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Dr. Abdul Rahman Al Awar
Director General of the Federal Authority
for Government Human Resources

Artificial Intelligence
and “Human Resources”

With the publication of the 9th
issue of the HR Echo Magazine, four
years have now elapsed since the
publication of the magazine for the
first time, during which it has proven
itself as a specialized HR magazine,
capable of keeping pace with the
developments of human capital,
including  global  experiences,
research and practices. .

Over the past four years, the Federal
Authority for Government Human
Resources (FAHR) has managed
to create a wide readership for the
magazine, including specialists
and people interested in HR. It was
able to establish a global network
of partners to issue a rich and
informative bilingual magazine.
The partners included international
universities and institutions and
expert houses specialized in the
field of human resources.

In every edition of the biannual
magazine, we shed light on a pivotal
issue that concerns HR professionals
and serves the trends and visions of
the UAE, which is racing with time in
quest of new developments that will
enhance its global leadership and
competitiveness.

| 4 HRECHO

Dear readers,

This issue of the magazine highlights
a series of vital topics focused
on: (the implications of artificial
intelligence and rapid technological
development on the work and
future of institutions, the roles of
human resources working for them,
and their role in maintaining their
position as they are faced with
interesting yet intense competition
from the machine, where the need
arises for new competencies and
skills, diligent pursuit of continuous
learning, development of survival
skills, and keeping pace with the
demands and needs of the labor
market).

The magazine also deals with the
dialectical relationship between
artificial intelligence or the machine
on the one hand and the “employee”
on the other. Studies and research
confirm that the relationship
is complementary as they are
indispensable for one another. At a
time when some jobs are becoming
obsolete as some technological
developments are taking center
stage, other new jobs emerge given
the needs of this stage.

This issue reflects the direct call
on organizations to invest in the
development of their employees’
skills, urging them to continuously
develop soft skills, including critical
and strategic thinking, and acquiring
continuous learning skills, which is
an indicator of the success of the
organization and an opportunity to
retain employees.

Important topics discussed in this
issue include: (Corporate Social
Responsibility, the impact of
employees' financial well-being on
their productivity and organizations,
the role of corporate leaders
in facing change and moving
towards a secure future for their
organizations).

In conclusion, we wish you a pleasant
and useful reading, and thank you
for your passion for and interest in
HR Echo Magazine. We would like
also to thank on your behalf the
international organizations and
institutions that contributed to the
publication of the magazine, hoping
that you provide us with your
feedback and development insights,
so that we will always meet your
aspirations and expectations.

Foreword to HR
Echo Magazine

We are now in the beginning of the
ubiquitous computing era (Cascio
and Montealegre 2016). This concept
refers to an environment in which
computational technology permeates
almost everything, thereby enabling
people to access and control their
environments at any time and from
anywhere. The focus is on creating a
ubiquitous space that allows a level
of complexity, speed, and quality
not possible before, and the use of
masses of data to form associations.
As ubiquitous computing matures,
technology may disrupt the way work
is done in organizations, who does it,
and how it affects society.

Given that we are at the beginning
of this era, there is much that the
underlying technologies of ubiquitous
computing cannot yet do, and their
adoption has been highly uneven
across companies, industries, and
societies. It is also important to note
that many of the technologies are
invisible, or at least taken for granted,
which is why over-optimistic and
false narratives persist. Yet, such dire
predictions about the effect of new
technology on jobs understandably
make workers anxious, as many worry
about their future livelihoods.

Nevertheless, just because tasks can
be automated does not mean that
they will be. A comprehensive review
of literature in this area revealed three
lessons about the effects of ubiquitous
computing (Montealegre & Cascio,
2017). One, the effects of ubiquitous
computing on jobs is a process of
creative destruction.

Ubiquitous computing is not the first
technological development to affect
jobs. From steam engines to robotic
welders to ATMs, technology has long
displaced humans, often creating
new and higher-skilled jobs in its
wake. Thus, many jobs of today did
not even exist 20 years ago (almost 1

Wayne Cacio

in 5 in the U. S., Leary, 2018), a trend
that will continue and accelerate.
Artificial intelligence builder, robot
manager, mobile app designer, 3-D
printing engineer, drone pilot, social-
media manager, genetic counselor—
these are just a few of the careers
that have appeared in recent years.
Be aware, however, that although
workers displaced by automation are
easily identified, new jobs that are
created indirectly from technology are
less visible and spread across many
different sectors and geographies.

Two, ubiquitous computing can be
used to enable or to constrain people
at work. As an example, consider
electronic monitoring systems.
Evidence indicates that attitudes
in general, and attitudes toward
monitoring in particular, will be more
positive when organizations monitor
their employees within supportive
organizational cultures (Alge &
Hansen, 2014). Supportive cultures
welcome employee input into the
monitoring system’s design, focus
on groups of employees rather than
singling out individuals, and focus on
performance-relevant activities.

Three, ubiquitous computing is
changing the nature of competition,
work, and employment in ways
that are profound and that need
to be managed actively. As just
one example, Levi Strauss & Co. is
introducing robotic software to its
finance function. According the
company’s Chief Financial Officer: “The
idea is not to eliminate jobs. We are
going to upskill employees and have
them spend more time on analysis”
(Singh, quoted in Minaya, 2018).

There are three key messages in
our article: (1) As technology keeps
advancing, we need to think beyond
augmenting or automating jobs to
how to manage the messy process
of the creative destruction of jobs,

Ramiro Montealegre

incessantly destroying the old ones,
while creating the new ones. (2) What
enables or constrains people in the
workplace is the way they use and
manage technology,

not technology itself. (3) Technology-
driven changes demand from us an
understanding of the technology in
relation to the entire work system, the
relational and non-relational roles, and
interactions of human participants
and/or machines. Technology can
enhance work if implemented
properly in the contexts in which it is
embedded.

We hope this issue of HR Echo will
provide you with insights on how
as ubiquitous computing matures,
technology might disrupt the way
work is done in organizations, who
does it, and how it affects society. The
focus, however, has tended to be on
the new jobs that will be created and
those that will disappear as result of
automation. We suggest that a more
productive, and more interesting
perspective, is the realization that
almost everyone’s job will change in
meaningful ways a result of advances
in technology. Thus, the larger
challenge for management in the era
of ubiquitous computing is not mass
unemployment, but it is transitioning
people, structures, and processes from
traditional ways of working/socializing
to the new workplace enabled by the
cooperation between humans and
technology.

Thus, individuals’ creativity, empathy,
and problem-solving ability as well as
the capacity of organizational culture
to engage, retain, and train employees
will be top priorities.
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We live in a global society where technology, especially information
and communication technology, is changing the way businesses create
and capture value, how and where we work, and how we interact and
communicate. In her seminal 1988 book, In the Age of the Smart Machine:
The Future of Work and Power,45 Shoshana Zuboff was among the first
scholars to weave together the technological, sociological, and psychological
processes that have converged to shape the modern workplace. Her insights
concerned the nature of information and its significance in restructuring
and redefining the patterns and meanings of work, even though at the time
of her study the worldwide diffusion of the Internet had not yet occurred.
Academic literature, not only in business but also in medicine, engineering,
physical sciences, and social sciences, echo these observations in more
recent times. To illustrate the effects of the changes on organizations, we
consider their implications for the management of human talent.

The new wave of technological innovation features the emerging general
paradigm known as “ubiquitous computing” or an environment where
computational technology permeates almost everything, enabling new
ways of connecting people, computers, and objects. Ever-cheaper cost
for computation has resulted in the proliferation of computing devices,
including personal computers, embedded (enabled by microminiaturization)
and networked industrial sensors and processors, speech-recognition
and eye-tracking devices, mobile devices, radiofrequency-identification
and near frequency-communication tags and labels, global-positioning-
systems enabled devices, smart televisions, car navigation systems, drones,
wearable sensors, robots, and 3D virtual reality. The ubiquitous computing
infrastructure also enables collection of enormous quantities of structured
and unstructured data, requiring the adjective “big” to distinguish this new
paradigm of development. Ubiquitous computing also blurs the boundaries
between industries, nations, companies, providers, partners, competitors,
employees, freelancers, outsourcers, volunteers, and customers. They also
yield opportunities to unify the physical space, which has always used
information to try to make an inherently inefficient system more efficient, and
the electronic space, which enables information accessibility to overcome
the limitations of the physical space. Merging the physical and the electronic
also has implications for privacy and security, as well as how companies are
organized and manage human talent.

Given these rapid advances and our increased reliance on technology,
the question of how to manage technology enabled change in work and
employment is highly salient for companies and their executives. General
predictions anticipate significant changes in knowledge acquisition, sharing,
and distribution, as well as related ripple effects in the workplace.b Work
is defined here as the application of human, informational, physical, and
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other resources to produce products and services.5 If one accepts that work
does not exist without people and executives are inherently concerned

with the management of people within organizations, then they bear some
responsibility for understanding technology on work and employment.
This article thus aims to interpret the progress, direction, and managerial
implications of current research in work and employment. We begin with
three lessons for executives based on our review of relevant literature. We
then examine how technology affects six key areas of talent management as
organizations move from traditional to ubiquitous computing. We conclude
with a series of questions for managers in the six areas.

Methodology This article is part of a larger project aimed at examining how
technology is changing work and organizations.Our conclusions are based
on a comprehensive review of the literature in management, industrial/
organizational psychology, labor economics, human-factors design, and
information and computer technology.
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Lesson 1. The effect of ubiquitous computing on jobs is a process of creative
destruction. Ubiquitous computing is not the first technology to affect
jobs. From steam engines to robotic welders to ATMs, technology has long
displaced human workers, often creating new and higher-skilled jobs in its
wake. Mass production of the automobile threw many blacksmiths out of
work but also created far more jobs building and selling cars. Over the past
30 years, the digital revolution, coupled with global business markets, have
displaced many of the middle-skill jobs behind 20th century middle-class life
in Western industrial countries. The number of typists, cashiers, travel agents,
bank tellers, and production-line jobs has fallen dramatically, particularly in
the U.S. and Europe, but there are more computer programmers and web
designers than ever before. Displaced workers with obsolete skills are always

hurt, but the total number of jobs has never declined over time.
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Paradoxically, although productivity, a key indicator of growth and wealth
creation, is at record levels and technological innovation has never been
greater, over the past several decades, median wages in the U.S. have not
risen. This pattern is inconsistent with economic theory, which holds that
when productivity increases, any automation that reduces the need for
labor will increase business revenue and personal income. That will, in turn,
generate demand for new products and services, that will, likewise, create
new jobs for displaced workers. One explanation for this pattern is that
advances in information and communications technology are destroying
more jobs in developed economies than the advances are creating.
Technological progress is thus eliminating the need for many types of jobs,
leaving the typical worker worse off than before. According to one 2017
study, approximately 47% of total U.S. employment is at risk of automation.

Not all researchers concur with this conclusion, however. Although labor
economists generally agree that the digital revolution is opening a great
divide between a skilled and wealthy few and everyone else, hollowing out
the middle class, it is not clear that all of it can be attributed to the effects
of technology. The data is far from conclusive. One result of the change is
the simultaneous increase in both job openings and unemployment relative
to the early 2000s, suggesting the types of skills in demand by employers
today do not match up with those of the existing labor force. Other plausible
explanations, including events related to global trade and the financial
crises of the early and late 2000s, could account for the relative slow pace
of job creation since the turn of the century. The problem for researchers
and executives is that it is difficult to separate the effects of technology from
other macroeconomic effects.

To be sure, the advent of machine learning, where computers teach
themselves tasks and rules by analyzing large datasets, will lead to largescale
worker dislocation, as automated areas (such as speech recognition, pattern
recognition, and image classification) eliminate large numbers of white-
collar jobs. We agree that many jobs performed by humans today, notably
bookkeepers, auditing clerks, financial analysts, graphic designers, and
medical transcribers, will be substantially taken over by robots or digital
agents by 2025. Other jobs will disappear as a result of structural changes in
the economy (such as the long-term decline in demand for coal, as cleaner
sources of energy become cheaper and more readily available).

