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Welcome to the 
Optimization issue

As the world begins to imagine a post-pandemic, 

digital-first era, business and government leaders 

are refining their digital transformation plans. We’re 

seeing an increased focus on optimization, which 

we define as the simplification, integration, and 

redesign of processes to improve speed and agility.

To understand how companies and public 

entities are using technology to drive optimization, 

ServiceNow and ThoughtLab conducted a global 

survey of 900 senior business leaders from around 

the world.

The survey covered a mix of C-suite executives, 

including CEOs, COOs, CIOs, CHROs, and chief 

customer care officers (CCOs) or their equivalents. 

These executives worked in five sectors across 13 

countries. Company sizes ranged from $350 

million to more than $5 billion.

To identify best practices, we categorized 

respondents as leaders, intermediates, and 

beginners, based on the progress they have made 

in key areas of optimization. This enabled us to 

show what leaders do differently than others, and 

the performance returns to be achieved by moving 

to the next stage of maturity.

We found that leaders are more aggressive in 

addressing people, processes, and technology. 

Leaders understand the importance of these three 

pillars in supporting optimization efforts. They are 

ahead in nearly all aspects, but in certain areas, 

particularly those steeped in change management, 

they far outstrip others.

Tellingly, the top three optimization steps taken 

by leaders feature one element from each of these 

pillars. In each instance, leaders are substantially 

more likely to be taking these steps than others. On 

the technology front, 65% of leaders are modernizing 

IT platforms and systems to optimize business 

processes, compared to just 56% of non-leaders.

LETTER FROM THE GUEST EDITOR 

DAVE WRIGHT

On the process front, 60% of leaders are 

improving coordination across departments and 

functions versus just 44% of non-leaders. On the 

people front, leaders are pursuing the provision of 

optimization training and upskilling in vastly greater 

numbers than non-leaders: 57% versus just 37%.

Leaders understand that it’s not enough to 

provide staff with better technology. To be 

effective, organizations need to ensure their 

people can make the most of the tools presented to 

them. Leaders are also well ahead in steps that 

inspire and motivate the workforce. They are 

significantly more likely to provide a vision and 

objectives around optimization, as well as to build 

a process optimization culture. Leaders are fully 

committed to optimization and are embracing 

core elements of change management to get it 

done. (Check out page 4 for more results from the 

Optimization Survey.)

We packed this issue of Workflow Quarterly 

with insights chosen to help you navigate the 

digital revolution. On page 16, ServiceNow CIO 

Chris Bedi presents the three key elements of a 

digital operating model. (Spoiler alert: they include 

information, convenience, and exclusivity.)

We also profile process-mining pioneer Celonis 

(page 12), and interview Yoshua Bengio, one of the 

world’s leading AI researchers (page 20). Bengio is 

currently working on robust AI systems that can 

assist humans in decision-making based on 

estimated causation as well as correlation of events.

In the future, we can expect these intelligent 

systems to drive process optimization efforts in 

every industry. When that happens, remember you 

read it here first. ■

New research shows how leading companies 
orchestrate people, processes, and technology 
to drive business success

DAVE WRIGHT  

IS THE CHIEF INNOVATION 

OFFICER AT SERVICENOW.



The optimized 
enterprise 

A global survey takes measure of the next phase in digital transformation—

optimizing business processes

Top areas of enterprise optimization

Five enterprise functions that will see the biggest jumps  
in optimization progress

Top technologies driving optimization

Digital tools used to accelerate digital optimization

Low code, big promise

Companies are just starting to use low-code tools  
to streamline software development

EMPLOYEE 
EXPERIENCE AND 

WORKFLOWS

SALES AND 
MARKETING

QUALITY  
AND PROCESS 
IMPROVEMENT

CUSTOMER 
EXPERIENCE  
& SUPPORT

IT SERVICES  
AND SUPPORT

CLOUD 
PLATFORMS

IOT MOBILE TECH 
AND APPS

AI AND 
MACHINE 
LEARNING

REAL-TIME  
DATA

TELECOM FINANCIAL 
SERVICES

MANUFACTURING HEALTHCARE PUBLIC 
SECTOR

NOW 23% 13% 23% 30% 33% 76% 68% 40% 40% 37% 7% 6% 4% 3% 2%

WITHIN  
2 YEARS 54% 36% 45% 50% 53% 87% 67% 44% 52% 52% 13% 16% 8% 8% 10%
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Organizations that went big on digital tools and platforms 

during the pandemic now face a longer-term challenge—putting 

them to work to simplify, accelerate, and optimize business 

processes at scale. In many industries, succeeding at this will 

define competitive advantage in the years ahead.

