
Optimize and Innovate with 
Automation Technologies

The CIO’s Guide To Automation, AI, And 
Robotics

feATurIng reseArch frOm fOrresTer



2

The fuTure Is AuTOnOmOus

Automation is worthless if it doesn’t yield more productive ways to deliver applications, gain predictive 

insights, or run smarter, more efficient, and more secure operations. This Forrester report provides 

a consolidated view of the value, goals, and best practices of automation. In Oracle’s view, these 

technologies are poised to increase administrative efficiencies and revolutionize business processes in 

the years ahead.

BuIld AuTOmATIOn On The rIghT PlATfOrm

As machine learning systems become more capable, they are infiltrating every corner of the IT 

industry. By 2020, Oracle predicts that 90 percent of every application and service will incorporate 

AI at some level, and more than half of all enterprise data will be managed autonomously. The next 

generation of enterprise computing capabilities will be based on autonomous platforms that enable 

better decisions, measurable efficiencies, and targeted insights. Whether it’s negotiating optimal 

supplier terms in a purchasing contract, suggesting the most expedient routes for freight delivery, or 

matching open job descriptions with the interests of applicants, intelligent applications and cloud-

based automation platforms will add value to your business.

Astute CIOs strive to raise automation to the level of a strategic organizational competency. However, 

automation can only succeed when business leaders make judicious investments in strategic 

competencies. 

In the report, Forrester recommends that CIOs apply automation to help achieve three types of 

business goals in 2018 and beyond:

dIgITIze And OPTImIze OPerATIOns

Automation can drastically improve and reshape operations including systems and equipment care, 

predictive maintenance, DevOps, and cybersecurity. However, while these emerging technologies 

fuel new innovations, cybercriminals use these same types of technologies to wage a sophisticated 

war on corporate information systems. Machine learning algorithms can deliver insights that help you 

minimize security risks, streamline diagnostics, and simplify capacity planning, operational forecasting, 

and business analytics. In addition, automated security patches can help cybersecurity professionals 

stay ahead of persistent attacks to IT resources.
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creATe And AcT uPOn AdvAnced InsIghTs

Automation is critical for extracting actionable insights from the world’s rapidly growing data sets. Autonomous 

analytic systems use machine learning algorithms to automate decision-making processes. They change the 

way information is analyzed by delivering fast, intuitive self-service visualizations. These advanced, cloud-based 

information systems eliminate complexity, minimize human error, and simplify routine administrative tasks, 

enabling you to deliver high-value analytics throughout the enterprise.

drIve BusIness TechnOlOgy InnOvATIOn

Autonomous technologies play an increasingly crucial role in making business technology more innovative and 

development teams more productive. An autonomous cloud platform can transform your IT operation—and your 

entire business—as the linchpin of a larger digital transformation initiative.

nexT sTePs

Read this report to learn more about how autonomous capabilities are expected to permeate digital businesses in 

the coming years. Or go to oracle.com/thinkautonomous to learn how automation technologies help you innovate 

by embedding AI, machine learning, and autonomous technology into all your apps and services.

InTrOducIng The WOrld’s fIrsT AuTOnOmOus clOud PlATfOrm

Oracle has introduced autonomous technologies that leverage the power of artificial intelligence (AI) and machine 

learning to create self-driving, self-securing, and self-repairing information systems. Oracle Autonomous Cloud 

Platform services will empower your IT team to develop and deliver new services and experiences quickly and 

efficiently. These cloud services use artificial intelligence and machine learning to improve security and automate 

operational tasks. For example, with Oracle Autonomous Database all patching, backups, scalability, and tuning 

are handled by intelligence within the cloud—with no human intervention or errors.

This level of automation comes with enormous benefits including lower total cost of ownership, lower risk of 

security breaches, auto encryption of data at rest and in motion, and the ability to accelerate innovation by 

focusing on your business goals rather than getting bogged down by perpetual operational tasks. Oracle also 

offers better analytics by utilizing machine learning and AI to generate predictive insights.

It’s time to make intelligence pervasive throughout the enterprise.
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Key Takeaways
Automation can revolutionize The Business 
Impact Of Technology
Automation technologies include a wide range of 
technologies, all of which drive improvements in 
scale, velocity, and other business metrics.

your goal should Be To drive up To Three 
Business goals With Automation
Investments in automation can drive one, two, 
or all three of the following business goals: 
innovating with business technology, optimizing 
operations, and creating and acting upon 
advanced insights.

cIOs must raise Automation To The level Of 
A strategic competency
From internal technology operations to customer-
facing interactions, automation will suffuse your 
digital business in coming years. To succeed 
with automation, CIOs must invest in five areas 
and raise automation to the level of a strategic 
organizational competency.