Unlike effective managers, however, machines have not yet learned to
tolerate high levels of ambiguity or to inspire people at every level in
organizations. Consider ambiguity. The bigger and broader the question to
be addressed, the more likely human synthesis will be required to address it
because, although machines can provide many pieces of the solution, they
cannotassemble the “big picture.” The process of assembly entails discerning
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why a company is doing what it is doing, where it is trying to go, and how
it proposes to get there. Success depends on the ability of executives to
tolerate ambiguity and synthesize and integrate a variety of types and forms
of information. The big picture represents the glue that holds a company
together. Moreover, when it comes to engaging and inspiring people to
move in the same direction, empathizing with customers, and developing
talent, humans will continue to enjoy a strong comparative advantage over
machines.

Even if today’s information and communication technologies limit the
potential growth of employment, history suggests it is a temporary, though
painful, shock. As workers adjust their skills and entrepreneurs create
opportunities based on the new technologies, the number of jobs will
rebound. At the same time, human ingenuity will create new jobs, industries,
and ways to make a living, just has it has since the dawn of the Industrial
Revolution, following Joseph Schumpeter’s “gale of creative destruction.”

Lesson 2. Ubiquitous computing can be used to enable or constrain people
atwork. Toillustrate how that works, consider electronic monitoring systems,
robots, and wearable computing devices. Each shares computer science’s
expressed ubiquitous computing vision of interweaving technology into
everyday life, making technology pervasive, and facilitating physical and
virtual interactions.

Electronic monitoring systems. Monitoring refers to systems, people, and
processesusedto collect, store,analyze,andreporttheactions or performance
of individuals or groups on the job. Our focus here is on electronic monitoring
and surveillance systems. Monitoring today may assume a variety of forms
(such as telephone, video, Internet, and Global Positioning Systems). In the
past, U.S. courts generally sided with employers when choosing to monitor
their employees, arguing that because monitoring takes place during work
hours through organizational assets (such as corporate computer networks
and email systems), monitoring is acceptable.

Many organizations equip machinery, shipments, infrastructure, devices, and
even employees with networked sensors and actuators that enable them to
monitor their environment, report their status, receive instructions, and take
action based on the information they receive. By monitoring these resources
in real time, companies can better control the flow of operations and avoid
disruptions by taking immediate action as problems arise. Organizations
are also developing policies on using blogs and social networks (such as
Facebook) outside of work, potentially affecting employees’ perceptions of
trust and loss of personal control. Monitoring per se is neither good nor bad,
depending instead on how it is implemented. To be sure, monitoring can
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be beneficial, as self-initiated systems demonstrate. Systems that enable
employees to track their activities at work have led to increased productivity
by helping them understand better how they allocate their time. Such
understanding allows workers to reallocate their time, tasks, and activities to
accomplish work goals more effectively.

A comprehensive review of research in this area concluded that attitudes
in general, and attitudes toward monitoring in particular, will be more
positive when organizations monitor their employees within supportive
organizational cultures. Supportive cultures welcome employee input into
the monitoring system'’s design, focusing on groups of employees rather
than singling out individuals, and focusing on performance-related activities.
Theoretical and empirical researchers have identified three additional
features of monitoring systems that contribute to employee perceptions
of fairness or invasiveness: consistency in how data is collected and used;
freedom from bias (such as selective monitoring); and the accuracy of the
data being collected.

Conversely, when monitoring systems are viewed as invasive or unfair,
organizations run the risk that employees may not comply with rules and
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procedures, slack off on the job, or engage in deviant behavior. Itisimportant
to note an additional factor that may be associated with electronic
monitoring systems—when organizations impose control they reduce
autonomy and increase perceived job demands, both contributing to
employee burnout. Evidence from a variety of manufacturing contexts
indicates that close supervision is associated with increased stress. With
electronic monitoring, a supervisor or higher-level manager need not even
be present to do the monitoring. As a result, the potential for constant
monitoring creates a type of control employees often regard as particularly
stressful. As a general conclusion, when electronic monitoring is seen as
control-based rather than developmental, employees are likely to experience
more negative outcomes. Robots. Robotsc have been on factory floors for
decades. Years ago, they were mostly big, expensive machines that had to
be surrounded by cages to keep them from smashing into humans. They
could typically perform only a single task (such as spot welding) over and
over, albeit extremely quickly and precisely. They were neither affordable
nor practical for small businesses. Today, however, so-called collaborative
machines are designed to work alongside people in close settings. They cost
as little as $20,000 and offer small businesses incentives to automate in order
to increase overall productivity and lower labor costs.1 Moreover, advances
in artificial intelligence, combined with improved sensors, are making it
possible for robots to make more complex judgments and to learn to execute
tasks on their own, enabling them to manage well in uncertain and fluid
situations, many involving humans. Not only are robots being embedded
into organizational social systems, they are becoming social actors within
those systems. Historically, the terms “co-worker” and “teammate” implied
fellow humans, but this may no longer be the case, as co-worker robots, or
“co-bots,” enter the workplace as team members. As they evolve, robots are
likely to become more adaptable to the work environment, with multimodal
interfaces enabling them to communicate more efficiently and effectively
with human teammates, receiving, as well as transmitting, information. A
key challenge to human-factors specialists is how to design humanrobot
control interfaces that are simple and easy to use yet robust, because the
connections that allow remote robots to take action without a human
operator could be subject to hacking. Social acceptance is critical. If robots
are truly to be team members, humans must accept them, communicate
effectively with them, develop shared mental models with them, and
perhaps, most important, trust them. As robots perform more and more
autonomous tasks, operators’ workloads should, in theory, decrease, freeing
them to perform other tasks. Yet the allocation of functions between humans
and robots is an area that needs considerable attention because automation
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has been shown to create its own set of problems, including decreased
situational awareness, distrust of automation, misuse, abuse, and disuse,
complacency, decrements in vigilance, and negative effects on other facets
of human performance. Research and theory in work analysis, teams,
selection, training, motivation, and performance management can aid
successful design and integration of robots into work teams and
organizations. There is an additional concern that managers must address—
that workers view robots as competitors for jobs and resist their installation.
For surviving workers, robots can indeed augment their capabilities, but the
fear of job loss is real. At Fanuc Corporation’s 86,000-square-foot factory in
Oshino, Japan, which makes industrial robots, only four people staff the
entire factory. In another, robots can assemble an industrial motor in just 40
seconds.Robots threaten the jobs of white-collar workers as well. As an
example, consider that robots now perform work in corporate finance
departments that used to require teams of people, as software automates
many corporate bookkeeping and accounting tasks. Between 2004 and
2015, the median number of full-time employees in the finance department
at big companies declined 40%, from 119 to approximately 71 people for
every $1 billion of revenue. Jobs most in jeopardy include accounts-payable
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clerks, inventory-control analysts, and accounts-receivable clerks who send
invoices to customers, track payments, and forecast customer default rates.
Not all robots or robot makers will displace humans, however. For example,
Kiva robots, owned and manufactured by Amazon Robotics, is designed to
scurry across large warehouses, fetching racks of ordered goods and
delivering them to humans, who package the orders. A warehouse equipped
with Kiva robots can handle up to four times as many orders as a similar
unautomated warehouse, where human workers might spend as much as
70% of their time walking or transporting themselves to retrieve ordered
goods. Most of Kiva’'s customers are e-commerce retailers, some growing so
quickly they cannot hire people fast enough. By making distribution
operations cheaper and more efficient, robotic technology has helped many
of these retailers survive and even expand. Such advances illustrate that
while some aspects of work can be automated, humans still excel at certain
tasks (such as packaging various items together). Kiva robots are designed
and built to work with people, taking over tasks humans do not want to do
or are not very good at. While they can enhance the productivity of these
workers, clerical and some professional jobs could be more vulnerable, as
the marriage of artificial intelligence and big data gives machines more
human-like abilities to reason and solve new types of problems. Wearable
computing devices, or “wearables.” Wearables generally comprise three
broad categories: “quantified self” products that allow people to measure
their activities (such as physical activity and sleep, as with Fitbit and
Jawbone); enhancement technologies (such as Google Glass, prosthetic
devices, and exoskeletons that help elderly people or those with disabilities);
and virtual reality devices (such as headsets and telepresence systems), as
with architects using them to see what their designs will look like in practice.
Telepresence systems enable executives to experience the feeling of “being
there,” attending meetings without having to travel. These devices are now
possible thanks to four developments: improved computing power,
increased speed of broadband access, the spread of sensors, and cloud
computing. Smart vending machines are another example of how the nature
of work is changing. Embedded sensors, combined with broadband access
and cloud computing, make it possible to monitor them remotely for items
out of stock, temperature changes, and pilferage. While the promise of
wearable computing devices is obvious, there are potential drawbacks as
well. The first is distraction, as people are cognitively half present and half
absent, constantly checking their smartphones as they walk along or stand
in line. How often? They check them an average of 3.1 hours a day, according
to one study by Meeker. This can wreak havoc on work/life integration, as
there is no boundary by time or geography as to when or where people
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work. Another drawback is that digital devices make human interaction
more difficult as the devices compete constantly for people’s attention.
Despite the drawbacks, many uses of wearable technology are emerging
beyond consumer applications, becoming popular in industries as varied as
construction, building maintenance, medicine, manufacturing, energy, and
oilfield services. As an example, consider how a company in building
maintenance might use wearables to preserve and transmit institutional
memory. Workers nearing retirement are not always well-suited to climbing
ladders or scaffolding to significant heights where mechanical equipment
might be located. They leave that task to younger workers wearing special
safety glasses equipped with cameras, microphones, speakers, detachable
flash drives, and wireless antennas.

Through Bluetooth connections to their phones, the younger workers
could then transmit live video feeds of their actions back to a ground-based
command center staffed by veteran older workers monitoring the videos
and offering further guidance.

Figure 1.Six areas of talent management supported by traditional and
ubiquitous computing technologies.
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Supported by Ubiquitous computing
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communication networks is available from
any location at any time context-aware
technology monitors employees' physical
surroundings and  cognitive and social
states, and makes decisions proectively
anticipating employees needs
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Lesson 3. Ubiquitous computing is changing the nature of competition,
work, and employment in ways that are profound and that need active
management. Before it was possible to access inexpensive computational
support, hoarding information was a source of power, and information
moved in one direction only—up the corporate hierarchy. In today’s
business environment of ubiquitous computing, the contrast could not be
starker. While the changes made possible by today’s technology might be
impressive, and digital innovation will continue for the foreseeable future,
technology by itself does not ensure profitable business performance. A
comprehensive 2014 review of research at the junction of leadership and
technology concluded that researchers tend to treat technology either as
a contextual aspect of business performance relevant to the leadership
process or as a set of tools that leaders and followers can use to communicate
with each other.35 The complex, pliable, changing, and ever expanding
portfolio of Internet tools, information, and media is altering how consumers
and businesses act in situations where previously they would have acted
differently. Before the Internet, it was impossible to, say, communicate
instantaneously or asynchronously across time and space or access vast
bodies of information without visiting a library or other physical repository.
With the Internet, people have easy access to information they previously
could not have found. Indeed, technologies trigger change by altering
workers’ non-relational roles—the business-related tasks they perform and
how they perform them. These changes may then lead to changes in the
nature of the interactions workers have with other members of their role set,
or fellow workers with whom they interact while doing their work, as well
as others in their role set (such as co-bots). If role relations change in either
way, then the social network is likely to change as well. If it does, one can say
technology has altered the work system. Changes in role relations are thus
key to a broad range of effects in work systems. To be sure, technology is

altering role relations in profound ways.

Flgure 2. Questions for managers when moving from tradltlonal to

ublqultous computing in six areas of talent management.
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Work design

Strategic workforce
planning

Recruitment and
staffing

Training and
development

Performance and
compensation
management

Caroor management

| 20 HRECHO

How does unlimited access to computer- basedresources
change communication,document sharing. Knowledge
exchange, and collaboration inwork settings?

How can technology enable job design that advances,
rather than threatens, innovation, fulfilling work, and
valub creation?

How might the design of work reduce stress associated
with Constant connectivity?

What are the desired and unintended effects of the
increased ability to receive and process rich streams of
data about the organization and its environment?

How does ubiquitous combuting affect workforce
collaboration, cohesion, and performance?

