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Companies are facing new and unprecedented product development Keeping up with
. development
challenges. Trade wars and pandemics are recent examples of the schedules

disruption affecting today’s manufacturing industry, driving new

norms. To understand these issues at a strategic level, Lifecycle Coordinating

with suppliers

Insights recently conducted the 2020 Engineering Executive's and partners

Strategic Agenda study. N

Findings from the study show that product development leaders degi‘gg;‘;f”t

face two competing constraints that are forcing change across —

the board. Fifty-three percent of respondents cited “satisfying Corrgg'uyl'a”tix'th 399
target requirements” as the top-ranking issue. Forty-five percent requirements

ranked “keeping up with development schedules” as the second-

most pressing issue. Reconciling these two demands is difficult D Respondents in the 2020 Engineering
because increasingly complex requirements traditionally Executive’s Strategic Agenda study
translate to longer development schedules. But today’s ranked the issues driving changes
manufacturers do not have the luxury of addressing one in product development. Satisfying

target requirements and keeping up
with development schedules are the
two biggest issues.

issue or the other. They must do both.

While these challenges are significant, they are not
insurmountable. Success, however, requires the right
combination of people, process, and technology
changes. This eBook provides guidance on these
changes. It reveals more of the study’s findings,
providing insights into the dynamic issues that will
transform product development in the years ahead.
It also provides guidance to product development
organizations, explaining the competencies and
capabilities required to address these challenges.
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THE TIDE OF RISING T
PROCESS COMPLEXITY

greatly =" "7
Many product development projects are slowed, hindered, | _
or strangled altogether by increasing complexity. Some 51% nc;eraeigé -----
of study respondents reported that process complexityis BRI eRn Same
‘increasing” or “increasing significantly.”

Process complexity is rising quickly due to mounting

regulatory compliance requirements. Organizations

must meet different requirements in diverse

geographies to comply with constantly changing Increasing
regulations. Product certification and regulatory

process documentation demands are becoming

larger and more complex as different industries

mandate specific documentation steps and

formats. And product complexity is also growing P Growing process complexity is a significant stumbling block in
as many companies transition from traditional, product development. Fifty-one percent of respondents in the

mechanical products to smart, connected ones. 2020 Engineering Executive’s Strategic Agenda study ranked it
' as “increasing” or “increasing greatly.”

Left unaddressed, this mounting and
multi-faceted complexity is a looming threat.
It prevents companies from meeting the two
competing challenges of satisfying target
requirements and tighter deadlines. This
complexity also slows down the product
development process, undermining
manufacturers’ ability to launch or

deliver products on time.
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THE CHALLENGE OF GROWING
ORGANIZATIONAL COMPLEXITY

Before the difficulties of the last year, companies were already
dealing with rising organizational complexity. Manufacturers
increasingly outsourced the development of entire systems

to suppliers. Additionally, many companies entered into
co-development partnerships, sharing technologies and
systems with external partners. The network effect of
manufacturing continues to grow unabated.

New challenges appeared in 2020, most notably due to the
pandemic. Entire functional departments were forced to
work from home. This inability to work face-to-face or walk

the production floor exacerbated all of the pre-pandemic issues.

Cross-departmental and cross-organizational communication
was severely hampered, reducing collaboration and slowing
development lifecycles.
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Forty-seven percent of the study’s respondents stated that
organizational complexity was “increasing” or “increasing greatly.’
Companies were forced to address this challenge and transform their
remote working options over the course of the last year. However,
this is not an easy undertaking. Many companies are still honing their
remote working practices.

Decreasing

Decreasing
greatly k

Increasing
greatly "7

Increasing ------------

P Growing organizational complexity has been exacerbated by the
challenges of the last year. Forty-seven percent of respondents in the
2020 Engineering Executive’s Strategic Agenda study ranked it as
‘increasing” or “increasing greatly.”
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THE DIFFICULTY OF MOUNTING e

Decreasing
]

PRODUCT COMPLEXITY y

Products are changing. Companies in multiple industries are transforming
their traditional, mechanical products into smart, connected ones. Increasing ~ Increasing
product complexity has introduced a range of new product development greatly
challenges. Fifty-nine percent of respondents stated product complexity

was “increasing” or “increasing greatly.’

