
 
San Francisco market researcher Grand View Research estimated the global digital map market to be worth $5.6 
billion in 2018. The firm expects the market to continue to expand at a compounded annual growth rate of 12.1% 
through 2025. 
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Where does that leave printed maps? 
 
Paper maps still sell 
"Do they still make, even sell, paper maps?" That question from retired New York marketing executive Michael 
Lissauer is emblematic of our daily reliance on digital navigation. "Other than in a history class, Europe before World 
War II, who needs a paper map?" 
 
It may surprise Lissauer and others that the answer to the question is yes. They're actually on the rise. U.S. sales of 
print maps and road atlases had have had a five-year compound annual growth rate of 10%, according to the NPD 
BookScan. In 2019, year-over-year sales climbed 7%. 
 
Tony Rodono has certainly heard it all before. He owns and runs The Map Shop. "We've had a retail location in 
Charlotte, North Carolina, for about 30 years, and every day we get somebody walking in saying, "How in the world 
can you stay in business?'" 
 
Not only is The Map Shop still in business but it is also moving to a bigger facility, partly to manufacture three-
dimensional "raised relief maps" that are vacuum formed over a mold to help people get a better representation of 
an area's topography. 
 
A few of The Map Shop's older generation customers are skeptical of GPS, he finds. "They have a flip phone that's 
tucked away with their map in their glove box for emergencies," he says. But he's seeing fewer and fewer customers 
who fit that description. 
 
Members of AAA can still walk into a local branch and request a TripTik, the spiral-bound notebooks filled with fold-
out maps tracking the route to their final destination. An AAA agent would highlight the route with a marker and 
point out sightseeing spots, restaurants, perhaps places to spend the night. You'd typically walk out with tour books 
as well. 
 
As a signpost of the digital age, people nowadays can order TripTiks, which first surfaced in 1937, online or through 
the AAA app and create a digital version. 
 
Dave Arland still frequents aAAA branch before a big car trip. The Indiana public relations executive insists, "Nothing 
beats the high-resolution printed map! Plus printed maps don't have an attitude like Siri, Google, or others!" 
 
"I am a paper girl all the way," says Cindi Gildard, a bookkeeper at Chase Leavitt in Portland, Maine. "I'm not a 
navigator. I wouldn't know how to use a GPS if there was one in my vehicle." 
 
Instead, Gildard relies on the "awesome" "Maine Atlas and Gazetteer," which she says shows "old little dirt roads 
and where bridges were washed out." The Gazetteer uses dotted lines, she adds, to indicate areas in the 
backcountry where you need four-wheel drive. 
 
No signal? No problem. No battery required 
 
For her part, Kendra Ensor, the vice president of marketing at Rand McNally in Chicago, says about five years ago the 
company started to see an uptick in Road Atlas sales. "After all, a printed atlas doesn't require batteries or a satellite 
or cell signal," she says. 
 
Fear of those dead batteries or spotty coverage is a key reason cited by many of the people who responded to U.S. 
TODAY on social media about why they still use paper maps. 
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"When we were in Nebraska last year with all the flooding, a paper map would have been helpful when both Apple 
and Google Maps told us to go down a flooded road," says Barb Gonzalez, a travel photographer and writer based in 
Bend, Oregon. 
 
There's a host of other reasons for printed maps, though, from carefully curated collections for historical or 
scholarly purposes to artistic displays to the accidental stockpile from recent travels. 
 
David Rumsey's collection of over 150,000 maps is housed at Stanford University. Over 30 years, he amassed atlases, 
wall maps, globes, school geographies, pocket maps, maritime charts dating from about 1550. 
 
For community planners, real estate agents and engineers, for instance, paper maps are just tools of the trade. 
 
"Suddenly we have these driving directions in our pockets, and everybody seems to have forgotten that all these 
other maps exist, even though they clearly use them on a regular basis," says Daniel Huffman, a cartographer and an 
honorary fellow at the University of Wisconsin in Madison. "I don't think there is much of a separate case to be made 
for paper maps versus paper newspapers or paper books." 
 
Privacy: Paper maps tell no tales 
 
To the extent that people fret about privacy, paper maps also won't track you. 
 
Now, Apple emphasized privacy as part of its rollout for the latest iteration of Apple Maps: No sign-on is required, 
for example, and data collected by Maps while using the app, including search terms, navigation routing, and traffic 
information, is hidden behind random identifiers. 
 
When you navigate somewhere using Google Maps, your every movement is often tracked, where it shows up inside 
Google's somewhat controversial opt-in Location History feature. Those seeking more privacy can enable Incognito 
Mode, which will stop Google from saving your Maps search and navigation activities to your Google Account. The 
downside is you'll lose some personalization features, around such things as restaurant recommendations and 
traffic updates. 
 
Using paper maps to plan 
There's just something about unfolding a map and laying it flat on a table. It's at the same time visceral and visual. 
You get the size, sweep and perspective that's typically lacking when you stare at a smallish screen or wait for the 
voice to tell you when to make the next turn. 
 
You may mark up that map as you pore over it for sites you might want to visit. It could be for a trip soon to be 
taken, or it may represent the only manifestation of the dream of a trip yet to materialize beyond the map in your 
hand. 
 
"My dividing line: paper maps for planning and GPS in transit," says Marty Levine in Vancouver, Canada. 
 
For some people, a map is memory. It rekindles something else, perhaps a cherished and tangible recollection of 
places they visited or once lived, or it lives as a representation of ancestral ties, like the birthplace of their parents or 
grandparents. 
 
"My husband and I used a paper map to drive throughout Portugal during our honeymoon (in 2017)," says Andrea 
Schneider, who lives in Austin. The couple highlighted their route in orange and yellow, to mark alternate days. 
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At night, they'd review the "spectacular" high-speed toll roads and many tunnels they'd gone through and plot the 
next day's route. Schneider says the map gave them a deeper insight into the country's typography and highway 
system. 
 
"This 'old-school' approach to an international road trip was more interesting, reliable and fun than depending upon 
Google Maps," she says. 
 
The map is currently tucked away in a box with other mementos from the Portugal trip, and Schneider says she plans 
to frame it one of these days. 
 
"It's a lovely keepsake and souvenir that can't really be recreated via a GPS." 
 
In this rapidly evolving digital world, paper maps add a sense of permanence. Roads and streets change for sure, and 
no printed map can typically keep up with that pace of change. But printed maps aren't just about plotting where 
you may be heading next. They're as much about where you have been. 
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The 10 Ways TikTok Will Change Social Product Design 

By Sam Lessin  
 
For the last two years, I have downloaded and played with TikTok every few months to track its progress, but I never 
found it seriously engaging beyond the occasional Arnold Schwarzenegger video. 
 
This, however, has changed. 
 
The ByteDance-owned app has very decisively turned a corner in the last few months, and has clearly graduated to 
being an important new type of network with a strong social economy and real staying power.  
 
Having spent significantly more time with the app in the last few weeks, it is clear to me that TikTok has achieved a 
fascinating set of product and design innovations that are disruptive and powerful, and that will meaningfully inform 
social networks going forward. 
 
Here are 10 of TIkTok’s most important product and design innovations. 
 
1. Consumption-First Onboarding 
If the last generation of social products was about making a grand entrance and finding your friends, with TikTok 
people get to watch the party to get a sense of the room before hitting the metaphorical dance floor. 
 
Where historically the standard practice for joining a new social network included connecting to people and setting 
up an identity, TikTok is engineered for a world where almost everyone sees that process as a cost, and it takes a 
decidedly different approach: Upon downloading the app, users start viewing content immediately, without having 
to create an account. 
 
This is a smart move, and, I believe, a direction that more social products will take in the future, for two reasons. 
First, people have account and identity fatigue. Asking people to sign up for yet another account in 2020 is simply 
too much friction and deters many prospective users from even trying a new service. 
 
Second, and perhaps more important, in today’s more privacy- and identity-sensitive culture, people are hyper-
aware of how they present themselves in new contexts. Focusing onboarding on how others use a product allows 
potential users to understand the experience before they decide how they might want to express themselves and 
be seen by others. 
 
It is clear from the product design just how in tune with identity friction TikTok really is. Even when a user does 
ultimately set up an account in order to like a post or follow a person, the team has engineered the process to be as 
simple as possible, collecting only a birthdate, an email address and a password, while deferring things like selecting 
a profile picture or setting a username for everyone but the most motivated users. 
 
2. Designing for the Advantage of an Implicitly Driven Feed Ranking vs. an Explicit Connection Model 
Tiktok is clearly designed around a deep implicit ranking system—in other words, it infers which content a user 
might want to see by analyzing the user’s site behavior—rather than by relying on explicit ranking signals, which 
take into account a user’s declared preferences. 
 
Reliance on implicit signals isn’t just a natural by-product of the fact that the app avoids gathering information on 
users’ preferences initially to make it easier to sign up. The bias toward real implicit signals is deeply built into the 
product framework because it offers a huge advantage in serving users the most relevant content. 
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The core interaction pattern of the app is that users are fed one video at a time to watch (almost purely at the 
discretion of the service), and then they swipe away when they want to move to the next video. This one-at-a-time 
video viewing experience makes it very easy for TikTok to precisely measure what users are really engaging with and 
how deeply they engage, as opposed to relying upon whom people choose to follow or like. 
 
Beyond the implicit viewership data, the design of the TikTok interface makes it clear that it explicitly uses likes and 
follows, above and beyond giving feedback, to rank videos. The fact that a user can follow someone new directly 
from that person’s video without clicking through to their profile highlights the fact that in the TikTok world, 
“follow” is as much a superlike for ranking as it is anything else. 
 
It is pretty clear that in the future designing user interfaces with the explicit intention of yielding better implicit data 
for content ranking is going to be standard practice. What people do is far more accurate than what they say they 
do, and clean data is the holy grail of ranking. 
 
3. The Benefits of a Single Integrated Feed vs. Distinct ‘Spaces’ 
In a product like Instagram, users see a feed of content from creators they are connected to, and then a separate 
“Discover” tab suggests new content and people. 
 
In TikTok, the creators that users follow and TikTok’s algorithmic suggestions are all mixed together. Technically, 
you can choose to only look at feeds of the people you are connected to, but the default is an integrated feed. 
 
This sounds like a minor distinction, but it is a much better design decision for a few reasons. First, it gives TikTok the 
latitude to show you exactly what it thinks you will like the most at all times, rather than limiting the feed to showing 
you connected or new people. This gives TikTok the freedom to fully leverage its data to show you the content it 
believes you will like the most without restriction, and it also gives TikTok a lot of power to choose which videos and 
people get massive distribution (more on that later). 
 
Second, it makes the product seem more integrated and seamless for the user. I have always resisted the idea of 
social products having different spaces for different types of content, rather than offering a tuned, integrated 
experience. My default feed in Instagram is mostly full of well-composed pictures of friends and family, and my 
Discover feed is surfing, skiing and models. I like both feeds, but there is real product dissonance for me. Choosing 
to look at Discover is visually appealing, but leaves me feeling empty as a human. But my main feed has the inverse 
problem: It feels like home, but it isn’t as fun. TikTok demonstrates how powerful an integrated model can be.  
 
4. Designing for Truly Zero-Cost Content Consumption 
There has been a long march in social media toward eliminating all physical and cognitive friction to consuming more 
media. If you want to think about how and why this works as a design consideration, imagine being dead tired on a 
long bus ride home after a very long day of work and deciding what to look at. In this state, you aren’t watching TED 
Talks. You want to consume the easiest thing and have your brain in the lowest possible energy state. 
 
Feeds of content that you can scroll through are a great example of this design pattern. You don’t have to click; in 
theory you just keep scrolling. But the problem with feeds is that they have different types of content in them, and 
understanding that content and choosing what to dwell on or skip can be stressful. Seeing comments and trying to 
decide if you should read them, or even respond, takes energy. 
 
Stories, it turns out, are even better. Making decisions about scrolling might be hard, but stories that auto-advance if 
you do nothing, or stories you can tap-tap through, require even less energy to consume. The problem with stories is 
that they still force the viewer to understand the image, choose when to click to advance, and deal with the 
cognitive load of switches between still images, video and even text (god forbid). 
 
TikTok is darn close to zero work to consume. Your only option is to skip a thing when you get bored of it.  
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Otherwise, you just watch algorithmically sorted video in predictable one-minute intervals. The lack of choice is the 
secret to low-friction consumption, and makes it the default bunch of calories people want to consume when they 
are hungry.  
 
It remains to be seen how people will come up with new formats of media that require even less effort to consume. 
I am sure that someday someone will. 
 
5. Explicit Separation of Consumption and Production 
Most social products have been designed around the democratic ideal that everyone should be both a consumer 
and producer. In practice, however, a minority of users usually drive production on most networks. 
 
Historically, social products have tried to fight this, working hard to encourage all users to post. TikTok seems to 
deeply embrace the reality that a minority of creators will produce all the content that matters. 
 
The fact that it embraces that reality means that the app doesn’t create stress for the majority of users by trying to 
convince them to post when they don’t want to. It also leaves TikTok free to make tools for the people who want to 
create far more complicated and nuanced posts than would ever fly for the average user. 
 
The fact that TikTok acknowledges this concept allows it to create better tools for invested producers, and to stop 
nagging and confusing everyone else. 
 
6. Making Production a Fun Social Game vs. a Single-Player ‘Chore’ 
For those who choose to produce TikTok content, making the videos is set up to be a fun, social experience that 
feels like a game rather than a solo chore. 
 
I’m not deeply connected to TikTok creators, but from what I hear, high school kids spend hours working and 
playing together to create fun content. The theory goes that many would create TikTok content for themselves, 
even if no one was watching. 
 
Contrast this social, fun creation experience with the reality of Instagram, which is a single-player game. Mind you, in 
the early days of Instagram, when using filters to edit photos was still novel, it was a very fun single-player 
experience. But it was fundamentally solitary rather than social. 
 
The lesson is that feedback from others can be a powerful motivator across all social products, but there is a huge 
advantage if the creation process itself is also joyful and social. 
 
7. Embracing Memes to Drive Creator Onboarding 
The biggest challenge with TikTok is that the one-minute video format is really hard to get started in. Compared with 
a single image or story, the barrier to entry to start creating is very high, and people have to assume that they won’t 
get any feedback on their posts when they start, since there isn’t a traditional social network process of following 
real friends. 
 
The fact that creation can be social and fun helps, but what really makes onboarding new creators possible are the 
easy-to-follow memes people riff on, with different videos played with the same dialogue or song clip over and over. 
 
Promoting these memes for creators is pretty brilliant on the part of TikTok, because it makes space for an activity 
that is viewed negatively elsewhere. On other social networks, copying someone else’s video or image and slightly 
changing it might be looked down upon or considered plagiarism. But copying is core to how humans behave and 
learn. 
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By promoting memes and celebrating copying, TikTok makes it easy and fun for people to get started creating, even 
if no one is watching.  
 
Look for more social products to adopt this design pattern, and to break away from the negative social dynamics 
around people “ripping each other off.” 
 
8. Making Production Success a Slightly More Inclusive and Open Playing Field 
There was a moment in Hollywood when silent films were on the way out and talking films were taking over. As the 
mythology goes, there was huge turnover among film actors because delivering lines required new and different 
skills. 
 
TikTok feels like a version of that playing out for the digital age.  
 
One of the problems with a lot of social media is that because it is identity-centric, the social game that plays out 
digitally mirrors the social game of reality, where wealth and physical attractiveness win. The biggest influencers are 
the most beautiful and richest people, because they typically produce the best images and have the biggest clout. 
 
TikTok’s format of videos shakes up that formula, because the most beautiful and richest people don’t necessarily 
produce great video content. 
 
That isn’t to say attractiveness isn’t still a factor, but the fact that TikTok videos require skill to create compared with 
Instagram or Snapchat reshapes which people can and do win attention, and makes it seem like a game that 
different kinds of people can succeed at. 
 
But the key is that the format on TikTok is different enough from what has gone before, and requires different 
enough skills, so that it creates the appearance of opportunities for new success by people who were locked out of 
older social media games. 
 
This isn’t just about creating new influencers from scratch. The real art is to create a format where second-class 
influencers, who have reach on other platforms but are a rung below the biggest stars, see an angle to invest and 
win in the new medium. 
 
This is what TikTok has nailed. It has created a new form of media that encourages everyone to participate again, 
but it uniquely caters to the midrange of influencers who see an opening to expand their audience. 
 
Expect more networks to focus on designing media experiences that open up the playing field of social media fame 
and success, but uniquely cater to second-tier influencers looking to break out. 
 
9. Using Well-Targeted Random Rewards to Encourage Participation 
Perhaps the most brilliant aspect of TikTok is that the algorithm grants random lottery-style rewards to almost 
anyone creating content. 
 
In an explicit follower model, the rich will always win. People like Beyoncé and The Rock will always get the most 
distribution, because the greatest number of people explicitly choose to follow them. On the other end of the 
spectrum, getting attention is insanely hard. This, sadly, is very much how our traditional physical economy tends to 
work. The rich do get richer. 
 
TikTok, however, seems to embrace a random lottery-style reward of attention, where some random teenager with 
no following all of a sudden has one video blow up out of nowhere. 
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This is very smart. People love lotteries. It is a huge encouragement to keep playing if you hear secondhand or 
thirdhand about someone who out of the blue had a single video make them “TikTok famous,” with thousands or 
tens of thousands of followers. 
 
My cynical but impressed take is that TikTok is running a well-designed social lottery. Everyone keeps working and 
producing because there is some hope that the algorithm will choose someone for a moment of fame, as opposed 
to systems where the rich just keep getting richer and the poor have no way of breaking out.  
 