How might technology and ubiquitous computing

help minimize risk in workforce supply-and-demand
forecasts?

Given the volume of digitized data. What legal. Ethical.
Privacy.and fairness issues are associated with screening
and tracking individuals in and outside an organization?
How is the role of the recruiter changing in a world of
constant connectivity?

What effect doses technology-based staffing have on
productivity at the individual and the enterprise level?

How can technology-delivered instruction enhance
employee and team training?

Just as there are "smart cars" and "smart buildings." How
can organizations enable and support "smart workers"?
How can new training technologies like virtual reality.
E-learning .and gamification enhance training outcomes?

What strategies promote sensible performance
management and fair compensation in digital work
environments?

How do social ties and non-work -relaed communication
affect performance in a world of unlimited connectivity?
What are the most effective ways to supervise employees
in ubiquitous-technology work environments?

What are the best ways to coach employees to sell-
manage their careers?

What kinds of technology could enhance this process?
How might technology facilitate work/life fit?

What roles do personal control. Collaboration . and
coordination of career management play in the digital
environment?

Technology and Talent Management

The way technology is altering work settings and the work people
do, particularly in the new era of ubiquitous computing, affects the
way organizations manage their human talent and raises compelling
questions for managers. Consider pre-employment testing. Traditionally,
candidates would take tests at an employer’s site, in a quiet, distraction-
free, comfortable place, where the employer could prevent breaches of
security by checking candidate identification, eliminating opportunities
for collusion, and controlling test materials at all times. Now consider
unproctored Internet testing, where candidates, not employers, decide what
conditions are best. Technology can deliver simulations or pre-employment
assessments to any location at any time, raising a number of other security
and trust issues that might influence test outcomes of interest, including the
reliability and validity of the measures, adverse impact, size of the applicant
pool, differences in means and standard deviations, applicant reactions,
and perceptions of procedural justice. There is certainly great potential for
deepening management’s understanding of and ability to predict behavior
in the domain of technology and talent management. Figure 1 outlines
how the shift from traditional to ubiquitous computing technologies affects
six conventional areas of talent management: work design, workforce
planning, recruitment and staffing, training and development, performance
management and compensation management, and the management of
careers. Figure 2 outlines key questions for managers when moving from
traditional to ubiquitous computing technology in these areas. Note the
relevance of the lessons mentioned earlier, particularly lesson 2—that
ubiquitous computing can be used to enable or to constrain people at

work—as managers seek to address the questions in Figure 2.
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What enables or
constrains peoplein
the workplace is the
way they use and
manage technology,

not technology itself.

Conclusion

Research on technology and organizations provides valuable insight
regarding what managers know about the effects of technology. Based
on a review of this research, we identified three main conclusions about
how ubiquitous computing affects work and organizations: how the effect
on jobs reflects a process of creative destruction; how it can be used to
enable or constrain people at work; and how it is changing the nature of
competition, work, and employment in ways that are profound and that

need to be actively managed.

We explored the effects of ubiquitous computing on six key areas of talent
management, identifying a series of questions to help guide decision
making as managers transition from traditional to ubiquitous computing
in these areas. Ultimately, the critical issue for managers to consider is not
technology itself but that technology is fundamentally social, grounded
in specific historical and cultural contexts. As it becomes embedded in
everyday activities and social relations, technology affects all manner of
human and organizational elements (such as governance structures, work
routines, information flow, decision making, human interactions, and social
actions). Fulfilling the potential of technology in work and employment
will thus require recreating the way organizations operate in a world of
digital ubiquity to maximize positive consequences for individuals and

organizations and minimize the negative.

Managing in a manner that inspires human performance includes framing
the right questions, responding to exceptional circumstances highlighted
by intelligent algorithms, and letting humans do things machines cannot.16
Each organization’s leaders, along with other stakeholders, must decide
what technologies are adopted, how they are implemented, and the
extent to which they augment or detract from worker autonomy, personal
competence and control, and interpersonal connections with other human
workers. At a broader level, there is a strong need for responsible public
policies across institutions, not only to enhance competition, maximize
economic surplus, and optimize its allocation across stakeholders, but also
to minimize social and human risks and abuses. Establishing such policies

will be an ongoing challenge for years to come.
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When people shake their heads because we are living in a restless
age, ask them how they would like to live in a stationary one, and do
without change.

George Bernard Shaw, Irish playwright and critic, 1856-1950

If George Bernard Shaw thought the beginning of the twentieth century was
‘restless’, it is interesting to speculate on how he would have described life
a century on. What would he have made of the pace, scale, and acceleration
of change that is happening all over the world, prompted by technological
advances, demographic changes, and increasing globalisation?

In the space of 40 years, computers have gone from being massive machines
so large they needed their own rooms, to slim phones that you can carry
around in your pockets. Even the most obscure information can be accessed
with little more than a touch of a button - sometimes not even that if you
have turned on voice activation. Robots can build machines and conduct
complex surgical procedures, while the fully autonomous car is tantalisingly
close to being a consumer reality. New types of retail and clever supply chains
deliver simultaneous choice, convenience and value for money. Platform
technology has disrupted established industries, creating challenges but
also exciting opportunities for innovation.

At the same time, there have been enormous shifts in what the human
workforce looks like, presenting challenges to individuals and organisations,
to say nothing of HR departments. In developed countries, populations are
ageing, as people live longer and healthier lives - and have fewer children.
Elsewhere, including in the Middle East, populations are younger, which
raises questions about how they should be educated and prepared for the
world of work — and where they are going to find that work. Millennials and
Generation Y are famously idealistic, seeking meaning and purpose in their
work as well as a suitable work/life balance. How many employers will be
able to live up to their standards? And all over the world, women are entering
the workforce in greater numbers than ever before, threatening change to a
world that has been dominated by men for centuries.

The world itself has become noticeably smaller, as travel has become
easier, technology has reduced the price and difficulty of communications,
and governments have supported an acceleration in global trade. Large
companies are effectively always ‘open for business’ as they pass the
baton between offices round the clock. Manufacturing and services are
increasingly offshored, but people move around too, creating diverse and
exciting workforces and teams - though also headaches for employers as
they try to make sense of different qualifications and skills.
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valued good
work-life balance,
being passionate
about what they
do, and learning
opportunities.

Millennials and
Generation Y are
famously idealistic,
seeking meaning and
purpose in their work
as well as a suitable
work/life balance

What does this mean for careers?

In 2017, Oxford Said conducted a poll of three-and-a-half thousand young
people (19-26-year-olds) in the UK, USA, South Africa, and China, asking
them how they viewed their future careers and the skills they would need.

Overall, respondents said that they most valued good work-life balance,
being passionate about what they do, and learning opportunities. Earning a
large salary did not seem to be their top priority.

Strikingly, 69% could see themselves as having more than one career.
No longer are people expecting to have a job for life, progressing in an
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ordered way through a single company until they reach the top or retire.
Instead, they expect to change employers regularly, sometimes moving
between the private and public sectors, or between for-profit and non-profit
organisations.

They might try different careers altogether, and there is a great enthusiasm
for becoming their own boss — whether that is through creating a freelance
or portfolio career, or starting up a new company. Flexibility will, they
believe, be king: people will work on what they want, how they want, and
when they want, maybe combining a corporate career with ‘moonlighting’
as a social media influencer, or holding down an administrative role to keep
some income coming in as they set up a new venture.

Obviously, ‘seeing themselves as having more than one career’ is not the
same as wanting more than one career; and predicting something is no
guarantee that it will happen. But that expectation of multiple careers,
along with the belief that a large proportion of jobs will be automated
out of existence, is inevitably raising questions about education and skills
development - on the part of both individuals and employers.

Implications for skills

If the pace of change continues, people will need to be acquiring a range of
new skills constantly and quickly.

However, specific technical and technological skills came surprisingly low
down on the list for respondents to the Oxford Said survey. For them, the
so-called ‘soft skills" were key, with problem-solving, communication and
decision-making skills the most important, cited by 88%, 87% and 85%
respectively.

This was probably due to an awareness that it is difficult to predict the skills
that will be most in demand. After all, blockchain was a minority concern
as recently as two years ago. And as some skills come in, others are on their
way out, either because machines can do them more quickly and cheaply,
or because they are no longer needed. Computer hardware used to be
repairable, for example, requiring practical engineers who knew how to take
computers to pieces and mend them. Now all the parts are so cheap to make
that we just throw away anything that has stopped working.

Probably the greatest skill needed for the future is simply the ability and the
flexibility to learn.
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If the pace of change
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need to be acquiring
a range of new
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Project planning
and management
skills

Top 14 future skills cited by our survey

respondents:

Knowing how to Decision- Problem-
interpret a problem making skills solving skills

strategically
6 4 2
%78 %80 %85 %88
%81 %87
/ Knowing how to > Leadership 3 Communication !

build and maintain a skills skills
positive reputation

for your business

Presentation
and public
speaking skills 13

14

and management
skills

Companies are wary
of investing too much
in developing people
who might leave next
week.

Financial planning

Customer Knowing how Analytical

service skills to motivate a skills

11 team 9
12 10 Powerful 8

Knowing how

to put a good negotiating

business plan skills
together

Implications for skills development

The recent trend towards career mobility, with people frequently changing
both jobs and employers, means that responsibility for skills development
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and business education has tended to fall on the individual. Companies are
wary of investing too much in developing people who might leave next
week.

This is bad for both individuals and organisations. Individuals are divided
into those who can afford to put themselves through an MBA or other
expensive degree, and those who cannot (notwithstanding the availability
of scholarships at major Schools). Those who cannot are typically left to
choose from a menu of free or low-cost online courses that are often of
varying quality.

For organisations, what they gain in terms of savings in education and
development programmes, they lose in terms of employee loyalty and
organisational distinctiveness. If every employee has picked up the same
skills from the same MOOC (Massive Open Online Course) then why would a
customer pick one company over another?

Thereisaneed to thinkabout skills development more broadly. For everyone,
there should be a central, career-long strand of activity that focuses on
the constant development of soft skills, including critical thinking and
learning how to learn, organisational awareness, and strategic thinking. As
people become more senior, this will naturally become de facto leadership
development. This central strand should be supplemented by specific skills
training as the needs emerge.

Provision of this development can be flexible and tailored. For some it might
start with an MBA, and then be supplemented with leadership development
programmes organised by their employers and delivered by executive
education. Others might enjoy in-house development programmes and take
online courses, funded by their employers, to learn specific skills. Examples
of these might be the online Fintech and Blockchain programmes offered by
Oxford Said.

This individual skills development must be augmented by organisational
development. Companies are more than groups of individuals with useful
skills: how those individuals are organised and how they work together
also matter. Skills and abilities need to be aligned within the organisation.
Many companies do this successfully by commissioning executive
education programmes to work with senior teams within the organisation.
The programmes can be modular, often lasting several years, and become
powerful partnerships between the organisation and the education provider,
as well as benefiting individual leaders.
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There is a need to
think about skills
development more
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the more you invest
in your people, the
greater the likelihood
that they will stay
with you anyway.

Companies are also beginning to learn how to lever individual learning
within an organisation. For example, they may fund someone to attend
an open executive education programme. But rather than thinking of this
as a one-off experience — perhaps a ‘reward’, as many organisations have
positioned executive developmentin the past —they will supportindividuals
to continue the process when they come back into the organisation. They
might ask them to speak about the experience with different teams, run
their own education programmes within the company, or invite them to
take on new projects to practise and disseminate their new learning.

Whatever the mix of development activities, organisations must think
in terms of working together at a system level. Yes, you might invest in
developing some people who will leave for jobs elsewhere. But at the same
time you will almost certainly reap the benefits of another organisation’s
development programmes as you recruit new people at a senior level.

But it is also likely that the more you invest in your people, the greater the
likelihood that they will stay with you anyway. And investment by everyone

benefits everyone - at sector, regional, and national levels.

That is the way that organisational success and long-term sustainability lie.
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Al and the future of work

The great strides in artificial intelligence in recent years have resulted
in many exciting products for consumers and benefits for organisations
and society. Al can monitor and adjust energy usage in the home; it can
track weather, pest activity, and soil composition to help farmers; it can
even speed up cancer diagnoses.