A new global survey by ThoughtLab and ServiceNow explores 

how enterprises are tackling optimization strategies in five major 

sectors—financial services, healthcare, manufacturing, the public 

sector, and telecommunications. Here’s a snapshot of where they’re 

making progress, and how. ■

SOURCE: THOUGHTLAB/SERVICENOW

https://www.servicenow.com/lpwhp/automation-tools-helping-companies-optimize.html
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The manufacturing industry has been hit hard by 

the pandemic. Supply chain disruptions continue 

to make headlines and the price of goods has 

risen worldwide. At the start of the pandemic, 

about 1.4 million American workers lost 

manufacturing jobs. While the industry has 

rehired many, hundreds of thousands of positions 

remain open. According to a report from Deloitte 

and the Manufacturing Institute, the 

manufacturing skills gap is projected to leave more 

than 2 million jobs unfilled by 2030, costing the 

U.S. economy as much as $1 trillion.

To meet these challenges, manufacturers are 

investing in advanced technologies such as 

artificial intelligence and low-code tools. A global 

survey from ServiceNow and ThoughtLab that 

polled 900 executives in 13 countries on the state of 

optimization in  industry found that manufacturers 

are investing more in these technologies than any 

other vertical except financial services. Experts are 

dubbing this flurry of investment “Industry 4.0.” 

Here are some of the innovations that will usher in 

the smart factory future:

Cobots: Collaborative robots or “cobots” carry 

out routine tasks on the factory floor without 

human help. Robots do most of the heavy lifting, 

making these factories resilient in the face of labor 

shortages. Although cobots require configuration, 

they are programmed using low code, a type of 

programming that breaks down complicated 

programming languages into simple building 

blocks that non-technical people can use.

Intelligent supply chain: Traditionally, 

manufacturers and suppliers map out supply 

chains based on what they needed previously to 

calculate what they might need in the future. But 

such data is not helpful during a global pandemic. 

By contrast, artificial intelligence can take in real-

time weather patterns, production speed, and 

traffic conditions to make automated decisions 

about demand, production, and inventory much 

faster than a human being.

Factory of things: Sensors, RFID tags, and GPS 

devices can be used throughout supply chains and 

the factory floor. Such devices constantly collect 

data on what other machines are doing and 

transmit it back to human controllers. Machine 

learning–based systems then process that data and 

recommend specific actions for humans to take on 

purchasing volume, shipments, and production. ■

Neural network 
Inspired by the brain, an AI system 
built of networked processors that 
compute small parts of a task and 
learn by trial and error.

Transformer 
No, not the transforming robots. 
These are neural networks that 
transform a sequence of inputs into 
outputs. Transformers are especially 
useful in understanding, translating, 
and generating language.

Crash blossom 
An ambiguous phrase that 
confounds natural language 
understanding, such as “Red Tape 
Holds Up Skyscraper,” which can be 

understood to mean that the 
building was delayed or that it would 
have collapsed if not for very strong 
red tape.

Robotic process automation (RPA)  
Take any boring copy-and-paste 
task and RPA automates it. RPA lets 
machines do rote tasks (which they 
love), while humans get to do 
whatever they like to do.

Process mining 
An automated deep-dive into computer 
logs to identify process inefficiencies 
and suggest ways to speed them up, 
moving companies toward a zen-like 
state of process perfection!

TECHNICALLY SPEAKING

Jargon optimizes language like IT optimizes processes. What follows are 

terms from AI, ML, and digital transformation, which we group under the 

category of optimization (more jargon!).