Look for more networks to think more carefully about how they use distribution and promotion as random rewards 
to drive engagement. 
 
10. Embracing the ‘Amateur’ Act as a Modern Form of Privacy 
If you look at the porn industry over the last several years, there have been two major transitions. First, there was a 
shift from mass media stars to more niche internet influencers. Now, we are seeing internet influencers replaced by 
the rise of amateur porn, where the notion of seeing “real people” lures viewers, despite the fact that it is all 
carefully produced. 
 
TikTok is a great example of the extension of this aesthetic into the mainstream. The images and content are all 
framed as voyeuristic peeps into the lives of real people being their authentic selves. 
 
As the world of deepfakes and cheap high production continues to grow, it makes sense to me that the seeming 
authenticity that TikTok packages and sells as a commodity will continue to appeal to viewers. People will be 
obsessed with what unique authenticity actually looks like, rather than with an overproduced and overstylized 
aesthetic. 
 
The key, of course, is to remember that just as “amateur” porn isn’t really amateur, the authenticity on TikTok is 
also, in most cases, produced through the medium. It is an act, and behind that act there are real people and real 
lives. The amateur “act” in this sense actually is a form of real privacy for real people, who protect themselves by 
creating internet characters they can use for fun, attention and influence separate from their real identity. 
 
Conclusion  
For a long time, I have looked at social media and seen a clear trajectory away from real friends and toward 
“professional” friends. My theory has always been that professional friends are funnier, more beautiful and more 
talented than real friends and will over time win the attention wars. 
 
TikTok makes me think, however, that maybe that isn’t the whole story. Maybe part of the story is a future where 
social media again becomes media, and as a consumer it is less about following people and relationships than it is 
about voyeuristically experiencing humanity as a whole.  
 
Maybe the production of content will move away from the idea of creating a following and toward the idea of 
participating in memes and having fun, with some form of random attention reward attached. 
 
Perhaps the future isn’t as much about the brands of influencers and characters as it is just about the content. 
 
Regardless of what happens, what should be clear is that some core design patterns around media are shifting, and 
some of the product techniques TikTok has pioneered will start showing up over and over in the years to come. 
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Google Swallows Another Alphabet Unit—Jigsaw 

By Nick Bastone 
Another arm of Alphabet, the 
holding company for Google 
and a collection of other 
businesses, has gone away.  
 
Within the past month, 
Alphabet quietly moved Jigsaw, 
a technology incubator that 
creates tools to curb online 
misinformation, harassment and 
other issues, under Google 
management, The Information 
has learned. It previously 
operated as a stand-alone unit 
of Alphabet. Jigsaw is the third 
Alphabet subsidiary over the 
past two years to be shifted to 
Google, which before that 

swallowed up cybersecurity company Chronicle as well as Nest, a maker of smart home devices. Those changes, 
along with the departures of Google co-founders Larry Page and Sergey Brin—the architects of the Alphabet 
organization—have prompted speculation about the future of the holding company. 
 
A Google spokesperson confirmed that the Jigsaw team had been moved to Google and that its CEO, Jared Cohen, 
now reports to Kent Walker, Google’s senior vice president of corporate affairs. The spokesperson said that day-to-
day operations at Jigsaw won’t change and the division will operate as an independent unit under Google. Cohen 
previously reported to David Drummond, Alphabet’s chief legal officer, who announced his retirement earlier this 
year.  
 
The change is a reunion of sorts between Jigsaw and Google. Jigsaw was founded inside the search giant in 2010 as 
an internal think tank called Google Ideas, before Google carved it off as a separate unit following the formation of 
Alphabet in 2015. With around 60 employees, Jigsaw was likely one of the smallest of Alphabet’s “other bets”—the 
category in which the company puts its non-Google subsidiaries in financial statements.  
 
In December 2019, Page and Brin announced they were stepping down from their roles as CEO and president, 
respectively, at Alphabet, though they remain board members and controlling shareholders in the company. At the 
same time, Google CEO Sundar Pichai added the title of Alphabet CEO.   
 
The departure of the visionaries behind Alphabet’s formation immediately raised questions about whether its 
corporate structure continued to make sense. Such a conglomerate is unusual in the tech industry. They created 
Alphabet in part so that they could focus on more avant-garde ideas, such as self-driving cars and smart cities, while 
leaving others to watch over Google, which still represents nearly all of Alphabet’s revenue. The Alphabet model 
was a nod to the corporate structure Warren Buffet created with Berkshire Hathaway, a diversified holding company 
that houses everything from the BNSF Railway to Dairy Queen.    
 
A Google spokesperson didn’t have a comment about what, if anything, the Jigsaw change means for Alphabet.  
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In Alphabet’s earnings report last week, the company said that its other bets brought in $172 million in revenue 
during the holiday quarter—less than 1% of its total in the period—while producing an operating loss of over $2 
billion. During a call to discuss the results, Alphabet CFO Ruth Porat pointed to the outside investment some of its 
businesses—such as the life sciences unit Verily—have accepted as a potential model for how Alphabet’s 
subsidiaries will receive financing in the future.  
 
Cohen has led Jigsaw since its inception, joining it after serving as an advisor to the secretaries of state during the 
George W. Bush and Barack Obama administrations. Cohen conceived of Google Ideas in 2010, alongside then-CEO 
Eric Schmidt, with the aim of tackling geopolitical issues through technical tools.  
 
One of Jigsaw’s more audacious goals early on was to end censorship within a decade, including cyberattacks on the 
websites of political opposition leaders and government filtering of internet content. Last week, Jigsaw announced 
a service called Assembler, meant to help journalists detect doctored images to stop the spread of disinformation. 
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VW and BMW raise industrial 5G stakes – how German car giants are tooling up for Industry 4.0 

By James Blackman  
 
German car giants Volkswagen and BMW have confirmed massive Industry 4.0 investments, and firmed up their 
interests in private industrial 5G as a means to factory automation and slicker production. 
 
Volkswagen has announced “further” investment in digital technologies at its flagship plant in Wolfsburg. The 
company announced a €4 billion injection in digitalization last summer, geared towards “agile” production, with a 
target of “at least” 2,000 new digital jobs through 2023, just as it announced “up to” 4,000 non-production roles 
could go.  
 
The budget for skills and training, to bring its workforce up to speed with new analytics and automation 
technologies, was raised by €60 million to €160 million. It said at the time tasks will be eliminated as a result of 
“digitalization, process optimization, and organizational streamlining”. It wants a five per cent jump in productivity 
in the period at the same time. 
 
Volkswagen said it will invest in the “middle double-digit millions range” in 2020; whether the figure is part of or 
additional to the existing €4 billion five-year digitalization budget is not clear. But it said progress in 2019 has seen it 
introduce automatic ultrasound inspections of welds on car bodies and make forward-steps with human-robot 
collaboration. 
 
The company is expected to be among the first German industrialists to capitalize on new spectrum liberalization in 
its local market. The company issued a tender to telecoms vendors to build private 5G networks last year. The 
company will start construction of its own private industrial 5G mobile networks in 122 factories in Germany this 
year, along with the likes of Siemens and Bosch, notably. 
 
Country-mates Siemens and Bosch have already applied for spectrum licences in the 3.7-3.8 GHz band in Germany. 
Volkswagen is expected to do the same, and is already sitting on a tranche of test spectrum made available last year 
by the German telecoms regulator, for experimenting with cellular-connected manufacturing.  
 
Volkswagen-owned Audi has been testing localised versions of LTE and 5G for vehicle production in lab conditions 
with Swedish vendor Ericsson since August 2018. Audi told Enterprise IoT Insights last year it was considering both 
privately owned and operated LTE and 5G networks for its manufacturing plants, and also hybrid ‘campus’ networks 
with local operators.  
 
Rival firm BMW, which has itself confirmed €400 million to upgrade production at its Dingolfing vehicle plant (see 
below), is also looking at industrial 5G in Germany, and across its global production sites as well. The company’s joint 
venture in China, BMW Brilliance Automotive (BBA), claims to be the first automobile manufacturer to enable full 5G 
wireless coverage at all its plants. 
 
BMW said: “The group is preparing to set up local, private 5G networks at its plants in Germany… The long-term aim 
is to establish 5G networks at all BMW Group plant locations worldwide.” 
 
“5G provides the ideal conditions for numerous digital innovations and has the potential to further increase 
efficiency, quality and flexibility in production,” the group said. 
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BBA’s 5G deployment is with China Unicom and China Mobile, and has grown out of a pilot at three plants in 
Shenyang, in China’s northeast Liaoning Province. Construction of 21 5G masts and 35 5G base stations was 
completed in April 2019, covering also plants in Tiexi and Dadong, plus a powertrain plant.   
 
Johann Wieland, president at BBA, said: “5G… [has] the potential to revolutionise industrial production. BBA is 
taking a leading role in testing the use of 5G and developing new innovations and procedures to improve industrial 
productivity.” 
 
BBA said data rates are running at one gigabit per second, having tweaked the system for three months, raising 
throughput from 600 megabytes per second initially. BBA has cited augmented reality, remote control of 
autonomous transport systems, and various human-machine and robot-to-robot communications as prime use 
cases. 
 
BMW itself has cited “virtual and augmented reality, wide-scale networking of machines, and the use of autonomous 
logistics fleets” as 5G use cases. “The benefits of the new technology are not just in its high data rate and rapid 
response time, but also in the reliability and security of the network,” it said. 
 
Back in Wolfsburg, Volkswagen’s new Industry 4.0 investment is already bearing fruit. Ultrasound inspections of 
door welds are no longer manual processes, it said; they are now automated, with data transferred to “an IT 
system” in real time. Volkswagen said the innovation is “unique in the global automotive industry”. The idea came 
from the production floor, and not the board room, the company noted.  
 
Annual cost savings will be around €3 million euros, once fully implemented. The solution will transfer to other 
production sites “progressively”, it said. Stefan Loth, plant manager at Wolfsburg, said: “This represents a huge step 
for plant efficiency, and it is an excellent idea from the team.” 
 
Robots have been checking and adjusting the alignment of vehicle headlamps at the Wolfsburg site since the start of 
2019. Factory workers only need to turn on the lamps and no longer need to exit the vehicle to align the lamps 
themselves. Volkswagen is pursuing closer human-robot collaboration, it said, for installation of doors and boot lids 
on vehicles. 
 
During 2020, robots will, again, take the lead, with data about such detail as gap dimensions automatically 
transferred and processed by algorithms in the cloud, somewhere (detail of connectivity and edge/cloud setups is 
unavailable). Millions of euros will be saved, said Volkswagen. 
 
“We will continue to consistently follow the path to the digital factory with our entire team in 2020,” said Loth.  
 
Meanwhile, Audi has just announced an in-house maintenance app for 150 staff at its plant in Ingolstadt to carry out 
maintenance work faster and more efficiently. The app gathers sensor readings and analytics insights about 
machinery on production lines across the plant, and pushes notifications to engineers in ‘real time’. 
 
From it, they know which equipment (in which hall) is affected, where (in the warehouse) replacement parts can be 
found, which maintenance staff are required, and whether they are on the case already. Defects and work steps are 
recorded in the app, on site, by staff.  
 
The point is faults are detected quickly, downtime is reduced, and production goes more smoothly. It saves on 
paper, too.  
 
“Maintenance staff need a lot of information that was not previously available to them in full and at a glance. The 
maintenance app changes this. It informs them instantaneously and automatically about defects in a system,” says 
Audi. 
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The app is out of trial, and in usage on the assembly line at Ingolstadt. It will be introduced in the paint shop at Audi’s 
Neckarsulm plant shortly, and rolled out to other sites from there. 
 
Separately, the Volkswagen group has a €25 million annual ‘carbon fund’ for innovation projects that directly and 
indirectly cut the group’s carbon footprint. The fund, launched a year ago, has so far bankrolled the introduction of 
smart LED lighting in nine production sites and so-called “separation circuit refrigeration systems” at its Kassel plant 
to cool the machines and spindles. 
 
The first is projected to save 116,000 metric tons of CO2 annually; the second will save 1,350 metric tons annually, 
reckons Volkswagen. Other initiatives, deployed variously, include new energy efficient pumps, “industrial washing 
machines”, temperature regulation technology, and a “load-dependent volume flow control system” at its 
Hannover paint-shop. 
 
Over 100 new projects are scheduled for funding from the 2020 budget. 
 
Ninety per cent of external power to Volkswagen’s plants will be from green energy sources in 2020, from around 70 
per cent today, the company said. It is focused on natural gas for its own power generation; its Wolfsburg power 
plants will switch from coal to gas (combined cycle gas turbines) by 2022, it said. 
 
Volkswagen and Microsoft have announced a deal to collaborate on projects around sustainability, and digital 
education and training. Microsoft will offer digital training for Volkswagen staff at Volkswagen’s Faculty 73, the car 
maker’s developer facility. School opens in the spring. Training at the Wolfsburg plant, in topics such as coding and 
artificial intelligence, is also on the cards.  Ralf Pfitzner, head of sustainability at Volkswagen, said: “Climate 
protection and digital transformation are the key issues for the future of business and society. The challenges are 
immense – so it is important the transformation takes place on a broad social basis and that we take people with us. 
For this we need cooperation. ” 
 
Sabine Bendiek, managing director of Microsoft Germany, said: “The time of solo efforts is over. The new decade 
requires common answers to major challenges. That is why we are bundling our commitment with Volkswagen and 
want to promote the use of digital technologies and artificial intelligence for the benefit of the environment, society 
and the economy.” 
 
Volkswagen said it will invest €19 billion in “future technologies” for future vehicles through 2024, with €11 billion 
going on electric mobility in its various forms.  
 
BMW’s €400 million upgrade of its production facility at Dingolfing in Germany, the company’s largest production 
site in Europe – and, in reality, a network of plants in with a total area of around 280 hectares – is geared for 
production of its forthcoming BMW iNEXT electric crossover vehicle, which puts 5G in the driving seat, scheduled for 
launch in 2021. Milan Nedeljkovic, member of the board at BMW, commented: “Thanks to our flexible production 
structures, our plants are ideally equipped to meet the most diverse market needs.” The site is also being readied for 
production of “highly-automated” vehicles.  
 
Nedeljkovic said: “As the technology in our cars grows more and more complex, system integration capabilities will 
become a decisive competitive advantage. With the BMW iNEXT, our Dingolfing location is demonstrating that we 
are capable of implementing growing product demands in efficient large-scale industrial production.” 
 
New Dingolfing Plant Director Christoph Schröder: “The BMW iNEXT is… a pioneer for many key automotive 
innovations, especially autonomous driving. It is also paving the way for further rollout of these technologies over 
the coming years. The current structural measures for the iNEXT will also benefit other models built in Dingolfing in 
the future.” 
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European VC's stellar decade drives unicorn stampede 

By Leah Hodgson  
 
The past decade has seen Europe's venture capital ecosystem go from a nascent market to a full-fledged industry. By 
the end of 2019, there were 40 European startups with a valuation of more than $1 billion, according to PitchBook 
data. 14 of those startups became unicorns last year. 
 
A surge in venture capital activity has led to the birth of these billion-dollar companies. Last year saw VCs back 
European startups with a record €32.4 billion (around $35.5 billion), according to PitchBook's 2019 Annual European 
Venture Report. Not only did this surpass 2018's peak of €24.3 billion, but it also represented an increase of 620% 
from 2009's total. 
 
German fintech provider N26 was the first company to cross into unicorn territory in 2019, with a $300 million round 
in January. A July extension of that round brought N26 to a $3.5 billion valuation. 
 
While Germany comprises a large chunk of Europe's unicorn stable—insurtech startup Wefox and low-cost coach 
operator FlixMobility also breached the 10-figure valuation last year—the majority of the continent's unicorns are 
based in the UK. Medtech businesses CMR Surgical and Babylon Health and fintech startup Rapyd were among the 
six new British unicorns. 
 
The unicorn stampede is being driven by a surge in mega-deals, which in turn has been driven by a glut of capital. 
European startups brought in a total of €8.58 billion across 40 deals of €100 million or more in 2019—nearly tripling 
2018's €3.16 billion of mega-deals, according to PitchBook data. The number of VC-backed transactions, however, has 
been on the decline—sliding from 5,929 deals in 2018 to 5,017 last year—showing that the ever-increasing pool of 
money is being distributed across less transactions. 
 
VC investors, in contrast, aren't reaping the same benefits as startups from this newfound exuberance. Exit levels 
for VC-backed companies hit their lowest point since 2013, exiting €14.7 billion via 472 deals, according to PitchBook 
data. The previous year saw a whopping €52.9 billion in exit value, but with big exits like Swedish audio-streaming 
giant Spotify's direct listing and Dutch payments provider Adyen's IPO accounting for a large chunk of that total. 
IPOs, in particular, took a hit in 2019: Swiss biotech startup 
ADC Therapeutics canceled its listing in October amid the 
WeWork fiasco and the poor performances of Uber, Peloton 
and others. 
 
A low interest rate environment and an abundance of dry 
powder—some $25 billion—has resulted in startups being 
priced for perfection. With more capital chasing fewer 
deals, startups that otherwise may not have been funded, at 
least at their current valuation, are receiving investments. 
And with European VC dealmaking showing no signs of 
slowing, the region's unicorn stable is only set to grow. 
 