As products become smarter and more connected, their composition
must change. The size and complexity of electronics must increase,
fulfilling requirements for more powerful processors. Demands for
network bandwidth and electrical power distribution are rising
accordingly. Mechanical hardware must not only accommodate more
internal components, but also vent heat generated from electronics.
Software, a key growth area, enables intelligent features. The changes
to product complexity, however, aren’t limited to the product itself. P Product complexity grows as companies transition to smart,
The rise of the internet of things (loT)—and a corresponding connected products. Fifty-nine percent of respondents in the
increase in streaming data between product sensors and cloud 2020 Engineering Executive's Strategic Agenda study ranked
g it as “increasing” or “increasing greatly.
platforms—adds another layer of complexity.

Increasing ------------

The evolving composition of products forces companies to
change their underlying processes and technologies. They
must take measures to mitigate this rising complexity. This
includes implementing practices and systems to more
formally manage the digital design definitions of hardware
and software and foster increased collaboration across
their engineering domains.
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PRODUCT DEVELOPMENT PERFORMANCE IS LAGGING

Companies have experienced practical challenges for years.
However, the study reveals these challenges are manifesting as an
acute drop in product development performance. Forty-six percent
of respondents stated that fewer than six in 10 of their product
development projects meet their launch or delivery deadlines. This is
a staggeringly high number of projects missing the mark.

For those companies delivering products to the market, this

statistic represents a dramatic business failure. Being the second

or third company to deliver a product to market adversely affects a
company’s market share and revenue. When companies fail to deliver
products to a specific client, they fall short of customer expectations.
Both scenarios undermine the company brand, and often result in
financial penalties that further slash company margins.
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The competing constraints of satisfying requirements and staying

on schedule, coupled with rising complexity across multiple domains,
translates into a real impact on performance. Some companies regard
such issues as the unavoidable, painful reality of modern product
development. But when we review the findings from the study, it is
clear that this is not the case. Some companies are clearly thriving
while others are barely surviving.

Number of Product Development Projects that
Hit Product Launch or Delivery Dates

Fewer than
six out of 10

Fewer than
four out of 10

Fewer than
two out of 10

P Findings from the 2020 Engineering Executive’s Strategic Agenda
study show that some companies are performing well while others are
not. Forty-six percent of respondents stated that fewer than six out of

10 product development projects hit product launch or delivery dates.
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TRACKING AND SATISFYING V2.5
REQUIREMENTS EFFICIENTLY =1v 3

Today's product development challenges are sizable, but manufacturers can
overcome them. Some companies are implementing new competencies and technical
capabilities to address these issues. Requirements management is key, both across
design domains and the full development lifecycle. V45

v3.5

Requirements management formally defines, tracks, and manages requirements — ‘x — ‘x

across the product development process. Companies can realize value through

process changes in which engineers and other stakeholders actively track and

manage requirements at every stage of the development lifecycle. In this way,

they can stay on schedule while meeting all requirements. Meanwhile, the

company will find that more product development projects hit their launch P Requirements management is key to satisfying complex

and delivery dates. Companies may need new roles and responsibilities to reellligsment s sz e sereelie: P el o
. . play a crucial role in this effort.

verify requirements across the product, at the component, systems, and

product levels.

Note, however, that requirements management alone is not enough

to achieve success. It must be closely integrated with other aspects

of the product, such as design models, simulations, bills of materials
(BOMs), drawings, documentation, and much more. Just as importantly,
requirements must be tied into the product schedule, offering visibility
into the initial definition, fulfillment, and verification of the satisfaction
of a requirement. When requirements have this sort of context,
stakeholders can track and fulfill them more easily.