Industry 4.0 
addresses 
manufacturing 
challenges
Smart factories are poised  

to mitigate labor shortages 

and supply chain disruptions

BY EVAN RAMZIPOOR

Work will never be the same
Steve Cadigan, former LinkedIn CHRO, says COVID has changed 

the dynamic between employer and employee forever

BY THOMAS LEE

As infection rates soar and the pandemic stretches 

into a second winter, organizations are yet again 

reassessing their work policies. Workflow 

recently sat down with Steve Cadigan, former 

CHRO at LinkedIn and author of Workquake: 

Embracing the Aftershocks of COVID-19 to 

Create a Better Model of Working. The interview 

has been edited for length and clarity.

What are best practices right now for companies 

around hybrid work?

We’ve passed the point of leaders recognizing that 

we’re never going back to normal. We have to cope 

with the new reality that we are adapting to an 

evolving situation that keeps changing. The 

ground is not firm.

What business leaders have to account for is 

each employee’s personal assessment of what’s a 

safe work environment for them, which is putting 

leaders on their heels. The best practice today is 

not to make a decision. One team works from 

home, one team can go ahead and do hybrid. 

Leaders will listen and get feedback and course-

correct and adapt.

Do employees want to go to an office anymore?  

Or do they prefer to work from home?

When people say they want to work from home, 

that doesn’t mean they want to work in their 

homes. For a large majority of people, it’s “I’d love 

to go to a shared workspace. I don’t want to 

commute and don’t see the value of being in the 

office.” That is a big reveal of the pandemic. We 

thought all the time in the office was super 

valuable, but for many that thinking has been 

revealed as hollow.

The groups that are suffering the most are new 

college grads and new hires. They don’t have the 

normal channels of meeting people. They’re also 

not building those deep roots that lead to 

engagement and loyalty because they’re not 

viscerally connected. They’re an interesting 

demographic to watch as this plays out.

Are we any closer to figuring out how and where 

people will be working after the pandemic?

I think we’ve got a long way to go. It’s going to 

be rocky because I don’t think we’ve hit a point 

where people know what they want. People’s 

career paths are going through a metamorphosis; 

they have so many choices of where and how to 

work. And that’s going to be frustrating for leaders 

who want clear answers. This is going to be messy 

for a while. ■

PHOTOGRAPH BY  

POSSESSED PHOTOGRAPHY

https://www.nytimes.com/2021/11/14/business/economy/farm-exports-supply-chain-ports.html
https://www.nytimes.com/2021/11/14/business/economy/farm-exports-supply-chain-ports.html
https://www.cnbc.com/2021/10/13/prices-continue-to-riseheres-whats-getting-the-most-expensive.html
https://www.cnbc.com/2021/10/13/prices-continue-to-riseheres-whats-getting-the-most-expensive.html
https://www2.deloitte.com/us/en/pages/about-deloitte/articles/press-releases/deloitte-manufacturing-skills-gap.html
https://www2.deloitte.com/us/en/pages/about-deloitte/articles/press-releases/deloitte-manufacturing-skills-gap.html
https://www.servicenow.com/lpwhp/automation-tools-helping-companies-optimize.html
https://www.servicenow.com/lpwhp/automation-tools-helping-companies-optimize.html
https://www.servicenow.com/workflow/crash-courses/strategies-for-the-transition-to-hybrid-work/
https://www.amplifypublishing.com/product/workquake-embracing-the-aftershocks-of-covid-19-to-create-a-better-model-of-working/
https://www.amplifypublishing.com/product/workquake-embracing-the-aftershocks-of-covid-19-to-create-a-better-model-of-working/
https://www.amplifypublishing.com/product/workquake-embracing-the-aftershocks-of-covid-19-to-create-a-better-model-of-working/
https://www.servicenow.com/workflow/employee-engagement/preventing-it-job-burnout-using-hybrid-work-models/
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A new spark 
for the digital 

enterprise
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Process mining gives business the insight  
to automate strategically

BY DAVE WRIGHT



10 11WORKFLOW QUARTERLY WINTER 2022

Many of us are spending so much time on digital 

transformation that it can be easy to forget the 

underlying purpose. At its core, digital 

transformation aims to create a better experience 

for our customers and employees. Automation is a 

key part of the story. To deliver better products 

and services, businesses are automating manual, 

repeatable processes. This frees up employees to 

perform more creative tasks while making it 

possible to achieve business goals even faster. It’s 

better for customers and employees.