Below is a map illustrating European countries' most 
valuable unicorns, as well as the most valuable VC-backed 
startup in those which do not yet possess a billion-dollar 
company. Hover over any of the countries on the map to 
see the current valuation and headquarters: 
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Air-mobility solutions: What they’ll need to take off 

Innovators are designing air taxis and delivery drones. But these won’t take flight unless stakeholders accelerate 
investment in air-mobility infrastructure. 
 
By Tyler Duvall, Alastair Green, Meredith Langstaff and Kayla Miele 
 
Traffic congestion forces US drivers to waste more than three billion gallons of fuel and keeps them trapped in their 
cars for almost seven billion extra hours each year.1 Much of that time might involve dreaming of a trip to work that 
does not involve staring at taillights on the expressway. Could we reduce long drives by transporting people with 
large drones tailored for passenger transport? Airmobility solutions could also improve the transportation of goods. 
Can we deliver prescription drugs within 20 minutes to elderly people who lack transportation or provide medevac 
services to remote locations? And what about sending groceries or food to areas with few stores?  
 
Start-ups, high-tech giants, and others have already begun investing in the innovative technologies needed to make 
such delivery and transport drones a reality. But the wider use of air-mobility solutions also requires other enablers. 
Potential drone operators need to develop strong business cases that attract investors. Regulators will play a critical 
role in setting comprehensive guidelines for everything from vehicle requirements to airspace management. 
Industry stakeholders must educate the public to address core concerns about air mobility, including safety. Another 
important enabler—one that is often overlooked—involves infrastructure, a broad category that includes places 
where drones take off and land.  
 
It’s easy to understand why infrastructure has received minimal attention. Air-mobility solutions themselves are so 
technically complex, and their potential use cases so fascinating, that they tend to command the most attention. But 
now, many companies and private investors have begun exploring the infrastructure assets required to make air 
mobility a reality. Companies that have engaged stakeholders in a dialogue about infrastructure include Amazon, 
which recently patented a flightmanagement system, and Uber Technologies, which has tried to determine the 
costs and requirements for various infrastructure assets—including the vertiports that will serve electric vertical 
takeoff and landing (eVTOL) aircraft. On the government side, it seems that interest in infrastructure is also 
growing, with some public agencies investing in the development of air-mobility infrastructure for drone use cases. 
They’re also investigating how these systems can be integrated with the existing airtraffic-management system. 
 
When companies and other stakeholders invest in infrastructure assets, they often face questions about their 
necessity, since air-mobility solutions still have many other hurdles to overcome. Wide availability of delivery drones 
is not expected for three to ten years, and it may be even longer before passengertransport drones are deployed at 
scale. But the timelines for designing, constructing, and obtaining space for infrastructure, including vertiports, are 
also long, such that companies should begin planning now. If they hold back until air-mobility solutions are ready to 
hit the skies, their drones will be the aerial equivalent of a bridge to nowhere: expensive technologic marvels that 
serve no purpose.  
 
To help investors, private companies, and the public sector avoid this outcome and quickly capture potential 
benefits once the technologies are ready, we identified infrastructure requirements in the critical US market. These 
include traffic-management infrastructure, physical infrastructure for receiving packages or landing vehicles, and 
supporting technology infrastructure, such as automatic doors for admitting drones into warehouses. 
 
The role of unmanned traffic management 
The most mature unmanned-aerial-systems (UAS) applications—and the only ones where drones are widely used in 
either the corporate or the consumer sector—involve short-range surveillance and associated photographs or  
videos. During these flights, drone operators can identify obstacles and redirect the flight path as needed, since the 
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vehicles always remain within their visual line of sight. All drones that travel further distances require unmanned 
traffic management (UTM), a system of radar, beacons, flight-management services, communication systems, and 
servers that coordinate, organize, and manage all UAS traffic in the airspace. Within the private sector, companies 
had attracted more than $350 million in funding to create UTM and associated navigation systems by 2017, but these 
are still in the pilot phase. 
 
For UAS that do not fly more than 400 feet above ground level, UTM serves a purpose similar to the air-traffic-
management system for traditional aviation. It directs flight paths and prevents collisions between UAS and 
obstacles, such as buildings, other drones, and aircraft (exhibit). Other important capabilities involve providing 
information in real time (or close to it) to help airmobility solutions avoid severe weather, congestion, and 
prohibited airspace.  
 
UTM requirements will vary by altitude and location. Consider air-mobility solutions that typically fly at relatively low 
altitudes.2 In rural areas, UTM can be relatively simple because air-mobility solutions will encounter few stationary 
obstacles or air traffic.  However, in urban areas, UTM systems must be programmed to conduct more frequent 
checks for obstacles and handle more complicated flight paths. 
 
UTM-development and airspacemanagement challenges 
For UTM to function, air-mobility solutions must be equipped with critical technologies, such as detect-and-avoid 
systems and navigational tools for environments where GPS does not function—all of which will require significant 
investment and testing. Regulatory compliance will also present hurdles because, understandably, the industry must 
be prepared to address safety concerns for both passengers and people under the path of drone flights. 
 
Some air-mobility solutions, including freightdelivery drones and passenger-transport eVTOLs, must fly in the 
airspace commonly used by manned commercial flights and general aviation aircraft. That means stakeholders 
cannot create UTM in isolation; instead, they must develop an integrated airspace-management system—one that 
can help air-mobility solutions avoid obstacles in any airspace and that can comply with multiple systems that govern 
flight rules. Such connections may be technically challenging, since today’s airspace relies on robust traffic-
management systems, as well as highly trained pilots and air-traffic controllers who navigate within different levels 
of the national airspace and eliminate any conflicts within these zones. By contrast, most future UTM solutions will 
automate many tasks, with human intervention limited to emergencies. 
 
To date, UTM development has been a joint publicand private-sector endeavor. For instance, the Federal Aviation 
Administration (FAA) formed a partnership with UAS stakeholders to create the Low Altitude Authorization and 
Notification Capability program, which provides UAS with access to controlled airspace near airports by processing 
airspace authorizations at low altitudes in near real time. In the future, however, some private companies may try to 
gain an edge by creating UTM 
solutions for specific geographic 
areas. If that materializes, air-
mobility solutions, including 
small UAS and eVTOLs, would 
have to interact with a variety of 
competing UTM solutions as 
they travel to different areas, 
rather than a single system. 
Stakeholders would have to 
ensure that all UTM systems 
were  interoperable and could 
communicate with each other, 
as well as with the air-
trafficmanagement system. 
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Physical assets and supporting technologies for air-mobility infrastructure 
Beyond UTM, air-mobility solutions require three core physical infrastructure assets: 

• vertiports and vertistops—sophisticated helipads that facilitate UAS landings and takeoffs; with passenger 
transport, these will also serve as sites for embarking and disembarking3  

• receiving vessels, such as lockers or other storage facilities, for package deliveries 

• charging stations, which could be in vertiports, vertistops, or low-cost docks  

With all infrastructure assets, companies can pursue multiple design options. For instance, they could build 
vertiports with capacity for three to six eVTOLs or opt for additional space. In areas with limited demand, a vertistop 
accommodating one or two vehicles might suffice. There will be some common elements in each asset class,  
however. With vertiports, essential features will include charging stations and security-screening areas. Some may 
also include storage space for additional batteries to assist eVTOLs that have lost charge and can’t afford downtime. 
Developers must also ensure that their vertiport designs comply with regulatory requirements and state or local 
zoning guidelines. 
 
The makeup, density, and distribution of airmobility infrastructure assets will vary by location. As with UTM, urban 
areas with tall buildings and dense populations will have the most complex and expensive infrastructure needs. 
Consider drone deliveries. In rural or suburban areas, UAS could likely drop off packages on doorsteps, in backyards, 
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or on driveways. In urban areas, by contrast, companies will need to place receiving vessels on rooftops or other 
locations for deliveries to apartment buildings that lack a clear drop-off point. 
 
These areas would also require robots or delivery people to transport packages the short distance to their 
destination. 
 
When budgeting for their infrastructure needs, companies should remember that the big-ticket items won’t be their 
only expense. They’ll also need to invest in supporting technologies, such as automated systems for loading 
packages onto delivery drones at distribution hubs. Finally, they will need funding for relevant 
infrastructureoperating technologies, such as automated systems for swapping eVTOL batteries for greater  
efficiency. 
 
Next steps for air-mobility stakeholders 
With air taxis and delivery drones still in early development, many air-mobility stakeholders have not begun to think 
about the associated infrastructure needs. But they must soon shift some attention to the creation of vertiports and 
other assets to prepare for the future. Here are some of the critical considerations for owners, investors, and 
public officials.  
 
Owners 
For physical asset owners, one major question looms: Should they build new infrastructure or try to retrofit existing 
structures to accommodate their air-mobility needs? Stakeholders must also decide how they’ll profit from their 
infrastructure investments. Some, for instance, might decide to charge other companies a fee to use their vertiports, 
while others might see value in restricting access because that could limit competition among airmobility solution 
operators.  
 
With airspace management, stakeholders must think about regulatory requirements. Consider iterative route 
planning. Should UTM systems be able to alter routes based on new information, or must air-mobility solutions 
always stick with the path specified at the outset? On the technical side, the issue of integrating UTM with current 
airspacemanagement systems also deserves attention now. 
 
Investors 
Air-mobility infrastructure will open opportunities for investors who are willing to explore a new asset class, 
provided that they’re willing to enter uncharted waters. The sums in play will be high, once the costs of all essential 
assets are considered. For instance, vertiport costs could range from $2 million to $200 million based on various 
features, including size, the number of vehicles accommodated, location, and building structure (for instance, 
whether it is located on a rooftop or a stand-alone building). In most metropolitan areas, the number of required 
vertiports could be on the same order as the number of subway stops, so there could easily be 100 or more 
of varying size. And that means the investment requirements for each city could be significant. As private-equity-
style funds and institutional investors seek to invest ever-larger amounts in the infrastructure sector, the air-mobility 
segment could present interesting opportunities. 
 
Public officials 
Government officials might get the best picture of infrastructure requirements by collaborating with private 
companies interested in air-mobility solutions, developers creating UTM systems and other infrastructure, and 
community-interest groups (mostly consisting of concerned citizens in specific locations). Consider how the US 
federal government could work with private players on UTM, for example. Because many companies are now 
developing different technologies and approaches, the government could collaborate with them to 
define the design and create technical standards that allow safe, reliable performance while ensuring 
interoperability of UTM systems. Some initiatives are already under way to explore these topics. 
 
If government agencies were to invest in air-mobility infrastructure, they would likely be very selective. 
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For instance, agencies might prioritize funding for vertiports in a transport system that serves many residents in a 
highly populated metropolitan area. Their involvement might also give them a say in important decisions, such as the 
locations of transport lines. But government agencies might restrict or deny public funding for vertiports that 
serve only a few businesses.  
 
Even if they don’t provide funding, government agencies might still assist with air-mobility infrastructure planning 
and investment. The requirements for vertiports, UTM, and other systems will vary based on population density, 
open space, transportation patterns, and many other factors. State, local, and federal authorities could work with 
communities as they initiate infrastructure planning and investment. These authorities could also quantify the 
potential impact of air mobility on their regions to understand how it integrates with their broader mobility 
strategies and objectives, such as cutting commute times for citizens and reducing air pollution. They could then 
determine the infrastructure required to prioritize investments and support the desired outcomes. 
 

 
Air-mobility solutions could transform commutes, package delivery, and other mundane tasks in ways that would have 
seemed impossible only a few years ago, producing repercussions that go far beyond transport. eVTOLs could help 
reduce pollution and alleviate the housing crunch in urban areas by making distant suburbs a viable option for city 
workers. Rapid drone delivery could accelerate the already steep uptick in e-commerce and increase the bottom line at 
many companies. And the overall economic benefits of air mobility could be immense as new applications increase 
efficiency and productivity. First, however, companies, governments, and other stakeholders must take thoughtful 
steps toward creating an environment that enables these societal benefits. Much is uncertain, as with any new industry, 
but the potential for gains is also great. 
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Dual-Track Processes: How to Turbocharge Your Exit 

Sourced by Cooley  
 
Exiting an investment is an inherently uncertain process. Even for a thriving business with a viable equity story, 
committed stakeholders and the right advisers, the final deal terms and valuation are typically guided by factors 
beyond a company’s control. These include prevailing market sentiment, current appetite for acquisitions in a 
particular sector and the political and economic environment, all of which can change well within a given transaction 
timetable. In the face of a global economic slowdown, ongoing trade wars, Brexit, heightened market volatility and 
other sources of uncertainty, it is becoming increasingly important to consider how deals can be run to maximize 
transaction certainty and achieve optimal valuation. 
 
Pursuing a “dual-track” process involves preparing for an initial public offering at the same time as running a private 
M&A process, often through an auction. Relative to choosing a single exit strategy, a dual-track process tends to be 
more complicated and resource-intensive, while also posing some specific risks. However, if the right dynamic is 
created, a dual-track process can provide visibility of relative valuation and the benefit of optionality, maximizing the 
chance of securing the most favorable terms. Whether there’s a looming threat of a government shutdown or a 
sudden stock market sell-off, or the auction bids come in below expectations, the alternative track may present a 
superior exit option. A dual-track process reduces the possibility that the vagaries of the stock market and industry-
specific dynamics will have a detrimental effect on the overall exit by opening the investment opportunity to public 
markets as well as financial and strategic investors, with each influenced by the others. 
 
To determine whether a dual-track process is right for your company, consider these six key questions: 
 
1. Do you have buy-in for the transaction from all relevant stakeholders? 
Identifying which stakeholders hold the key to the success of either track is crucial. As well as controlling 
shareholders, who may need to approve either transaction, the degree of alignment between common and 
preferred shareholders, the board and senior executives is an important consideration. The nature of an exit will 
affect the value of any equity held by shareholders, including employee option holders, and so the short- and long-
term effects of attracting, incentivizing and retaining the right team should be considered. It is also important to 
consider the implications of any change of control provisions in material contracts in the M&A scenario, which may 
require consent from strategic or financial counterparties. Capital intensive businesses will also need to consider the 
prospective implications of any M&A transaction under their financing facilities, including potential changes to their 
credit ratings, so it will be necessary to socialize the transaction with lenders ahead of time. 
 
2. Is the objective to achieve a partial or complete exit? 
A private sale can be structured to achieve a complete exit for existing equity holders, with possible deferred 
consideration, earn-outs and escrows. Meanwhile, an IPO, which is typically structured as a primary equity issuance, 
will generally permit such investors to sell down over time in the public markets, subject to contractual lock-ups with 
underwriters (typically for 180 days), insider trading restrictions (which can be mitigated through the use of 10b5-1 
plans in the United States) and statutory resale restrictions (which, in the United States, can be particularly limiting 
for affiliated shareholders with large positions). 
 
Even where pre-IPO holders are able to participate in a hybrid primary-secondary IPO, the transaction will not serve 
as a complete exit for pre-IPO holders since new investors will ensure that they retain significant skin in the game. 
Stock market forces also make the timing of an eventual outright exit and the final blended valuation of equity sales 
over time uncertain. However, delayed exit through the public markets may also increase the overall value to pre-
IPO holders by allowing them to take advantage of any public market premium. 
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For either track, a partial exit gives rise to the question of control. If the pre-IPO holders want to maintain a certain 
level of influence over a business following the transaction, doing so may be easier in a private sale, through a 
shareholders’ agreement. In an IPO, selling shareholders may choose to adopt a multiclass or an enhanced voting 
rights equity structure, potentially fettered through “sunset” provisions. However, multiclass and enhanced voting 
rights structures are only eligible for listing on certain markets, might not receive indexation (losing out on passive 
investor flows) and have come under scrutiny by investors in the United States due to perceived corporate 
governance failures at leading technology companies. In each case, the potential benefits of enhanced control rights 
will need to be weighed against the possible negative impact on valuation. 
 
Where a partial sale process is primarily driven by the need to obtain further investment rather than to achieve an 
exit, a dual-track process can also be suitable, but a further set of considerations come into play. These include how 
debt and equity can be used by the business to optimize its cost of capital. 
 
3. Is the IPO track suitable for (and available to) the business? 
The requirements of regulators and stock markets vary from venue to venue, but it is necessary to understand 
whether the business, its track record and financial reporting (audited to the appropriate accounting standard), will 
meet those requirements. The intended post-transaction ownership will also affect how the offering is structured 
and its viability. 
 
The usual pros and cons of being a publicly traded company will also need to be considered. Some of the benefits, of 
course, include the ability to use listed paper as acquisition currency and to offer liquid stock options to employees, 
heightened corporate visibility and public company premium valuation. These should be balanced with the need to 
address any outstanding tax, legal or accounting issues that should be remedied before an IPO. It will be more 
difficult to deal with potential issues in the public eye, due to extensive disclosure requirements and increased 
exposure to litigation for any material misstatements or omissions in public filings. Having the necessary 
infrastructure is also key. This includes the additional resources and know-how that will be necessary to maintain the 
extra administration and reporting requirements of a publicly traded company, particularly in the finance function. 
 
4. What’s the time frame? 
As for any transaction, timing is one of the key considerations and will determine whether a dual-track process is 
suitable. Undertaking an IPO typically takes three to six months and a large part of the timetable is influenced by 
third parties who help prepare and review the offer document. In addition, market timing is critical for an IPO 
process, and even a promising offering can be stymied by investor reticence in a market downturn. An M&A process 
can be much shorter, but can be equally sensitive to external processes, such as competition or regulatory 
clearances. 
 
