
E - b o o k

 The future 
of manufacturing

How to power growth and efficiency 
by embracing Industry 4.0



2The future of manufacturing

Introduction: What Industry 4.0 means 
for manufacturers 3

Four pillars of focus for an effective 
Industry 4.0 strategy 4

Planning for Industry 4.0 5

Identifying patterns in approach to architecture 5

Baseline and assessment 7

Collaboration and continuous learning: A new culture 8

Implementation methodology and checklist 9

Four ways to overcome the challenges 
of Industry 4.0 10

Cloud connectivity: The first step toward 
perfect production 11

Integrated workstreams and aggregate data 11

Continuous improvement through real-time KPIs 12

Choosing a transformative solution 13

Contents



3The future of manufacturing

Industry 4.0 is a term referring to a “fourth 
industrial revolution”, where innovative trends 
such as automation, artificial intelligence (AI) 
and the Internet of Things are coming together 
in manufacturing. This will lead on to the creation 
of “smart factories” that use data from connected 
operations and production systems to learn and 
adapt to new demands.

Manufacturers have a lot of data to work with,  
and understanding what can be learned from  
that data is key to disrupting the market.  
Simply digitising internal processes isn’t enough  
to reap the advantages. 

 
 
 
 

According to IDC, just 30% of manufacturers 
investing in transforming the digital operations  
of their business will reach their full potential;  
the majority will be constrained by outdated 
business models and technology. 

If business leaders can pivot their strategy toward 
smarter analytics and building the organisational 
structure needed to optimise efficiency, they can 
leverage Industry 4.0 to create more competitive 
advantages and improve their product offering,  
loyalty, and satisfaction amongst their customer base.

Introduction:  
What Industry 4.0 means 
for manufacturers

THE SMART FACTORY

Digital transformation is now in the rearview for today’s top-performing 
manufacturers. Industry 4.0 is the next phase of the journey toward “perfect 
production,” where the aim is minimal downtime, neglect, waste, and inefficiency. 
Industry 4.0 is where factory managers, financial experts and executives use 
cutting-edge technology to understand data and production – reaching the  
pinnacle of technology and manufacturing development. 
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Four pillars of focus for an effective  
Industry 4.0 strategy
By building Industry 4.0 into your growth strategy, you optimise in four key areas:

1. People
Tasks once managed by people are increasingly 
being handed over to robots and AI—so where  
does this leave us? Humans will still play a huge  
part. The adoption of Industry 4.0 means there 
must be a major shift in skills, recruitment and  
training to take advantage of new technology. 
Business leaders will need to blend traditional 
manufacturing skills with new skills and 
requirements such as a knowledge of automation, 
data, analytics, programming, and software.

2. Software
Hardware is nothing without software, and it’s 
the creation of applications by your software 
partners which will drive Industry 4.0. Leveraging 
integrated systems which can support all areas 
of your business, led by inventory, production, 
sales, accounting, and finance are vital. This will 
provide a single database and core functionality 
which allows you to automate your business 
operations and provide real-time information.

3. Hardware
Software is also nothing without hardware.  
The increasing value of software is dependent  
on your hardware getting faster, bigger and  
better. Amidst the talk of a virtual factory,  
your products still actually need to be made,  
that can’t happen without machinery. 

4. Connectivity
Big data is incredibly important to the future 
of the manufacturing business. Some would 
say it’s the definition of Industry 4.0, as without 
connectivity, the internet of things (IoT) is simply 
not possible. Others view big data as a power 
source that drives innovation in the same way 
steam and electricity did. With big data, you can 
get all sorts of devices to interact, from tablets 
and smartphones to robot assembly lines.

4
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Planning for Industry 4.0

Joe Marino,
Principal,  
InfiniteIQ Consulting

Identifying patterns in approach 
to architecture
PwC surveyed UK manufacturing executives to 
gauge the Industry 4.0 adoption rate across the 
nation, to understand future plans for adoption,  
and to pinpoint the drivers for adoption.  
They found that only 1% of UK firms have attained  
“digital championship status,” or have mastered 
Industry 4.0. This is in comparison to 19% of 
companies in Asia, 11% of companies in the 
U.S., and 10% globally.  

When looking at potential however, (adding pilot 
initiatives and plans) the UK figure reaches 
24%. Where are the obstacles and how can you 
quickly overcome them to begin taking advantage 
of Industry 4.0? How do you make this type of 
transformation stick?  
 
 
 

Build from a collective knowledge

Joe Marino, Principal at Infinite IQ consulting, says 
the first step for business leaders is understanding 
the capabilities and limitations of the company’s 
existing IT architecture and how it supports the 
business. He says IT teams can learn a lot from 
manufacturing and vice versa by templatising 
patterns in how data is approached and used in the 
same way you would apply patterns to production. 