Digital solutions play a starring role in requirements management.
To successfully manage requirements, it is critical to track them
individually, as separate entities that are versioned independently.
Each requirement should be allocated to or associated with

some aspect of the design. This makes clear how to fulfill the
requirement. Product lifecycle management (PLM) solutions

offer these capabilities, which can be used across both
engineering domains and functional departments.
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MITIGATING PRODUCT COMPLEXITY
WITH BOM MANAGEMENT

Requirements are a critical aspect of product development, but so centric activities, including costing, sourcing, and collaboration with
are BOMs. BOM management for traditional, mechanical products suppliers, among others.

was always relatively easy with information sourced from mechanical
computer-aided design (CAD) applications. Today, however, the shift to
smart, connected products has complicated matters. ABOM now has
many potential inputs, including electrical CAD applications as well as
software configuration management (SCM) and application lifecycle
management (ALM). And that’s not all. BOMs must include reference
requirements, specifications, analyses, and many other deliverables from
the design and development cycle. Modern BOMSs are multidisciplinary
deliverables, just like today’s smart, connected products.

Digital solutions allow organizations to synchronize, track, and
seamlessly manage multidisciplinary BOMs. Modern PLM solutions
candirectly manage the design artifacts built by engineering teams in
different domains. They can also connect to and communicate with
workgroup data management tools. These BOMs are closely connected
to the aforementioned requirements management capabilities, which
allow teams to track the satisfaction of requirements allocated to
specific components in the BOM. This further aids cross-organizational
integration efforts.

To track and manage multidisciplinary BOMs, organizations must
make process changes and introduce new responsibilities. During
the work-in-process design cycle, BOMs must be reconciled across
design domains. Individuals must assess, track, and manage BOM-
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P A modern BOM is assembled with inputs from many different design domains
and their design tools, including MCAD, ECAD, and SCM systems, as well as
requirements, specifications, and more. PLM solutions offer powerful
capabilities to build, manage, and track these multidisciplinary BOMs.
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STAYING ON TRACKWITH
PROJECT AND PROGRAM
MANAGEMENT

When developing any complex product, project and program
management are key to overseeing the coordination of schedules
as a cohesive whole. With complexity rising across the board,
project management competencies are required to coordinate
development activities for different functional departments and
engineering teams. This includes the development of design
deliverables, definition and validation of requirements,

authoring of specifications, and many more activities across
domains and departments.

New checkpoints and activities are needed to provide project
or program managers insights into the status of tasks across
the project lifecycle. These managers occupy dedicated

roles. They actively manage schedules and communicate

the project status back to other managers, who can then

take action.

Digital solutions are also important for these activities.
The artifacts in a multidisciplinary BOM are associated
with tasks. The tasks can range from defining
requirements to developing concepts, creating
detailed designs, and generating documentation.

Each task is assigned to individuals in the

development process. PLM solutions deliver

this functionality with ease and can also be

integrated across design domains and functional
departments. When applied across engineering
disciplines, this provides a holistic view of the

project status and a forecast for completion.
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) Project and program management is critical to coordinating
development tasks and activities across design domains and
functional departments. PLM solutions offer capabilities that
span these areas, allowing everyone to be on the same page.
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FAST ROI'WITH SAAS PLM SOLUTIONS

Traditionally, implementing a PLM solution can take months, or SaaS PLM solutions also require minimal IT support, requiring little
even years, and requires significant resources. But meeting today’s to no experience to install, update, or customize the solution. As such,
product development challenges requires short development companies can utilize these solutions with small IT staff—or no IT
lifecycles. Companies need solutions that can handle requirements staff—increasing productivity across the organization.

management, multidisciplinary BOM management, and project and
program management—and that can handle them quickly. Cloud-
based, software-as-a-service (SaaS) PLM solutions can help.

These solutions provide instant accessibility because the service is ==
already up and running. The organization just needs to purchase a =
license or subscription for access. This dramatically reduces the time
from payment to use, compared with solutions that must be installed,
configured, and deployed. It also gives users the freedom to connect
via browsers, allowing them access any time and from anywhere.

P SaaS PLM solutions provide quick access to address immediate needs
and require little to no IT support. These solutions offer an accelerated
path to the capabilities that today’s companies need.