However, Al is still viewed with distrust by many. Some have watched

The Terminator films too many times, and fear the rise of Skynet,
computers that are more intelligent than humans and take over the
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world. Others have a slightly more rational fear that robots will soon be
able to do so much that there will not be any jobs left for humans to do.
This fear has been exacerbated by well-meaning economists who have
been researching scenarios characterised by mass unemployment - or
mass leisure, depending on your standpoint.

So will robots take our jobs? Hal Varian, Chief Economist at Google, speaking
at Oxford Said in May 2018, made an important distinction between a
‘job” and a ‘task’. Automation has been marvellous for eliminating boring
and repetitive tasks, he said, including physical tasks such as laundry,
dishwashing, and various other household chores. Technology has also
taken over some cognitive tasks, such as calculating change. ‘And when
you have eliminated all the tasks associated with a job then you have
eliminated the jobs. But that’s fairly rare.”

He said that possibly the only job actually to be eliminated by technology
was that of ‘elevator operator’. Still, most of the tasks performed by the
elevator operator in addition to pushing buttons continue to be done - just
by someone else. Security guards monitor health and safety; receptionists
greet visitors and provide directions. Even jobs that we would regard
as low-skilled are actually quite complicated, and require elements of
judgement and initiative.

Where robots really are working well is in car factories, but this is hardly
a surprise. For the past 100 years, manufacturers have been ‘optimising’
the assembly line, breaking down the process into its constituent tasks
and organising it so that a single person was doing the same task over and
over again. Essentially, they were asking humans to act like machines, so
replacing them with actual machines did not require a great leap of the
imagination.

But if the role for robots is in primarily routine work, there will still be plenty
of non-routine cognitive and manual work to be done. The world will still
need human gardeners and housekeepers. If Al can ‘read’ and ‘analyse’
the data provided by companies for audits, there is still a role for human
auditors in digging out the information that has been hidden, and in
interpreting the analysis.

However, there are questions surrounding the impact of automation on all
economies. It is possible that technology, if not managed properly, risks
intensifying inequalities within countries and even between countries.
Thereis a particular danger for countries with young and relatively unskilled
populations. Global companies may still find it cheaper to keep moving
production to ever lower-wage economies than to build a manufacturing
plant with robots.
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A business with heart need not be a large corporation with a strong CSR
outreach program; it can be a startup that has an embedded purpose to
do good. The need to look beyond profits seems to be more relevant today
when we look at the tragedies this world of ours is facing. While CSR is often
short-lived —often confined to an accounting year- embedding purpose in an
organization outlines the way you would want to do business. B-Corporation
and many social entrepreneurs, especially those with a for-profit model are
revolutionizing the way organizations can act in the context of the broader
society. The Better Business Better World report finds that achieving the
Global Goals creates at least US$12 trillion market in opportunities for
business. There are four billion people living in poverty (incomes below
$3,000 in purchasing power) and collectively worth a $5 trillion market with
a rapidly growing mobile user base. If the opportunity is so large, why do so
many businesses fail in the “Business with Heart” arena? Let me call this type
of entrepreneur, for the want of a better word, the social entrepreneur. Here
are five steps to help you move forward.

Success Factors

of Corporate Social

Responsibility

Managing
resources
effectively
to ensure
sustainability

Identifying
the problem
and finding the
appropriate
solution

Preparing
integrated

plans for
partnerships

1. Are you focusing on the problem or the solution?

A social entrepreneur should have a well-defined purpose. One of the
challenges well-meaning people do, is that when they are in a hurry to find
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a solution, they identify the wrong problem and hence treat the symptom
and not the cause. People or communities maybe blind to what the issue is.
For example, in Palestine, an identified symptom was that there was an
employability gap. Jacob Korenblum, founder of Souktel, visited and
researched Palestine and found that a big cause for unemployment was
the inability to access the internet. Job owners were unable to connect with
job seekers through the internet and vice-versa, and so Souktel was born
using the power of mobile texting. Through Souktel, the impact of creating
jobs was not only in increasing household income but also giving women a
chance at economic empowerment. We need to do good but do good well.
Be clear the problem you are solving is not the symptom. Be sensitive to
culture.

2. Ecosystem approach to problem solving

Lasting change comes from an ecosystem approach. When dealing with
the developmental sector you will have to think public private partnerships
and that means mapping and managing various and often conflicting
stakeholder interests. You will need to classify them based on their ability to
help or hinder. Can those who hinder be managed so that they become part
of your solution rather than your problem?

Understand the setting in which you are bringing a change. What role are
you taking in the community- are you a catalyst or an active part that will
always be required to be effective? Do you understand the context? What
is the tipping point and how much time and other resources will it take? At
what point, will you create a negative dependency? Sougha, of the Khalifa
Fund began focusing on remote communities in the Emirate of Abu Dhabi
to preserve dying Emirati handicraft traditions. They soon realized that they
needed to empower the women of these communities too. So, they did both,
focusing on training and helping them find buyers to earn money. Now, they
realize the women need to learn business skills to run their own stores. This
is an evolving process. Money is the easiest thing to give but long-term
ecosystem impact needs people, passion and patience.

3. Managing resources

Jacqueline Novogratz, the founder and CEO of Acumen says: “Today’s world
needs more than humanitarians. We need individuals who know to listen
and who have real and tangible skills to share. We will succeed only if we fuse
a very hardheaded analysis with an equally soft heart.”

Managing resources will be one of the toughest challenges you face. With

people, as you grow, your challenges will be maintaining your values and
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developing the systems and professional competencies needed for long-
term growth. While the founding team often comes together driven by the
passion for the purpose, they may not stay together the whole time. You need
diversity in teams and this often begins with the founding team. Volunteers
may be passionate about the cause but may not have the professional skills
to grow or even maintain the organization.

Managing human resources for a social startup is also about managing
the community of impact. For Gavi, the Vaccine Alliance, vaccine impact
depends on mothers remembering to give their children vaccines as per
the recommended schedule, on health workers keeping safety standards
and political parties putting the interests of their citizens above any other
interests and egos. So, it is not just the people of the community of impact,
but people in the value chain like manufacturers, regulators, financiers and
intermediaries.
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You cannot run a business without sound financial principles. There are
three simple rules to getting the right type of financing. How rigid is your
purpose? How sustainable should the funding be? Are you planning to scale
up? Grants, governments and NGOs often have other motivations. This may
mean you don't give up equity and pay interest or dividends, but be assured
the money comes with strings attached (time lines, purpose, and so on).

4. Mapping impact

Baseline, baseline, baseline! Too many social entrepreneurs begin projects
as hobbies or companies create short-term PR CSR initiatives and then they
have no clue what the change they are focusing on costs or the impact it is
making. To measure impact - you ideally need baseline data before you start.
This is not easy (to wait before jumping right in). While anecdotes give you
great press coverage, investors (even those who work with patient capital)
want concrete numbers - costs, time and results. This is good business sense.
Measuring impact gives you control as you grow.

5. Good governance

Good corporate governance is non-negotiable when doing good. OECD
defines corporate governance as: “Corporate governance involves a set of
relationships between a company’s management, its board, its shareholders
and other stakeholders. Corporate governance also provides the structure
through which the objectives of the company are set, and the means of
attaining those objectives and monitoring performance are determined.
Good corporate governance should provide proper incentives for the
board and management to pursue objectives that are in the interests of the
company and its shareholders and facilitate effective monitoring.”

It provides legitimacy, accountability, transparency, a framework for
responsible decision making and it also provides safeguards for the
investor. At the simplest level, good governance is compliance with rules
and regulations with embedded structures, controls, systems and processes.
The challenge is during rapid growth that the systems and processes break
down opening you up for potential liabilities. Do set up an Advisory Board
or a Board of Directors with a clear cut role in and outside the organization,
who have expertise and have a time frame for their appointment. Make
sure you have inbuilt financial checks and a strong reporting system with
relevant data being reported. If you are “borrowing” money, getting money
“gifted” or “granted” it is even more important that you account for every
penny given to the organization, explain where it go and what the returns
are. Set up explicit guidelines for sourcing contracts and dealing with other
stakeholders. If you set up multiple companies (for some reason many
SOCENTSs do this) explain what is the relationship between the companies,
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conflict of interest, if any, and how funds are managed between the
companies. Some great information is available in the Social Investment
Manual and the Primer on Governance or Social Enterprises in Singapore.
Charity Navigator, for example, rates charities on how they spend their
money and provides a useful tool for those social entrepreneurs starting out
on managing expenses.

Any business with heart must follow these few steps to make sure your
impact is lasting and of the right kind. Let me give you a simple analogy. If
a child needs 12 years of schooling, how do you financially sustain yourself
for 12 years if “education” is your focus? It would be wrong to introduce a
child to one year of schooling and then withdraw support. Which is more
detrimental? Never having been to school or letting the child glimpse what
might have been for one year? Business with Heart must have business
sense or we may end up doing more harm than good. One word of caution
- communities do change and evolve and so you will have to adapt the
processes and business models. Here lies the challenge - to constantly
innovate to sustain impact or take it to the next level. Once all the children
graduate — what is the next step? Work or University....and this is why you
need an ecosystem approach.
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In this globalized and interconnected age, the world is changing at a
previously unimaginable speed. In the last twelve months, I've trained and
advised International Oorganisations, ministries and other governmental
organisations, multinational companies, investors, consulting firms, start-up
programs and, of course, educational institutions in about 20 countries in
four continents. All want to know what to do to remain successful in the
face of the unprecedented change we are experiencing. Answering their
question has become my main research interest.

The question of what makes organisations successful is not new and has
been persuasively answered before. Yet, we are now on the verge of the
4th Industrial Revolution, an age of rapid transformation in technology and
systems of production, which is disrupting the way companies succeed. So
| constantly need to find new answers to three critical questions. What is
changing? What are the best responses to such change? How do business
leaders prepare for and implement such responses?
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VUCA TIMES

The realisation that the world that is increasingly unstable and unpredictable
and that it becomes more so at an accelerating pace quickly took hold in
the US military circles in the early 1990's, after the fall of the Berlin wall. For
the previous 20 years, during the so-called cold war, the world was more
structured and more predictable. Two superpowers, the USSR and the USA,
considered each other archenemies. They also considered each other the
only archenemy to be kept under constant control. The main threats to the
USSR would come from the USA and its allies, and vice versa. The collapse of
the USSR, however, did not make the world a more structured, stable, and
predictable world. Perhaps counterintuitively, it has made it the opposite.

But what is the ‘opposite’ of a structured, stable,
predictable world?

The answer is VUCA. This acronym originated in the U.S. Army War College
in Carlisle, Pennsylvania in the 1990’s and it means: Volatile, Uncertain,
Complex and Ambiguous.

Volatility: The speed and the magnitude of changes in the external
environment are increasing.

Uncertainty: The outcome of each decision depends on the decisions of
numerous other stakeholders, each with their own idiosyncratic perceptions
and agendas.

Complexity: Ever more factors are interdependent and interconnected and
so influence each other in entirely new ways.

Ambiguity: The impact and meaning of events is harder to classify as being
either good or bad, beneficial or harmful.

Such changing geopolitical context does not exclusively affect the military.
Business operates in an increasingly VUCA context, where multinational
corporations manage operations across diverse cultures, markets,
and jurisdictions and face the threats of political instability, emerging
exponential technologies, and disruptive business models. This creates new,
unique challenges that require a new breed of leaders and a new approach
to leadership.

For example, according to 69% of the respondents in a recent research by
the consultancy EY, the top management should take responsibility for
leading change through VUCA times. However, 64% also worry that current
leaders might be unable to anticipate and respond to changes effectively.
So, new types of leaders must be nurtured, who understand the challenges
of an increasingly VUCA world.
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EMERGING TECHNOLOGIES

One of the main drivers of increasing VUCA is technological change.
Emerging technologies like artificial intelligence (Al), driverless cars,
biotechnologies, augmented reality and virtual reality, 3D printing, and
robotic agents are transforming the way we live and work, and they are
doing so at an accelerating pace. They are rapidly helping companies
increase profits, reduce costs, and improve customer experiences - but their
potential remains largely untapped. As machine systems that exceed human
capabilities become a reality, their applications will move humanity through
unprecedented change. This will radically transform systems of production,
industrial relations, and even the meaning of work. Effective leadership
requires a deep understanding of these evolving dynamics.

