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Executive Summary

The global economy is increasingly reliant on the output of the industrial and manufacturing 
sectors, even as these sectors face a growing skills gap. With an aging workforce and rising 
demand for productivity, these challenges are becoming more pressing. This white paper, 
"Empowering The Modern Workforce: Creating a More Informed, Connected and Resilient 
Workforce with Technology and Digital Solutions," explores how digital technologies and solutions 
can bridge the skills gap, enhance productivity, and support sustainable growth in industry.

Commissioned by Librestream and conducted by Verdantix, the study involved 51  
decision-makers from various industries in North America, Europe, the Middle East, Africa, 
and the UK. The paper addresses the immediate crisis of the workforce skills gap in the 
industrial and manufacturing sectors, which affects productivity and the global economy.

The report identifies knowledge loss due to retirement and shorter job tenures as significant 
contributors to the skills gap. To address this, 67% of respondents are using or planning to use 
digital solutions to capture, store, and distribute organizational knowledge. These solutions are 
also being used to increase employee productivity (99% of respondents) and engagement  
(88% of respondents).

Further, the study highlights the importance of digital solutions in attracting, upskilling, and 
retaining skilled workers, with 64% of respondents stating that worker technologies have 
become more significant post-pandemic. The use of proprietary mobile apps, virtual reality 
(VR), and augmented reality (AR) solutions are becoming increasingly popular for training and 
workforce development purposes.

In addition, the paper proposes that digital solutions, including knowledge capture and 
delivery, tackle this challenge by enabling less experienced frontline workers to produce 
more while maintaining safety. These technologies not only help train workers but also provide 
real-time expertise and knowledge on the job, reducing the risks of accidents associated with 
inexperience. Additionally, they help organizations lower carbon footprints and achieve  
net-zero goals.

Ultimately, digital solutions are critical tools in attracting, upskilling, and retaining skilled 
workers, particularly the younger generations, who value a company's stance on Environmental, 
Social, and Governance (ESG) issues. Overall, the adoption of digital technologies is key to 
bridging the skills gap and ensuring the success and sustainability of the industrial and 
manufacturing sectors.

64

Further, the study highlights the 
importance of digital solutions 
in attracting, upskilling, and 
retaining skilled workers, with 
64% of respondents stating 
that worker technologies have 
become more significant  
post-pandemic. 
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The Challenge to Industrial and  
Manufacturing Growth

Global industrial and manufacturing demand is increasing, while frontline workforces face 
a growing skills gap. This urgent crisis requires immediate action from industry leaders. 
Digital technologies will be instrumental in addressing the skills gap, enhancing worker safety, 
and boosting productivity. Furthermore, these technologies promote sustainability by helping 
organizations reduce their carbon footprints and achieve net-zero goals.

Across the globe, demand for the fruits of industrial and manufacturing 
productivity is rising. At the same time, frontline workforces in the industrial 
and manufacturing sectors are becoming less experienced and, as a result, 
less skilled. 

The sectors’ output is presently on the shoulders of a frontline workforce that is being asked to 
produce more with less knowledge. If this conundrum isn’t keeping industrial and manufacturing 
leaders up at night, it should. That’s because the problems associated with the workforce “skills 
gap” aren’t down-the-road challenges that can be put off for another day. They present a crisis 
and must be dealt with immediately. 

As has been the case since the Industrial Revolution, technology–tools developed from the 
application of scientific knowledge–will play a starring role in the evolution of work. Specifically, 
digital technologies and solutions will help bridge the skills gap by enabling frontline workers  
to produce more despite possessing less experience, all while maintaining the highest levels  
of safety. 

Unlike during the Industrial Revolution, however, this rapid advance of industrial process and 
output won’t treat the Earth’s natural environment as collateral damage. Instead, the same 
worker technologies that industrial and manufacturing leaders are implementing to increase 
productivity and streamline operational processes while attracting and upskilling workers will 
also help organizations lower carbon footprints and achieve net-zero goals.  
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Purpose of the White Paper

To understand the approaches firms in heavy industries are taking to meet the evolving 
challenges of the frontline workforce, Librestream commissioned independent research firm 
Verdantix to undertake independent, anonymized phone interviews with 51 decision-makers in 
engineering, maintenance, operations, risk, and human resources functions. Survey results came 
from aerospace, manufacturing, oil and gas, TIC (testing, inspection, and certification), and  
utility firms. 