Why Read This Report
Automation technologies such as artificial 
intelligence (AI), robotic process automation 
(RPA), and physical robots give CIOs the chance 
to help their company rethink its business 
model and drive customer obsession. Rather 
than seeing automation as a cost-cutting 
move, customer-obsessed CIOs consider these 
technologies tools for reshaping customer 
experiences. But automation can only succeed 
when CIOs make the right investments in 
strategic competencies. This report gives CIOs a 
consolidated view of the value, goals, and best 
practices of automation.
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Automation Magnifies Technology’s Business Impact

More than half of firms are undertaking digital transformation to better serve customers.1 Automation 
technologies — a broad set of tools including process optimization software, AI, physical robotics, and 
customer self-service solutions — offer CIOs numerous opportunities to magnify the impact of their 
digital transformation efforts. There’s an automation technology that can revolutionize the impact of 
digitization on the customers, operations, and strategy of any company, whether it’s just starting out 
or is a digital trailblazer. Forrester predicts that automation technologies will take center stage in CIOs’ 
digital transformation strategies and budgets in 2018.2 Automation technologies give enterprises the 
opportunity to improve their customer experience and operational excellence (see Figure 1). CIOs, in 
collaboration with business leaders, can leverage automation to increase:

 › scale. Automation technologies enable you to design processes on a scale that vastly exceeds 
what’s possible manually. In manufacturing, physical robots transform the scale of production: 
One Chinese factory replaced 90% of its human workers with robots and saw a 250% increase 
in productivity — while improving quality.3 But automation creates digital scale, too: Persado’s 
marketing technology leverages big data and AI to determine whether specific words and phrases 
will resonate with prospective customers, conducting large-scale, multifaceted A/B tests to inform 
these decisions.4

 › speed. Automation can accelerate business processes and improve customer experiences. When a 
top-five consumer electronics and hard goods retailer first implemented its price match guarantee, 
customers were pleased — until they experienced the 5-minute wait typically required to approve 
a price match.5 Store associates would have to summon a store manager from the back of the 
store for the manual process, which happened 60 times a day on average. So Reflexis helped 
the company implement an automated system that approves most price matches with software; 
managers can respond quickly to exceptions using a mobile device. The new system cut wait times 
by 80%, boosting customer satisfaction.

 › Personalization. Customer-obsessed digital business CIOs are evolving their personalization 
strategies from targeting market segments to targeting people: reaching customers as individual 
buyers, not “types.”6 As Automated Insights — whose Wordsmith solution generates thousands 
of news articles every quarter for the likes of the Associated Press — told Forrester: “Instead of 
writing one article seen by a million people, we want to write a million articles — each one tailored 
to one of those million people.”7 LoweBot, from hardware store Lowe’s, can engage customers 
in multiple languages — a feat few of the firm’s human workers can match — creating a more 
personalized experience.8

 › division of labor. Human employees continue to perform rote, predictable tasks that are more 
suited for robots. RPA can help reshape employee experiences by shifting workers’ responsibilities 
toward duties that require judgment and creativity or occur infrequently as they let machines 
specialize in the boring, repetitive work.9 Enterprises using RPA for high-volume, low-complexity 
tasks — those involving fewer than four decisions, 300 clicks, and four apps — find that each bot 
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does the work of three or four full-time employees.10 This division of labor sometimes comes at a 
cost: unemployment.11 A dairy company eliminated 8% of the positions in one department when 
it implemented RPA for financial reconciliations — but it told Forrester that the remaining human 
employees were far happier with the more complex, interesting work they were doing while leaving 
the repetitive tasks to the bots.12

 › Quality. Removing tasks from the plates of admittedly flawed humans can reduce error rates and 
raise quality. The biochemical benchwork involved in new drug development for pharmaceutical 
firms remains a largely manual affair, with scientists setting up pipettes to run tests.13 But even 
minute differences of a microliter in human-conducted experiments can undercut the quality and 
replicability of studies. Using robots, however, HighRes Biosolutions improves quality even as 
it boosts productivity; the robots simply don’t make measurement errors, and they provide an 
extensive audit trail of every measurement and action they take.