As Al becomes more effective and efficient, its applications evolve to
empower new automated processes, where computers, softwares, and
robots perform work tasks that compare with, and often even exceed, the
performance of a human being on the same tasks. For the time being, these
tasks are rather simple, predictable, and repetitive. With every technological
improvement, however, the type of tasks machines can tackle becomes
more elaborate and their performance more sophisticated. As a reaction,
humans are increasingly worried to be made redundant. A broad, multi-
stakeholder global debate is ongoing with respect to whether humans will
be out of work and, if so, how should societies ensure their wellbeing. How
we answer these pressing questions is likely to shape humanity in the next
centuries. In this article, however, | shall focus on a smaller scale and more
immediate level of analysis, which is the level most business leaders will face
in the short term.

According to a well-known study by the consultancy McKinsey, about 45%
of the tasks performed by humans at work can already comfortably be
automated. This means that they can be performed by existing and tested
technologies, which do not require human input. The jobs that can be entirely
automated, however, are less than 5%. What this means is that most jobs will
be transformed and redefined. Some of their typical tasks will be automated;
some will remain exclusively human tasks. | will return to this issue below. In
the meantime, | want to point out that when a job is redefined, its tasks are
shared between co-workers. Some of these co-workers are humans, other
are computers, softwares, or robots. My colleagues, Mark Esposito, Terence
Tse, and Danny Goh put it down very clearly: Robots might not take your
job, but you are going to have to work alongside them. Redefining jobs for
human/robot collaboration entails much more than just a list of tasks or a
job description: it entails radically redefining collaborations and the role of
human work. This, too, creates new and very urgent leadership challenges.
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COLLABORATIVE INTELLIGENCE

The car manufacturer Tesla operates a hyper-automated factory in Fremont,
California, where robotic arms commanded by intelligent algorithms
perform almost every stage in the production of a car. Unfortunately, Tesla
has repeatedly come short of targets and it had to halt and re-engineer
its production flow multiple times. The CEO of the company, Elon Musk,
identified the cause of these problems as “excessive automation.”

In my forthcoming book Strategic Drivers for the Digital Era, | explain what
happened at Tesla and how companies should understand these new
systems of work under the concept of Collaborative Intelligence.

Collaborative Intelligence refers to a system that uses a broader range of
skills to improve its outcome. In Tesla’s example, this specifically means
combining the skills of humans with those of machines. For example, many
car manufacturers employ robots to stamp, paint, and weld cars, because
these tasks require accuracy and consistency, which machines excel at.
However, it is humans who eventually assemble cars, because this task
requires flexibility and some creative problem solving, which are virtually
impossible for robots.

Many experts agree that the production problems with Model 3 are due to
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the decision to use robots for assembly. Robots struggle to assemble the
tens of thousands components in each car, whereas humans have skills that
make them better at it. Collaborative Intelligence prescribes that the skills
of humans and machines should be combined. Tesla eventually decided to
fix the problem by “getting rid of... the crazy, complex network of conveyor
belts” and hiring humans instead. Indeed, “humans - Musk tweeted - are
underrated.”

Interestingly, Collaborative Intelligence works equally well in manufacturing
and in services. Think about robotic-surgery in medicine, where a robotic
arm with miniature tools performs the actual surgery, while a human
surgeon controls the robotic arm through a computer. Another example
are robo-advisors in financial services. These are algorithms that collect
client information and make automatic investment decisions based on their
financial situations and goals, with some oversight from humans. Even in a
traditional industry like agriculture, crop-management can be made more
intelligent by helping algorithms collaborate with human farmers.

Collaborative Intelligence ultimately entails designing a system where
different tasks are intelligently combined so that humans and machines
collaborate to achieve a joint outcome that’s not only superior to what they
can achieve separately, but otherwise impossible.

A NEW DIVISION OF LABOR

To leverage the power of Collaborative Intelligence, business leaders should
deepen their understanding of value drivers in their value chain. This can be
done through three subsequent analyses.

Value Analysis: First, list and understand all the tasks required at each stage
in the value chain and what is their contribution to value creation.

Task Analysis: Next, analyze each task to understand the skills required to
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master it.
Skill Analysis: Finally, classify each skill as optimal for machines, for
humans, or hybrid.

Leaders should then automate the tasks that machines can do best.
Interestingly, these are likely to be the tasks that we should not want humans
to do anyway. They are called 4D tasks: dull, dirty, dangerous or dear. Dull
tasks are uninteresting and repetitive. Dirty ones are unhealthy, like sewer
reconnaissance or mine exploration. Dangerous are tasks like clearing a
minefield or exploring the site of a nuclear disaster. Finally, Dear stands
for expensive. Automation is especially important for the tasks that make
a substantial contribution to value creation, for two reasons. First, they are
more likely to have a positive ROI - let’s not forget that the investment in
automation can be extremely expensive and time consuming. Moreover, by
their own nature and by the repetitive type of tasks they excel at, machines
are less prone to mistakes than humans.

Collaborativeintelligencerequiresassigning tasksthatare highlyautomation-
prone to machines and those that require initiative and flexibility to humans.
Interestingly, there is another category of hybrid tasks, which Paul Daugherty
and Jim Wilson call the ‘missing-middle’ in their recent book. These are tasks
where humans and machines complement and improve each other.

O-RING JOBS

I further analyzed the changing nature of human work in a few recent articles,
based on my research collaboration with Mr. Paolo Gallo, Chief HR Officer at
the World Economic Forum.

We followed the economist Michael Kremer of Harvard University, who noted
that most production processes require a sequence of tasks and activities
to successfully create a final product. This sequence determines the value
of the final product. For example, if each task is performed at a very high
standard, the output will be of a high standard. If the tasks are all performed
at a very low standard, the output will be of a low standard. What happens,
though, when all tasks are of a very high standard, except one?

Prof. Kremer uses the case of the Space Shuttle Challenger to answer this
question.

The Space Shuttle Challenger took off in Cape Canaveral, Florida, in the late
morning of the 28th January 1986. Within less than two minutes, it exploded
mid-air and suddenly came crashing down into the Atlantic Ocean. The
seven crew died immediately.

What caused this multi-year, multi-million dollar project to go tragically
awry?

An inexpensive rubber O-ring seal failed, due to the unusually low
temperature on that morning. In other words, the value of a multi-million
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dollar Space Shuttle packed with cutting edge technology, painstakingly
assembled and tested by the world’s leading experts, can rapidly drop to
zero due to the failure of a mere O-ring.

Expanding on this insight, the economist David Autor of MIT, remarked
that the nature of work in complex economic system is reminiscent of
O-ring jobs. Individual tasks contribute to the completion of some larger
job, alongside the tasks performed by others. As mentioned above, these
‘others,’ increasingly include Al-powered systems, like RPA algorithms and
robots.

One of the defining characteristics of such systems is their reliability
in performing tasks at a consistently high level. This has a slightly
counterintuitive implication: the higher the quality of the tasks performed by
others, the higher the importance of each individual contribution. Indeed, if
you work in a system where most of your colleagues perform poorly, the final
product will be of little value, regardless of whether you make any mistakes.
If the Space Shuttle had been poorly designed and built, the failure of the
O-ring would have been quite irrelevant. However, for a Shuttle designed
and built to the highest standards, the quality of the O-ring was ultimately
critical. So, as soon as the reliability and quality of every task performed by
others increases, the importance of your task increases as well.

LEADERSHIP FOR THE FUTURE OF WORK

As the 4th Industrial Revolution radically transforms systems of production
and the nature of work, it is important to heed the lesson of failures like
Tesla’s and the Challenger, and to prepare for new and urgent leadership
challenges. For example, my colleague Vicki Culpin explains clearly that
leaders must develop entirely new competences for a VUCA world.

The ultimate leadership outcome during the 4th Industrial Revolution
consists in ensuring that interconnected groups of people and artificial
systems collaborate to collectively achieve outcomes that neither could
achieve separately. To do so, leaders must master three new challenges.

Develop agility. Evolving occupations entail a need for humans to rapidly
acquire new skills and competences and to learn how to perform tasks that
are at least in part different from those required by their current occupations.
The fast pace of change of the 4th Industrial Revolution rapidly makes skills
obsolete and therefore create a constant pressure to up-skill and re-skill.
With an expanding life expectancy, we cannot afford to stop learning in
our mid-20s. With approximately 40 to 50 years of active professional life
ahead of us, we need to become learning machines to keep up with machine
learning.

Helping workers meet demanding standards. As Al-powered appliances
consistently and reliably perform up to 45% of work tasks, the importance
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of humans, like that of O-rings, will increase. The increased standards of
performance required to match that of robots and algorithms - depending
on newly acquired skills, for which workers have not accumulated a long
experience - and the threat of mistakes that lead to critical failures will put
increasing pressure on humans.

Managing new mixed teams. New Al-powered systems are no longer only
tools under the control of humans. Learning machines act as peers, when
they perform the same tasks as humans - or at least the predictably repetitive
parts of those tasks - or even as managers, when they assign tasks to humans
in order to optimize their output. Working alongside an artificial colleague or
taking orders from an artificial manager puts pressure on humans to adapt
to new styles of communication and collaboration.

Meeting these three challenges is not only a leader’s task to increase the
efficiency of her or his organization. It is especially, a human'’s duty to help
the people who depend on her or him for their family needs and personal
and professional fulfilment. In a competitive and social context that keeps
evolving at increasing speed, the nature of human work will be transformed.
The requirements and even the meaning of leadership are changing, too. As
my co-author Paolo Gallo explains in his thoughtful book The Compass and
the Radar, regardless of who performs a task — a robot, a human, or the two
jointly — leaders must keep their moral compass, based on the values that
make us human. This is one task that cannot be delegated to Al.
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Introduction- Financial Wellness -what is it?

“Radix malorum est cupiditas”, money is the route of all evil according to
Geoffrey Chaucer (Canterbury Tales, 13871%(1400-. | beg to differ with Geoff.
Bill and Melinda Gates have been doing some very good things with their
monies (The Gates Foundation) leading to the conclusion that money itself
cannot be the evil. Yet what you do with it and how you manage it can create
problems. In discussing Financial Wellness this piece gets more out of Spike
Milligan than Chaucer: “all | ask is the chance to prove that money can’t make
me happy”.

Financial Wellness is the subject which tackles Milligan’s dilemma: can
money and its management make you happy, and does that happiness effect
corporate earnings? But first, how did this subject materialise? Researching
Financial Wellness leads to an aggregation of happiness, health, productivity
and financial education rolled into one. As a specific subject it is hard to
get a handle on when it started. Best guesses is that the “financial” bit got
absorbed into the Wellness industry recently.

Let's start with Wellness. According to the Global Wellness Institute, in
2010 the New York Times ventured into the Wellness concept quoting
Dan Rather in 1979: “Wellness, there’s a word you don't hear everyday.”,
continuing, “more than three decades later, wellness is, in fact, a word that
Americans might hear every day” *2. It caught on fairly quickly, after all, who
doesn’t want to be well? Research suggests that the Wellness concept is
an American revival of ancient thinking with an evolutionary history closer
to that of dieting and fitness rather than the definable history of the motor
car or nation state. Historically, the subject is art more than science, concept
more than fact. All that changes as anecdotal experience matures and begins
to turn into hard facts.

The American dominance of Corporate Wellness should not be too much
of a shock. The MSCI Global Equity Index shows the US as about half of the
planets equity (listed corporate) wealth. Obvious then, that if Corporate
Wellness is a factor in corporate profitability, American corporates would be
the engine behind growth.

So when did “Financial” get added to the Wellness snowball? One clue could
be in the US Corporate Wellness site (US corporatewellness.com) which
provides courses and accreditation to the US Corporate Wellness market.
They refer to what they call the “Whole Person Approach”. Milligan might
say that a whole person is better than half. That is the point, i.e. that the
more fully focussed (healthy) staff you have, the better the ROI (Return on
Investment). The site describes the Whole Person Approach: “In an era when
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organizations now value the need for wellness to go beyond simply food
and fitness, we're a decade ahead of the pack. Since our inception in 2007,
our approach has emphasized the whole person, supporting mental health
and helping develop characteristics of resilience, hardiness and grit ..."” The
site goes on to describe a phenomenon called “presenteeism”.