 
 
 
 
 
 
 
“Businesses are experiencing the same challenges 
with adjusting to this modern world of collaboration 
among data analysts and scientists from different 
experiences and specialisations. How do you break 
down silos and have them all singing to the same 
sheet of music?

“We may not know where the evolution of Industry 
4.0 will take us and how it will influence new products 
to create, but in manufacturing, we know there 
are approaches like Lean to help us create today’s 
product with maximum efficiency and minimal waste. 
It’s the same with technology and data specifically—
we know there are types of software architectures 
that are more efficient and proven than others.  
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Keep ease of access in mind
Robert Joseph, Director of Industrial Strategy for 
Industry 4.0 for a global manufacturer echoes the 
importance of understanding not only how your 
teams will use data in their roles, but also where 
they’ll need to access it. 

“It’s not just understanding the types of needs  
they have or what they’re trying to accomplish, 
but their environment plays an important part, too. 
Where they are when they’re accessing the data they 
need should be a factor when choosing a solution. 
Whether it’s from their phone where they’re likely 
most comfortable, their desktop, or the shop floor. 
It’s about empowering the people who need  and 
use the information.”

“You don’t need to be a tech wiz. You simply need to 
raise the level of dialogue from technology to proven 
patterns and encourage IT partners to design based 
on these proven patterns and evolve the architecture 
from there.”

Robert Joseph,
Director of Industrial  
Strategy for Industry 4.0 at  
Stanley Black & Decker, Inc.

In software, we waste inordinate amounts of 
time reinventing architectures and solutions 
that someone has already seen implemented 
successfully in previous experiences. That’s why  
I challenge executives to learn and understand 
their company’s IT structure as it exists today. 
You don’t need to be a tech wiz. You simply need 
to raise the level of dialogue from technology to 
proven patterns and encourage IT partners to  
start with proven patterns and evolve from there. 
This creates a collective knowledge and eliminates 
the wasteful effort, while making communication 
substantially more efficient. Again, if you start  
from collective knowledge, the conversations  
are more efficient, effective, and project success 
goes through the roof.”

Joe Marino, Principal, InfiniteIQ Consulting
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Baseline and assessment
The options are limitless for manufacturers looking 
to take advantage of Industry 4.0 technology.  
Joseph advises business leaders to use the 
company goals as a guide for which technologies  
to prioritise as opposed to availability.

Goal-oriented learning  
“You have to first figure out your end goal. That will 
cut down on a lot of learning that’s not goal-oriented. 
Medium-sized companies have a better handle on it 
because they’re focused on the problems that need 
to be solved and what specific tools are required to 
do so, versus implementing A.I. [for example] because 
it seems interesting and you now want to invest time 
into learning it.” 
 
Marino shares a similar recommendation to  
assess business requirements before investing in 
new technology: “Your data management tools are  
crucial to your Industry 4.0 strategy. Many companies 
invest in technology for technology’s sake, but that 
technology may not be addressing the real areas that 
are holding back their advancement. Make sure you 
identify where your deficits are and make accounting 
for them a part of your plan going forward.”

 
 
 
 
 
 
 
 

Prepare for challenges with obtaining clean data 
Joseph warns that while manufacturers may feel 
they have enough collected data to transform  
into an Industry 4.0 strategy, in his experience,  
many companies find their data isn’t as clean as 
they thought after further assessment.

“Conceptually, it seems to be pretty easy.  
You’re using a business management system and 
you should be able to pull all the data you need 
from there. But as you start pulling data, you’ll find 
it’s not at all what you thought it would be because 
the workflows you have sketched out don’t always 
align with what’s actually happening in real time. 
It doesn’t account for all the ad-hoc scenarios in 
which processes can and should be more efficient. 
Cleaning up data and workflows is very time-
consuming and often underestimated. Start  
small when testing new ways to implement 4.0  
and improve one workflow, but plan for it to cost 
more and take longer than usually expected.”
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Collaboration and continuous 
learning: A new culture
Your people are the first priority for transforming 
to Industry 4.0 because the change starts with 
having your teams buy in to the innovative mindset 
required. Joseph calls this the “emotional part of 
learning” and advises business leaders to account 
for this as part of the cultural shift.

Emphasising growth and development
“Manufacturers are innovative by profession, 
especially people who work on the shop floor.  
If something isn’t working right or if something 
needs to be performing better or faster, they figure 
out what’s causing the problem in order to get it 
working correctly and keep the lines moving.  
The challenge is today they’re inundated with so 
much change and it’s hard to keep track, and it’s 
kind of scary when the latest news is that 
technology will make manufacturing jobs go away. 
Business leaders should take that emotion into 
account when talking about Industry 4.0 and 
introducing new technology. This transformation  
is equally about upskilling your employees and 
growing their career paths alongside the company 
– especially for employees who have been in 
manufacturing for decades and have seen 
technology transition the industry over the years.

