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ENGINEERS OF
THE FUTURE

What will an engineering job look like
in 2030 and how should the workplace
change to support this? What new
business practices and partnerships
will be needed?

Meet the Materials Oracle, Engagement
Ecologist, Project Signaler and
Planetary Infrastructure Lead.

They work within a streamlined
business architecture that focusses

on connected working and
transdisciplinary exploration.

This project report presents a snapshot of future
engineers in the year 2030. It outlines key
trends that will impact the development of new
talent pools, and transform workplace cultures.

Based on research across sectors, these
scenarios offer strategies for understanding
the networked impacts of global technological
and environmental developments on business
recruitment and training models. Our proposed
future offers recommendations for turning
emerging skills and ways of working into levers
for business development.

By constructing a future world and bringing

to life the people within it, we are able to
illustrate interactions between future skills and
technologyies at a human level.
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01 BUSINESS
ARCHITECTURE

The future engineering business is structured
through an organisational core built for information
sharing and access. In this world, the flow of
information and the flow of people are equally key to
success and realised through flexible collaboration
and partnerships.

World Building offers a blueprint for a potential future and a
framework within which to contextualise the future workforce and
explores how they operate and communicate.

This section visualises the signals identified in the research as
the external environment within which the company operates,
informing its structure and network design. The signals are
anthropomorphised by analogy with the body — the future human
that will connect the business at every level and navigate it
through this new world.




FORESIGHT

Navigating the business
towards new opportunities
by looking forward, scoping
horizons and generating
strategies for steering into
uncertainty. The sixth sense.

DEVELOPMENT

Driving projects at the very
heart of the business by
working in interdisciplinary
teams and through networks
of experts to collaborate,
innovate and deliver
multifaceted solutions.

The heart.

ARCHIVES

Storing and networking the
physical and digital resources
critical to the business,
brokering new connections and
applications. The memory.

—

SIMULATION

Supercharging decision
making across the business
by modelling and analysing
scenarios, testing the limits
of technical feasibility and
mapping potential risk.

The brain.

RESEARCH

Building connections to the
outside world by gathering
data, supporting the
development of metrics and
extracting insights.

The eyes and ears.

CORE

Connecting the business
at every level, facilitating
information transfer and
enabling both access to data,

and extraction of value from it.

The backbone.

Engineer of the Future



@1ning ayjl Fo xaautsugz

02 PERSONAE

Within the business architecture, the personae
demonstrate various models of connected working.
Critical thinking and collaboration are core to each
role. The ability to deal with rapid technological
change and to share expertise across the business
(and beyond) are crucial.

We selected our four personae from the new talent pools that will
transform the workplace culture in 2030. Detailed profiles of the
Materials Oracle, Engagement Ecologist, Project Signaler and the
Planetary Infrastructure Lead allow us to explore key trends for a
hyper-networked and mobile global workforce.

Defined in terms of their key attributes and interactions, the
personae are shown at work within the new business architecture.
Changing relationships between companies, collaborators and
their workforces lead both to extended business scope and to new
kinds of liability beyond established borders.

PLANETARY
INFRASTRUCTURE
LEAD

PROJECT
SIGNALER

MATERIALS

ORACLE ENGAGEMENT

ECOLOGIST
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MATERIALS
ORACLE

Curates and archives
material samples

and data, building a
critical collection of
resources that form the
very foundation of the
business.

« Collaborates to test material
samples (in both the lab and
the field) and gather further
data.

« Curates and extracts value
from existing company

materials data and IP. SHARING EXPERTISE ACROSS
BUSINESS

 Provides expertise to project
teams.

- Prepares data for licensing to
third party projects.

PREPARING DATA TO LICENCE TC
THIRD PARTIES

(@}

ATTRIBUTES:
BHYS T/ y
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ENGAGEMENT
ECOLOGIST

Incorporates socio-cultural
impacts throughout project life
cycles, ensuring the business
sees better, does better, and
connects with people and
planet.

« Works on site with user groups to
gather qualitative data, synthesising
this for later use.

 Develops metrics and monitors
evolving system dynamics and socio-
cultural/actor-network/impact systems.

« Undertakes longitudinal studies,
gathering impact metrics for use across
the company.

- Communicates insights to design
teams within the company for real time
competitive edge.

ATTRIBUTES:

INK TO T
ETHICS MON
- INJECT

EXPERT

SE

ON OF

E FOREFRONT O

TORINC

PRACTITIONER
CT RESEAR(



Zas

PROJECT
SIGNALER

Oversees and synthesises
data across projects,
preempting issues and
ensuring the development
teams are always ahead of
the game

» Manages data flow into, within
and out of projects, and throughout
project progression.

= Analyses gathered data sets used
and their past, present and future
applications.

= Acquires and validates third party
datasets and tools to enhance
digital initiatives.

« Monitors risk and the boundaries
of liability stacking.