EFFICIENCY AND
PRODUCTIVITY WITH SAAS
PLM SOLUTIONS

PLM solutions are configurable, so organizations can easily change
them to conform to their desired practices and standards. But doing
so can take significant effort, delaying the availability of the solution
to solve development problems.

But some cloud-based, SaaS PLM solutions are different. They
come with built-in, prescriptive best practices, which are often
curated by the solution provider and, sometimes, by industry.
Onone hand, these standards can act as an enhanced
development process for the company. On the other hand,
they can serve as a baseline upon which the company can
make changes. Either way, companies can configure a cloud-
based, SaaS PLM solution to match their exact needs much
more quickly than they can a traditional PLM solution.

Note that companies are not required to make any
changes to a SaaS PLM solution. They can use it as-is
with those built-in, industry practices. The solution
provider can also personalize, configure, customize,
or otherwise adjust the solution to tailor it to the
company’s needs.

The application of artificial intelligence and
machine learning are expanding the capabilities
of SaaS solutions, and have the potential to
improve productivity. This functionality helps
organizations gain an in-depth understanding of
their workflows, while providing suggestions

on next steps and common practices, even in
unfamiliar areas.
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) Companies can change a PLM solution to meet their specific needs.
Some SaaS PLM solutions come with built-in best practices that can
enhance a company’s development process or act as a baseline for
other, new modifications.
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EASIER INTEGRATION WITH SAAS PLM SOLUTIONS

The data and information stored within a PLM solution represent
both a digital definition of the product and a digital execution of
the development process. Organizations must share this critical
information across the enterprise systems in other functional
departments, including their enterprise resource planning (ERP),
sourcing systems, manufacturing systems, and more.

Traditionally, these integrations are notoriously difficult to develop.

Updates to either the PLM or an enterprise system can break the
integration. To overcome this issue, IT teams must constantly plan,

strategize and upgrade any changes across the entire IT ecosystem.
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It is much easier to leverage integrations and low-code business
applications for cloud-based, SaaS PLM solutions. These solutions
utilize web services, helping organizations seamlessly communicate
between one or more software systems. This approach also provides
flexibility and simplicity, enabling fast changes. Integration between
two or more cloud-based systems is also simpler, thanks to web
services. Business users can also expand on the out-of-the-box
capabilities with low-code tools. What's more, many modern PLM
systems offer out-of-the-box integrations with other enterprise
systems. In short, cloud-based, SaaS PLM solutions provide ease of
use at every level.

Procurement
) Cloud-based PLM solutions offer easier paths to integration between

enterprise systems through the use of web services, allowing design
teams and functional departments to share critical information with

one another.
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RECAP AND CONCLUSIONS

Product development leaders now face two competing and
contradictory constraints: satisfying target requirements and
keeping up with development schedules, according to the 2020
Engineering Executive’s Strategic Agenda study. Additionally,
mounting and multi-faceted complexity prevents organizations
from meeting these competing goals and slows down the
development process. The pandemic has increased organizational
complexity thanks to enforced remote working initiatives, and
companies must continue to adapt to these changes. The study’s
findings laid bare these challenges. Forty-six percent of study
respondents stated that fewer than six in 10 of their product
development projects meet their launch or delivery deadlines.
As a result, product development performance is lagging for
many organizations, directly impacting KPIs.
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Based on these findings, Lifecycle Insights recommends the following:

Modernize development processes and technologies to mitigate
the risks associated with rising product complexity.

Deploy solutions with comprehensive, integrated capabilities
that can grow with your company’s needs. These include

requirements management, linking not only requirements but
disparate engineering domains and functional departments;

multi-disciplinary BOM management capabilities to
synchronize, track, and seamlessly manage multidisciplinary
BOMs, mitigating product complexity; and

project and program management capabilities across
engineering disciplines and functional departments, tying
development together and empowering proactive action.

Consider using SaaS, cloud-based PLM solutions that

require minimal I'T support. These solutions also provide
embedded best practices and easy cross-systems integrations

with requirements management, multidisciplinary BOM
management, and project and program management capabilities.
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