It is therefore necessary to understand the expected timetable for both tracks, including the maximum time frames 
for satisfying any conditions to launching/closing. This timetable needs to be assessed in light of the business’ cash 
position, debt obligations and upcoming milestones, as well as the potential “staleness” of financial information. 
Flexibility to restructure transaction timetables is critical in managing a dual-track process. However, it can be 
difficult in practice due to the rigors of operating a business while simultaneously coordinating multiple prospective 
strategic transactions and financial statement staleness considerations in the IPO process. 
 
The business’ roadmap (particularly for life sciences companies expecting clinical or regulatory results), cyclicality or 
seasonality all have the potential to affect the timetables and, like political and market events, can be hard to plan 
for, whether they are expected or not. 
 
5. Which transaction is most likely to generate the best valuation? 
The valuation of a business by public markets vs. a financial or strategic buyer can vary significantly. IPOs are 
affected by stock market sentiment, volatility and comparisons (whether valid or not) with the recent trading 
performance of peers. When equity markets are strong, the IPO track can act as a “stalking horse” in eliciting M&A 
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buyers. Valuation in an M&A process, on the other hand, is often driven by considerations such as realizing 
synergies, pursuing short- versus long-term business plans, obtaining critical assets (often intellectual property), 
industry consolidation trends and recent comparable transactions. 
 
With a private sale, it will never be possible to know with certainty how the stock market would have valued a 
business for comparison. But a private sale provides the certainty of proceeds that an IPO can rarely provide to 
selling shareholders, particularly given customary 90/180/360-day lock-ups. However, pre-IPO companies can and 
should take the opportunity to assess market receptivity by taking advantage of confidential meetings with 
investors – dubbed “testing-the-waters” meetings in the United States or “early look” or “pilot fishing” meetings in 
Europe – subject to restrictions on the nature of the investors and the content of the meetings. 
 
6. Can the business and the deal team cope with the extra demands? 
On their own, each of the IPO and M&A processes place significant demands on a business and its management. 
Having to deal with two processes at once will inevitably put even greater strain on time and resources, so it’s 
necessary to assess the capacity, expertise and experience of the team that will be responsible for the processes, 
and whether it will be necessary to add supplemental staff or rely more heavily on outside advisers. 
 
A dual-track process can be managed to limit interference with the day-to-day operations of the business. 
Coordinating/aligning work streams, such as due diligence and the preparation of the business plan that are critical 
to both processes, is essential and will reduce the costs and disruption of running a dual-track process. For example, 
preparing an offering document can be aligned with preparing an information memorandum, and aspects of the 
verification of that offering document can be completed using sources in the virtual data room created for an 
acquisition process. Select members of management can be appointed to oversee and coordinate both processes. 
When it comes to outside advisers, most sophisticated advisers can field teams that can advise on both processes, 
often with some cost savings, while remaining equally incentivized to succeed under either track. 
 
Finally, not all dual-track processes are created equal – there is no “one size fits all.” Maintaining confidentiality (of 
competing valuations, timing, drivers, etc.) is key to the success of a dual-track process, so it’s important to limit the 
size of the deal teams inside and outside of the company, and of course to obtain non-disclosure agreements from 
prospective M&A counterparties. Opting for an IPO would not require an issuer to disclose the fact of the parallel 
(abandoned) M&A process, but leaks or intentional disclosure during the process may have adverse consequences 
for both tracks. Conversely, knowledge that a company may be pursuing an IPO exit could drive the M&A valuation 
higher, particularly with strategic buyers. The optionality afforded by a dual-track process should be maintained for 
as long as possible to keep maximum pressure on timing, valuation and general competitive tension. Ultimately, the 
goal is to play each track off against the other to secure the best overall deal for stakeholders. 
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Taking a page from SimCity, UrbanFootprint pitches new tools for urban development 

By Jonathan Shieber 
 
For decades, the best urban planning simulation wasn’t a simulation for urban planners at all, but the wildly popular 
city building game, SimCity, says Peter Calthorpe, an expert in the field and the co-founder of UrbanFootprint. 
 
Calthorpe began his career as an urban planner and designer in the late seventies, and in the mid-eighties he wrote 
the book on sustainable communities alongside the famous architect and designer, Sim Van der Ryn. 
 
Working on design and development projects across Portland, Salt Lake City, Los Angeles, and (my home state) 
Southern Louisiana, Calthorpe approached urban design through the lens of climate resilience and sustainability — 
all the while developing the suite of tools that would become UrbanFootprint . 
 
“Through our practice we started looking at a tool that gathered all the data together [and] organized it in a way 
that allowed for intelligent queries… [It] allowed people to ask questions and plan scenarios,” Calthorpe said in an 
interview. 
 
That tool became the basis for UrbanFootprint, which is a way to visualize certain developments and use the 
software to model out the results of what would happen if certain design decisions were made, according to 
Calthorpe. 
 
“Because cities are so complex and so interconnected in all of their dimensions, looking at multiple outcomes 
simultaneously is the healthiest and the best way to think about possible outcomes,” he says. 
 
Ultimately, it’s not that much different than SimCity. 
 
Partnering with Calthorpe on the project is Joe DiStefano, who serves as the company’s chief executive and was a 
longtime colleague from Calthorpe’s work at his eponymous urban planning firm (which was sold last May to the 
infrastructure development giant HDR). 
 
UrbanFootprint actually spun out of Calthorpe as a separate company roughly three years ago and is now looking to 
expand thanks to an $11.5 million investment from venture capital firms, including previous investor Social Capital 
and new investors Valo Ventures and Radicle Impact. 
 
“Businesses across every major industry are realizing that to succeed in cities, you need to understand them,” said 
DiStefano, in a statement. “By creating easy access to essential planning data and analyses, UrbanFootprint offers a 
new solution for anyone focused on cities or urban markets to build more efficiently and sustainably.” 
 
The company’s software cleans and curates data sets, including open data from municipal agencies and 
commercially collected data sets, to create a super-schema of land use across the entire United States, DiStefano 
says. The software then serves up existing conditions based on queries for any parcel of land anywhere the 
UrbanFootprint software has data. 
 
Cities now house roughly half of the global population, and that number is expected to reach 70% of the world’s 
men, women and children over the next several decades. “Just about every major issue we confront… All these 
things intersect in the way we shape cities and yet there’s no tool that allows people to think coherently about it,” 
says Calthorpe. “We’re a platform that allows people to understand the city itself.” 
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Above: UrbanFootprint’s data and toolset shows urban infrastructure and its potential risk profile from climate-related and other 
hazards 

 
That understanding is valuable not just for urban planners and architects, but for corporations ranging from 
manufacturers to healthcare providers. 
 
The American Lung Association is using UrbanFootprint’s tools to understand how urban density and air quality can 
impact respiratory disease and health broadly, said Calthorpe. 
 
That’s just one example. The global strategy and design consultancy Gehl is using UrbanFootprint’s software to 
analyze the optimal locations for micromobility companies to place bikes and scooters in neighborhoods and how 
those decisions effect job accessibility and neighborhood amenities. 
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Meanwhile, the much-maligned Northern California utility Pacific Gas and Electric is using UrbanFootprint to see how 
heat waves affect their infrastructure and distribution network, according to a statement from the company. 
 
“PG&E’s Climate Resilience team is working to ensure that PG&E is building a resilient system that will be able to 
continue to provide safe, affordable, and reliable energy to its customers amidst the growing risks of climate 
change,” said Heather Rock, Climate Resilience Chief at PG&E. “To that end, we are using forward-looking climate 
data to better inform how we plan and protect our infrastructure, employees, customers, and communities in which 
we serve. UrbanFootprint is an important partner to us as we seek data and tools that allow us to assess and 
mitigate these risks in a thoughtful way.” 
 
Investors like Jay Zaveri, a longtime partner at Social Capital see UrbanFootprint as part of a growing number of 
technology companies working on developing tools for the urban environment. 
 
“Cities are superstructures for culture, lifestyles, aspirations, and well-being – the real ‘social networks’ in our lives,” 
said Zaveri, in a statement. “Since 2018, UrbanFootprint has helped private and civic planners, mobility and energy 
companies execute nearly 4,000 projects in over 700 cities in the U.S., providing answers for complex scenarios in a 
matter of hours. This is a phenomenal effort as we move to seven billion urban citizens by 2050, with the urgent 
need of this decade being resilience and preparedness for urban systems.” 
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Five Takeaways From the FTC’s New Antitrust Probe 

By Nick Wingfield, Christopher Stern and Ashley Gold 
 
Much of the antitrust scrutiny on big tech companies has focused on whether their biggest acquisitions violated 
competition laws. Now the Federal Trade Commission, in a sweeping review of five iconic players in the industry, is 
looking at whether their smaller deals might have hurt competition, too.  
 
On Tuesday, the FTC said it has ordered the five companies—including Apple, Facebook, Amazon, Microsoft and 
Alphabet, the parent company of Google—to provide details and documents about the acquisitions they completed 
between the beginning of 2010 and the end of 2019. The agency is looking strictly at deals that the companies didn’t 
previously report to antitrust regulators under the Hart-Scott-Rodino Antitrust Improvements Act of 1976, a federal 
law that requires companies to file details about proposed mergers that meet certain requirements.  
 
Here are five takeaways from the FTC’s announcement: 
 
Small Deals in Spotlight 
The FTC seems keen to determine whether the big tech companies are, in effect, concealing anticompetitive 
behavior from regulators by cutting deals that don’t typically get reviewed. 
 
All the major tech companies spend hundreds of millions of dollars a year on acquisitions that they don’t disclose in 
detail, because they are individually too small to be significant to their business. Alphabet, for instance, said in 
regulatory filings it spent $1 billion last year on various acquisitions aimed at enhancing “the breadth and depth of 
our offerings” and expanding “our expertise in engineering and other functional areas.” Those were in addition to a 
bigger, $2.4 billion purchase of a U.K. business analytics company, Looker, that it announced last June. Apple, 
meanwhile, disclosed spending $1.1 billion in cash over the past three fiscal years on acquisitions, while Facebook 
said it spent $767 million in cash on acquisitions.  
 
Not all of these acquisitions need to be reviewed by the government. The FTC’s requirements for reviewing an 
acquisition can be complicated, but in the simplest scenarios, those valued at less than $50 million don’t need to be 
reported to regulators. The biggest acquisitions, such as Amazon’s acquisition of Whole Foods Markets and 
Facebook’s purchases of Instagram and WhatsApp, were all reviewed and approved previously by regulators.  
 
Shuttered Acquisitions to Be Scrutinized 
One scenario that is likely of most concern to the agency is when big companies shut down smaller ones that they 
have purchased simply to snuff out a potential competitor. That’s in contrast to startups acquired simply for their 
talent—what are called “acqui-hires”—or those that flourish into much bigger phenomena (think YouTube, 
Instagram and WhatsApp).  
 
Facebook, for example, has shuttered a number of apps that it acquired, though no company in its right mind would 
ever admit to doing so to kill competition. In one of those cases, Facebook acquired a  polling app called TBH in 2017 
and shut it down several months later. Shortly after the acquisition was announced, the technology blogger Ben 
Thompson argued that antitrust regulators should step up to examine its competitive effects and perhaps even 
block the deal.     
 
The FTC on Tuesday said it is seeking “to learn more about how small firms perform after they are acquired by large 
technology firms.”  
 
New Review Is Narrow but Powerful 
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The new review is happening in addition to separate investigations that the FTC and Justice Department are 
conducting into the competitive behavior of big tech companies. Last year, the two agencies divvied up 
responsibility for looking into the companies, with the FTC taking Facebook and Amazon and the Justice 
Department focusing on Apple and Google. Unlike those broad investigations, which are believed to be focusing on 
major acquisitions such as Facebook’s takeover of Instagram, the new review is expected to look at hundreds of 
smaller deals that hadn’t previously been examined. 
 
Microsoft Now Under Review 
Microsoft’s appearance on the FTC’s list of targets on Tuesday caught many people in the tech industry off guard. In 
all of the previously announced antitrust examinations of big tech companies, it was the one company conspicuously 
absent. Microsoft went through the antitrust meat grinder in the 1990s and early 2000s, and spent more than a 
decade afterwards flailing as giant new businesses like internet advertising and mobile took off. Only in the past few 
years has it undergone a revival, but it has seemingly done so without the scorched earth tactics that got it in 
trouble before.  
 
As a platform company—through its control of the Windows operating system—it is far less powerful than it once 
was. And in cloud computing, a market that has been key to its comeback, Microsoft has less than a 15% share of the 
business, behind Amazon, which has more than double that. But Microsoft has done a couple of big acquisitions—
paying $27 billion for LinkedIn in 2016 and $7.5 billion for GitHub in 2018. And it has also been a prolific acquirer of 
smaller companies, including providers of developer tools, gaming companies and mobile apps.  
 
Data Value of Deals Will Be Examined 
One area the FTC said it would look at is whether big tech companies gain an unfair advantage from acquisitions that 
enable them to amass large amounts of data. This could be especially relevant in cases involving nascent companies 
that nevertheless own or could generate large streams of consumers’ personal information. 
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Oracle debuts cloud-based AI workbench with AutoML, model explanation features 

By Maria Deutscher  
 

Oracle Corp. today (Feb 12, 2020) launched 
a new cloud-based data science platform 
that it says provides a toolkit for analytics 
and artificial intelligence projects in the 
enterprise. 
 
The Cloud Data Science Platform, 
announced today at a London event by 
Oracle Chief Executive Officer Safra Catz 
(pictured), comprises seven distinct 

services and feature sets. At the center of the suite is Cloud Infrastructure Data Science. It’s a virtual workbench in 
which engineers can build machine learning models with assistance from an AI that automate parts of the workflow. 
 
An automated work environment 
The first task the product automates is choosing the right machine learning model for a project. Cloud Infrastructure 
Data Science can take multiple algorithms, as well as multiple configurations of each of those algorithms, and run 
tests to find the most suitable candidate. It also automates feature engineering, the process of determining which 
data points an AI should consider most seriously when making decisions. 
 
An accompanying model assessment tool enables engineers to check that their neural network lives up to 
expectations. According to Oracle, it generates visualizations that show how well a model  is processing the data 
being thrown at it. Engineers can also follow how performance changes in production to identify potentially 
unwanted fluctuations. 
 
Automating the AI development workflow is one of two main priorities Oracle has set for the solution. The other is 
“adding strong team support for collaboration to help ensure that data science projects deliver real value to 
businesses,” according to Greg Pavlik, the head of product development for the company’s Data and AI Services 
group. 
 
Oracle has to this end equipped the solution with a host of collaboration features. There’s a dashboard that explains 
how much weight a model attributes to each data point it evaluates in a decision, which helps engineers provide 
transparency into their software for stakeholders. Also included: a catalog through which team members can 
exchange models, shared project folders and security controls for managing who is allowed to access what. 
 
More AI features 
The Cloud Data Science Platform of which the Cloud Data Science Platform is part is launching with several other 
components. Among them is a set of AI features for Oracle’s flagship product, the Autonomous Database.  
 
A capability called OML4Py will let enterprises run machine learning models directly on the system so data can be 
processed locally instead having to be moved to a separate, dedicated AI environment. This should save bandwidth 
while freeing up some time for administrators. A second feature called OML4Py AutoML automatically recommends 
the best AI model for the specific information a company is processing. 
 
AI is playing an increasingly strategic role in Oracle’s product roadmap. The company has equipped the Autonomous  
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Database with AI features for automating day-to-day administration, a move credited with helping to buoy customer 
interest in the system even as Oracle faces rising competition from bigger cloud players. 
 
Oracle also unveiled several new analytics services as part of today’s announcement. There’s Data Flow, a managed 
version of Spark, Big Data Service, a cloud-based implementation of Cloudera Inc.’s Hadoop implementation, and a 
service called Cloud SQL that allows analysts to run queries across multiple systems of record at once. 
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Whip it good! Amazon patents a launch system for snapping payloads into the air — or even into orbit 

By Alan Boyle  
 

 
        A diagram shows Amazon’s whip-based launch system in operation on a ship. (Amazon Illustration via USPTO) 

 
 
Never let it be said that Amazon Prime Air VP Gur Kimchi thinks small: His latest patent lays out a plan for a launch 
system that could theoretically send payloads into space on the end of a miles-long whip, guided by a phalanx of 
drones attached to the lash. 
 
The patent application — co-written with veteran Amazon inventor Louis LeRoi LeGrand III, filed in 2017 and 
published on Tuesday — lays out an unusually detailed description of the system, right down to how the gear teeth 
in the mechanism could be arranged. 
 
Although the application delves into the possibilities for boosting payloads to low Earth orbit, and then using 
orbiting platforms with tethers to transfer those payloads into even higher orbits, the inventors make clear there 
could be more mundane applications as well. 
 
For example, smaller whips could send drones or other types of aerial vehicles into the air from ships at sea, or from 
planes in the air. Packages could be flung up on drones for processing on aerial fulfillment centers (an airship 
concept that’s the subject of an earlier Amazon patent). 
 
There’s no guarantee that Amazon will actually crack the whip, or follow through on any of the other seemingly 
crazy concepts it’s patented over the years. The classic example of that is Amazon’s patent for an airbag-cushioned, 
drop-proof smartphone, with CEO Jeff Bezos listed as a co-inventor. Nevertheless, we reached out to the company 
for comment, and received the standard answer. 
 
“Patents take multiple years to receive and do not necessarily reflect our current product roadmap,” an Amazon  
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spokesperson said in an email. “Like many companies, we file a number of forward-looking patent applications that 
explore the full possibilities of new technology.” 
 
Why bother with what seems to be such a Rube Goldbergian concept? Kimchi and LeGrand explain in their 
application: 
 

 
 
Launching aerial vehicles more efficiently is certainly something Amazon would be interested in: Sending out 
delivery drones is one obvious application. Sending up surveillance drones would be another. 
 