Respondents were drawn from mid-market and enterprise-sized firms across North 
America, Europe, the Middle East and Africa (EMEA), and the UK. The survey discussed the 
major challenges these industries face with a focus on the approaches taken in adopting key 
technologies, especially the barriers to and drivers for investing in innovative digital solutions  
as well as the key buying criteria considered when choosing worker technologies.  

This report examines the key findings of that survey and explores some of its more tacit points.

Engineering

Operations

Maintenance

16.67%

25%

18.75%

JOB CATEGORIES

Who were the respondents

Risk18.75%

HR20.83%

revenue

22.92%

33.33%

10.42%

LOCATION

12.5%

$250M - $1B 

More than $1B

Less than $250M

20.83%

66.67%

12.5%

ANNUAL REVENUE

Aerospace

Manufacturing

Oil and Gas

20.83%

22.92%

18.75%

INDUSTRY

industry

TIC18.75%

UK

US

Middle East & Africa

Rest of Europe

20.83% Canada

Utilities18.75%
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Knowledge Loss in the Field

Knowledge loss underpins the skills gap that currently plagues frontline workforces.  
Labor shortages and concerns about knowledge loss were issues that existed prior to the  
COVID-19 pandemic. Retirements of older workers during and since the pandemic are an  
obvious cause of the current shortage of skilled frontline personnel. The pandemic brought  
about an increased rate of voluntary resignations and a record number of 1.3 million vacancies  
in the UK alone in May 2022, according to the Office for National Statistics. 

The recent trend of early retirements has taken place in the US as well. Goldman Sachs reported 
that 70% of the five million Americans who exited the labor market during the pandemic were 
older than 55. These older, more experienced workers have left the frontline workforce, taking 
their knowledge with them into retirement.  The exodus has led to increased concerns about 
knowledge loss within industrial and manufacturing organizations, as a lack of experienced 
skilled workers typically results in reduced efficiency and productivity. 

70% of the five million Americans who  
exited the labor market during the  
pandemic were older than 55.

Reported by  
Goldman Sachs
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Digital Technology as a Solution for 
Knowledge Loss

Of those interviewed by Verdantix, 67% of respondents are currently using or plan to 
use digital solutions in the next 12 months to tackle knowledge loss caused by a retiring 
workforce. One of the key capabilities organizations seek with these solutions is the ability to 
capture, store and curate organizational knowledge digitally so it may b e distributed to new and/
or less experienced workers, allowing them to work with greater independence and with a higher 
level of proficiency than they could achieve on their own. 100% of survey respondents are either 
currently using or plan to use digital solutions in the next twelve months to increase e mployee 
productivity and efficiency.

Retirement, however, isn’t the only culprit contributing to a dearth of experience among frontline 
workers. The days of decades-long tenure in the industrial manufacturing sector appear to be 
over. As of this writing in 2023, the average tenure of modern workers is less than three years. 
That explains why 88% of survey respondents report they either plan to use or are currently 
using digital solutions to increase employee engagement and satisfaction.

6%

19%8%

How are you using, or plan to use, the following digital innovations to enable 
the next generation of skilled workers?

29%13%

27%Augmented reality solutions (for remote assistance) 33%

13%

21% 21%

58% 15%

23% 31% 8%

67% 4

46%Computer vision (for inspection, asset condition ...

Drones and robots (for inspections and data collection

Industry wearables

Virtual reality solutions (for training)

Mobile apps (for providing operations insights)

13%

40%

17%

27%

31%

27%

Tech already  
implemented

Implementation  
currently ongoing

Plan to begin 
implementation

Aware of tech, no plans 
to uses

Other

FIGURE 1.0

67

67% of respondents are 
currently using or plan to use 
digital solutions in the next 12 
months to tackle knowledge loss 
caused by a retiring workforce. 
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100

Increasing Productivity and  
Operational Workflow

The most pressing concern the worker skills gap crisis presents is reduced productivity. It’s 
natural for a less experienced frontline worker to produce less than a seasoned counterpart 
doing the same job over a given stretch of time. Leadership, however, finds it problematic for 
the industrial and manufacturing sectors that overall productivity’s decline over the next several 
years is inevitable because there are significantly fewer experienced workers on the floor or in 
the field. 