If we focus on the goal of digital 

transformation, it becomes easier to see the next 

logical step, which is increasing the quality and the 

efficiency of our digital experiences. In a word, the 

next step is hyperautomation.

Hyperautomation brings together cutting-edge 

technologies like artificial intelligence, machine 

learning, robotic process automation, and process 

mining to automate as many business processes as 

possible. In the years to come, you’re going to be 

hearing a lot more about all of these technologies, 

but I want to focus on process mining.

Process mining is a uniquely powerful tool that 

can reveal bottlenecks and redundancies that slow 

down business processes. A business process is 

any set of related, structured activities that lead to 

a specific outcome, like when a customer submits 

a support ticket that must be routed to the correct 

team. Here’s how process mining works and why I 

think it’s so important.

An X-ray for business processes

How does process mining work? It starts with a 

fundamental part of modern IT infrastructure: 

event logs. Every time someone performs an IT 

function—a customer engages with a chatbot, or 

an employee addresses a support ticket—this 

action generates event log data. Event logs record 

interactions between humans and bots.

Process mining analyzes those event logs to 

generate snapshots of how systems are 

functioning in real time. Think of it as an X-ray. If 

you suspect that you’ve broken your knee, you 

can’t know for sure until you get a picture of 

what’s going on beneath your skin. Only when you 

have that picture can you think about how to 

repair the bone. In the same way, process mining 

exposes redundancies, bottlenecks, and other 

problems that might negatively impact a process.

The reason why I’m so excited about process 

mining is that it’s an invaluable tool for digital 

transformation and hyperautomation. When you 

start thinking about how to digitize and automate 

business processes, it can be easy to get carried 

away. In fact, many teams do make the initial 

mistake of automating too much or 

indiscriminately. Process mining gives you the 

information you need to prioritize digitization and 

automation. Once you know where the problems 

are, you know where to start.

Applying process mining

I know process mining can seem rather abstract, so 

it’s helpful to see a real-world example. Let’s take the 

loan approval process. Here’s how we might apply 

hyperautomation—and specifically process mining—

to improve this cumbersome, complex process.

When someone first applies for a loan, we can 

use virtual agent technology like a chatbot to 

guide that initial conversation. The chatbot can 

help the loan applicant determine which loan they 

should apply for. Using simple orchestration, we 

can then route that application to the appropriate 

loan officer. An AI system can aid the loan officer 

in deciding which loan would be the best fit for 

the applicant.

Now, this is where process mining comes in. 

Remember, each of these steps generates an entry 

in an event log. Process mining gathers data from 

these event logs to give us visibility into the entire 

loan approval process. We can then audit each step 

to figure out where we can reduce errors, 

roadblocks, and redundancies.

While hyperautomation can improve each step, 

we won’t know exactly how to apply the 

technology—or which technology to apply—without 

process mining.

The future of business

Loan approval is just one example we can fine-

tune using process mining. But don’t let the scale 

of this example fool you; process mining can have 

a huge impact on any organization as a whole. 

Instead of blindly trying to automate a company’s 

entire IT infrastructure, process mining allows the 

company to understand how processes interact 

with each other, identify inefficiencies, and make 

smart decisions to improve them. In this way, we 

can use process mining to improve enterprise 

supply chain management, resource planning, IT 

infrastructure, and more.

I have a hard time imagining a future where 

process mining doesn’t play a crucial role. At the 

moment, the suite of technologies involved in 

hyperautomation work in tandem. Thinking back 

to the loan approval process, for example, virtual 

agent technology, orchestration, and AI each 

work unilaterally to automate the process, and 

process mining provides auditability 

independent from those technologies. But in the 

future, that will change.

As our technology improves, hyperautomation 

will make it possible for these technologies to 

affect each other. We’ll be able to run process 

mining, for instance, and then have AI look at the 

output to identify bottlenecks. When 

hyperautomation begins to work on this meta 

level—automating the automation, if you will—we’ll 

be able to create experiences and products faster 

than ever. ■

Companies investing 
significantly in process 
optimization

23%

NOW

45%

WITHIN  
TWO YEARS

PHOTOGRAPH BY  
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Process mining 
exposes redundancies, 
bottlenecks, and other 
problems that might 
negatively impact  
a process.”