 › security. One other benefit of higher quality? Better security. The same flawed humans who make 
quality errors also leave the door open for security breaches — but automating your infrastructure 
can reduce these risks significantly.14 Companies using manual processes struggle to keep up with 
escalating complexity and threats in the security environment, so automation is now crucial to a 
successful security strategy.

fIgure 1 Forrester’s Automation Framework

Automation type Examples

Digital intelligence platforms, image and video analysis

Continuous integration tools, code optimization

Functional test automation (FTA) design automation, FTA 
execution automation

Customer service robots, chatbots, intelligent assistants

Inspection and surveillance robots, automated vehicles

Sales enablement automation, channel marketing 
automation

Robotic process automation (RPA), low-code development 
platforms

Serverless infrastructure management, security automation

Decision automation

Design automation

Test automation

Human/machine automation

Industry automation

Marketing automation

Process automation

Technology infrastructure automation



8

© 2018 Forrester Research, Inc. Unauthorized copying or distributing is a violation of copyright law.  
Citations@forrester.com or +1 866-367-7378

cIOs shOuld emBrAce The dIsruPTIve POTenTIAl Of AuTOmATIOn

Automation involves a broad set of tools; at the highest level, it entails automatically controlling the 
operation of an apparatus, process, or system by mechanical or electronic devices that take the place of 
human labor.15 Don’t conflate automation with AI, which includes the theory, capabilities, and solutions 
that strive to mimic human intelligence through experience and learning.16 Rather, AI suffuses and 
boosts many different automation technologies — or will do so in the near future; it’s only one dimension 
of automation, which also includes many sub-AI-level algorithms and tools.17 Automation comprises 
a wide array of solutions for enterprises across multiple workflows. To understand the breadth and 
potential of automation, CIOs should monitor developments in several key disruptive technologies:

 › decision management. Pragmatic AI, which solves narrow problems using tools like machine 
learning, can help employees make choices by informing their decision context.18 More broadly, 
pragmatic AI can be distilled into decision management, an approach for automating decision 
making across workflows. Investing in AI tools does come with costs and barriers: Global data and 
analytics leaders say that the opportunity cost for investing elsewhere (30%), new security threats 
(29%), and lack of technology maturity (27%) are the three leading inhibitors to adopting AI today.19 
And true cognitive solutions require lengthy periods of training algorithms with data. Despite these 
challenges, CIOs will increasingly turn to pragmatic AI for decision management: Some 70% of 
our survey respondents report that they plan to implement AI in the next 12 months, and decision 
management will be the most important area of functionality they enable.20

 › Process automation software. This category encompasses a wide array of enterprise software 
tools, from business process management to digital process automation to RPA and beyond. CIOs 
can use process automation software to support digital transformation. These technologies vary in 
their strengths depending on what business problem you are solving; RPA has risen to the top of 
many CIOs’ lists in 2018 because it’s cost-effective and can sit on top of, and interact with, existing 
legacy software.21

 › Intelligent agents and chatbots. Conversational interfaces have become a key area of investment 
for many firms, but creating business value with them today can be tricky.22 Yet early adopters 
are solving the riddle; some deployments are customer-facing, powering contact centers.23 Coca-
Cola found that it could serve customers more effectively on a 24x7 basis while also cutting costs 
by implementing Nuance’s Nina chatbot.24 Others specifically solve problems for employees: 
Emagia’s Gia intelligent agent helps CFOs and their teams retrieve and act upon data from complex 
enterprise resource planning (ERP) systems.25

 › software-defined infrastructure. The modern CIO’s infrastructure is now largely based on 
software. Infrastructure-as-code, including containers, has become the new foundation of modern 
enterprise infrastructures; continuous deployment of infrastructure, software, and process changes 
employs significant automation.26 One result of this approach is the software-defined data center, 
which at its best integrates legacy architectures, cloud, and workload-centric architectures 
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into a single automation domain.27 Other software infrastructure tools, like VMware’s vRealize 
Automation, allow infrastructure teams to deliver apps, personalization, and services quickly across 
a multivendor, multicloud infrastructure.28

 › Autonomous vehicles. A broad array of autonomous vehicles — not just automobiles but also 
delivery trucks, drones, and delivery robots — will arrive on the scene, particularly from 2020 
onward. They will disrupt industries from shipping and logistics to insurance, reshaping customer 
experiences and enterprise business models.29 Starship Technologies’ pilots in North America, 
Europe, and Australia are proving the potential for eCommerce delivery via dog-sized autonomous 
robots.30 CIOs will consider adding robotic aides to work side-by-side with employees in scenarios 
like that enabled by Piaggio Fast Forward’s KILO robot, which can carry up to 100 kilograms of 
materials and follow a human worker around.31