“Presenteeism” is at the core of assessing the real value of Wellness programs.
Presenteeism can be defined as “working when sick”. It is the concept that
a stressed or sick worker is not as productive as they could be if they were
healthy. Paul Firth (ICAS MENA) quotes research from Legal and General in
the UK who assess the cost of presenteeism as x3 higher than absenteeism.
One L&G study suggests that a company of 200 employees would have a
“presenteeism” cost of Stg 2million per year!

Absenteeism + Presenteeism provides a formula which assists in valuing
Wellness Programs.

The word “Financial” being added to “Wellness” programs is likely to be
connected more to the evolution of Wellness product rather than one of
those “eureka” moments. Mondial (Dubai) LLC works closely with ICAS
MENA on the Financial aspects of their Wellness program*3 and targets its
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Financial Wellness program with the singular objective of employee financial
security, with the sub-headings:
1. Budget Management
- Including emergency cash management.
- Targeting financial stability: living within your means.
2. Dealing with financial stress.
-Including debt management
3. Retirement Planning and investment.

Most of the subject matter is simply common sense which is not commonly
practised. The lack of practice is the key trigger within a domino effect
which gets into the heart of what FINANCIAL WELLNESS really is. An
interview between the Motley Fool and PWCs Alison Southwick captures
the theme. Southwick responds to the statement, that when employees
are not financially well, they are stressed: “Absolutely....we looked at those
who said they were under financial stress against those that weren’t, and
the differences were dramatic in terms of distractions at work. | think it
was 5-to-1 in terms of the ratio of the people who distracted at work, that
were financially stressed to those who weren't. Productivity. Absenteeism.
Loyalty. All significantly impacted by financial stress.”*4 .

The skills required to extinguish the stress are a mixture of discipline, control,
self-awareness on the part of the employee and the provision of education
and support on the part of the employer. Even employees like Milligan
should see an upside in employer support: “money can’t buy you happiness
but it does bring you a more pleasant form of misery”.

Employers- the production challenge

So what do we have so far? Seemingly a formula which suggests that
Financial plus Wellness = Happiness. Happiness = Corporate Profitability.
So now we are into the corporate balance sheet. Ultimately, the equation
is Employee Benefits vs Employee Benefit Costs. Financial Wellness is an
important cost buried within the Employee Benefit equation.

PWC provide excellent research into the subject and in “Financial Stress
and the Bottom Line”, the co-author Kent Allisson believes “Our research is
showing that financial stresses are not only negatively impacting employees
but are costing employers....findings evidence a direct correlation between
an employee’s well-being and a company’s bottom line and may help justify
an investment in a financial wellness program *7”. The Report examines the
stress basics with the result that 53% of employees tell PWC that financial
matters cause stress, and that 46% say it causes the most stress. The “most
stress” table was as follows:
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A good Financial Wellness program should seek to tackle the causes of
financial stress, and PWC enter that discussion with a breakdown on stress
causes, interestingly breaking their research in two categories based on
income above and below USD75K per annum:

What are your top financial concerns?*

Under $76K

N

Under $76K

Over S76K

54%-Not having enough
emergency savings

- 35%—Not being able to

meet monthly expenses
26%-Not being >

44%-Not having enough
emergency Savings

- 34%-Not being
able to retire

21%—-Being
able to retire laid off
19%-Not keeping 20%-Not being
up with debts able to meet
monthly expenses
17 %—Beil Ovw 76K
laid off " s - 14%—Not
keeping up
with debts

1 choose up to two answers 10 this question

Figure 1. Special Report: Financial stress and bottom line, why employee financial wellness

matters to your organization. PWC. September 2017.

PWC also say that 76% of stressed employees would go to a different
company if that company provided advice on Financial Wellness and 50% of
non-stressed employees would also jump ship for the same reason.
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In a different survey, PWC Employee Financial Wellness-2018, this last point is
made a different way: “Employees are consistent — year over year and across
generations — when they define financial wellness in terms of aspirational
goals like freedom from stress and financial worry, and making choices to
enjoy life. Interestingly, more than half of all employees want to make their
own financial decisions but are looking to have someone to help validate
that decision. Over the past six years, growing numbers of employees are
using the services their employer provides to assist them with their personal
finances, and 25% of those who don’t have an employer benefit that provides
access to unbiased financial counsellors say it's the employer benefit they
would like to see added.*8"

So how might an Employer plan a Financial Wellness program? The problem
here is that like the proverbial glove “one size doesn’t fit all”. Programs
are designed around the twin planning criteria of corporate budget and
organisational culture.

Now that we have a handle on what Financial Wellness is, or more accurately
what it could be as each company ends up with its own program, the
logical question is- why bother? After all, it seems to be a lot of hassle for an
uncertain reward. There appears to be three stumbling blocks to surmount.

Firstly, the fear of lawsuits. Many MENA readers will dump this one into the
“that’s America for you” box with some justification. MENA is a less litigious
playing field but awareness of the potential problem is useful. Corporate
advice can end up being viewed as a fiduciary responsibility and any failures
of such carry risks. Secondly, employees might fear that their privacy is not
protected. In such cases engagement into programs will be obstructed.
Thirdly, and possibly the biggest issue in getting programs started is the
difficulty of measuring the benefits.

Here we have to trust in external research. A Harvard article back in 2010
*9 suggests that between 1995 and 2010 the percentage of Johnson &
Johnson employees who smoke dropped by two thirds, and blood pressure
issues halved. J&J saved USD250 million between 2002 and 2008 a return of
USD2.71 on every one dollar spent.

In the same article, the Harvard Review turns to a study from and about Dow
Chemical in 2002 which suggests that the biggest improvement in terms of
profitability comes not from lower health care costs but from “presenteeism”
estimating average COSTS per employee as follows: “$6,721 were attributable
to presenteeism, $2,278 to direct health care, and $661 to absenteeism. A
variety of studies confirm the health conditions that contribute most to lost
productivity: depression, anxiety, migraines, respiratory illnesses, arthritis,
diabetes, and back and neck pain. Employees with multiple chronic health
conditions are especially vulnerable to productivity loss.”
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And if your company has a particularly large contingent of Millennials,
the numbers may be even more dramatic given that 37% of Millennials
say their finances have been a distraction at work and of that 37%, 49%
admit to spending three hours or more at work each week dealing with
personal finance issuss.

Figure 2. Special Report: Financial stress and bottom line, Why employee financial

wellness matters to your organization. PWC. September 2017.

HR ECHO 59 |




External evidence would have us believe that Wellness programs have a
positive effect on the bottom line (Figure 2). PWC (2017 Survey) call it the
Double Bottom Line, because the benefits are both increased productivity
and lower employee health costs.

Employers- MENA, the stage today

Back to Milligan for a starting point: “we haven’t got a plan so nothing can go
wrong”. Such a summary will be apt for most corporates in the MENA region.
No plan = no Financial Wellness problem.

Such a judgement is harsh on multinationals as some 70% of such companies
are aware of the need to tackle both stress and Mental Health issues (Maxis
GBN- a MetLife AXA joint initiative). Maxis are reporting an increasing trend
in the Middle East for claims being made under ICD 10 Chapter 18: Signs &
Symptoms not classified elsewhere (ICD is an International Classification of
Diseases) . These include physical disease that are manifestations of stress
and are being claimed under ICD Chapter 18 to avoid stigma of mental
health or to circumnavigate lack of mental health cover under most medical
policies. Interestingly, this is the No.1 issue for expatriates, and the No. 6
issue for nationals in the region according to Maxis.
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In MENA financial stress abounds. According to the World Bank- in 2015,
MENA had the lowest labour force participation in the world (46%); the
highest number of young unemployed at 30%; with only 14% of the adult
population owning bank accounts *10. Even in the well-off GCC countries
debt and “financial illness” prevails. Pay fort (an Amazon owned company)
suggest that half of residents are in debt and 28% fail to save any money.

Such debt statistics are normal. “76% of Americans are broke” screams
one website; the average credit card debt in the US (in isolation of other
debt) is USD 8,750/household, and in the UK the average debt (outside of
mortgages) is Stg 12,877/household. Debt and stress from financial illness is
normal everywhere. We can assume that the MENA workforce is as stressed
as everywhere else!

The good news is that embryonic change is appearing. AXA ICAS Ltd is one
of the first recognised Global Wellness Providers with “feet-on-the-ground”
in the MENA region. ICAS MENA started in the UAE in 2010, and have gone
from 0 to 65 clients in 8 years. Their client base is a “Who's Who" of corporates
and includes: BP; J&J; Proctor and Gamble; Shell; SAP; Du Pont to name
but a few. Whilst those names might sound as if foreign business cultures
have imported Wellness into MENA, Paul Firth, CEO of ICAS MENA in Dubai
suggests that “companies like The National Bank of Fujairah and Al Futtaim in
the UAE prove a growing Arab awareness of the Wellness benefits. National
Bank of Fujairah was the first local company to invest in our Employee
Wellbeing Programme back in 2012. They recognised the significant return
on investment and improved productivity that could be achieved by taking
an holistic approach to the health & wellbeing of its employees”.

Firth provides one of the few sources of on-the-ground Wellness knowledge
in the region. So | pushed him on the subject of where he sees the region on
the specific subject of Financial Wellness and MENA. The feedback provides
two gems of regional insight.

Firstly, according to Firth: “MENA corporates fully understand absenteeism.
They have the data, they know the cost. We sell Wellness on the basis that
international data multiplies that cost by two or three times in the form of
presenteeism”. The challenge for the region is recognising presentism as a
cost. The Wellness journey in MENA has clearly started!
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Government- the happiness concern

So should MENA government care about the financial stress of individuals?
Ultimately, Financial Wellness is a cost picked up by corporations so not
directly a government cost. Yet, do “happy corporations” make a happy
country? Very much a soft fact issue. However, one that should be of interest
to government. Why?

John Clifton at Gallup believes that the subject of employee behaviour is
30% down to rational actions and 70% down to emotional issues. Clifton
recognises the issue is an organisational matter at what he calls the micro-
level, and suggests it should be a governmental concern at the macro-level,
“the over-reliance on hard data about rational behaviour might explain why
global leaders, economists, and political scientists missed social upheavals
such as the Arab Spring, the Maidan Revolution and Brexit among others.
Gallup’s data on the other 70%- or how people were feeling-told a different
story”*5.

MENA as a region does not come out of the Gallup exercises well. “In most
years, the Middle East and North Africa (MENA) region alone has posted the
lowest score among all global regions on the Positive Experience Index.
But in 2016, MENA tied with another region, the post-Soviet states, for the
lowest score (63). All countries in the post-Soviet states region except two,
Uzbekistan and Kyrgyzstan, had scores lower than the global mean. Six
countries in the MENA region, including most of the oil-rich Gulf Cooperation
Council states, posted higher than average scores”.

It's a journey. The Scandinavians and Iceland (despite their weather)
traditionally do well. One insight is provided by John Helliwell, co-editor of
the World Happiness Report who says that all the top 10 countries scored
highest both in overall happiness and in the happiness of immigrants. He
said a society's happiness seems contagious. "The most striking finding of the
report is the remarkable consistency between the happiness of immigrants
and the locally born."
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CONCLUSION:

The growth of Financial Wellness has evolved out of the overall concept of
individual employee health and happiness being a factor in overall corporate
productivity and therefore profitability. Clearly, the more employees an
organisation has, the more valuable the multiplier to the bottom line. The
concept grew its roots in the bustling business environment of the US
and has sifted through the other mature economic markets. It now has a
presence in MENA. The next stage for MENA awareness appears to be the
recognition that the real cost of financial illness is the sum of absenteeism
and presenteeism. That cost may well justify investment into Financial
Wellness programs.

