I've prepared this document to accompany my opening remarks before the ArriveCAN
committee. They include additional detail, links, and context to support the brief

introduction I'll be giving before answering questions from committee members.

I have both a background in both private sector technology, and insight into digital
government and public sector modernization. I've started tech companies!, and written
books on doing so?. I also teach® and run conferences*, one of which is the world’s
largest digital government conference. In that role, I've had the great fortune to speak
with hundreds of public sector leaders from over 30 countries about how they build

digital services, including many of their Chief Information Officers.

When news broke that the ArriveCAN app cost far more than its already-elevated price
tag, two software development shops spent Thanksgiving cloning its user interface.
Despite the Globe and Mail claiming that these hackathons would “show ArriveCan
should not have cost $54-million,” all the exercise proved was that a team of private

sector developers could clone a government user interface in a weekend.®

1 Coradiant, started in Montreal, closed the then-largest Series A investment in 2001, after the dot-com

bubble. It was sold to BMC Software in 2011, and our product, TrueSight, created a new category of networking
technology known as Real User Monitoring. | also co-founded Year One Labs, a Canadian tech accelerator that was
one of the first to use Lean and Agile methods to launch successful tech companies. | am also an advisor to and
(small) investor in a few startups.

2 I’'ve written several books on technology and entrepreneurship, including the bestselling Lean Analytics,
widely considered a must-read text for startup founders. The Lean Startup model is an alternative to monolithic,
long-term development, advocating instead an iterative approach of continuous learning.

3 For three years | served as a Visiting Executive at Harvard Business School, where | helped create the
curriculum for a course on data science and critical thinking with the dean of HBS, Srikant Datar.

4 | have founded and chaired some of the defining tech conferences that launched industries such as
networking (Interop), cloud computing (Cloud Connect), and data science (Strata.) | am also the chair of
Startupfest, Canada’s original international startup event, which welcomes thousands of founders from around the

world to Montreal each summer.

> The development shops were working in idealized conditions, and not at the start of a pandemic. They

already had all the staff, and software tools, in place. The app they released—it is still unclear to whom, or on what
platforms—was not rolled out to dozens of airports and thousands of employees and millions of travellers over
multiple updates. Their efforts amounted to little more than a publicity stunt which produced a Potemkin app. |
said as much online at the time, and the founders of both companies publicly agreed with me. Sheetal Jailty and
Zain Maniji, the founders of Tribalscale and Lazer Technologies, both agreed publicly with when [ first posted my
thoughts on the matter online, replying “I agree with everything you said here” and ”.”.



https://www.theglobeandmail.com/politics/article-arrivecan-hackathon-tribalscale-lazer/
https://en.wikipedia.org/wiki/Potemkin_village
https://twitter.com/SheetalJaitly/status/1579246934371409920
https://twitter.com/zainmanji/status/1579211014549430272
https://twitter.com/acroll/status/1578971296141934592
https://twitter.com/acroll/status/1578971296141934592

Cost and time overruns happen all the time® in enterprise software development. The

public sector has it worst of all: In addition to an App, ArriveCAN needed

1. Design. In March of 2020, there was no COVID border app to copy. The
ArriveCAN app had to be invented.

2. Governance.’ Software must respect users’ rights—which takes time, money,
committees, and lawyers.

3. Training.® Thousands of workers needed to be told how to run, support, and use
the software across all borders and most airports.

4. Operations.’ The software ran for a year and a half. Cloud computing costs
alone exceeded $4M.

5. Interoperability.! The app had to check passwords, validate vaccine proofs,
and look up passports, flights, and medical data across multiple jurisdictions.

6. Accessibility.! Unlike private companies—who charge extra for accessibility

features—government apps must work for everyone.

6 A 2003 HBR article reported that most large projects come in late and over budget. So the fact that

ArriveCAN blew way past its initial estimates should not be a surprise. In another study, “one in six of the projects
had a cost overrun of 200%, on average, and a schedule overrun of almost 70%.” Large projects with a budget over
S1M are twice as likely to fail as small ones.

7 Setting aside for a moment the irony that citizens concerned with government overreach and invasion of
privacy launched a cross-country truck protest and shut down the capital for a week, but are now complaining
about the cost of complying with laws and regulations that protect their rights.

8 In the case of ArriveCAN, this included airline staff and border agents from coast to coast to coast. There’s
also documentation to be written and maintained. It has to be usable by actual humans in busy places like security
lines and check-in counters.

K Software needs to run somewhere, whether you buy the machine or rent computing in the cloud.
Running an app for a year and a half that serves millions of travellers cost over $4M, according to public records.
While cloud computing is flexible, its costs vary with demand—as they do with other utilities—making them hard
to predict in advance.