 › cobots. A cobot — the term is a portmanteau of “collaborative” and “robot” — works in teams 
side by side with humans. Unlike traditional industrial robots, cobots aren’t “fenced” (segregated 
from people) and can safely collaborate on work tasks. A cobot can work in both operational and 
customer-facing roles. From startups like Rethink Robotics to established players like FANUC, 
cobot offerings are proliferating.32

 › Operational robots. Industrial robots in manufacturing have a long history; their origins are in the 
1950s and their adoption accelerated in the 1980s, particularly in the automotive industry.33 Today, 
operational robots have branched out beyond manufacturing. Inspection and surveillance robots 
use technologies like image recognition, thermal sensing, and auditory sensing to inspect or surveil 
places or things for security or for planning.34 Retail and warehouse robotics — which Amazon 
brought to prominence with its acquisition of Kiva Systems in 2012 — is reshaping how firms 
deliver products through retail and eCommerce.

 › customer-facing robots. Customer service robots help customers by offering directions, 
answering product questions, or conducting transactions like payments. Savioke’s Botlr, SoftBank’s 
Pepper, and LoweBot from Lowe’s all target this market.35 These next-generation solutions remain 
immature, but their cousins — the kiosks employed by Delta Air Lines, customer self-checkout 
at Stop & Shop supermarket, or the customer ordering touchscreens at an increasing number of 
McDonald’s — have a longer lineage and are more mature. In a retail context, CIOs can use these 
robots to provide customer recommendations, to run replenishment and restocking efforts, and to 
relieve humans of repetitive tasks.36

Three dImensIOns Of AuTOmATIOn TechnOlOgIes Influence TechnOlOgy chOIces

Automation technologies involve three key dimensions, captured in Forrester’s framework (see Figure 
2).37 When choosing an automation technology, CIOs and their teams should consider:
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 › Process profile. Each automation technology will have its own process characteristics. Some 
will be able to handle unstructured data; others need to be designed with specific, structured 
data to be effective. Some will require coded inputs; others will use machine learning to gain their 
own expertise. Some will pertain to highly deterministic business processes; others will be more 
adaptable. Understanding the process profile will help CIOs determine the need for investments 
in infrastructure, data systems, and training to succeed with a given automation technology. To 
succeed, the data and information process must be representative of the inputs, actions, decisions, 
and results surrounding that process.38

 › enterprise effect. The deployment of automation technologies will affect the enterprise, including 
its operations and business model. Some automation technologies will require that enterprises 
increase their employees’ robotics quotient (RQ), which measures an individual’s or team’s ability 
to learn, adapt to, and collaborate with automated entities; firms may do this by training existing 
employees or hiring new ones with a higher RQ. Some automation technologies will have a proven 
business case; others will require taking risks. Some allow transparent auditing and deep levels of 
human governance; others are opaque. Understanding the enterprise effect is crucial to calculating 
a technology’s Total Economic Impact™, from business model to costs of training and compliance.39

 › People effect. Automation technologies have a clear impact on people in the organization as well. 
Some human/machine interactions are invisible and buried; others are front and center. Some will 
have a huge impact on social experiences and the employee journey. Others will have an impact 
on jobs: Forrester predicts that automation will cannibalize 17% of all jobs in the US economy by 
2027, although jobs equivalent to 10% of the workforce will be created as well.40 CIOs need to 
partner with HR and business leaders to effect change management that helps human workers 
transition when automated systems join them in the workplace.
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fIgure 2 Automation Affects Three Types Of Processes, Challenging CIOs

Type Dimension

Data acquisition

Comprehension

Determinism

Robotics quotient 
(RQ)

Business case 
viability

Governance/ 
auditability

Human/machine 
interaction

Human effect

Future of work 
effect

Key questions

How structured does the data have to be for the automation 
technology to make use of it?

How much of the system’s comprehension must be hard-coded by 
humans, as opposed to being a self-learning machine?

How prede�ned are the work�ows? Can the machine adapt to new 
business rules easily?

How easily do human employees learn, adapt to, and collaborate 
with automated systems?

How mature and proven is the automation technology? How 
applicable is it to multiple business cases?

How transparent or opaque are the decisions made and actions 
taken by the automated system?

How much time does the system spend talking to other systems, 
interacting with humans, or both?

What is the social impact of implementing the system? How does 
this affect business processes?

To what extent does the system remove manual work�ows? How 
many human labor tasks and/or jobs does it replace?