SOURCE: THOUGHTLAB/SERVICENOW
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The self-
optimizing 
enterprise
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An interview with process-mining pioneer Alex Rinke

BY STUART LUMAN
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In the modern digital enterprise, system logs 

record every action, interaction, and reaction of  

a business. Process mining is a technology that 

analyzes data captured by these logs and then 

suggests actions to optimize systems and 

processes throughout a company. 

Celonis, a ServiceNow partner headquartered in 

Munich and New York, is a leader in this field. 

Co-founder and co-CEO Alex Rinke likens process 

mining to an X-ray machine for business, revealing 

a company’s internal processes, identifying faulty 

ones, and pushing proactive measures to improve 

them. Other players in this space include UiPath, 

IBM, and Software AG.

Once processes have been mined, the 

company’s Execution Management System (EMS) 

goes further, allowing non-IT experts to examine 

and visualize, from start to finish, internal 

processes gleaned from their existing enterprise 

systems such as SAP, Salesforce, Oracle, and 

ServiceNow. The EMS then suggests process 

improvements allowing companies to enjoy 

greater productivity, profit, and sustainability.

“It gives our customers a 360-degree view of 

business processes, by weaving together different 

events and data points,” says Rinke. “On top of 

process mining, our EMS automatically comes up 

with recommendations and actions to take.”

Making data actionable

Much of a company’s daily operations consist of 

set processes, defined as a series of actions that 

have a beginning and an end. Examples include 

accounts payable and receivable, procurement and 

inventory management.

Nowadays these business functions are heavily 

automated in many organizations. Computer 

systems log every step taken, every second of 

every day. These logs and the data they contain are 

the raw materials that Celonis and other process 

miners analyze to provide real-time monitoring of 

a company’s operations.

Process mining creates interactive dashboards 

that map operations, pinpoint errors or exceptions, 

and show how to correct and prevent them in the 

future. The system continues to run after the initial 

scan, parsing individual processes and making 

suggestions to achieve ever-greater efficiencies.

Process mining could revolutionize what until 

now has been a largely subjective field dominated 

by management consultants, replacing them with 

automated, dynamic systems that anyone can use. 

“In a few hours you see the workflows and where 

the friction points are,” says Rinke. “You get a way 

higher quality picture, faster. It’s automated, it has 

endless resolution, and there’s no politics.”

Celonis isn’t the only company doing process 

mining, but it was one of the earliest to get started 

and is ahead of the competition, according to 

Daniel Johnson, director of automation at Future 

WorkForce, a British-Romanian firm that 

specializes in helping companies adopt machine 

learning and artificial intelligence technologies, 

including Celonis’s EMS.

“The value and power of something like Celonis, 

from my point of view, is that it allows operations 

teams to actually understand what’s happening 

within their business processes day-to-day,” says 

Johnson. “And then where their processes are 

inefficient, giving them data to make decisions 

about how they can improve those processes to 

reduce costs or operations, delight their customers, 

or increase revenue.”

One customer who has seen a big 

improvement is German automaker BMW. The 

company decided to start slowly, collaborating 

with Celonis to focus on one process in one area: 

to reduce the amount spent on paint in one 

factory. After a successful result, BMW now uses 

Celonis to monitor 50 different processes, which 

affects 80% of the carmaker’s manufacturing 

footprint, according to Rinke.

The future looks good

Celonis was founded in Munich a decade ago by 

three German university graduates: Bastian 

Nominacher, Martin Klenk, and Rinke. Since then, 

it’s grown fast. Today the company has more than 

2,000 employees at 16 locations worldwide and 

more than 2,000 enterprise-scale customers, 

including Uber, AB InBev, Deutsche Telekom, 

Cisco, Whirlpool, Dell, and of course BMW. In mid-

2021, the company announced it had raised $1 

billion in a Series D investment round that 

valued the company at $11 billion.

The company has also been engaged in a flurry 

of acquisitions and partnerships. In October 2020, 

it acquired Integromat, which helps customers to 

create automation across internal systems. In 

October 2021, it acquired Lenses.io, which 

produces software that lowers technical barriers to 

analyzing and utilizing real-time data streams. It 

has also entered into strategic partnerships with 

companies such as Conexiom and IBM.