TOOL ACQUISITION

LIABILITY STACK MONITORING

ATTRIBUTES:
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PLANETARY

INFRASTRUCTURE

LEAD
Heads up deep earth and extra-
terrestrial infrastructure projects that
extend the reach of the business by
harnessing space and time.
- Directs large-scale and long-term initiatives
exploring geo-engineering and extra-terrestrial
mining.
« Collaborates with a range of experts across
sectors to synthesise future strategies for the
company.
« Uses advanced simulation facilities to model
complex scenarios for feasibility review and to
quantify risk.
« Ensures there will still be a business in the
next millennium.

'\\:"Q'\‘f\

SPECULATING ACROSS
DISCIPLINARY BOUNDARIES

TECHNICAL FEASIBILITY REVIEW

ATTRIBUTES:
- CATALYSING NEW TECHNOLOGY
PARTNERSHIPS

- DEVELOPING ROBUES

ONGER BUE




03 SIGNALS

UBIQUITOUS
METRICS

EXTENDED
RESPONSIBILITY

FLEXIBLE
AUTONOMY

IMPACT
ECOLOGY

UNCHARTED
TERRITORY

11

The signals provide a
snapshot of the research
conducted during this
project. They inform the
development of the new
business architecture
and the four ‘Engineers
of the Future’.

The research conducted in
this project saught to explore
the emergence of core issues
such as new talent pools and
workplace cultures, as well
as the impact of emerging
technology, socio-political
issues, environmental
challenges.

The resulting signals identified
show that companies will

need to operate globally, and
incorporate consideration of
issues such as ethics, social
impacts and environmental
stewardship into their core
business strategies and
operations. The shape

of career structures and
trajectories will modulate
towards portability as the
individual working life will span
roles, workplaces and sectors.
The wider impacts on cultural,
social and environmental
issues, locally and globally, will
become part of core business
strategy.

Engineer of the Future
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UBIQUITOUS
METRICS

Sensor based
technology enables
increased monitoring
across all business
activities.

The proliferation of affordable
technology will bring with

it advances in sensing,
remote communication and
processing big (and small)
data. As data becomes an
ubiquitous business tool,
these technologies will enable
increased monitoring of every
activity - from supply chains
to social impacts, leading to
enhanced metrics informing
that inform decision making
across the entire business.
Data will increasingly
function as:

« a tool for employees to
react in real time, filter key
information, collaborate
better, and be more strategic

- aresource for novel
valuable insight into new
business arenas, extending
beyond the straightforwardly
operational to include areas
such as longitudinal studies
and social metrics

- a means of staying ahead
of the game and of unlocking
new revenue streams

01/

New material science opens the
door to increasingly responsive
infrastructure and architectures

02>

The Instrumentation of the city
- Sidewalk Labs neighborhood
in Toronto, designed ‘from the
internet up’.

03v

Asset management and real-time
analysis enabled by increasing
access to satellites and UAV’s

“..there are growing
R&D investments
in remote sensing

research and
increased interest
in satellite remote
sensing”




EXTENDED
RESPONSIBILITY

Changing relationships
between companies,
collaborators and their
workforces lead both
to extended business
scope and to new kinds
of liability beyond
established borders.

The nature of the relationship
between companies and
their workforces will change
dramatically as people
become more mobile in

their jobs, and increasingly
work across projects and
businesses. New technologies
will lead to changes in the
protection of intellectual
property and proprietary
data. At the same time, as
borders between companies,
employees and automated
systems become more
porous, businesses will be
faced with new risks and
liabilities. They will also

need to consider enhanced
responsibility towards their
workforce to ensure safety and
sustainability.

As a result, companies will
need to:

= ensure all workers are
adequately qualified for
the roles they undertake
through more diverse and
enhanced investment in
training and development
resources for the wider
talent pool

= accept increased liabilities
due to a number of

factors, including reliance
on intelligent 3rd party
software and ‘big’ data

« accommodate new
business interactions,
complex and novel models
of liability risk sharing and
loss mitigation created by
automated administration
processes and innovations

01>

Automated processes give rise
to new liability structures and
redefined ideas of trust and
responsibility for the engineer

03<

Simpler and increased numbers
of partnerships facilitated by
technology driven change in
business administration

“We will need to demand
engineers who will craft the
code that determines all
the million material ways
in which the networked
city interacts with the
people who live in it, and
give it shape and meaning,
are able to consciously
articulate the things they
believe”

02/

Decisions made by automated
systems can have extended
ramifications beyond the
engineering project life-cycle

13
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FLEXIBLE
AUTONOMY

Portability of skills
and people leads

to a breakdown of
traditional roles,
workplaces, career
structures and sectors.

The shape of career structures
and trajectories will modulate
towards portability as the
individual working life will
span roles, workplaces

and sectors. New modes of
collaboration will emerge

as companies become

more agile, and employees
work within flatter project
based teams. This will

require improved networks
and transferable skills

across sectors. As a result,
realignment of top-down
management and organisation
structures within companies
will include:

« flexible contracts and
working environments which
accommodate life/work
boundaries and provide off-
site connection with access
to technology

« core and soft skills become
transferable assets, portable
across sectors and built
through on-demand technical
upskilling

- flatter, project driven

team structures that are
responsive to opportunities
and supportive, with space to
fail built into project scope

- developing new ways to
attract and retain talent in
increasingly competitive
environments by providing
inspirational stances

on impact and thought
leadership

01/

Flatter project-based
collaborative teams and virtual,
informal organisations enabled
by technology and mobile
workforce

03>

Understanding exponential
growth of service delivery
platforms as a formalisation
of the informal economy.