Process 
pro�le

Enterprise 
effect

People 
effect

Target Three Types Of Business Goals With Automation

As digital transformation dominates business decision-making, and CIOs act as strategic partners to 
CEOs and other business leaders in that transformation, automation will play a key role. CIOs should 
apply automation to help achieve three types of business goals in 2018 and beyond.

dIgITIze And OPTImIze OPerATIOns

Automation can drastically reshape operations, from technology to financial to manufacturing, or many 
other operations. Business processes are essentially algorithms, and the more formalized the process, 
the easier it will be to hand that workflow off to machines. CIOs must move many of these business 
processes from manual and/or analog to digital and automated. Examples include:
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 › Taming mOOse. Spending to maintain and operate the technology organization, systems, and 
equipment (MOOSE) includes technology operating and maintenance expenses — staff costs, 
software maintenance and subscription fees, outsourcing contracts, and telecom services — 
and costs to replace or expand systems capacity such as PCs, servers, storage, and network 
equipment.41 Automation promises to exert scale, velocity, and division of labor to keep MOOSE 
spending in check, driving productivity without as much investment.

 › Implementing predictive maintenance. Adding automated intelligence to data derived from 
telemetry or sensors powers scenarios in predictive maintenance. Dell’s ProSupport Plus combines 
telemetry, predictive analytics, and automation to help customers preempt equipment failure; the 
service can determine the probable failure of a server or PC in advance, helping the customer avoid 
data loss and downtime.42

 › enabling devOps. Automation is a prerequisite for continuous deployment.43 In infrastructure, 
configuration management automation tools are crucial to driving DevOps, where developers and 
operations work together with business sponsors and quality assurance to deliver a continuous 
stream of innovation into production.

 › Improving cybersecurity. More than one-third of global enterprise data and analytics decision 
makers plan to use AI to improve cybersecurity, and using machine learning to detect anomalies 
is a common and growing security application.44 Security professionals will increasingly use AI to 
predict future threats, to identify and remediate vulnerabilities, and to detect and stop attacks in 
real time.

creATe And AcT uPOn AdvAnced InsIghTs

Insights-driven businesses are set to win in the marketplace: These customer-obsessed firms 
systematically harness insights across their organization and implement them to create competitive 
advantage using software.45 CIOs can create differentiation, improve customer relevance, and increase 
top-line revenue by pursuing excellence in insights. Examples include:

 › solving problems with big data. Automation in general and AI in particular are critical to 
extracting actionable insights from huge data sets. AI will increasingly power the full automation 
sense-and-adapt cycle, suffusing all areas with richer insights (see Figure 3). Big River Steel 
demonstrates the full extent of this cycle by offering AI tools to automate and optimize decision 
making for steel mills.46 The solution covers multiple parts of the supply chain, combining insights 
and actions to optimize operations. For example, it predicts likely demand for steel, predicts the 
availability of scrap metal used to create new products, and automatically schedules energy usage 
for production at the least expensive time.

 › crossing the digital/physical divide. Increasingly, automation will allow CIOs to bring the power 
of digital to physical problems. VARTA, a battery maker in Germany, constantly seeks to minimize 
the production of faulty products. Traditionally, the firm used human inspectors to determine 
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whether batteries passed quality assurance tests. The company moved to 2D computer vision 
solutions in 2010; more recently, it implemented Cognex’s automated vision systems using 3D 
software and a 3D camera. The result? Near 100% fault detection and elimination of the 2D 
solution’s 8% to 10% false rejection rate.47

 › Whispering in employees’ ears. In some cases, insights are delivered with human intermediation; 
automation augments the human employee’s performance as she serves a customer. IPSoft’s Amelia 
uses a natural language interface and AI, trained on extensive data resources, to empower employees. 
In a customer service interaction, Amelia can act as a whisper agent, providing insights and answers 
to the human employee, who can make the customer feel like the company knows his needs.48

fIgure 3 Full Automation Requires Both The Sense And Adapt Phases Of Technology

ADAPT
How to act

SENSE
When and
why to act

SchedulingAI

IoT

RPA

Machine learning

IoT

BI

Analytics

Sonar

Con�guration

Actuators

Change management

Monitoring

Workload automation

Provisioning

GPS

EV
AL

UATE
G

ATHER

SEQUENC
E

EXECU
TE

drIve BusIness TechnOlOgy InnOvATIOn

CIOs must drive business technology — the technology, systems, and processes to win, serve, and 
retain customers — to help their customer-obsessed organizations succeed in the marketplace. 
Automation technologies play an increasingly crucial role — visible or invisible — in making BT more 
innovative. Examples include:

 › Powering new business models. At its best, automation can help companies invent entirely new 
business models. Robin Technologies recognized that lawnmowing represents the least profitable 
portion of landscapers’ businesses, so it deploys robotic lawnmowers that reside on customers’ 



14

© 2018 Forrester Research, Inc. Unauthorized copying or distributing is a violation of copyright law.  
Citations@forrester.com or +1 866-367-7378

properties.49 They exploit the power of automation technologies to drive division of labor: 
Landscapers can focus on higher-margin tasks like landscaping design and installation, irrigation 
systems, and commercial landscaping, while the robots take on the unattractive, low-margin, yet 
crucial lawnmowing work.

 › matching supply with demand. Much as Uber, Airbnb, and Lyft have matched supply to 
demand to revolutionize asset-sharing, other matching scenarios can benefit from AI and other 
software automation. Take the matching of would-be employees with potential employers: Fiverr, 
a marketplace for gig economy and contingent workforce talent, uses machine learning to match 
the resumes and experiences of its freelancers to the business needs of companies wishing to hire 
them for gigs.50 Skillate uses natural language processing, machine learning, and other techniques 
to screen resumes and determine the best match in recruiting efforts.51

 › reshaping pricing across the customer journey. Dynamic pricing can attract buyers when 
the proposition is right, but it’s hard to do. AI systems can interface with ERP systems to access 
cost optimization, inventory, and other data to help target customers with dynamic price offers at 
different stages of their customer journey.52

recommendations

Develop Automation Into A Strategic Competency

To capitalize on the automation revolution, CIOs must make critical investments. By raising the 
importance of automation as a discipline within the organization, CIOs can turn automation into a 
strategic competency — and a source of business model differentiation. To do this, they must invest in 
five core competencies, in line with Forrester’s digital business maturity metrics.53 CIOs must invest in:

 › strategy: Place customers at the center. Even today, in the age of the customer, too many 
organizations pursue automation solely as a cost reduction strategy. For example, only 30% of 
global data and analytics decision makers indicate that their company invests in AI to improve 
customer experiences.54 That number should be much higher in the age of the customer. And the 
best strategies both improve customer experiences and take advantage of scale, speed, and other 
characteristics of automation to lower marginal costs.

 › structure: cIOs must orchestrate and evangelize automation. The CIO must act as a conductor 
for automation technologies, helping business units stand up technology implementations that are 
deeply embedded into their operations, providing best practices, ensuring companywide compatibility, 
and managing vendors. For example, the best structural models for RPA spread responsibilities 
across business units and the technology organization.55 But once RPA usage at a company becomes 
widespread, the CIO should establish a robotics center with engagement and delivery assurance 
responsibilities. Even more importantly, the CIO must evangelize the potential value of automation 
technologies to the CEO, CMO, and beyond. Business leaders cannot keep up with the innovations 
here, and therefore have less insight into the potential of automation to upend business models.
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 › culture: human/machine teams need a new model. “Culture” sounds amorphous — but 
creating a successful human/machine team culture requires two concrete investments. First, 
innovation functions must cultivate new models through experimentation; an innovation lab that 
brings business and operations employees into its processes will identify automation technologies 
that work well with existing human workers and processes. Second, change management 
investments — including training, educational benefits, team-building exercises, and new career 
opportunities for human employees — will yield more successful human/machine collaborations.

 › Talent: Invest in employees with high rQ. RQ differs not only from IQ and EQ — it’s not a 
measure of intelligence or emotional intelligence — but also from STEM skills.56 It’s a measure 
of how well individuals and teams can adapt to the presence of automated systems and 
intelligences, which themselves are ever-changing. People with a high RQ surely understand basic 
technology usage — as digital natives, Millennials might have an advantage — but also to have 
the ability to acquire new skills, the dispositional flexibility to evolve quickly, and the experience of 
managing multiple, complex machines. CIOs need to work with HR recruiters to start including RQ 
as a hiring criterion.

 › Technology: Be aware of technology maturity. Maturity can trip up any CIO, and it involves two 
different dimensions. First, carefully consider the maturity of the technologies themselves. While 
executable AI programs that take on complex tasks or customer service robots roving the aisles of 
a store remain at the earliest phase of technology maturity, industrial robots and RPA have proven 
histories and bone fide enterprise credentials. Second, your organization has achieved a certain 
level of digital business and automation maturity; assess your current state to determine how much 
new technology you’re ready to adopt and use.57
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