Manufacturing and industrial organizations worldwide are taking preemptive action to ensure the 
relationship between rising inexperience on the frontline does not result in a decrease in output 
which would negatively impact their organizations’ bottom lines. Every single respondent in our 
survey (100%) reported that their organizations either are currently using or plan to use digital 
solutions in the next twelve months to help increase employee productivity and efficiency. 

There are many ways that digital technologies and solutions can augment a frontline worker’s 
day-to-day life on the job, but perhaps the most significant is that digital solutions (particularly 
those involving knowledge transfer) enable less experienced workers to complete more tasks 
than they would otherwise be capable of performing on their own. 

Additionally, digital solutions can provide less-skilled workers an on-ramp to greater autonomy 
since they allow them to receive succinct, digital work instructions to define a particular job or 
protocol. They are also able to receive real-time guidance via a peer-to-peer exchange, or an 
expert if the situation arises.  

What is the priority of benefits you are seeking to gain through automation  
or streamlined processes?

71%Cost reduction through Headcount / FTE reduction 10%

6%

35% 19%

52% 25%

42%Time back for employees to work on value-ad aspects

Business growth scaled, leaner operations

Higher quality outputs

19%

52%

46%

23%

RANK 1 RANK 2 RANK 3

FIGURE 2.0

100% of respondents reported 
that their organizations either 
are currently using or plan to  
use digital solutions in the  
next twelve months to help 
increase employee productivity 
and efficiency.
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Digital Solutions to Attract, Upskill,  
and Retain Skilled Workers

Digital solutions are becoming crucial for attracting, upskilling, and retaining skilled workers in 
the industrial and manufacturing sectors. As technology-savvy workers enter the workforce, 
these sectors must adapt to stay competitive. Our survey reveals that a majority of respondents 
view worker technologies as increasingly significant for attracting talent, with many already 
using proprietary mobile apps in their operations. Digital solutions, including VR and AR 
technologies, provide immersive, safe training environments, and real-time support, enhancing 
safety and environmental concerns for the workforce.

Workers who grew up in a digital environment, who barely recall a world before smartphones 
and social media, are naturally drawn to organizations that tout technology as a core tenet. To 
work in the physical world with a touchscreen device as an omnipresent companion is entirely 
normal for workers born after 1990 and who are now entering their late twenties or early 30s.

Not having a reputation for being at or near technology’s vanguard, the industrial and 
manufacturing sectors have reported difficulty finding and attracting new waves of workers 
compared with other, more tech-centric industries. 

Digital solutions are starting to change that. 64% of respondents stated that the application of 
worker technologies has increased in significance, post-pandemic, to attract new skilled workers. 
69% of respondents reported that proprietary mobile apps have already become a staple in their 
industrial operations. These technologies can aid in training workers so they can improve their 
work performance, acquire new skills, and earn the reward of higher pay in the process. 

Training less experienced workers so they can learn new skills and improve their performance 
is  a key area of workforce development. Digital  solutions, as our survey responses indicate, are 
playing a fundamental role in narrowing the skills gap. 

96% of our survey’s respondents reported that they are currently using or plan to use digital 
solutions for the broad purpose of training. This nearly unanimous response shouldn’t come as 
a shock in 2023, given the ubiquity of mobile devices and digital learning taking place at every 
level of learning across the globe. 

69% of respondents reported 
that proprietary mobile apps 
have already become a staple  
in their industrial operations. 

64

69

64% of respondents stated 
that the application of worker 
technologies has increased in 
significance, post-pandemic, to 
attract new skilled workers.
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Consider both virtual (VR) and augmented reality (AR) solutions as well as mobile apps that allow 
frontline workers to control them. VR is a favorite among respondents, with 84% stating they 
have implemented VR solutions or will implement them in the next twelve months. VR solutions 
can provide a safe and immersive training environment that gives less experienced workers the 
sense of being there without having to leave the safety of a controlled environment.