02v

Short technical skill half-life in
the face of increasing rate of
technological change.

“..the half life
of engineering
knowledge is 3-5
years”




IMPACT
ECOLOGY

The wider impacts on
cultural, social and
environmental issues,
locally and globally, will
be part of core business

strategy. .

Intensifying scrutiny of an
organisation’s impact on society

Organisations will need and it’s wider business ecology

to operate globally, and
incorporate consideration

of issues such as ethics,
social impacts and
environmental stewardship
into their core business
strategies and operations.

As new technologies

improve traceability and
communication, projects will
become more transparent in
relation to costs and impacts.
Novel impact evaluation
methodologies will enable
embedded consideration of
cultural-social heritage. As a
result, companies will need to
develop:

“When we look in
the mirror held up by
society, do we like
what we see?”

01n

Full cost and transparency

on ecological impact requires

businesses to move towards ‘Net

e new metrics for measuring Positive’ position workforce

success beyond the

economic in response to

increasing demand for true

cost transparency 03>

Millennial employees insist their
companies are “good corporate
citizens, environmentally green

and ethical.”

- extended time-prints as
part of project briefs and
routine impact evaluation
rating for far future projects

- engagement methodologies
and structures for working
with users, communities and
environments

- strategies for thinking
beyond borders, and beyond
traditional remits to consider
the balance between local
and global impact.

15
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UNCHARTED
TERRITORY

Uncharted territories
will fall within reach
as new technologies
support collaboration
and speculation.

Businesses will need to
harness the opportunities

of, and operate within, an
increasingly uncharted world.
As technological advance and
extra planetary exploration
facilitate new ways to simulate
and speculate on possibilities,
businesses will gain access to
emerging markets and benefit
from modes of operation.
Dedication of more time

and resources to high risk
projects with larger ambitions
and longer payback periods
will require harnessing the
opportunities of:

- scientific advances — for
example, from sectors such
as synthetic biology, geo-
engineering and astrophysics
leading to planetary
infrastructure projects

- technological advances
which will release new value
streams and sectors of
cooperation, for example, the
leasing of data

- advanced simulation which
will power up the possibilities
of high fidelity risk analysis

of previously unfeasible
activities, leveraging the
potential for advanced
feasibility scoping.

01lv

Materials and scientific
advancement create
opportunities for new
relationships between digital and
biological fabrication

02v

Engineering and design for extra-
terrestrial activities intensifies as
entrepreneurial efforts drive cost
to access space down

“By the 2030s, we’ll be
ready to start sending peo-
ple to mars...private sector

partnerships are critical
to enable us as a global
society to explore mars”

o3/

Aggregating and validating
data in the course of business
maximises value for lease and
sale to industry marketplaces



04 RECOMMENDATIONS

“Adaptability - Agility - Automation” are a blueprint
for attracting the new talent and changing
workplaces culture to enter this world.

Our scenarios for ‘Engineers of the Future’ encompass near
future worlds of advanced technologies, shifting global and local
demographics, and key social, environmental and economic
trends. New business architectures will embrace change from all
sides - people, skills, technologies. It will require a bold ethical
and strategic ethos and radical new practices for communication
and collaboration. This project showcases how a business can
adapt to this new future, and proposes companies should:

ADAPTABILITY

« understand the benefits of
engaged business conduct
and citizenship by becoming
conscious of the true cost of
business strategies as part of
an ethical practice.

- focus on research and
development as an integral
component of all project work
and part of core business
identity

« build stronger collaborations
and new revenue streams
across business borders,
including data, emerging
technologies and scientific
research

- prioritise foresight driven,
nimble business practices
to innovate in new sectors,
at new scales and across
uncharted boundaries

AGILITY

- reorganise the workforce
around project focused bottom-
up teams, built to deliver
optimal project output with
active design and engineering at
their core

« break down traditional
career boundaries and attract
employees from fields beyond
engineering

« share training, learning, and
continuous development
across the industry creating a
rich talent pool which operates
on demand for targeted projects

- offer flexible working
conditions and contracts to
create an extended network
of on-demand, plug-n-play
workforce, facilitated by by
smart administration tools

AUTOMATION

« develop creative and informed
decision-making driven by data
analytics, on-demand feasibility
simulation, digital curation and
validation

« curate creative and informed
decision-making capabilities,
driven by data analytics, on-
demand feasibility simulation
and research led validation

= understand increasing digital
liabilities and have risk models
and mitigation systems in place
to ameliorate this

« develop a hyper-networked
and mobile global workforce
supporting on and off site
collaboration and automated
system validation

« provide enhanced
mechanisms for information
capture and flow to maximise
the potential value of data and
tacit knowledge that can be
extracted from the business

17
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