Itis a bottom-up corporate issue from the perspective of action. Yet all sides
of the economic equation: government/corporate/employee, all benefit.
Will it grow in MENA...... all eyes are on the happiness faces of staff at the
National Bank of Fujairah!
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ga Jb ol wle &S dopuy Gpabh 2816 .2 ' agy JS ggisipall lasauy A6 dals
NS pal <] ga aloyl pgmaa gi wl] Al pii Splp Lo e ggsi gf up U lia
Usy dgiagll asllilg ayilasll dpanll pliai wnl] Gyst auli (] @slally pyaall psail
] Jias ggngall glo (dpaylill aulill ga .dlgall plisl gi djluull savall yjlill pa
284811 ga JisT pgadall wnl] Jrayg dpalell (nalgill (nl] alia ga fisi gall dli

Aili Gilas ] Jgaill (no fayg drnnall dyaill go psi laa Js

g pjUil go Jist dosn JSibi gf dyolall Gl (nle 4S8l diagall cndry Ug
of &wallell pawill Jlall guif ddgall ealiliu gléjgo dSpil (reapall piigall jalh)
Jag .(@apnall alspill i) usgsh agyi wni wallga wnle Sgaiwi axaiall cilUgll
axsypalll alspill glo Jdaslyi (s lale Jiay alspill aloyll gis 131 aif 15] anlgll

.gaill ¢lls cljg jaall ggsiuw

3gaga dlaill ani ygsi gi gy Salopl allhina ] 'dullall’ dals @ola] Ciai wnia 1Al
alygall pady (nall (US corporatewellness.com) &usijpalll alopl &Spl g6ga (o
wauy Lo ] juii ¢ua .daaiall aLiligh (nd cnllall alodl Jlaa ¢nod dlalaicllg
vl ga Jiaol Jalsiall gaaiill ) gliulie Jedy 35 'JelSiall glwill dayh'
(8312 dany) 1jus)i JisT ggakhga chal gIs Lals aif i «wnjgall ga Taa . gaslill
pac (o' nly las’ Jalsiall glwill dayph g8gall aig .Jnédi jlaiiwl] afle gIs
a1aell yadi jglafil darn dany giaillg aloyl wl] dlall gl Aluwgall awd j367
2007 ple (o liwwii diaéd .alalaill ga gapll ga aée plai gaio duiadl @slilllg
W6 aircluag al duuoillg dldell danll peag (Jalkiall gaauill wnle liaai jS)
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cndlall aloyll
(nanig «dagsall Wwglio

Jglallg «Jasll Galn ~
\ Ugahgall laardy cnill

Jlaiga - jlagls ggu ploy
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J1ghi 81all enle
a1 crlelasli
Allel JalsIly
uLilVlg (Jgaill
Jagasllg aa<illg

M0 (o jalgi néli gi enelin Juoj wilay Jasllg .paailii guunil pinll plaall
ggi=illg Jlailll 33 uglui gt piull inle Théin giy Gaclin

J<ui o] .duwdall 8165 aslyjl hao aflall daaa guyl il aliaaill eda daslga
quuolii ggana (og .atde ggaaisy il galabill dacluial ypall daaa yald
LaS .cnpiudl Jasll deph Jgaiiw &yljia dopuy jghill (nd paiwa cnclaizlg
o «glly Jgbs «enl jlidsall @lgall api &ya lalisa ning axlall alilhia psii
ligigl-plaall ¢nags gac phill Wy ail "jlaldlg JLall" glgiss wnlelill qilis
wnill prall anle eliy «ndUal Il cale hlasll aalall anle qay-lea guiill gi pul

nclihnll 1530l ] oy aasi gi gSay U daalg dama ua ada .y lilsat (53l dsslga

wlhii cnclilhinll

paiuall pleill

Uljlaa wlwislg

«8a131 Ulelosg

Jac @o §jlslg

nisig «lal
Jlailll 333 Gglui
uglsillg
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Jeiwall cno .Jln.cill Y IT.)

g0 «Jasll deylng Jlill hai ¢njaa Judy Jgai dylpl duclinll &)gill gi cun
aals alpaail alacllg (il g W) Jia alsleall gugja plaiall cnjgpnll
wnle way ail agiags gulgs (nsuo cniliaj apl (Jladll Juw wnle .dijllag dayaa

.Jagasllg aésillg (gulilllg (Jgaill allsl JalSil dayaall cilclasil pyghni aslall

Ulegaaall gglai glan o dsull diclinll §)gill JUa aslisll dilaill Ailiill paaif
U nillg «nclan JSudy afliill (Guéail «duclinll dahilllg guinll ga dalyiall
wnle wlill aalall wnle way el plibllg Jall ge Jjoar lachi paia o guhiug

.Gagxa Aliaay ailli

Ulclosg aljlaa GlwisT wnl] piull daly djghiall willhgll pjliwg .dclpll pglat
daiglhall elli ge ‘Lup JbU1 nle @liai gaill cplaall 1ai dwais pleig depu daa
dljlaall Jeu dyldl diclinll dgill jusil gupwll clagll .adhll paoillagl
Woyi gag .Gljlaall dalclg dljlaall grwail jaiwa hen Glay 1alg (dasldia
20 .ja=ll gao aliypiell wniic (no ayleill Wogi Jaai liisay U «dsuwgia Gln
aljghaill dplua wnl] aliai lialei dlleall diaall dLall ga diw 50 ] 40 wnllga

atuall plsill; &43glgisil

I8ally dagjall 8jmalll i Cuag .diglhall julsall clogll wile Jlasll daclusal
il draai alajiw (Jlacil plaa ga %45 win ddgigag alidy (nagi wnelilhnll
aligigyll <lai dlalinal &iglhhall daill axljiall puleall .y lal Glala duaai Jia
aua Jlasll lal pay gl il digas duwisall aljlaall wle cli-claiyléglilg

il enle Taljia Thgin alguw @ @Glaal il wiagi will clhaill ajamig-dligh

¢lgai ajan (clihnl] (18311 dagjall dahiill asi pl .6aa7 dhaliva Jac Gpo d)la)

gi-pinll Jia plaall guai ¢nagi Loaic «lajs pleill GUT Jasi . piull &lsH deinls
ggaasy loaic g paas wnia gi-plaall ¢lli o 26gia JSuiy a))Sia cljai Joi nlc

& piull 5jlgall cnan 50 |




s Jsuy dnyell plaall gawnab (collaborative intelligence) wniglsill <1SAl1 wllaiy
dio ¢llia .plaialll pia J<iiug .piull digpag djalia wlhaii enill ¢llig (a1l diafill
pul gguilig piag Gaijlgs Jgli ga JS layle Glhai eaill (dinall plaall ga wpai
pindl Josy alla pag .a3all laaylis ¢no (missing middle — 3gdaall wniiall)

asull pansy allllg

o . ij-l . --I I-l Lﬁj]_bg

anle ol /dans alls allda (o cpdull Jastl &psiall dsuall Juaiy Gad Las
alnid U1 waiiall (nod dpiull 5)igall Jgi paa glla Jgb auuwll ga eniagdl eniglsi
allsll

phsa gi wll jLibi (all 3p6jla d=ala go pays JSila slnidl alle lisgl 2él
1aag .alais nilai afie aliil) dhiilllg plaall Jwlwi wlhii Hlil] alallse
dama JS M6ii pi 18] Jliell Juw wlc .ailaill aiiall dad a3y Julwill
Loaic «ella ga péplly «aay 13l .ngiuall dylle cilajaall ggsiw daa Jle Lingiuay

S8301g daaa clifiwly daa wngiuall dyllc plaall gLaa ggsi

J1éull 33 wnle @lalll il dLaall dgsa dlls s jguudgull paiiwl

s 28 alun g il ABg b dayjgld (Jails ws wib aillds divall gsa ali
lnall (o hdwg dlad plhaig gall jaail (uidida ga Jbi1 ggiad (nog 1986
J1l (o dspwll ¢lggall pblia alpoi grad Lnogig il

aiolSi Gely (nallg Wlgiw (Gpeiwl nall ggpitall 1aa WA o wuwi ¢nall Lo
Senglwla JSuiy aljigall gulla

pé @nadiiall alall dagy wuw dnll dhlhaell enill @8l aalaw Alhei
aljUgall gullay clhg Cgsa dawd jaaaii gi glas AT wiisalg .aluall (né dalisall
il gualle <lpd 16 ga pitag @G1d> JSui garag 8)glia laglgisiy pgeaall
agyils @8l 320 Jhast qy jan ol

am=a ga Jgit aany alnisll allall hal (@dll oda wle 2l awgillg
alysally lsla sdea (alaidl plhi g Jasll asyla i Laglgisill yuiugiilula
plaall wily (st Jlaci jlail o asgyall plaall palwi .dyilall @alall wilhgl
£1Sally aagjall dahilll ggpil ga Jady «allei 153 lasg .gguaTl lagads il

«aligig g digigyll lilasl diail ¢ltajjlgs Jia wnclihnll

Jlc (ngiway plaall dai (o laibgiga wia dakhill edal djaall Alawll asi
nill plaall gy Wnalj Lals el jas) dedgia ¢ dlla al 1aag .Qyli gai wnlc
o dlac 13] .a846al1 (nog .dinpo daalua S daal aalj lals (ggnll laysgs
dpuy (ilaill Jiiell dayd ggsiw weenyy Jsuiy cillaj phea ¢nagy dua plhi
aasani pi a6 clnall dgSa gis gl .clhaf e cusijl 26 s 13] lac il Gpny
peyll e Lolat ggirgally o ué dyylall @bl Jac i) ceensy Jiy oglilg
dalall d3ga Cils guleall tnlcll 1669 aapiiig aarani pi cgsal duuilly «ells ga
lausdy dama JS d3gag dwdgiga dalij appar Jal .dlell dala &laill (b wbenll

Lyl dliaao daai saji ggpail
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wnigleill 15311 ulhiy
dnyell plaall aunAt
AT diaiill jus JSuiy
a)alia wulaii endll ellig
piull digpag

aliill dalhii
1S3l dagjall
ala enclihnbl
o alle audgigo
d3gy plaall clai
dule

«<I53) doliza plaa a0 piy G plhi prani dlaill (o cnigleill <1531 pjliug
.; s ‘Lu_o . i I .o - 1 [jS - . - "... . 1 . ..I st:I-U'i"g Pl‘_l_!J] og-lg‘.l::! g_njg
Al gosi ells Wllay g<lg «Jnaia J<uiy aéai

Ja=ll ga ayan pwd

dausll alsjne pacad Grasi Jlacil éals wile way wnigleill 15311 @slh g6
ALl @il alydaill JUa ga cla) pliéll gSarg .adlhall dagdll dlwlu ¢no

Mug@&bpdﬁq@&g&d]pbﬂl&n;mgd@wjjgizwl&bj
.da6ll Gla no laiaalwa na lag (darbll

layle wlsill diglhall plaall paal daaa JS Juais a6 :plaall Julai

gl pinllg V1l dlic lajLicl djlao JS Wiini pd qlaill (o :aljlaall Julai

Jsing .ol iy Laisii @l g<ay ill plaall diaif 8311 wile way il
le pinll lasals of wiyi Uil plaall (s 03a ggsi gf Jaiaj plaiall wia
Al dgépa pé dlaa) (4D Tasks) alsyll dclyy plaall tiawy Lo ¢lia .Jla ool
Jio dnn pé wgéjall pé plaall &)Sieg dlao pé daslill plaall (dala
Jén gaulai Jio dphall plaall galeall go waiill gi paill ulil Gldsiul
.dhaly dunall plaall ggsi .dilaill wnog .diggi dijls 26ga WLkl gi plli
dagoll Gl §jagy dsjlia paai cnill plaall galy JSidy dala diailll ggsig
U ligea —jlatiw¥] wle gula] aile lal ggsi 23)U1 wnle aif (Jgil ol gl
wnle aglle .1Bgll Klaiuag Iaa haly ggsi gi gSas diaill (o jlaiiwd gi cuwii
Joi Al gi Cun «(Ggaii lails ajjSiall plaall clgilg dnlall laisyll T el

i ga clhaill dnye
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WKl jagaai aly U1 8alyj