In October 2021, Celonis and ServiceNow 

announced they would jointly deliver solutions to 

help customers identify and prioritize processes 

that are suitable for automation, then create digital 

workflows to optimize those processes for more 

seamless digital operations. ServiceNow also 

pledged to invest in Celonis. The companies plan 

to release jointly designed products and services in 

the first half of 2022.

More than just a niche business tool

The market for process mining is part of a larger 

IT trend that research firm Gartner calls 

“hyperautomation.” The term refers to the use of 

various emerging technologies, including process 

mining, robotic process automation, execution 

management, machine learning, and virtual 

assistants, to automate as many business 

processes as possible. Gartner projects the 

hyperautomation market will reach almost  

$860 billion by 2025.

The next stage of process mining will focus less 

on tweaking existing processes, according to 

Rinke. Instead, the goal will be to generate new 

and better processes by analyzing a company’s 

entire business holistically. It could also tailor 

specific processes for individual customers.

“Ultimately you will have processes that 

compose themselves on the fly and then decompose 

themselves,” he says. “Meaning you come in as a 

customer, call customer service, and immediately 

the system in real time analyzes all the other 

customers that look just like you, which product 

you’re using, and then actually composes the 

process in real time, the perfect process for you.”

To date, process mining has mainly been 

applied to help companies improve their 

productivity. In the future, it could also help reduce 

global carbon emissions, Rinke says. In the 

sprawling agricultural sector, for example, 

streamlined processes could help reduce food and 

resource waste, along with unnecessary emissions. 

“If food waste were a country, it would be the 

third largest carbon emitter in the world,” he 

says. “And 80% of food waste is caused by 

inefficient processes in the supply chain, not with 

the consumer.” ■

Ultimately you will  
have processes that 
compose themselves 
on the fly and then 
decompose themselves.”

63%
OF OPTIMIZATION LEADERS  
GET HIGH VALUE FROM DEVELOPING  
A SYSTEM THAT ENABLES CONTINUOUS 
PROCESS IMPROVEMENT, COMPARED 
WITH 28% OF NON-LEADERS.

ALEX RINKE

CO-FOUNDER AND CO-CEO, CELONIS

SOURCE: THOUGHTLAB/SERVICENOW

https://www.fwfcompany.com/rpa-tools/
https://www.fwfcompany.com/rpa-tools/
https://www.celonis.com/customers/
https://www.celonis.com/press/celonis-announces-1-billion-round-to-meet-industry-wide-demand-for-execution-management
https://markets.businessinsider.com/news/stocks/celonis-acquires-integromat-an-industry-leading-online-automation-platform-1029680017?op=1
https://lenses.io/company/about-us/
https://www.celonis.com/press/celonis-ushers-in-the-era-of-data-execution
https://www.celonis.com/partner/technology-partners/ibm/
https://www.servicenow.com/company/media/press-room/servicenow-celonis-partnership.html
https://clear.ucdavis.edu/blog/carbon-impact-food-waste-problem-what-were-not-eating
https://clear.ucdavis.edu/blog/carbon-impact-food-waste-problem-what-were-not-eating
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Every 
business 
needs  
a digital 
operating 
model

In the new world of work, success hinges  

on information, convenience, and exclusivity

BY CHRIS BEDI
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We are living through a digital revolution that 

will leave no company, industry, or market 

untouched. The revolution is pushing companies 

to replace siloed structures and outdated metrics 

with new operating models powered by data, 

speed, and dynamic insights.

This trend accelerated during the pandemic, 

as companies around the world leaned on 

digital platforms to streamline operations, 

manage distributed workforces, and create new 

business models.

Examples of these new revenue streams are 

everywhere. Think of Heineken selling beverages 

direct to consumers instead of through brick-and-

mortar stores, Peloton delivering virtual workouts 

to a global community of fitness enthusiasts, or 

Disney launching a new streaming service that 

helped offset revenues lost from shuttered theme 

parks and movie theaters.