But based on the description in the application, Amazon could also theoretically crack the whip to deliver thousands 
of satellites to orbit for its Project Kuiper broadband data constellation. The inventors certainly gave space-based 
applications a lot of thought, based on how much time they spend describing low Earth orbit vs. geostationary Earth 
orbit, orbital inclinations, Hohmann transfer orbits and methods for controlling tethers on satellite relay platforms. 
 
One of the system’s big features has to do with the use of aerial vehicles attached at intervals along the length of 
the launch whip. 
 
Those vehicles could be quadcopters powered by electrical cables on the whip, or they could be heavier-duty 
aircraft. They’d be programmed to move in formation to crack the whip at what could be supersonic speeds. The 
guide drones could move along the whip’s length to reconfigure themselves as strings of payloads are launched. 
 
Depending on how many drones are attached, the whip could stretch as long as 500 miles, the inventors say. 
 
It all sounds pretty fanciful, but there are actually a few precedents for this in science-fiction and fact-based 
research. 
 
For example, several years ago, former Microsoft executive and Intellectual Ventures co-founder Nathan Myhrvold 
set up a demonstration showing that sauropod dinosaurs could snap their tails at supersonic speeds. 
 
More recently, science-fiction author Neal Stephenson worked a launch system based on whips and chains into the 
plot of one of his novels, “Seveneves,” and said that he looked into the detailed dynamics of such a system while he 
was helping Bezos out at the billionaire’s Blue Origin space venture. 
 
There’s even a space startup called SpinLaunch that’s working on a system to launch payloads by flinging them out 
of a giant catapult. Physicist Rhett Allain did the math for Wired and determined that SpinLaunch’s concept just 
might work, as long as the payload has its own rocket engine to provide an extra push. 
 
It’d be great to see space geeks breaking out their rocket equations and doing a similar reality check on the 
assumptions behind Amazon’s newly issued patent. If there’s a deal-breaker hiding among the details, let me know 
and I’ll update this report accordingly. 
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Capture Carbon in Concrete Made With CO2 

Researchers vying for a $7.5 million Carbon XPrize will demonstrate their system in Wyoming 
 
By Maria Gallucci 

 
Pre-cured blocks of carbon-sopping concrete coming 
off production line 
 

On a vast grassy field in northern Wyoming, a 
coal-fired power plant will soon do more than 
generate electricity. The hulking facility will also 
create construction materials by supplying 
scientists with carbon dioxide from its exhaust 
stream.  
 
A team from the University of California, Los 
Angeles, has developed a system that 
transforms “waste CO2” into gray blocks of 
concrete. In March, the researchers will relocate 

to the Wyoming Integrated Test Center, part of the Dry Fork power plant near the town of Gillette. During a three-
month demonstration, the UCLA team plans to siphon half a ton of CO2 per day from the plant’s flue gas and 
produce 10 tons of concrete daily.  
 
“We’re building a first-of-a-kind system that will show how to do this at scale,” said Gaurav Sant, a civil engineering 
professor who leads the team.  
 
Carbon Upcycling UCLA is one of 10 teams competing in the final round of the NRG COSIA Carbon XPrize. The global 
competition aims to develop breakthrough technologies for converting carbon emissions into valuable products. 
Four more finalists are demonstrating projects in Wyoming, including CarbonCure, a Canadian startup making 
greener concrete, and Carbon Capture Machine, a Scottish venture focused on building materials. (Five other teams 
are competing at a natural gas plant in Alberta, Canada.) 
 
Worldwide, hundreds of companies and research groups are working to keep CO2 out of the atmosphere and store 
it someplace else—including in deep geologic formations, soils, soda bubbles, and concrete blocks. By making waste 
CO2 into something marketable, entrepreneurs can begin raising revenues needed to scale their technologies, said 
Giana Amador, managing director of Carbon180, a nonprofit based in Oakland, California. 
 
The potential global market for waste-CO2 products could be $5.9 trillion a year, of which $1.3 trillion includes 
cements, concretes, asphalts, and aggregates, according to Carbon180 [PDF]. Amador noted the constant and 
growing worldwide demand for building materials, and a rising movement within U.S. states and other countries to 
reduce construction-related emissions. 
 
Cement, a key ingredient in concrete, has a particularly big footprint. It’s made by heating limestone with other 
materials, and the resulting chemical reactions can produce significant CO2 emissions. Scorching, energy-intensive 
kilns add even more. The world produces 4 billion tons of cement every year, and as a result, the industry generates 
about 8 percent of global CO2 emissions, according to think tank Chatham House. 
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The cement industry is one that’s really difficult to decarbonize, and we don’t have a lot of cost-effective solutions 
today,” Amador said. Carbon “utilization” projects, she added, can start to fill that gap.  
 
The UCLA initiative began about six years ago, as researchers contemplated the chemistry of Hadrian’s Wall—the 
nearly 1,900-year-old Roman structure in northern England. Masons built the wall by mixing calcium oxide with 
water, then letting it absorb CO2 from the atmosphere. The resulting reactions produced calcium carbonate, or 
limestone. But that cementation process can take years or decades to complete, an unimaginably long wait by 
today’s standards. “We wanted to know, ‘How do you make these reactions go faster?’” Sant recalled.  
 
The answer was portlandite, or calcium hydroxide. The compound is combined with aggregates and other 
ingredients to create the initial building element. That element then goes into a reactor, where it comes in contact 
with the flue gas coming directly out of a power plant’s smokestack. The resulting carbonation reaction forms a solid 
building component akin to concrete.  
 
Sant likened the process to baking cookies. By tinkering with the ingredients, curing temperatures, and the flow of 
CO2, they found a way to, essentially, transform the wet dough into baked goods. “You stick it in a convection oven, 
and when they come out they’re ready to eat. This is exactly the same,” he said. 
 

 
Carbon Upcycling UCLA takes carbon dioxide directly from a coal plant's exhaust stream and transforms it into concrete 
building blocks. 
 
The UCLA system is unique among green concrete technologies because it doesn’t require the expensive step of 
capturing and purifying CO2 emissions from power plants. Sant said his team’s approach is the only one so far that 
directly uses the flue gas stream. The group has formed a company, CO2Concrete, to commercialize their technology 
with construction companies and other industrial partners.  
 
After Wyoming, Sant and colleagues will dismantle the system and haul it to Wilsonville, Alabama. Starting in July, 
they’ll repeat the three-month pilot at the National Carbon Capture Center, a research facility sponsored by the U.S. 
Department of Energy.  
 
The UCLA team will learn in September if they’ve won a $7.5 million Carbon XPrize, though Sant said he’s not fretting 
about the outcome. “Winning is great, but what we’re really focused on is making a difference and [achieving] 
commercialization,” he said. 
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Why Startups are Taking the eSports World by Storm 

 
 
Twenty years ago, if anyone had suggested that video gaming could create millionaires, the assumption would have 
been that it was the games’ developers who’d be making the money. But now it’s more than possible to win seven-
figure sums simply for being good at them. 
 
Such has been the meteoric rise of eSports tournaments that the largest one, The International, last year had a total 
prize fund of over $34 million dollars. The industry as a whole is projected to generate around $1.4 billion in revenue 
in 2021, an almost threefold increase on the $469 million figure for 2017. So, it hardly needs saying that this is a sector 
that is booming in a way that no-one could possibly have anticipated, as well as one which is fuelling a great many 
start-ups. 
 
Asia, and especially South East Asia, is a particular hotbed of action due to the huge number of eSports fans in the 
region, many of whom aspire to become video game champions themselves. But to get there, just as an Olympic 
athlete or a professional footballer needs expert coaching to reach the pinnacle of their game, so do gamers. This 
has led to a number of start-ups developing AI-driven training sites such as SenpAI which aim to hone skills driven by 
reacting to the players’ own abilities. 
 
The fact that, following being made a show sport at the 2018 Asian Games, eSports being granted full competitive 
status for the 2022 games to be held in Hangzhou, will only make demand for this kind of service grow. It’s also 
believed that many other Asian start-ups will be given the catalyst to get off the ground on the back of this. No 
doubt, many of them will also have the model of the Singapore games giant SEA in their sights, the very first ever 
South East Asian tech company to be listed on the New York stock exchange. 
 
Alongside the wildfire popularity of eSports, another ancillary sector has also appeared, with eSports betting coming 
from nowhere to already be generating an estimated $12 billion a year. While some of the biggest names in the 
online betting world have already started to add eSports to their offering this, too, has created great opportunities 
for start-ups. A prime example is Midnite, which claims to be the only dedicated eSports betting site that UK 
customers can use. The start-up recently secured $2.5 million in additional funding and is expected to use at least 
some of the capital to develop its global offering.  The sponsorship opportunities that eSports offer – worth $360 
million in 2018 – have also attracted a whole range of new start-ups including France’s Galibelum; which seeks to 
bring brands and player together for mutual benefits. 
 
So, while eSports has already come a long way since its beginnings, there’s also the feeling that this is really only the 
start of things to come – and with many more start-ups destined to profit from its growth. 
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European founders look to new markets, aim for profitability  

11 entrepreneurs share their hopes and predictions for the year ahead 
 
By Mike Butcher  
 
To get a better sense of what lies ahead for the European startup ecosystem, we spoke to several investors and 
entrepreneurs in the region about their impressions and lessons learned from 2019, along with their predictions for 
2020. 
 
We asked for blunt responses, and we weren’t disappointed.  
 
Kenny Ewan, founder/CEO, Wefarm (London) 
I’ve often been faced with questions around how we can generate revenue in markets like Africa. There has 
historically been a view that you can do something good or you can generate revenue. Companies that talk about 
developing markets usually get squarely lumped into the former. While mission-led companies achieving 
tremendous growth has been talked about for a while, 2019 has been a year I have felt conversations with investors 
and others really begin to shift to the reality of that and it’s thanks to more and more proof points being delivered 
by startups across the board. 
 
As more and more businesses begin to realize they don’t need to wait for the internet to descend from the sky for 
these markets to become hubs of commerce and innovation — and see that it’s already happening — I believe 2020 
will continue to witness more and more historic tech companies shifting their focus to markets like Africa and that 
there will be more coverage and discussion as a result. 
 
We’re already seeing some tech giants generating recent headlines with their talk of the importance of the region 
and how more time and energy has to be spent there going forward. As such, I expect more of a spotlight to be 
shone on the industry-leading work already being done there; as the saying goes, “necessity is the mother of 
innovation.” What we’ll begin to see is that a lot of the things we’ve typically felt are barriers to technology have 
actually been inspiring some of its best work in fields like machine learning and mobile payments. 
 
Yoni Assia, Founder/CEO, eToro (London) 
Across the space, I think we’ve seen a change in attitude to profitability. While we have continued to see some 
bumper fundraising in the fintech space, we have not seen any significant fintech IPOs [last] year. Beyond fintech, 
we have also seen some lackluster listings and that people are perhaps beginning to rethink valuations. 
 
I think we will hear less startups proudly stating that they are “not yet even targeting profitability.” This year, more 
players joined eToro  to offer commission-free stocks trading and I’d expect this trend to continue next year as 
companies race to the bottom to attract a new generation of investors. Like we saw with the crypto boom, both 
asset classes are an interesting way to get people interested in financial markets. We found that 10 percent of 
customers who came to eToro to trade crypto last year, then went on to diversify into stock trading. 
 
However, this new trend of attracting customers has challenged traditional revenue models for brokerages. I expect 
now these companies will be looking to diversify income streams in order to remain competitive in this new 
landscape. 
 
The decade just ending was about an unbundled world. We saw a proliferation of startups — particularly in the 
fintech space — giving consumers choice. With the realization that many people still want an all-in-one solution — or 
not to have too many apps — we have seen fintechs try to launch new lines. The challenge will be whether they can 
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do this. If they get this right then they may well solve the challenge of retention. However, will they have the 
resources and internal capabilities to do this? 
 
Philip Rürup, founder/managing director, troy (Lippstadt, Germany) 
2019 was a turbulent year for the fintech industry, marked by a certain market adjustment and major financing 
rounds in later phases. At the same time, the subject of B2B seems to be more in focus, as is business process as a 
service (BPaaS). 
 
However, it also seems that VCs are having a hard time evaluating B2B and especially BPaaS businesses. If you have 
to judge thousands of deals a year, abstractions are indispensable. But the “templates” from the SaaS business are 
not fully applicable to BPaaS models. Leading VCs will need to take more than three minutes to review these deals 
until they have developed new valuation patterns. If they do not succeed, new VCs will prevail in these domains. 
 
As the unbroken startup hype continues, the buzzword bingo becomes even more exhausting. Already today, a 
large part of startups featuring AI, blockchain, etc., tries to solve problems that have already been solved. They are 
well-advised to take the time to analyze in detail their technological niche and focus on the topics in which they can 
achieve a long-term USP. And investors will be required not to dismiss every startup that uses buzzwords. Perhaps 
the approaches are really suitable to change the world — especially when they thoughtfully combine their 
application with conventional solutions until the tipping point is proved. 
 
I also expect that the topic of customer experience in financial processes will become more critical. Over the past 20 
years, customer experience improvement has been reduced to marketing, sales and CRM processes only. Financial 
processes, such as settlements, reminders, dispute management or debt collection have remained at the same level 
during this time. In this area, we will prevail with troy and help corporates to achieve a consistent, digital experience, 
so as not to lose against digital newcomers. 
 
Cristina Vila, CEO/founder, Cledara (London) 
Being in fintech, the number-one topic that resonated with us at Cledara is how the barriers to entry in fintech have 
been lowered and how everyone (Uber,  Robinhood, Chime, Betterment, SoFi, etc., etc.) seems to want to add a 
card. 
 
This is interesting for us, because we also have a card, but we’re starting to see that simple use cases like mobile-first 
bank accounts for consumers and SMEs are becoming very crowded. The challenge will be for new entrants and 
incumbents alike to combine financial capabilities in other user journeys that helps people achieve something they 
want or need, not just store their money and make payments. 
 
In 2020, I think there will be a neobank shakeout that will lead to consolidation or companies leaving the market. On 
the consumer side, it’s becoming increasingly clear who the winners are (e.g. in the U.K.: Monzo,  Revolut,  Monese). 
The others will find it harder to raise capital or will have to pivot to be something other than a traditional bank 
account that comes in an app. 
 
Brexit will probably have an impact on fintech in 2020 as there will be a dislocation between where the majority of 
capital is (U.K.) and where the majority of customers are (EU). Passporting of licenses made it easy for U.K. fintech 
to operate across Europe, but unless an accommodation is reached for this to continue, two things will happen: 
 
It will become harder and more costly for U.K. fintech to operate, as they will require two licenses rather than one. 
This means that new U.K. fintech will have to make a business case on a much smaller addressable market or need to 
raise more money to start, probably slowing the rate of creation of new fintech startups in the U.K. 
Fintech will be a little more fragmented, creating the opportunity for domestic fintech to win market share in places 
like Spain, France, Italy and Germany. 
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Omri Geller, co-founder/CEO, Run:ai (Tel Aviv, Israel) 
In 2019, we saw the explosion of AI continue as more European startups rushed to launch or announce AI-based 
products and VC firms backed these ideas with hundreds of millions in funding. Maturing deep-learning-based AI 
applications — like computer vision and natural language processing — are being applied to new problems and 
greater challenges. 
 
However, machine-learning development has advanced so quickly that the computing infrastructure underpinning 
these developments has not kept pace. This creates both inefficiencies and headaches for IT teams. Deep learning in 
particular has become an arms race in GPU speed, quantity of compute and size of models. Startups whose core 
business is based on deep learning have found both training speed and costs to be particular challenges. 
 
The pressure to race to market sometimes means pouring money into hardware without having any clear idea of 
how all this expensive computing power is being used. In the long run, this isn’t sustainable. Every question in deep 
learning at the moment is being answered by throwing more compute power at the challenge. 
 
[In 2020], startups will run out of computing power for deep learning, whether this is physically running out of on-
prem capacity or being unable to afford more compute in the cloud. Instead of just throwing more resources at the 
problem, efficient use of existing computing assets will be more valuable. That means finding ways to increase 
utilization, reducing downtime when the hardware isn’t being used and finding optimizations that let you do more 
with less. 
 
Mads Fosselius, CEO/co-founder, Dixa (Copenhagen) 
One of the biggest challenges facing European startups is talent acquisition. It’s a problem in the U.S. too, but not 
nearly as much as it is in Europe. Building a business in Europe requires localization from a pretty early stage, 
whereas in the U.S., you can create quite a large business before you have to expand to other countries and adapt to 
different markets, languages, cultures, etc. 
 
I believe being able to bring in the right talent at the right time will continue to be a challenge for European tech 
startups in 2020. 
 
Jason Trost, founder/CEO, Smarkets (London) 
I really think that Brexit has been one of the biggest issues for those in fintech and startups in general. Although I’m 
an ardent Remainer and believe that staying in the EU would be the best thing for the industry, I think anyone would 
agree that the government’s handling of the situation has just been a total shitshow. 
 
People are really pumped up by the numbers showing growth in the U.K. fintech scene, but all of that is being 
propped up by chief capital investment in the likes of Monzo, Revolut and OakNorth. It’s not that London fintech is 
totally resilient to Brexit, we are just in a capital investment spree right now and that money is going to dry up at 
some point. 
 
We have worked hard over the years expanding across three different countries, and we are glad that we have done 
that as it softens the effects of Brexit for us. 
 