0

wnclihnll (1Al
Gluwgall anle

Ja=ll dayh st ylad guunai
aataloag (Hlalziall

il guuail aljlaall o lswlg Blai pxaiwg plhi ] criglsill S50 iy
AUl Aljlaae go pind] Aljlaae 20y yagnall aag wle cnisy 1aa i Jlio wnog
<llhg «@aal aligigdl aljlud] guint GlSpi o avasll padiwi (Jliall Juw wle
wnle a7 laws (Ggofi enillg .guilaillg @81 ulhii plaall cda g «aljluwll plalg
Jog digpa wlhii daaall ada g «aljluull gpeais Ip3da pinll pgay «clis ga eyl

Gligigll dpwilly dlpiwa @819/ (no ggsi enillg «dxclll Jslivall asy

pladiwl j16 quuy @rlull 33gaill ga aliill Jshita gi wnle pall go aasll @olg
Laiy «&jluw JS (6 <ljall go WU dlpiie graail aligigyll 20185 . guaqill aligigyll
wnigleill 1S3l (nhé) .daaall ada i Jhsl paleai aill aljlaall pagal pinll
Galaill” @i ge dlsiiall Ja 1aga Wi ¢yydg .l g pindl aljlaa 203 way ail)

261911 (n6g .1aia Uay pity gu=ig " dSjaiall dajaill o érdeall aSuill o

auinill (o onglwilly 8x cigleill <ISAT Jlach pisi bl pio JSiiug
dpaa lgaly ali ghd gady G ahall (no dgigigll @ljall (no j<6 .Glaaallg
Hguasi JUa ga ol ghall (no ggypiudl ggaljall psaiy g (o (dpled dalp
ilaglea gaai Alajjlgs ada .dudlall Alaaall (né cgigyll Wpita ga a1l Jliallg
sy 2a Jddlall laslanig laadlga wle cliy dlali jlaiiwl aljls alig clasll
Janaall &)1a] J=a gSas dclyjll Jio dalsill dclinll (néd wniag . puind] go Glpiill

i1 guejljall a dacluall Gliajjlgall gglsi @Giph ge 2183 Jis
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dS)nall Jalgsll aai
QUL dpunydpll
Jagallg va<illg
12ill ga aclniall
aglgisill

wliga diail g<ay
onill plaall g %45
o pinll layagy
alijl Jasll

niey cnigleill (1S3l
pindl aljlaa 20
Gl aljlaa 20

2ilii G2y Lo gag
djliaa

1 YUl 9o ypiull Jgan Lasylad gl (dmilg Copal il Gllsall Geal
Ja=ll pgada (niag duclinll ¢llisllg aliill dakii wnle jiguw LoS . Ggiua pé
.G)ghiall AlSialinll adal (Grac pad dleall aalisll wlhii .gnjan JSiiy

nle dxcluwall ailayhi jghii (claSg drlcls yisi auni nclinnbl (1S3l Cung
plaa aligigyllg aliapllg (iguesil djaai (nagi dun @y dieiga Glalc
Jnlall Gdgll wnég .plaall guai ggads (il pindl cai (§gai wning Jilai Jlaci
gl S ga «la ga pelll anleg .6))Siag lay Guiill dbls dhpuy plaall ada

Jjghai jisi laglaig danlaiwl jisi a1 laallei gi gSoy will plaall amni pisi

dauga dualle §jblia dliag .Jasll &b ge paidlj go pjull @ls alaj «(J=o )59
1all g5 13]g paabillhg ggaséuw piull gls13] Lo gy dxaaiag guisall d3a9iag
dalall aliwdl ada wnle alall &b laimls) clsainall gaid o ua bis elss
)i g ells ga pcl enleg .doaslall ggpall ¢ro dypiull J<ilii gi Jairall go
nall ingiwall gag «(Julaill o dyii 4isi ingiwag pon Glhi wnle dlaall ada (o

Junall (aall ale Jlacill 6315 phsa aslguw

0 %45 wnllga diail gSay «ljLiiwlll (njisSla slac] ga 1aa 8)gauita dwljal 1asg
dlawlg) lasgail gSay aif cuisy Taag alil Jasll cns piull laysgy cnill plaall
duwi Jai clls ga el dply lisae alhii U nillg @ptaallg ddlall alyisill
aalclg Jigai pimw Ja Jaa wniza Lo %5 ge Jolsll laiiail g<a) nill w@ilhgll
plao Jhiw lansyg @nigaill lalaa gasy diail piiw Swillhgll phsa wysi
ail wl] ajLill agi «ella gginé (nog .aliaf dliwall adal sgclg Saipas iy
Jasll ellaj yasy .Jasll lloj g laclao gjgi af) «dijze dayhg yysi sl Losic
ginguul ¢ljla «nillaj Cuiig .aligig)g Gliaap figuas djasi Il gasyllg iy
clislg «cliaghg aligigyll 3aii gi gSar U :agiag Jsi ¢lls g2 cnilag aquwi yuilpg
g0 JisT aligigyllg pindl gy ggleill willhgll wyysi éale] pjlingg ladily Jasiw
Jasll jgag ggl=ill cnjaa wyysi dale] pjlivg ail :cnaghg ng gi plaa daild ajaa

133 dlaleg dyag Gals alaai @ly Loyl laag .npiull

( Collaborative Intelligence) cniglill <1SAll

> Lijgalls «igopd o TS liaigo leine Wy Gljlull grini aspi Jsid
b dljo S Luyat asall aluojjlgally laws psaill iy nill daigigyll GUT (g
lale Gaghy glSg jSio JSiy Ghalll Ly Gaar al dall cgul &)l & Ali]
ggdl @spinll (naweiill paall aang .Alpa dac laalii] Alilac dwaia dale]g wogill

(dbyaall diailll) aily dsiiall ada wuw Lula

Lo Ciapi "Gradll pnsll dpayilyiw] aSpaall Jolgell" glgis cluiigl Gulis (uog

pgadag ada dyaall Jaell dahil alspill paadi gi war @isg i (o dan
iglsill <18l
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Laghii 4isf llsll gls syl qpally cuauwy Lo JUs «ésludl lale gypisll dunillg
daaiall allgllg Gigogull shailll gliagac gligs dlling .ay duiill dyilsa] yisig
wall angll gasll jasull laains Gpicl Las .claci jasull laans) lipicl (&< pail
0 it Grigogull Saill Guugiyll (naaillg .apaiuwall adljall Caf oeldy] Gy
d=as al «wlls go aélll tnle .ann gusellg lailalhg d@sipell daaiall alylgll
gusc wnle Loy .ay guiill Wlsg Tjlpaiwlg Loghii ist allsll rigogull shaill yail

.gus=ll ¢aa cpall amdgiy la

Sy guilll J118g Jiua phia plle "yusc” ga la gslg

asll o Jlnizll 1aa alac] pi .gagasllg vaeill (guLilll (Jgaill cna dalall
(Jgaill alivsag Alipewill ¢néd Lildbwir (JUjIS o nSipalll giuall duall
.Jagasllg absill (gulilll

.cnyylall diull ¢no alpu<ill pang depw alaji :Jgaill

aailjgni Gog (HpH Ul (pisall ga aaell aljlys wle j136 JS darii daisei :gulilVl
-pailangig

dpas asull lansey (nlce jigilal (dhiipag dléiwa Laila dJalg=all ga agjall :a16<ill
LS daan

.Gpna gi dagaa gl dipw gi dagn lajlicly Glaal pili Wiing digen :yhgasll

dabwall algsdll wle gald JSwu pioall cuuluwdl (uolyeall Gludl 1aa jigs pl
A wgagasll sydsill uliVl Jgalll Gl (o Sl Jaiy sial lailg
Glalnislg @lgwi «lolai pclailuwga allaellg Gluwiall éxaia GlSph pai
wulhii dayo Guilill alidillg «uwluud] jlpaiwll pac dlaaab aalgig (dolira

.Galioll Gagna ddupiag Galall o dagaa dllw

slac] go dban dwly i guaiwall go %69 duwil 86g (Jliall Juw wle
Jusill 8l ge ddgduall (nlgi Lsll &)1a1 wnle way (EY dyyldiiwl] ciloaall
duui lia «eld ga pélll wnle .jagasllg absillg guliilllg «Jgaill cildgi JUls
dylled) alpsiall 28gi wile ggjady U ad gullall aslall gi go ggals Liayi %64
uliilVlg .Jgaill alle Alani padl aaall aslall dbdii way Jal 1al djlaiwllg

Aclniall jagasllg aéeillg

dunlill GLisill

#aill ga aclniall yagaslly sybeillg (ulilll duuyipl @paell Jolgall s
il gga aljluullg anclinnll (Sa01 Jio aLilill cliaill Jgai .caglgisill
Usgllg lsull dlli dcluhllg analyioll 28lgllg jjeall 251gllg digull ciliaillg
dpigr ¢y gglearg sy Jaxig giusi wnill dayphllg «(robotic agents) ggudil
uuaig «AylISTl JAwaatg «alyll &l wle alSpil dcpuy aclu Lai .dejluio
il T dalill gi Cung us an ] dlsiua e clljla gSlg «gulalsiall ujlai
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Ji Llsll &)1all nle
ddgguiall (nlgif
Jueill aalid (e
Jaaill alsgi JUa
2 69illg (uliillig
Jagasllg

1aylw 1ajgni Jaiwy dcpuy Jajljiallg dalgsll gnlall pnsll laa o allell psiy
aluwgal aljldiiwl ppadig i Cas dpalall yad pie (ifll ggae (nog
gdpaiiuag Glpwiall éxasia GlSpilg (sl dpagsa Gluuugag aljljgg dyga
20 (nllga no draylei dluuwga gihllig (@ulite Glia] aalpg Gljldiw] GlsSpig
W6 @xsli Jhil alwai gi qay il Lo Wysi gi a)i lasgaag .aljls )i (o dlgs
Jaa gna pallguw wile Glall dapnl 289 .axaui (il Gguuall pe psill daslga

iyl cainy plaial

arle @lall Giai a6g Jagan guyl daali luwgall Jsay (nall lay Glsiall J1gaul]
Jaaill pnc éasulyll dxclinll a)gill d6la wnle gUl gai s ga aéill wnle 1aiw
Gl pill lmaaiil (ill Grall Joysi eaillg il dakilg Uaglgisill (no gypwll
Sugill ga Lo .dola dliwi G wle daaa Abilal alay] anl] jlpaiwl glisf eniilo Jal
Sladyaiig @laiwll edal Jlachl 8als jaay 1sla Spsill 1aal dlhiwl Jhol i la

Jhgasllg aaeill (ulilVl «Jgaill cilbg]

gluwio clal puy awai aiig Nljio Yy wldiog jiwa pe pllell gi il
g hily hgaw sey «liswill dlyy o di$ipalll & sl jlgall (nd awyi
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o gypull gaill cliff hanill Jiaiig 1oy Jgazall clylasllg dakiilg hulgillg
onjLiitiw! gulya Ll b .dlairall elilaljill tnle id) laa clilasllg ahill ¢lSai
pog @olsll apall clia) dyny dahiall gjlag Jaly anlg jga 2a §jla] yulaa gi
Jalge lallii (no Jaai enill dyllall ajaall elsllial gf go aSti . paiysi dxa ayaai)

-Alall als alilll ge ¢l ongd pjlai pliaig

Wauws "aiall" gi "amll” JUs go Jlall wile Jgnall gi JJlall cnlyisl Jla o
apll 2o «dahiall aslai giys JS ge cilelwa pipw Gy Graal ST bl ggsy
dimyngi tnalia 2hgy b .@lailll 1aa ailgeg Jlgall ada lays cidail cnill cillaall
slacl iaé 18] .gua ¥l dalnall lani ga Jolsillg agésll wle Jgnall dypn
asllsll o elyle Gagly g (cllsy yasll pgdy A Lo quul) dsasia lSy
yolii syl gy Jigall aj1a] &aisg ixag gl «allnall gjliaig «lspill gy
aluwdall gi a1al1 Jga wclaiall jloiiwll Jus (o daaall Glagleall jas

8)g518iu (b dyclaizl]

aluwgall djgitall poglh "jgiadi Wik’ dwwga pedi (Jliall Juw (iso
leay dpclainll gyjlitall Gland daj6a dlai jogig lallgal @lai] Grais Jga dupall
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