To capitalize on these opportunities, companies 

need to transform their core. They must deliver 

great customer and employee experiences powered 

by automated workflows that connect front, 

middle, and back-office functions. The shift to 

delivering everything as a service requires new 

metrics around renewals, customer success, and 

adoption. In short, enterprises need digital 

operating models. These models revolve around 

three main characteristics: 

 

 

 1 INFORMATION
Digital operating models depend on 

information, convenience, and exclusivity. 

Start with information. If data is the new oil, all 

organizations need to get better at extracting and 

monetizing it. For example, streaming media 

services and online retailers are adept at using 

reams of data to deliver differentiated customer 

experiences and higher revenue growth.

In many other industries, organizations sit on 

decades of archived information that they have yet 

to digitize and monetize. And in some cases, 

enterprises have created digital services without 

instrumenting the observability required to 

understand customer behaviors at every touch point. 

 

 

 2 CONVENIENCE
Every industry needs to emphasize 

convenience. For example, airlines have 

generated significant revenue in recent years by 

offering travelers ways to more easily navigate the 

cumbersome process of buying tickets, checking 

into flights, and upgrading their seats. 

 

 3 EXCLUSIVITY
Digital operating models also allow 

companies to build customer loyalty 

by delivering more exclusive and personalized 

experiences. Through online membership and 

loyalty groups, retailers offer their best customers 

first crack at new or limited-edition merchandise. 

Streaming services like Disney+ and HBO Max 

already allow subscribers to see films the same day 

they are released in theaters. In some cases, 

services have allowed subscribers to see movies 

before they debut to the general public.

New markets, new metrics

In an increasingly digital economy, all companies 

need to adjust their performance metrics. For 

example, streaming services like Netflix and 

Amazon have disrupted how Hollywood measures 

the success of films and television shows. Instead 

of reporting box office numbers or Nielsen ratings, 

streaming services report how many new 

subscribers they have attracted to their platforms.

Similarly, many brick-and-mortar retailers still 

operate their digital and physical stores as separate 

operating units. Yet a sale is a sale, no matter where 

it comes from. And many retailers continue to 

measure sales at stores open for at least a year, 

otherwise known as same store sales. But as sales 

from physical stores continue to shrink while 

digital sales grow by double digits, retailers need 

new ways to measure performance.

To capture the reality of e-commerce, retailers 

need to focus less on same store sales and more on 

metrics like daily and monthly active users, 

engagement scores, renewal rates, and adoption 

rates, along with gross and net retention rates. In 

short, they need a new scorecard with new KPIs. 

Similar principles apply to any company, in any 

industry, that’s transitioning from a traditional 

operating model to a digital one.

Connected customer service

Modern customers access products and services 

from multiple touch points throughout the day and 

night. To reflect that “always on” reality, 

companies need consistent, integrated customer 

service operations that span mobile, virtual agents, 

live chat, and social media platforms.

We all know the pandemic severely hurt the 

travel sector, including airlines and hotels. Changing 

a travel booking on the phone often meant waiting 

for hours to speak to a service agent. But 

consumers could get what they wanted by 

contacting the airline through Twitter or Facebook 

or by messaging through an AI-powered chatbot. 

This trend will only accelerate as the global 

economy recovers.

Today most people don’t have landlines and rely 

exclusively on a smartphone. But what happens if 

a consumer loses that smartphone? Obviously, they 

can’t call a customer service agent or access a 

mobile app. That means companies must also offer 

robust customer services through desktop web 

and social media experiences.

Companies should also use advanced analytics 

to track customers before a sale, and also to 

observe what they do after a sale. Are they actually 

using the product or service they purchased? How 

often? How likely are they to renew their 

membership or subscription? These are all key 

aspects of a digital operating model.

Digital futures

One major benefit of digital services is the ability 

to access information and offer products and 

services beyond the confines of geography and 

space. In healthcare, for example, digital operating 

models can help providers transition from reactive 

to proactive care.

Today a visit to the emergency room typically 

requires patients to fill out endless, repetitive 

forms. That’s because hospitals still don’t have 

access to patient histories when they need them. 

Separately, patients and providers waste 

uncounted hours on in-person visits that can often 

be handled remotely.