Due to the dire state of the pound, it’s now a less appealing offer for tech talent from outside the U.K. to come and 
work in London, as previously working here meant earning a lot more proportionally to what they could at home. 
 
At Smarkets, we are a very European company, with two-thirds of our workforce coming from the EU. Now, more 
than ever, fintech companies like ours need to have enticing offers for people coming from outside the U.K., due to 
the negative image it has, along with the currency damage as a result of Brexit. 
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With that said, I think external factors such as this highlight how versatile and adaptable those in the fintech and 
startup industries can be, compared to rigid companies who outsource their own tech. It could turn into a regulatory 
minefield with companies having to jump through new hoops that didn’t exist before, but those in our industry are 
the best, smartest and fastest at doing that. 
 
I know that we’re not alone in preparing for the potential mess to come, by looking at potential regulation and 
various other issues, and engineering some pretty awesome solutions as a response to that. I think that’s something 
that startups and those in fintech can be proud of. 
 
Fredrik Hjelm, co-founder/CEO, Voi Technology (London) 
Taking a scooter across town is a simple way both to complete a journey and to get joy in your life, yet regulation 
and legislation have not caught up with peoples’ new priorities and their concern for the environment. Consumers 
are demanding that businesses use resources carefully and Europeans are more worried about climate crisis than 
economy, crime and immigration. 
 
Both WeWork and the lackluster IPOs of Lyft and Uber have concentrated minds. It’s not enough to simply make a 
land-grab and spend without restriction to acquire customers. We have seen investors and industry commentators 
question the prevailing approach to scaling a startup. We couldn’t be happier with this because it’s the approach 
that we have taken from the start, and profitability within two years is our goal. 
 
Regulators certainly flexed their muscles in transport in 2019, and we are absolutely happy with that. We don’t think 
that tech companies should be exempt from regulation or legislation of any sort and as responsible operators in the 
transport space we are keen to show how we can work closely with city authorities to develop transport solutions 
that work for our riders and for the city. 
 
Time is up for the car, particularly for gas-guzzling 4x4s. We predict that short car trips will soon be as frowned upon 
as smoking. Diesel cars are already being banned from city centers across Europe. We expect that several cities will 
ban all cars from their centers before 2022. 
 
Sharing is caring. New forms of transport will serve many people in one community. Whether it’s e-scooters or 
carpools, people are enthusiastically sharing and the younger generation in particular are unimpressed by ownership 
as a status symbol. 
 
Electric mobility will soar in 2020. Just look at what has been achieved in 2019. We are approaching a tipping point 
that will see the way we get around cities change fundamentally in the next five years. 
 
Profitability will be the new mantra of responsible tech. Efficiency and strong unit economics will create winners and 
losers in 2020. 
 
Mark Littlewood, CEO, Business of Software (Cambridge/London) 
For several years, the overriding narrative in European tech has been about funding, venture funding, IPOs and 
M&A. The obsession with unicorn creation has spread from the U.S. and has become an obsession in the European 
tech media, too. 
 
Success has become measured by the size of an exit, often with very little thought or consideration to the outcomes 
for early investors (often washed out by the time a liquidity event happens) [or] the founders (there are plenty of 
founders with company exits of hundreds of millions, or billion-dollar headline exits that leave with very little, or in 
some cases, nothing). 
 



62 
 

Leaving aside the lack of financial success in many cases for both founders and the teams they have built, there is 
increasingly more talk of the effects that driving or riding the rocket ship can have of relationships, mental health 
and quality of life. There will be more focus and thoughtful content around different ways of doing things. 
 
Mental health/work-life balance: Beyond the sticking plaster of mindful exercises and counseling in the workplace, 
(often the cause of so much angst, stress and personal disruption in the first place), there will be an increasing 
realization that for many people it doesn’t have to be that way. Founders and employees can find their own path 
and pursue a career and a life that works for them. 
 
Always-on: There will be more tools that challenge the dominance of Slack, which encourages people to keep 
plugged in. Asynchronous group communication tools, Twist from Doist, will become more accepted and 
acceptable. There will be a realization that people don’t do their best work if they are always working. 
 
Remote working: Not just for “lifestyle” businesses, remote working is being talked about, but there are still lots of 
issues in the way it is positioned and viewed within high-growth companies. This is changing. Large companies — 
Stripe, HubSpot — are doubling down on remote working. Others — Automattic, Zapier — have reached a size 
where they can no longer be dismissed as the outliers. They can offer a working environment and a career that is not 
possible for many when they have to be office-based. They’re also increasingly hiring people in locations that are not 
traditionally considered to be the usual source of remote workers — places where labor is viewed as cheap. San 
Francisco-based Zapier, for example, has made multiple hires from tech behemoths in London, where they consider 
the talent to be cheap compared to SF! 
 
Part-time working: Other tech companies are pushing back against the 24/7/365 always-on, go-big-or-go-home 
culture by exploring different working hours. Wildbit moved from a five-day to a four-day week in 2018 and their 
employees get more time to do other things and their profits are up. 
 
Impact: Every startup is on a mission to change the world. People are getting increasingly savvy about whether this 
is really true. Mission-driven businesses, businesses that can truly have an impact on the world, will become more 
visible. 
 
Maybe this is my Xmas letter to Santa. 2020 may not be the year when every tech headline is dominated by these 
themes in the same way that every headline for the past 15 years has been a combination of $£ x New Thing. (X raises 
Y for SaaS/ICO/AI/ML). Hopefully, we will see more of it and the world will be a better and smarter place because of 
it. 
 
Alicia Navarro, president/co-founder, Skimlinks (London) 
Unfortunately, I think Brexit will happen and Trump will be re-elected, which means more instability for some time. 
This means companies will need to focus more on raising either larger rounds of funding or really focus on revenue 
generation. 
 
Considering a crash is probably on its way, companies with solid business fundamentals (or who have raised a ton of 
cash and manage it well) will survive the storm. 
 
Cedric Giorgi, founder, French Startupers Network (Toulouse, France) 
Impact tech, impact investing has been a topic at all major tech events, more VC funds, more entrepreneurs 
embracing the movement. France is still looking to have more unicorns (especially because despite a big hunk of all 
money raised in Europe it still lags behind other European countries when you count unicorns). But some voices 
start to show that European tech could be something else, could be not just looking for unicorns but looking for 
impact. Especially with climate change concern growing. 
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The Parisian tech scene is getting stronger and more and more startups are also starting or opening offices in other 
French cities, such as Toulouse, Montpellier, Lyon or Marseille. But because of country centralization, France is not 
able to create secondary international hubs like Berlin/Munich or Madrid/Barcelona. 
 
Big rounds of funding happen in France with international and local investors, but exits are still lacking and French 
corporates are still better at exhibiting at VivaTech and doing PoC with startups than having M&A strategies. 
 
Brexit and [the] place of London in [the] European tech landscape might still be the major source of changes — will 
more big tech corporates from the U.S. or China be looking to open European subsidiaries outside of London? 
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SoftBank’s Troubles Leave Startups Vulnerable 

 
By Cory Weinberg and Kate Clark  
 
Priorities shifted quickly late last year at Oyo, a startup Indian hotel chain backed by SoftBank. Executives had 
prioritized revenue growth, but now they were asking a different question in meetings: How can we be ready for an 
IPO? 
 
The realization underlines a harsh new reality for many companies backed by SoftBank: Support from the world’s 
largest tech investor is no longer a sure thing. Instead, some startups might now be compelled to find other sources 
of financing, or even to go public sooner than they would have preferred to raise much-needed capital. The urgency 
could be especially acute for the roughly one-fifth of the 90 or so companies in SoftBank’s Vision Fund portfolio that 
haven’t publicly announced new funding in the past year (see chart below). 
 
Only a few years ago, SoftBank had positioned itself as a virtual replacement for tech startup IPOs with the creation 
of its mammoth $100 billion Vision Fund. But the poor performance of a large swath of the fund’s investments has 
undercut SoftBank’s role as a startup kingmaker.  
 
Adding to the uncertainty, SoftBank’s second planned tech-investing fund is likely to be far smaller than the first 
Vision Fund, after the company failed to find partners willing to contribute. That means less cash for new 
investments. And it could mean less money is available for companies already in the SoftBank portfolio, although 
SoftBank has said it doesn’t intend to use the second fund for companies it has backed with the first fund. 
 
“It seems like ‘capital as a weapon’ is no longer what they’re offering to their portfolio companies,” said Doug 
Clinton, managing partner at Loup Ventures. He added that a cooler funding environment is “certainly going to be 
bad for the marginal late-stage companies. The really good companies will always have access to capital. The 
marginal ones will see a shakeout in the next couple years.” 
 
The Vision Fund’s quick rise has had a deep impact on the venture capital industry. Following the emergence of the 
fund, several prominent venture firms themselves raised enormous pools of capital in an attempt to compete with 
SoftBank’s influence on tech startups in Silicon Valley and around the world.  
 
The resulting increase in large funding deals birthed a class of startups determined to put their capital to work and 
expand rapidly. While some questioned the decision to accept such hefty investment—and the expectations that 
accompany it—Uber CEO Dara Khosrowshahi summed up the prevailing wisdom among startups in 2018: “I’d rather 
have their capital cannon behind me.” 
 
The Vision Fund took its biggest hit after WeWork’s abandoned IPO last fall, which caused the fund to record steep 
losses, at least on paper, after a string of strong early returns. Now, many SoftBank-backed companies are reeling. 
An extreme case is online retailer Brandless, one of the earliest Vision Fund investments, which shut down earlier 
this week after failing to secure more funding. At least a dozen other SoftBank-backed companies, including Katerra, 
Flexport, Rappi and Fair, have laid off employees in a bid to reduce losses. 
 
SoftBank reported Wednesday that around one-third of its still privately held investments saw their fair market 
values drop in the last nine months. That total is up from 20% of the portfolio nine months ago. SoftBank’s total 
unrealized net loss on its investments, excluding those that had gone public, was $6.9 billion for the nine months 
ended Dec. 31. Since the start of the fund, it has made $9.5 billion of investment gains, mostly due to strong returns 
from selling stakes in Nvidia and Flipkart. 
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SoftBank CEO Masayoshi Son said Wednesday that SoftBank has learned lessons from WeWork’s problems, and that 
from now on, his company won’t make additional investments for the purpose of rescuing troubled companies. But 
he rejected the idea that SoftBank had made a mistake by pouring too much money too quickly into startups. “You 
always need a war chest,” he said. 
 
Eight Vision Fund companies, or 9% of the portfolio, have gone public in the last two years. Three of those—Uber, 
OneConnect and ZhongAn Online—were under water through Dec. 31. (Uber’s stock has shot up in the last six 
weeks, putting SoftBank’s investment in the black.) The fund’s best-performing investment has been cancer 
screening company Guardant Health, now worth seven times its value when SoftBank invested. Others in the black 
include Slack, 10x Genomics and Vir Biotechnology. 
 
Few other SoftBank-backed companies have said publicly they are likely to list their stock this year. And it isn’t clear 
whether many are, in fact, ready. DoorDash is locked in a market-share battle with a rash of competitors. Others 
such as Cruise and Katerrra appear far from proving their technology or business models. Oyo is facing protests from 
its hotel-owner customers over rising fees. Prasidha Menon, an Oyo spokesperson, said the company wasn’t 
necessarily planning an IPO in the near term, but “profitability enabled by sustained growth remains the focus.” 
 
SoftBank disputed the notion that Vision Fund portfolio companies were counting on additional funding. “As 
growth-stage investors, there was never the presumption that we would lead additional rounds, nor that Vision 
Fund 2 would be used to invest in Vision Fund 1 companies,” a SoftBank spokesperson said in a statement. “We 
stopped investing at $80.5 billion, and set aside $18.1 billion in reserve. As has been the case to date, we expect that 
many of our companies will go public, others will be acquired, and some will raise capital from other investors, and 
we may participate in those follow-on rounds.” 
 
The SoftBank-backed firms in the chart below haven’t raised a new round of funding in at least a year, according to 
an analysis by The Information using PitchBook data and news reports. SoftBank closed the $100 billion Vision Fund 
to new investments in September. The fund said Wednesday it put $4.2 billion total into 21 of its existing companies 
between October and December of last year, investments that PitchBook data might not reflect. SoftBank didn’t 
disclose which companies received the investments.    
 
It couldn’t be determined how much cash the companies had on hand or how quickly they were spending it. In some 
cases, they could be waiting for more money in the form of subsequent installments that SoftBank promised if the 
startups met certain business goals.  
 
The companies are listed in the order of estimated size of SoftBank’s investment. 
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Radiant Presents Study of Tristimulus and Bayer Pattern Color Filter Accuracy for Display 

Measurement at electronic displays Conference 2020 

As part of the electronic displays Conference 2020 in Nuremberg, Germany, Radiant will present “Evaluating 
Tristimulus and Bayer Pattern Color Filter Accuracy for Display Measurement Based on CIE Color-Matching Functions" 
on February 27 from 2:35-2:55 P.M. 
 
Sourced by Radiant Vision Systems, LLC 

 
Radiant Vision Systems, a leading provider of photometric 
imaging solutions for light and display measurement, announces 
that it will present at the electronic displays Conference (edC) 
2020 at NürnbergMesse in Nuremberg, Germany. Jens Jørgen 
Jensen, Vice President of Product Development at Radiant, will 
present “Evaluating Tristimulus and Bayer Pattern Color Filter 
Accuracy for Display Measurement Based on CIE Color-Matching 
Functions.” This technical presentation will be held as part of 
Session 14: Display Measurements taking place on the second day 
of the conference, Thursday, 27 February, from 2:35-2:55 P.M. 

(14:35-14:55).  
 
An imaging system’s color filter is a key determiner of color measurement accuracy. Some filters provide a system 
response that is a close match to CIE color-matching functions (referenced in CIE 015:2018 Colorimetry), improving 
the calculation of CIE color coordinates when calibration and software functions are applied to measure color values 
across displays. This is particularly important when high levels of variability exist in a display. Non-uniformity across 
LED-based displays (for example, LED and microLED displays) must be accurately measured across pixel bright 
states, both to characterize the output at each pixel and also to apply pixel-level correction factors. Depending on 
the color filter method, a measurement system calibrated to a single pixel’s output color may provide greater 
accuracy for calculating a given color when variations occur from pixel to pixel, or within a single pixel powered at 
different levels of current.  
 
At the edC, Radiant will present the results of its technical evaluation of color measurement systems to compare the 
accuracy of two filter systems according to CIE color-matching functions: a tristimulus filter system and a Bayer 
pattern filter system. As a baseline, the study presents the amount of color variation observed for LEDs driven at 
different levels of current (as measured in Cx, Cy by a spectroradiometer). Then, data is provided to show 
comparative values measured by each color filter system calibrated to a base output value for each colored LED. The 
results illustrate how each filter technology tolerates variation in each target color, and suggest effective color 
measurement methods per color for LED-based displays whose pixels deviate from a calibrated value.  
 
Presenting this technical topic on behalf of Radiant Vision Systems is Jens Jensen, Vice President of Radiant’s 
product development teams responsible for camera hardware, firmware, product software, calibration software, 
and fixtures. Jensen received a master’s degree in Mechanical Engineering from the Technical University of 
Denmark. He spent 23 years making measurement systems as the technical lead of the DANAK-accredited 
photometric and colorimetric laboratory in Denmark, and later joined Radiant where he has made significant 
contributions to the company’s engineering development for the last nine years.  
 

For information or to register for the electronic displays Conference, visit events.wekafachmedien.de/electronic- 
displays-conference. Learn more about Radiant Vision Systems at www.RadiantVisionSystems.com.  

http://www.radiantvisionsystems.com/
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About Radiant Vision Systems  
Radiant Vision Systems works with world-class brands and manufacturers to deliver creative visual inspection solutions 
that improve quality, reduce costs, and increase customer satisfaction. Radiant’s legacy of technology innovation in 
photometric imaging and worldwide install base date back more than 25 years and address applications from consumer 
electronics to automotive manufacturing. Radiant Vision Systems product lines include TrueTest™ automated visual 
inspection software for quality control, and ProMetric® imaging colorimeters, photometers, and light source 
measurement systems. Radiant is headquartered in Redmond, Washington, USA, with strategic offices in California, 
Michigan, China, and South Korea. Radiant has been a part of Konica Minolta’s Sensing Business Unit since August 2015. 
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Telenor signs up to resell Ericsson’s private LTE and 5G factory bundle 

By James Blackman  
 
Swedish operator Telenor has tied-up with country-mate Ericsson to sell the vendor’s pre-packed private LTE and 5G 
to factories and warehouses. It is the first operator to sign as a reseller of the Industry 4.0 bundle –announced a year 
ago.  
 
Transport company Scania, another Swedish firm, has already implemented the package, dubbed Ericsson Industry 
Connect, at its smart production lab in the industrial city of Södertälje, about 30 kilometres southwest of Stockholm. 
 
The Industry Connect solution (see promo video below), initially for private LTE, offers a pathway to 5G. It affords 
information technology (IT) and operational technology (OT) professional with no prior experience of cellular 
network operations an “easy-to-use… network management experience”, according to Ericsson. 
 
Ericsson said the offer is “purpose-built for industrial environments”, citing security, reliability, and predictability as 
key features of industrial-versions of LTE and 5G, enhanced further in dedicated networking setups, whether in 
factory-owned spectrum, locally-licensed shared spectrum, or localized tranches or ‘slices’ of operator-owned 
spectrum, .   
 