10 No app is an island. ArriveCAN had to connect with password lookups, passport details, and airline flight
timetables. Across borders and jurisdictions. With different rules and laws. Much of it involving personal medical,
travel, and identity data. This is not a simple task.

n For-profit companies target the lucrative middle of the market; governments are for all, and have to make
it accessible to everyone. People using screen magnifiers need to be able to read the app. Private developer shops
charge extra for this stuff, and only do it if it’s in the spec. Governments don’t get to choose that (nor should they
be expected to.)


https://hbr.org/2003/07/delusions-of-success-how-optimism-undermines-executives-decisions
https://hbr.org/2011/09/why-your-it-project-may-be-riskier-than-you-think

7. Language.'” This isn’t just about translation. Every word is scrutinized, because
one wrong pronoun will lead to a politician being attacked during question
period and a public servant being blamed for it, when instead it should be a
simple matter of correcting the error in a future update.

8. Procurement. Contracts mean legal terms, and Most-Favoured-Nation clauses,
and escrow, and intellectual property assignment, which adds time and cost.

9. Deployment.* We need software to manage the app, test the next version,
monitor it to make sure it’s working, alert when it’s not.

10. Backups.' Imagine what an outage would do to travel. Do you have copies of
everything? How do you restart the machines, and restore the data, when
thousands of travellers are in transit?

11. User testing.” On a wide range of phones and system language settings.'®

Teams faced so many bureaucratic hurdles and outdated rules and legacy systems, en
deux langues, that it's amazing the app was built at all, let alone in a month'’. Was it

any good? It worked'®, which is more than we can say for the Federal Payroll System.

12 Perfect, it is said, is the enemy of good enough. The wonderful thing about digital is that unlike physical

things, it can be updated constantly. For many reasons, government doesn’t get that benefit.

13 Software needs to run somewhere. That means testing everything, automating the addition and removal
of equipment as capacity changes, and even running a parallel development platform on which to test the next
version (because ArriveCAN was being updated and modified for 18 months.)

14 In the real world, things stop working all the time. We save every change in a version control system so
we can restore earlier software if something breaks. We need a physical alternative if the digital one goes down,
and a way to import that physical alternative into the digital one once it’s running again. Processes to restart and
restore data. You know, a backup plan. For, you know, all cross-border travel.

1 This includes testing camera's ability to scan, and the QR code you scan on arrival, and the long pauses
while someone finds their flight number while in line, and the database their personal data is being stored in.

16 Once someone uses the app, they immediately disconnect from the Internet (it’s called Airplane Mode for
a reason.) When the passenger arrives, they may not have a data plan. Everything has to be stored on the phone
and synchronized with the cloud.

7 This thread from Dan Hon dives into salary expectations and other factors, in a previous tempest about
the cost of building (well, cloning) vaccine finder websites.

18 It even did things like remember your state when you moved back a page. By comparison, when | click
back on Air Canada's website, | get an error message saying | pressed back too many times and need to restart my
search.



https://www.linkedin.com/in/danhon?miniProfileUrn=urn%3Ali%3Afs_miniProfile%3AACoAAABOVh8B9sJcoTTS3OI-OZ5WSTC-4mPBWFk
https://twitter.com/hondanhon/status/1359587806159405057

And it was far better than the alternatives: Shutting down the border; or doing things

by hand, face to face, in a pandemic.?

These are not excuses. The Globe is right?°. $54M is too much, and Canadians should be

angry. Not at the price tag, but at what it means for our country.

Each year, the United Nations publishes an assessment of digital government across its

193 member nations. In 2010, Canada ranked third in the world. This year, we’re thirty-

second, behind a list of countries that includes Estonia, Denmark, Australia, the

Netherlands, Japan, Kazakhstan, Spain, Slovenia, Cyprus, and Latvia. %

Estonians do their taxes in ten minutes. Kazakhstan launched a smart traffic system.
Ukraine’s app logs you in with your face, and has been used to crowdsource radiation
readings. Bangladesh has a biometrics-based social safety net payout system. Peru,
Georgia, Cyprus, and Serbia all moved up in the rankings this year. So did Ukraine—

and it’s at war.?” And yet somehow, Canada tumbled out of the top thirty.

We should be angry because our government is unable to deliver superb information

technology quickly and affordably.

Government is IT. The punched card ran the census and ushered in the mainframe.

Government gave us the Internet, satellites, and the CBC. While on the outside

1 Many of ArriveCAN’s critics chafed at these restrictions, and may believe that doing nothing in response

to COVID-19 was an option. The cost that not responding to COVID in terms of lives and impact to the economy is
beyond the scope of my expertise.

20 While some of the ArriveCAN criticism may be a thinly-veiled protest about vaccine mandates and public
health measures, this does not discount the fact that the public sector tech platforms on which Canadians rely are
falling behind the world.

21 The top 15, in descending order, are Denmark, Finland, South Korea, New Zealand, Sweden, Iceland,
Australia, Estonia, Netherlands, USA, the UK, Singapore, the UAE, Japan and Malta.

2 Canada is a G7 country with ten times the per-capita GDP of Ukraine. 98% of Canadians are online
(compared to 75% of Ukranians.)



https://desapublications.un.org/sites/default/files/publications/2022-11/Web%20version%20E-Government%202022%20November%2010.pdf
https://desapublications.un.org/sites/default/files/publications/2022-11/Web%20version%20E-Government%202022%20November%2010.pdf
https://desapublications.un.org/sites/default/files/publications/2022-11/Web%20version%20E-Government%202022%20November%2010.pdf
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=CA-UA
https://data.worldbank.org/indicator/IT.NET.USER.ZS?locations=CA-UA
https://data.worldbank.org/indicator/IT.NET.USER.ZS?locations=CA-UA

government builds roads and tests crops and staffs service desks and protects

coastlines, at its core, government is big tech.