AR will see implementation within the next twelve months at 31% of organizations surveyed. 
Augmented reality allows workers to both receive expert help remotely and (perhaps more 
importantly) receive the kind of real-time, digital information younger workers have happily 
relied on at every turn of their lives. 

Outside of training, AR solutions can reduce or even eliminate the need for more senior experts 
to be on-site with those who need their knowledge to complete a given job. Knowledge capture 
and delivery solutions can do the same, which in turn leads to less travel as well as a reduction 
in carbon emissions for the organization. 

In other words, the utilization of digital solutions offers two additional compelling reasons for 
attracting, upskilling, and retaining skilled workers: enhanced safety measures and a heightened 
focus on environmental sustainability.
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15%
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How has your budget for workplace training changed over the last 5 years?
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Assuring Safety On the Job

Safety remains a top priority for frontline workers and employers in the industrial and 
manufacturing sectors. With digital solutions, organizations can effectively reduce workplace 
accidents and incidents. Our survey shows that a majority of respondents are using or planning 
to use digital solutions to enhance safety. Wearable technology, such as smart glasses and 
watches, improves operational workflow efficiency and safety. Digital solutions bridge the skills 
gap and improve proficiency. The approach also reduces risks associated with inexperience and 
unnecessary travel, promoting a safer work environment.

While we don’t have the official data to prove it, we stand by the immutable truth that 100% of all 
frontline workers and their employers want to avoid serious injury or death in the workplace. 

Yet even the most cautious of industrial and manufacturing organizations are at risk for 
accidents on the job. Moreover, frontline workers will sometimes break policies or procedures 
designed to ensure safety if it means completing a task (or tasks) faster. 

Digital solutions are helping to lower that risk factor. Wearable technology – portable smart 
devices that are worn on the body – such as smart glasses and watches is proving to be popular 
among frontline workers and their employers. A majority of respondents are either currently 
using wearable technology (57%) or plan to implement wearables in the next 12 months (25%) 
to promote operational workflow efficiency and safety on the frontline. 

Two high-risk areas in which digital solutions can have a mitigating effect on safety risks include 
knowledge sharing and travel reduction. Worker inexperience is, in and of itself, a safety liability, 
particularly among frontline workers in the industrial and manufacturing sectors. In the field and 
on the frontline (unlike in the office), what you don’t know can hurt you. 

Less experienced workers who are asked to ramp up their productivity to meet worldwide 
demand are in a precarious position and at risk of compromising their own safety or that of 
their co-workers. Likewise for newer employees joining a company. Pressures to get employees 
trained and deployed quickly to generate value for the organization are real. The luxuries of 
joined-at-the-hip mentorships and extended on-the-job training are largely over. Efficient  
training and shortening time to value are critical factors.

57

25

A majority of respondents are 
either currently using wearable 
technology (57%) or plan to 
implement wearables in the next 
12 months. 

25% plan to implement 
wearables in the next 12  
months to promote operational 
workflow efficiency and safety 
on the frontline.
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Digital solutions that not only help train workers, but also provide them with real-time expertise 
and knowledge while on the job contribute to bridging the skills gap and, more importantly, help 
improve proficiency while also reducing the risks of accidents associated with inexperience.  

Another key way digital solutions promote safety is by reducing the number of “truck rolls.” Every 
time a frontline worker gets into and travels in a vehicle (a “truck roll” in industrial parlance) for 
the purpose of getting to a job site or to another worker to provide assistance, the risk of accident 
and injury increases exponentially. For some industries, vehicle-related accidents are their most 
frequent and costly source of workplace injury. Digital solutions–with their ability to collect, 
curate, and share knowledge–drastically reduce truck roll frequency by eliminating the need for  
a seasoned expert to be on-site to perform functions that can otherwise be done remotely with 
the right technology in place.
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Friend to the Environment

The industrial and manufacturing sectors wholly recognize that their organization’s stance on 
Environmental, Social, and Governance (ESG) issues is important for attracting new workers, 
particularly younger ones. 90% of survey respondents stated as much. 98% of respondents also 
indicated that the ESG focus of their organizations will rise in priority with respect to attracting 
new employees over the next two years. 