As a reseller partner, Telenor will offer the private cellular bundle to its own industrial partners to use with localized 
access to its own licensed spectrum, and also, potentially, within licence-free and shared bands.  
 
The package is also available to independent software vendors, system integrators, and device partners to offer 
software, services, and devices “as part of the Industry 4.0 ecosystem”, the vendor noted. 
 
It bundles Ericsson’s so-called Radio Dot micro-cells, network controllers and management suite, and SIM 
provisioning software. A decent spec sheet is available here.  
 
The company is pitching, directly and indirectly, to factory and warehouse operatives, interested in wireless 
connectivity to deploy and manage sensor-heavy digital twin inspections, mobility for human machine interface 
(HMI) instructions for workers, collision avoidance and remote control for autonomous guided vehicles (AGVs), and 
collaborative robotics for automated operations. 
 
Private LTE networks can go live within 24 hours of installation and setup, it said, with an easy upgrade path to 5G, as 
massive machine-type (mMTC) and ultra-reliable low-latency (URLLC) standalone versions become available in the 
next couple of years. Ericsson said Industry Connect does away with handoffs between access points, and keeps 
data on premises, under lock and key.   
 
Kaaren Hilsen, chief executive at Telenor Sweden, said: “The manufacturing industry is one of the first to truly reap 
the benefits of 5G, and this partnership extends our portfolio with a solution that allows Telenor Sweden to capture 
new opportunities in industrial verticals and improve business outcomes for our customers.” 
 
Åsa Tamsons, senior vice president and head of technologies and new businesses at Ericsson, said: “Industry 4.0 
needs secure, reliable, wireless connectivity. By leveraging our 4G and 5G capabilities and adopting Ericsson Industry 
Connect, Telenor Sweden can now offer its industrial customers a unique cellular connectivity solution that 
increases efficiency and productivity for the smart factories of the future.” 
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Last week, a note in the latest quarterlies from rival firm Nokia said the Finnish vendor signed supply deals for 40 
private networks in the three months to the end of 2019, taking its total private networking contracts to around 130. 
 
A report by Mobile Experts predicts the market for private LTE and 5G will spiral to about $10 billion in 2025, at a rate 
of around 20 per cent compound growth per year. The company said demand in the oil and gas, mining, utilities, 
transportation, government, and manufacturing industries will drive the growth. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://youtu.be/R94CbZbPG10
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Hamburger expert Bill Gates tests plant-based meat, with Dick’s burgers as a scientific control 

By Todd Bishop  
 

 
Mark Rober and Bill Gates get ready for their taste test. 

 
When Microsoft moved from Albuquerque to the Seattle region back in the 1980s, the nearby Burgermaster in 
Bellevue, Wash., was basically the company’s cafeteria. More recently, a photograph of the billionaire standing in 
line for a burger at Seattle fast-food mainstay Dick’s Drive-In went viral, much to his own surprise. 
 
These days, Gates is focusing heavily on issues of climate and sustainability, all of which makes him the perfect 
person for a cameo on Mark Rober’s new episode about plant-based burgers and other meat alternatives. The 
popular YouTuber, an engineer known for his imaginative and sometimes outlandish experiments and projects, 
cooks and serves plant-based burgers and bratwurst to Gates. 
 
So what does Gates think? Before we get to that, as longtime Seattle residents, we need to call Rober out for a 
highly offensive remark about a mainstay of our culinary scene. Sitting down with Gates in the video, Rober uses 
Dick’s burgers as a scientific control, establishing a baseline for assessing the plant-based alternatives. 
 
“As a non-Seattle native, I’ve gotta say, I think this may be an acquired taste,” Rober says, obviously not impressed. 
 
“Yeah, you get used to a certain burger,” Gates replies. 
 
Uh, what??!! Looking down with his arms folded, Gates was clearly too stunned by Rober’s remark to offer a strong 
defense in the moment, so let us say that we’ve got a serious beef with this entire premise. First of all, we know that 
there isn’t a Dick’s Drive-In anywhere near Gates’ offices, so those burgers were either cold or reheated, which is 
clearly not a valid control. And earlier in the episode, Rober acknowledged being a fan of In-N-Out burgers, which 
immediately disqualifies him as a burger expert, in our own very expert opinion. 

https://youtu.be/-k-V3ESHcfA
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OK, now that we’ve set the record straight on this extremely important issue, let’s move on to the point of the 
video: Gates likes plant-based meat on multiple levels. 
 
First of all, the taste: “It’s quite good,” Gates says, with a mouthful of plant-based burger, calling it “light-years 
away” from traditional veggie burgers. 
 
“The quality is going to keep getting better,” he adds. “The plant-based guys are not done innovating. Eventually 
they claim you won’t be able to tell the difference.” 
 
If it sounds like Gates has more experience with fake meat than the video lets on, he does. He has been an investor 
in two of biggest names in the business, Beyond Meat and Impossible Foods, both of which are featured in the 
episode. 
 

 
 
As the video explains, avoiding animal meat is considerably better for the environment, making more efficient use of 
energy by removing animals as a “middleman” in the food chain, as Rober puts it. 
 
This plays directly into Gates’ broader focus on climate change, as outlined in the annual letter from Bill and Melinda 
Gates earlier this week. (Rober’s video is supported in part by Bill and Melinda Gates as part of the promotional 
rollout for the annual letter.) The Microsoft co-founder’s book on climate change, “How to Avoid a Climate 
Disaster,” is due out this spring. 
 
“The agriculture sector is about 18% of overall emissions,” Gates tell Rober. “Livestock is about half of that 18%. 
Almost all of that is beef.” 
 
The video concludes with a clear explanation of the underlying science, in trademark Rober style. We’re longtime 
fans of his work, his questionable taste in burgers notwithstanding, and the entire video is worth watching. 
 
 
 

https://www.marketwatch.com/story/bill-gates-to-release-book-on-fighting-climate-change-2019-10-03
https://www.marketwatch.com/story/bill-gates-to-release-book-on-fighting-climate-change-2019-10-03
https://www.youtube.com/watch?v=-k-V3ESHcfA&
https://youtu.be/QOroEl3dUKA
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Iran Unveils Its Most Advanced Humanoid Robot Yet 

Surena IV is an adult-size humanoid robot built by University of Tehran researchers 
 
By Erco Guizzo  
 
A little over a decade ago, researchers at the University of Tehran introduced a rudimentary humanoid robot called 
Surena. An improved model capable of walking, Surena II, was announced not long after, followed by the more 
capable Surena III in 2015. 
 
Now the Iranian roboticists have unveiled Surena IV. The new robot is a major improvement over previous designs. A 
video highlighting its capabilities shows the robot mimicking a person’s pose, grasping a water bottle, and writing its 
name on a whiteboard. 
 
Surena is also shown taking a group selfie with its human pals. 

 
Who developed Surena? 
A team of more than 50 
researchers built Surena 
IV at the University of 
Tehran’s Center for 
Advanced Systems and 
Technologies (CAST). Led 
by Dr. Aghil Yousefi-
Koma, a professor of 
mechanical engineering, 
the group worked for the 
past four years to 
develop the new robot. 
 
“Improving the robot’s 
interaction with the 
environment was one of 

the main goals of the Surena IV project,” Professor Yousefi-Koma tells IEEE Spectrum. He explains that the robot can 
now track objects more accurately, and new hands gave it better dexterity. These enhancements allow it to 
manipulate a wide variety of objects, including delicate ones, as well as operate power tools. 
 
Surena IV is also more nimble. Custom force sensors on the bottom of its feet help the robot step over uneven 
surfaces by adjusting the angle and position of each foot. Walking speed increased to 0.7 kilometers per hour from 
0.3 km/h in the previous generation. 
 
While Surena IV is not a highly dynamic machine like Atlas, the famously agile humanoid from Boston Dynamics, it 
relies on a whole-body motion controller that continuously adjusts its posture to avoid falls. In its overall design, 
Surena is probably more comparable to humanoids like UBTECH’s Walker, Honda’s Asimo, Pal Robotics’ Talos, 
KAIST’s Hubo, and AIST’s HRP-2, although these robots have already publicly demonstrated a broader range of 
capabilities. 
 
To make his robots more widely known, Professor Yousefi-Koma has sought to take them to international 
conferences and trade shows, and his group has published papers on humanoid robot design, bipedal locomotion, 

https://youtu.be/P03Hi4ytxuQ
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and other topics. He has said that his group wants to “make [Surena] very competitive and may be taking part in an 
international challenge as well as finding real applications and users.” 
 
In footage released as part of Surena IV’s unveiling, which happened late last year, the humanoid is shown lifting a 
box, inside of which is Surena Mini, a knee-high robot that the CAST team developed in 2017. 
 
Another video gives a behind-the-scenes look at Surena’s development, showing the researchers testing new 
hardware, writing code, and assisting the robot as it takes its first steps. 

 
The evolution of Surena 
The latest Surena model 
has come a long way 
since the initial version, 
unveiled in 2008, which 
had only 8 degrees of 
freedom (DoF) and used 
wheels on its feet to 
move around. Surena II 
had 22 DoF and was the 
first version capable of 
walking. Surena III, with 
31 DoF, demonstrated 
skills like climbing steps 
and kicking a ball. 
 
Surena IV has even more 

axes of motion, with additional 12 DoF, most on the hands, bringing the total to 43 DoF. The CAST team redesigned 
several components, developing new lightweight structural elements and small yet powerful custom actuators. As a 
result, the new robot—at 1.7 meters tall and 68 kilograms—is lighter and more compact than Surena III (1.9 m and 
98 kg). 
 
Another advance is the robot’s controller. The control loop now operates at a higher frequency (200 Hz), thanks to 
newly added FPGA boards. Sensors include stereo cameras, 6-axis force/torque sensors in the ankles, encoders on all 
joints, and an inertial measurement unit (IMU). A text-to-speech system allows the robot to recognize and generate 
basic speech. 
 
To make all the sensors, controllers, and actuators work together, the researchers equipped Surena with the Robot 
Operating System, or ROS. They also used Gazebo, Choreonoid, and MATLAB to simulate the robot’s motions and 
evaluate different behaviors, including walking backwards and sideways, turning around, and push recovery. 
 
But the upgrades are not just internal. Surena IV’s exterior features new plastic covers that make the robot look 
sleek—and only slightly menacing. Professor Yousefi-Koma has emphasized that he views Surena as a “symbol of 
technology advancement in the direction of peace and humanity,” hoping it will help inspire people about the 
possibilities of robotics. 
 
 
 
 
 
 
 

https://youtu.be/c2hxyRa2DL8
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As Apple and Facebook Embrace AR Fully, Google Takes It Slow 

By Nick Bastone  
 
The leaders of Apple and Facebook have each described augmented reality as the next big thing in tech. Google, 
though, still seems to be figuring out its AR plans. 
 
In 2017, after Apple’s release of a software kit for building primitive AR experiences for mobile phones caught 
Google off guard, the company made an all-out sprint to match Apple’s effort. The scramble, along with Google’s 
subsequent shelving of many of its virtual reality projects, left members of the company’s AR and VR team 
demoralized about its shifting direction, three former employees from the group told The Information.  
 
Despite the rush to catch up, Google appears to be lagging behind its peers in building new forms of AR hardware. 
For instance, while Apple and Facebook both have ambitious projects underway to create AR glasses, former 
members of Google’s AR team said the company wasn’t working on a comparable effort as recently as the middle of 
last year. 
 
Google’s plans in a potentially important new category like AR are especially relevant because of its powerful 
position in mobile, the platform that has defined the last decade or so of tech. Its Android software powered almost 
87% of the smartphones sold around the world last year. Other than Apple, few companies have more of an 
incentive to shape what platform comes after smartphones—a market that is no longer growing—than Google 
does.  
 
AR glasses could eventually do away with the need for smartphones entirely, presenting digital imagery and data on 
lenses in front of users’ eyes. Characters in games could appear to interact with people’s physical surroundings, 
while artificial intelligence could provide them with information about nearby people and objects. 
 
“It feels to me that we’re not hearing anything from Google [regarding AR hardware] because there’s not anything 
to hear,” said James McQuivey, an analyst at Forrester.  
 
Google’s slowness on AR hardware was partly deliberate, stemming from its experience with its Glass product, 
according to former Google employees. An early pair of high-tech glasses that offered basic AR functions, such as 
the ability to display text messages and emails from a smartphone, the product bombed after it came out six years 
ago. In addition to having functional limitations that hurt sales, Glass faced a wave of negative headlines over privacy 
concerns sparked by its integrated camera.  
 
Google has repositioned Glass for industrial applications, including manufacturing, but stopped marketing the 
product to consumers long ago.  
 
A spokesperson for Google declined to comment for this story, which was based on interviews with more than 10 
former members of Google’s AR and VR team. 
 
Companies must still overcome some major technical hurdles before AR glasses are ready for the masses. Miniature 
displays have to get better; engineers have to figure out how to reduce the heat pumped out by the hardware; and 
all of the AR capabilities have to be crammed into a device people are willing to wear on their faces.    
 
Google’s peers are pouring resources into overcoming those challenges in the coming years. The Information has 
previously reported that Apple last year held an unusual meeting of its burgeoning AR team to discuss plans for a 
hybrid AR and VR headset in 2022 and glasses in 2023. Facebook also plans to release AR glasses, code-named Orion, 
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in 2023, and continues to invest heavily in VR through its Oculus unit. Apple CEO Tim Cook and Facebook CEO Mark 
Zuckerberg have separately described AR as a breakthrough technology. 
 
It is possible another group within Google or Alphabet, the holding company it is a part of, is secretly working on AR 
glasses. Even if competitors beat it to the market, Google could still catch up with its own belated response. It 
followed fast on Apple’s heels in the smartphone market with Android, to great success. 
 
Shifting Strategies 
In 2015, a Google veteran named Clay Bavor—who had previously headed product management for productivity 
apps like Gmail—took the helm of teams working on early AR and VR projects. His initial priority was VR, which 
immerses users completely in virtual environments rather than mixing digital content and the physical world, as AR 
does.  
 
While VR shares some of the same ingredient technologies as AR, it is viewed as less technically daunting. At the 
time, there was also buzz in the industry around VR after Facebook’s $2 billion acquisition of Oculus.  
 
Even before Bavor arrived, the Google group got attention for a decidedly low-tech VR headset called Cardboard, an 
inexpensive box that acted as a visor, relying on smartphones to display VR apps. Bavor’s team also began working 
on a premium Google VR headset, code-named Dawn, according to multiple former employees. And they began 
courting outside hardware makers to use a Google VR software platform called Daydream.  
 
By early 2017, though, Bavor’s team began hearing rumors that Apple planned to announce a new set of software 
tools for creating AR apps at its developer conference that summer. At an all-hands meeting for his group, 
employees quizzed Bavor about how Google would respond to Apple’s moves. He told them that Apple’s plans 
wouldn’t alter Google’s product road map and that VR would continue to be its top priority, according to multiple 
former employees who were present at the meeting.   
 
But that quickly changed after Apple in June of that year announced ARKit, the suite of software tools that allowed 
developers to begin creating AR apps for millions of iPhones. Google executives demanded a response from Bavor, 
said two people familiar with the matter. Leaders of the company’s Android team, for instance, needed answers to 
satisfy manufacturers of Android smartphones, especially Samsung, who wanted to give its users access to AR.  
 
Google several years earlier had already started working on a similar set of AR tools, known as Project Tango, but 
they relied on specialized hardware that didn’t exist on most smartphones at the time. Within weeks of Apple’s 
announcement, most of the Tango group, along with anyone else from Bavor’s division who could contribute, was 
commandeered to work on a new AR software kit capable of running AR apps on existing Android devices, one 
person familiar with the matter said. The group quickly ballooned to over 100 people, the person said.  
 
By late August 2017, Google released a developer preview for its new AR software tools, called ARCore. The final 
version that came out in February 2018 allowed developers to create AR apps that could run on over 100 million 
devices, including Google’s flagship Pixel phones and a number of Samsung models, Google said.  
 
The scramble to respond to Apple, though, left some employees exhausted and questioning Bavor’s vision and why 
he hadn’t acted sooner, said two former employees. Within a year, many senior leaders under Bavor either moved 
on to other teams within Google or left the company altogether, including senior director of engineering Ryan Cairns 
and lead product manager Rahul Prasad, both of whom left to work on AR initiatives at Facebook. Cairns and Prasad 
didn’t respond to requests for comment. 
 
Some Successes 
Bavor’s group gradually shifted its focus to AR from VR projects. While Bavor didn’t officially cancel the premium VR 
headset and Daydream platform, former employees said, they withered away over time as employees began 
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working on other products. Last year, Google’s latest Pixel smartphone didn’t support the company’s Daydream VR 
platform, and the company discontinued a smartphone-based headset called Daydream View. 
 
Bavor’s group has had some AR successes. It brought AR navigation to Google Maps on smartphones, which 
overlays visual clues, like left turn arrows, on video feeds of pedestrians’ physical surroundings. Recently, it released 
updates to ARCore—including occlusion, a feature that allows real-world objects to partially block 3D digital objects 
on a screen—that received praise from reviewers.  
 
Of the roughly 680 employees within the group Bavor leads, almost 500 are working on Lens, a visual recognition 
app that translates restaurant menus, identifies plants and performs other tasks, according to Google organizational 
data shared with The Information.  
 
Still, the company has been coy about its plans for future hardware that could include AR. In May, Bavor said on 
Twitter that the company’s Glass team—which was previously part of Alphabet’s research and development group, 
X—had joined his group. In an interview last May, Bavor was asked whether the company plans to release a VR or 
AR headset.  
 