From hospitals and outpatient clinics to 

pharmacies and rehabilitation centers, AI-powered 

telemedicine can allow providers to seamlessly 

share information and offer each other’s services 

and expertise to patients wherever they need them.

New times, new models

You can’t create lifesaving vaccines in record 

time using a toy chemistry set. Similarly, you can’t 

apply old-school models and metrics to modern 

business challenges. High performing companies 

need digital operating models powered by data, 

speed, and dynamic insights.

In a complex, constantly changing world, we all 

need to streamline operations, manage distributed 

workforces, and create new business models that 

deliver delightful, intuitive experiences at mass 

scale. Our customers and employees expect, and 

deserve, no less. ■

 If data is the new oil, all 
organizations need to get 
better at extracting and 
monetizing it.”

In an increasingly digital 
economy, all companies 
need to adjust their 
performance metrics.”

Top operational hurdles  
of digital transformation

1. Meeting customer and employee 

UX expectations 

2. Overcoming slow employee adoption

3. Finding and retaining talent

SOURCE: THOUGHTLAB/SERVICENOW
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I’m hoping we can build AI that’s 
not just going to propose decisions 
based on correlation but based on 
the estimated causation.”
YOSHUA BENGIO

Despite exponential advances in recent years, 

deep learning, and in fact any of the other 

approaches to artificial intelligence, still has a 

long way to go before understanding our world 

better than, say, a toddler.

Yoshua Bengio, one of the world’s leading AI 

researchers, is working to improve both the 

reliability of the technology and how humans 

interact with it. A winner of the A.M. Turing 

Award, considered the Nobel Prize of computing, 

Bengio, a professor at the University of Montréal, 

sat down with Workflow to discuss his progress, 

his interests in eliminating potential biases in the 

technology, and why he believes humans, not AI, 

present the greater danger to society.

How would you describe the purpose of your 

research to senior executives? What’s your 

elevator pitch?

AI has made amazing progress in the last couple of 

decades, but we’re still very far from human 

intelligence in ways that matter for business. They 

can make mistakes that no human would do, or 

that no 2-year-old would do, in some cases. So we 

need to better understand that gap and that’s what 

I’m trying to do—design a new generation of AI 

systems that can bridge that gap.

To executives focused on making customers 

happy and meeting quarterly earnings, why is 

your work important?

We’re starting to use strategies that human brains 

use to improve what we call robustness. 

Robustness means you want your system to not 

fail as much, especially when the data changes but 

the underlying causal nature of the environment 

didn’t change.

For example, you want your 11th customer to 

have the same good experience that the 10 

customers on whom you trained your data did.

The other thing that our work aims at 

improving is the interaction between humans and 

machines. We want the system that interacts with 

a human to be able to explain what it’s doing in a 

way that’s going to be easy for the human to make 

sense of and accept.

So if you want to have an interaction between 

automated systems and humans that solves 

problems, you have to change the nature of this 

machine learning system from a pure “black box” 

to something that is more structured—in a way 

similar to how humans consciously conceive of 

and communicate things.

Such as intuition?

Humans can make decisions that involve intuition, 

which is kind of like a black box, but we also can 

break down those decisions into some high-level 

reasoning that we can explain and that other 

humans could understand.

Whether you’re a doctor or you’re a business 

person, you would like to get a sense of why the AI 

is making or recommending those decisions. But 

that ability is still out of reach for the current state 

of machine learning.

One criticism about AI is that the underlying 

algorithms and data sets often contain biases, 

which lead to unfair outcomes. How can we 

counter that?

For these systems to be able to reason like humans, 

they also need to understand causality to some 

extent. I’m hoping we can build AI that’s not just 

going to propose decisions based on correlation 

but based on the estimated causation.

When we use the system to make a decision, it 

could be completely wrong because we are 

assuming the input causes the output, but it might 

be the other way around, or it might be there is a 

third variable that confounds these conclusions. 

The kind of machine learning I’m talking about 

requires the existence of interventions and seeing 

the consequences. ■

52%
OF COMPANIES WILL USE MACHINE 
LEARNING AND AI WITHIN TWO YEARS 
TO DRIVE OPTIMIZATION

SOURCE: THOUGHTLAB/SERVICENOW
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Your customers can enjoy the intuitive, connected expe-
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