While the survey at hand did not include skilled workers potentially seeking employment in the 
industrial and manufacturing sector, it is clear that an overwhelming majority of respondents 
know how the skilled workers they seek to attract feel about ESG. 

They also know how important it is to raise their organization’s ESG profiles, especially with 
respect to the Environment. 

Crucially, the world needs industrial output to function and thrive. Not only does the global 
manufacturing and industrial sector have to meet rising demand, but it must also do so in a more 
eco-friendly way. 

We’ve discussed how worker technologies and digital solutions help organizations curtail their 
carbon emissions by facilitating training and delivering on-the-job knowledge, thereby reducing 
the amount of necessary travel. What organizations need to do is tell the story of what they’re 
doing and why they are doing it. 

Young and emerging workers care that their potential or current employer stands for something 
positive. Taking proactive and progressive steps to implement digital solutions to meet global 
demand and protect the environment for future generations is exactly the kind of stance the 
industrial and manufacturing sectors should be shouting from the proverbial rooftops. 

How much do you see your ESG and environmental sustainability focus 
changing over the next 12-24 months, relating to attracting new employees?

FIGURE 4.0

Higher Priorty

Somewhat of a Priority

No Real Change

31%

44%

2%

Signifcantly Higher Priority23%
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What Have We Learned?

The skills gap among frontline workers is not a challenge on the horizon that will take time 
to materialize and affect the industrial and manufacturing sectors. It is an immediate crisis 
that must be addressed. The stakes are high and failure to solve the problems at hand may 
drastically affect the sectors’ productivity as well as the global economy. 

Half of the respondents in this survey are currently investing in technologies and digital solutions 
to combat the ill effects of the workforce skills gap. The knowledge capture and delivery 
solutions we’ve discussed in this paper are precisely the kinds of solutions organizations 
should strive to adopt. They help preserve institutional “tribal” knowledge and empower less 
experienced personnel to perform at a level that exceeds their current skills and experience.  
It’s a force multiplier.

To ensure a successful rollout of these solutions, respondents identified the importance of 
gaining buy-in from their existing workforce. Change is at the apex of every watershed moment, 
which is exactly what the industrial and manufacturing sectors are facing in the history of their 
evolving workforces. While necessary for evolution and survival, change is seldom embraced 
in its moment of need - even if that moment is amidst a brewing crisis. If this survey is any 
indication, the industrial and manufacturing sectors may be well positioned to introduce the 
digital technologies necessary to meet the needs of their evolving workforce. 

Knowledge is more than power. For the industrial and manufacturing sectors, knowledge is  
the keystone of the bridge across the worker’s skills gap.
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Looking Ahead

Business executives in the industrial and manufacturing sectors must adopt digital solutions. 
These solutions address the workforce skills gap, enhance safety, and promote sustainability. 
Actively leveraging knowledge capture and delivery technologies is essential. This approach 
helps businesses attract, upskill, and retain skilled workers. At the same time, it allows them 
to meet increasing demand. A more informed, connected, and resilient workforce emerges by 
actively embracing these innovations. This drives the sectors towards a brighter, more efficient, 
and eco-friendly future. Business executives must seize this opportunity to transform their 
organizations, ensuring their continued success and competitive edge in the ever-evolving  
global landscape.

Verdantix is a research And advisory firm that acts as an essential thought-leader for  
world-enhancing innovation. Together with our clients, we shape markets, define the 
technologies of tomorrow and future proof businesses.

VERDANTIX.COM

Librestream helps organizations harness their collective knowledge and deliver it to their 
workforce, empowering them and their organization to overcome the challenges of today  
and tomorrow. 

Our workforce empowerment platform, Onsight™, captures and digitizes worker and  
operational knowledge so it can be analyzed, optimized, curated and delivered to improve  
an organization’s workflow. 

Onsight also helps organizations reduce operations and maintenance costs, improve workforce 
efficiency, maximize asset uptime, lower carbon footprints, and increase safety by reducing the 
likelihood of accidents and incidents. 

LIBRESTREAM.COM

About Librestream
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For more information on the Onsight augmented work and knowledge platform visit LIBRESTREAM.COM
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