“On the hardware and devices side, again, I characterize the phase we’re in as deep R&D, focused on building the 
critical Lego bricks behind closed doors,” Bavor said in a May 2019 interview with CNET. “If you can dream it, we 
probably have a prototype of it somewhere in one of our labs.” 
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6 Strategic stages of seed fundraising in 2020 

Danny Crichton  
 
Seed fundraisingis rarely easy, but it certainly used to be a lot less complicated than it is today. In a simpler world, a 
seed investor (or maybe two) would lead a round, which meant that they would write the terms of the deal in a term 
sheet and then pass that document to their friends to flesh out the funds and eventually close the round. That 
universe of investors was small and (unfortunately) often cliquish, but everyone sort of knew each other and 
founders always knew at least who to start with in these early fundraises. 
 
That world is long since gone, particularly at the seed stage. Now there are thousands of people who write checks 
into the earliest startup venture rounds, making it increasingly challenging for founders to find the right investors. 
“Pre-seed,” “seed,” “post-seed,” “seed extension,” “pre-Series A” and more terms get batted about, none of which 
are all that specific about what kinds of startups these investors actually invest in. 
 
Worse, obvious metrics in the past that helped stack-rank investors — like size of potential check — have come to 
matter far less. In their place are more nuanced metrics like the ability to accelerate a deal to its closing. Today, your 
greatest lead investor may be the one who ends up writing the smallest check. 
 
Given how much the landscape has changed, I wanted to do two things for founders thinking through a seed 
fundraise. First, I want to talk about how to strategize around a seed fundraise today, given the radical changes in 
the market over the past few years. Second, I want to talk about a couple of the archetypes of startup stages you 
see in the market today and discuss how to handle each of them. 
 
This article focuses on “conventional” seed fundraising and doesn’t get into a bunch of alternative models of VC that 
I intend to explore in the coming weeks. If you thought traditional seed investing is complicated, wait until you see 
what the alternatives look like. The upshot, though, is that founders with the right strategy have more choices than 
ever, and, ultimately, that means there are more efficient ways to use capital to get the desired outcome for your 
startup. 
 
Thinking through a seed fundraise strategy 
Let’s get some preliminaries out of the way. This discussion assumes that you are a startup, looking to fundraise a 
seed round of some kind (i.e. you’re not looking to bootstrap your company) and that you are looking to close some 
sort of conventional venture capital round (i.e. not debt, but equity). 
 
The problem with most seed fundraising advice is that it isn’t tailored to the specific stage of the startup under 
discussion. As I see it, there are now roughly six stages for startups before they reach scale. Those stages are: 
 
0. Team – deck: This might be dubbed the “hello world” stage of a startup’s journey. There is at least one person 
looking to build some form of company, but the full team, product, market and target aren’t fleshed out at all. 
 
1. Team + deck: In this stage, there is leadership for the startup and the founder(s) have identified a working 
hypothesis for a product or at least a market they want to tackle. Because there is no product, there is obviously no 
product-market fit (PMF). 
 
2. On course to product-market fit: There is a real product, there are users, maybe even a bit of revenue, but 
everything is sort of ambiguous and the team is still actively experimenting and testing ideas around the product. 
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3. Product-market fit, pre-scaling: The startup has identified and developed a product that has clear signs of 
product-market fit, which might come in the form of high NPS scores, strong word-of-mouth marketing, excited 
feedback from users or some other data that says users of the product love it. 
 
4. On course to scalable growth: There is a product people love, but now the company needs to prove it knows how 
to spend money to buy growth. This means setting up marketing channels, handling growth marketing within the 
product itself (on-boarding, sharing tools, etc.) and, if relevant, building out a sales team. Many of these functions 
haven’t been fully tested by the startup yet. 
 
5. Proven, if early growth: Growth channels have real and positive data that’s comparable with other startups. 
 
That’s my ontology at least of the seed stages of a startup. Startups never fundraise at all six stages, of course, but 
many will certainly fundraise at more than one stage. 
 
Here’s the problem that a lot of founders at this point find out the hard way: Seed investors often only invest in one 
or maybe a small handful of these six stages. In some cases, seed investors will say that they do “pre-seed,” and I 
have heard from a number of seed investors in the past year that they are “pre product-market fit.” The reality is 
that these checkpoints are fluid, as are the stages at which investors are willing to invest. Founders often only learn 
the details, though, after spending weeks, if not months, fundraising. 
 
The iron law of seed investing then is to accurately identify at what stage your company is, and then to only focus on 
seed investors that are willing to do a deal at that stage of your company’s development. 
 
Fundraising at stages 0-1 (team -/+ deck) 
Let’s be honest right at the outset here: Not everyone gets to fundraise at this stage. This is a very privileged stage, 
and, unfortunately, access to capital here in many, many cases is pre-determined before you even walk into a 
conference room. 
 
There are a couple of ways that fundraising works at this stage, and all of them have to do with the biographical 
gravitas of the founder(s) walking in through the front door (after all, there isn’t much else to evaluate at this stage, 
is there?). 
 
The easiest fundraise here is going to be for a multi-time founder who appears to be ready to take a big swing for 
the fences and has prior proof that they can build a scalable startup. These are obvious cases, and if you are in this 
boat, you probably already have cash in the bank and don’t need to read this section at all. 
 
Next, I’d say there are a variety of fundraising networks that work well for founders with the right pedigree. There 
are university networks around schools like Stanford, Harvard, MIT and others that will lock in this round of capital 
reasonably early for the right alumni. There are also “mafias” around companies like Google,  Facebook,  Square, 
Dropbox and others where former execs from those tech companies who have become VCs will quickly fund their 
favorite (and hopefully best-performing) former colleagues to get them out of their jobs and into the startup realm. 
If you have the right noun on your resumé, then this is obviously a good option to pursue. 
 
Finally, there are a handful of venture firms that specialize in these two stages, particularly for founders that come 
from less tech-enabled industries (think healthcare, insurance, logistics, etc.), or for founders with in-depth market 
experience where they might be able to sell really well or build earlier partnerships than other founders. These firms 
are betting that the knowledge in a founder’s head will outcompete the smart-but-naive product founders in the 
Valley. 
 
Maybe there are a few other categories of founders here that I am missing. The reality though is that these 
networks either exist for you, or they do not, and not much else is going to change at this very early stage. 
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If you happen to be outside of these exclusive networks, don’t despair — obviously most founders don’t begin with 
a nice cushy seed round to build their company before they even have an idea. There are all kinds of options, from 
accelerators, to corporate incubators, to friends and family rounds, to crowdfunding, to simply paying the bills 
yourself to try to get past this early stage. 
 
But the reality is that if you don’t have the biography to get a fundraise done, then you really need to move on to the 
next stages of company building without early funding. That might mean bootstrapping or funding company 
operations with services, or finding some other way to keep the lights on in the early years. No matter what, you 
need to keep building, because it is always going to be easier to fundraise with a working product and actual data 
rather than just a PowerPoint slide deck. 
 

Fundraising at stage 2 (→PMF) 

You’re on the road to product-market fit, but maybe don’t have it yet. In the past, this was a Death Valley of funding 
— it was nearly impossible to find investors who didn’t say “come back to me when you find product-market fit.” 
The good news is that there has been an explosion of funds that specifically target this stage and actively work with 
founders to help them reach product-market fit. 
 
There are a couple of signs to look for when trying to determine if a venture investor will be compatible at this stage. 
First, you want them to literally say “pre product-market fit” (or something very similar) when they discuss the kinds 
of investments they are looking for. 
 
The reason this is critical is that your startup is still at a very ambiguous stage, and so it’s critical for your investors to 
understand that everything can change about the company in the coming months. The product can change, the 
market can change, heck, even whether it is consumer or enterprise can change. Investors who understand this 
stage will get that you will experiment, try things that may not work out, and nonetheless continue to be supportive. 
 
Second, investors at this stage will talk about how they can help you find product-market fit, and even better, talk 
about startups they have helped reach the next stage. This is not only important because you want your startup to 
progress, but it is also a sign that the VC understands that the next markup in their portfolio will come when you find 
a great product with the data to prove it. This help may come in the form of “advice,” an advisory network of folks 
who are experts in product, engineering, design or market verticals, or even just a promise to cheerlead as you 
explore options (don’t underestimate the value of pure moral support at this early stage). 
 
Funds that invest exclusively at this stage are going to have very small checkbooks. Often, these funds will be as 
small as $5 million or $10 million and will only invest in a dozen or so companies. The model for investing at this stage 
only really works at this scale — it’s impossible for one or two partners to each simultaneously help more than a 
handful of companies. 
 
The key thing to align on is the open-ended nature of the coming months of work. Finding product-market fit is 
something you can operationalize, but that doesn’t mean you can guarantee results on a certain timeline. You 
frankly want optimistic investors who are open-minded about what the future will bring but who are always intent 
on pushing you to find the product that’s going to be a huge success. 
 
Ultimately, the motivation of these investors — like all VCs — is to get a good deal. That means that you will raise 
less money with more dilution at this stage than you would if you could prove product-market fit in the first place. 
The VCs at this stage want to buy in before the valuation of your company jumps, which is also the gamble for you as 
a founder — do you want this capital right now or can you wait until product-market fit to get a better deal? 
 
Fundraising at stage 3 (PMF) 
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This is the classic “seed fundraise.” There are ample volumes of discussion across the internet (and on Extra Crunch) 
about this stage, so I don’t want to rehash a lot of advice that is easily accessible elsewhere. I do want to focus, 
though, on two strategic elements here that are key to this stage in 2020. 
 
First, this fundraise is among the most complicated in 2020 because of the sheer number of check writers interested 
in this stage and the wildly different scales at which they invest. These sorts of seed fundraises are often small 
enough in terms of dollars where almost any investor from small angels to mega funds can meaningfully invest. 
 
We often use the phrase “find a lead investor” to mean finding someone who is going to take most of the round and 
then close it out with relevant angels or operators. Today though, I think the phrase should be more “find a 
champion investor” for this particular stage of seed fundraising. 
 
Here’s what I mean. Yes, there are still lead check writers who will take most if not all of this seed round. But I am 
also increasingly seeing seed rounds at this stage where an angel or a small seed fund investor may put in a small 
check, but has a very engaged and high-depth network of other investors who will almost always close a round 
behind him or her. Sometimes these are so-called mafias, sometimes these are friends and sometimes it’s just having 
a good track record that everyone else wants to follow. Regardless, a check from that champion is basically the 
same as having a lead investor, even if they aren’t providing the bulk of the capital. 
 
Unfortunately, there aren’t great lists of folks like this, so your best bet is to build relationships with other seed-
stage founders and get their references and feedback on specific people or funds in this category. Most founders 
are helpful (after all, someone had to help them!) and they know who to talk to first. 
 
So one dynamic is the massively expanding universe of seed investors. The other strategic consideration today is to 
think about whether you want a fairly narrow cap table with a handful of bigger owners or whether you want a true 
party round. For example, Haus recently fundraised a $4.5 million seed and as our Anna Escher wrote, “Helena 
equates their fundraising process to more of a crowdfunding approach than a traditional VC round, with over 10 
funds and 100 individual investors contributing.”  
 
It used to be that party rounds were looked down upon by many other investors. But there is one upside to this 
model these days, which is that there is less pressure in the next round for existing investors to build up their stake 
on the cap table. Given the amount of demand for startup equity these days, reducing that demand in the first place 
could make future fundraises just a bit easier, while also reducing some level of signaling risk for your company. 
 
Outside of those two strategic points, all the standard advice about seed fundraising applies just as much today as it 
did a decade ago. 
 
Stages 4-5 (unproven versus proven growth) 
Finally, we get to the stage in the seed world that can encompass all kinds of startups, and can sometimes last years. 
This is the post product-market fit, pre-Series A stage when everything becomes about the growth engine at the 
heart of your startup. 
 
Here’s the deal: Just because you have product-market fit doesn’t mean that your product is going to suddenly 
capture its market. People are busy, procurement is hard and everyone is tired. Better solutions don’t always win, 
and sometimes you have to almost jam a product down a user’s throat for them to realize that they need a different 
option than the one they are already using. 
 
There are huge questions that must be answered at this stage in order to move forward. For example, how are you 
going to get user growth? What’s retention like? How are you going to find and lock in effective marketing channels? 
Are those channels economical within the context of your startup’s business model? What are the sales strategies 
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that push a sale to closing? How long does it take to get a customer conversion? Can we hire the right people to 
make all of this happen? And the questions go on and on and on. 
 
And so you have a massive spectrum of ambiguity in a startup’s ability to grow once it has an interesting product. 
There isn’t a clear divide between unproven and proven growth (stages four and five here), although investors will 
definitely have a sense if you are in one bucket or the other based on your data and how much conviction that offers 
them. 
 
What’s changed in 2020 compared to a few years ago is that many venture firms now feel comfortable using a set of 
well-worn playbooks around growth to move a startup forward. There comes a certain inflection point around the 
ambiguity of a startup’s growth where investors go from “can the founders do it at all?” to “okay, I know what we 
need to do next.” The tolerance for investors for ambiguity in growth has gotten much better and so this inflection 
point has gotten earlier and earlier for startups. 
 
At this stage, there are a couple of factors to consider as you search for investors. The most important is coming to 
agreement on what the next few months of a company are going to look like and what numbers need to be hit in 
order to lock in a Series A. Given that the valuations of Series As have become so pricey, hitting the right numbers is 
great for lowering dilution down the line. 
 
The best seed investors at this stage are going to directly help startups achieve the right trajectory, perhaps with 
customer introductions or providing help around scaling out different functions of a company (recruiting, sales, 
marketing, growth hacking, etc.). 
 
By this stage, you should know your product and market, and at least be able to sketch how you will grow. You are 
looking for investors who match that sketch as much as possible. If you are a consumer app, you want people who 
know how to grow consumer apps, and likewise with big enterprise sales, SaaS, SMB customers, etc. Even if these 
investors don’t help you with direct operational support, just the fact that they understand the mechanics of growth 
for your type of startup will create compatibility across a range of decisions that are going to come up in the coming 
months. 
 
Finally, if you are on this course, then you do want a Series A and preferably one with the highest markup and 
highest capital invested. The best investors at this stage have cultivated not only a well-performing portfolio, but 
have built out a highly-engaged network of Series A investors who are going to jump all over you when your seed 
investor calls. In other words, your investor is going to do most of the work of creating FOMO for your startup and 
drive that valuation as high as it will go. 
 
Match your startup to your investor 
To double down on this iron law of seed investing then: You want to make sure you are aligning the exact stage of 
seed your startup is at with the investors who care about that stage. 
 
There are more gradations in the species of “seed investor” than ever, with more and more sub-species of investor 
being classified every year. These investors all have different tastes, and it is critical either to ask these investors 
directly for what they invest in, or to get feedback from other investors and founders to understand the kinds of 
startups in which they want to invest. 
 
Sadly, many seed investors will take meetings with founders even if the underlying startup doesn’t meet their 
investment criteria. Even if you are too early, the thought is that it is never too early to start building a relationship 
with a founder. The problem, of course, is that founders end up spending serious time working with investors who 
don’t really intend to write them a check. 
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You can avoid this state of affairs by just being realistic about the stage your company is at and who might be 
interested in it. Your list of investors is going to be much shorter, but it will also be a much more compatible one, 
and ultimately, you want to spend your precious fundraise time focused on the investors who are most likely to 
write you a check. Take into account some of the unique strategic dynamics that are hitting in 2020 and then get 
back to building a great company. 
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California Startup To Launch Realistic Vegan Bacon  

Bay Area company Prime Roots will debut its first product—vegan bacon made with kōji, an umami-rich fungi—on 
Valentine’s Day. 
 
By Anna Starostinetskaya 

 
BayArea-based startup 
Prime Roots (formerly 
known as Terramino 
Foods) will debut vegan 
bacon for one day only 
on February 14 
(Valentine’s Day).  
 
The new bacon—which is 
Prime Roots’ first 
product—is made with a 
base of umami-rich kōji (a 
fungi used widely in 
Japanese cooking) that is 
fermented and mixed 
with plant-based fats to 
create a vegan “pork 
belly” block which is 

placed in a wood smoker before being sliced.  
 
Prime Roots founders Kimberlie Le (daughter of renowned Vietnamese chef Chi Le) and Joshua Nixon began 
working with kōji while attending the “Plant-Based Seafood Collider” course at the University of California, Berkeley 
and perfected a kōji-based vegan salmon burger during IndieBio’s four-month incubator program.  
 
In 2018, the company raised $4.25 million in a seed-funding round that it is using to innovate new alternatives to 
meat and seafood, including vegan versions of tuna, shrimp, lobster, beef, and more at its new 12,000-square-foot 
facility.  
 
Prime Roots conducted a poll to determine which product consumers wanted most and decided to launch with 
vegan bacon as it was the resounding winner. “We felt like there were no real meat-free alternatives to bacon on 
the market, other than tempeh and seitan, both of which lack the smokey taste and crispy yet chewy texture of real 
bacon,” Le told VegNews.  
 
“Unlike our competitors, we avoid the use of hyper processing techniques and we take on a very different approach 
to creating our protein products. At Prime Roots, we go to the roots by using kōji, which is something that we 
commonly eat and has been eaten for thousands of years, and turn it into protein products like bacon, which is 
beloved by many.”  
 
The company will begin taking orders for vegan bacon (which can be sent as a “bacongram” gift) on its website 
starting at 9am on February 14 until supplies run out and ship 8-ounce containers on a rolling basis. Additional vegan 
products will become available as Prime Roots continues to scale. 
 