Countries are racing to build digital government because it is better, faster, cheaper,
more accountable, and more popular in almost every way. Once someone has used a
digital service, they very seldom want to go back to doing that thing in person, via fax,

or over the phone. %

We should be demanding more from government. Some of the things I've seen

discussed on the world stage include:

« Asingle citizen dashboard that shows everything government knows about us,
and what we can do with it, alongside a searchable history would be a good
start.*

» Single-sign-on. Being able to log in is the foundation of any digital service, yet
Canada’s efforts here have floundered, in no small part because of the unique
structure of our confederation. Somehow, Canadians are we okay using Google,
Facebook, or Twitter to sign in, when none of those organizations are legally

accountable to us, but reluctant to use the government to do so.

3 As an example, in order to appear before the committee, | had to open a Microsoft Word document, edit

it, save it, and return it by email to the Clerk. This requires that | have licensed commercial software, which blocks
participation in a democratic process for many citizens and residents. That document is also ambiguous (does
“location of witness on the day of the meeting” refer to my home address, or where | am sitting as | testify?) This
should be an open, web-based, digital process—as should every interaction between a private individual and their
government.

24 The government has more information on us than anyone, from our taxes to our medical history to our
travel records. Nobody should know more about us than we do, including our government. Yet we force citizens
and residents to navigate the Westminster model, forcing them to access different portals in ways that are
convenient for the structure of government but not for the individual. ESDC and Service Canada are doing
promising work on this as a Life Journey program.



https://www.youtube.com/watch?v=EtTNYarshrU
https://www.linkedin.com/feed/update/urn:li:activity:6991820614508367872/

« Technically savvy leaders and public servants.? That takes real, meaningful
compensation, cultural change, *® retraining, and yes, replacing those who can’t
or won’t adapt.?’

e A culture of innovation and experimentation. How can we use technology not
just to make services better, but to make government better? Can we have public
betas??® Can we build dashboards that show what government is working on, or
which services are being used, or even our representatives’ voting records? In an
era of livestreams and upvotes, can we have quarterly debates among our

leaders, tackling questions we vote on as a country?

Our society depends on a technologically literate public sector. Humans invented
government to accomplish together what we could not do alone. We drafted a
constitution, and swore allegiance, and paid taxes, and held elections. It made us

stronger.

If you'll indulge me in a brief history lesson, consider the impact of the printing press
on government. It was instrumental in displacing the Church and the Monarchy as the
dominant forms of government, both by spreading knowledge throughout the
population and by giving the public a means to protest. It took roughly three hundred
and fifty years from Gutenberg’s invention to the French Revolution. But the course of

history was inevitable.

% Few technologists go into government. It’s hard to find and retain talent when all you can promise is

uncompetitive salaries, outdated tech stacks, and a wave of public vitriol surrounding a hot-button project.
Meanwhile, many public sector “lifers” simply do not get “digital,” and government can’t shed those who are
unwilling, or unable, to adapt to new digital realities.

26 This is much more than just the compensation issue that Sean Boots and Amanda Clarke mentioned in
their testimony before this committee. The efforts of Federal CIO Catherine Luelo, and the work of the Canadian
Digital Service and Canada School of Public Service to modernize government, are a good start. But they will not
succeed without widespread, unwavering support from politicians and a clear mandate from voters.

2 In 2020, Paul Glover remarked onstage that the roll-out of Microsoft Teams, which was originally
scheduled to take three years, happened in six weeks as the pandemic forced us all to work from home. | am
unaware of any consequences resulting from this astonishingly inaccurate estimate.

28 We have some examples of this in certain departments.



footnote:%20https://alpha.service.canada.ca/projects

The Internet is at least as significant a revolution in information technology as the

printing press. Canadians already spend nearly eight hours a day online. We are fluent

in apps, living on the web, connected in our classrooms and our cars. We sleep next to
our phones, and they’re the first thing we check in the morning. We are always
connected, with a screen in every pocket, just fifteen years after the iPhone was

introduced.

We are, at least partly, a digital species; yet we're using a system of government
invented around the time of the printing press. We cannot know what government will
look like a century from now. But we can be certain it will be unrecognizable from

what it is today.

ArriveCAN is a warning that without real, sweeping changes to the way we build,
deliver, and hire for public sector technology, we will not be able to adapt to the

tectonic shifts of a digital era.

The answer is not more outsourcing. I don’t want my government to be a hollowed-out
shell of policymakers and bureaucrats, completely dependent on the private sector for
its operations. There’s plenty of room for public/private collaboration around the
utility parts of technology, such as cloud computing or broadband, but we cannot

delegate the reinvention of government.

We should choose to create the future, rather than be crushed by it. Government must

code. Canada depends on it.

Alistair Croll
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