 

“There needs to be a new culture of expecting  
that change will need to happen and the company 
will collectively need to learn how to work through 
changes. Everybody doesn’t need to know everything 
about A.I., for example, but they should all have 
access to learn about A.I. and how it works to be 
comfortable with using it to make their jobs easier. 
Leaders should be facilitating a culture of learning 
and how to learn from a data and technology 
perspective so their workforce can keep up with  
how fast the climate is changing.”

Creating solidarity 
Marino says new lines of communication and 
collaboration creates a new sense of solidarity  
that bodes well for the company culture and the 
success of an Industry 4.0 transformation.

“Organisational issues and culture will kill any 
project before it gets started. Breaking down  
silos and getting teams to work together in ways 
that they haven’t before creates a connection  
within the company culture that’s rare in today’s 
gig economy. I’ve never seen a successful 
transformation where employees feel like they’re 
disposable. Executives have to make sure that 
they’re employees feel the betterment of the 
company is for the betterment of the individual  
and vice versa.”
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Implementation methodology 
and checklist

Create
Create a team of data specialists from all different 
backgrounds to build a pool of collective knowledge.

Implement
Many manufacturers begin their journeys with 
something small, such as deploying sensors 
on their machinery and seeing what types 
of intelligence they can gather. Even small 
innovations like this can greatly influence 
a company’s ability to exceed customer 
expectations through predictive maintenance.

Assess
Assess existing processes to define and document 
ways in which data processes run. These processes 
have to be mapped out first to be integrated 
into the technology project plan you’ve chosen. 
Your SaaS partner can help you devise the plan 
and make migration smoother with predefined 
methodologies and application lifecycle plans.

Test and measure
Technology advancements are vastly improving 
how manufacturers test and measure new 
implementations. Testing instruments are now 
branching out beyond traditional roles and 
responsibilities. This portability can help set the 
stage for increasingly varied testing.

Define
Define the business’ needs and keep your 
discovery focused on those objectives. 
Understand the gaps in your existing 
technologies and look for customisation 
opportunities as well as room for scale as you 
compare solutions.

Design
Design a plan alongside your SaaS provider to 
ensure best practices and for support.

Stabilise
Stabilise and revise as needed.

Continuously improve
Ensure that your employees, processes, and 
technology are flexible enough to react to 
industry changes as they happen.

Convert
Convert and cleanse existing data. Be prepared  
for this to add to your projected timeline.

9
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Four ways to overcome 
the challenges of  
Industry 4.0

How to address the skills gap
As pointed out earlier, the skills gap is both a 
point of concern for manufacturing staff and an 
opportunity for business leaders. In PwC’s survey, 
over a third (36%) said their workforce lacks 
the skills needed to implement and manage AI 
solutions. Employees need to feel connected to 
the transformation and need to be able to see 
themselves evolving alongside the changes in how 
they do their jobs. With such a vast amount to still 
be discovered about how Industry 4.0 technology 
can be optimised, now is a premium time to invest 
in employee training and development to create 
new pioneers for the company.

Minding the skills gap head-on reinforces 
the company’s commitment to its workforce 
and creates new leadership opportunities 
for employees across all teams. As you build 
your Industry 4.0 strategy, identify partners 
like local colleges and universities who can 
support training for the roles impacted by the 
transformation. Establish working relationships 
where suitable and keep an eye on all of them.  
A human-machine pairing closes the skills gap  
and can invent new roles available for workers  
that will deliver value.

How to leverage a new generation of workers
There’s also opportunity for companies to provide  
on-the-job training with Industry 4.0 technology 
through internships and apprenticeships.  
The skills needed for “perfect production” have 
evolved, and internships are a way to rebrand the 
industry and generate fresh interest in a modern 
manufacturing career early on. It’s also a way  
for the company to identify high-performing  
candidates as potential hires. 
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Preparation for trade disputes
With factors like Brexit underway, manufacturers 
should consider how Industry 4.0 technology can 
assist in preparation for worst-case scenarios 
when it comes to tariffs and duties. Emerging 
technology can closely examine your supply 
chain relationships to pinpoint which can cope 
with potential delays and where you should look 
for suppliers in alternative locations. Enhanced 
traceability tools are available to verify the history 
and locations of products through documented 
and recorded verification. 

Continuous testing and improving
Create an innovation team to gain business value 
from ideas – perhaps through the creation of 
demos and prototypes. Share whatever you create 
internally, or with selected partners and customers. 
Wholesale change is disruptive, so begin your 
journey with small actions, like deploying sensors 
in your factory and seeing what type of intelligence 
you can draw. Regular business processes,  
like building a business case and planning projects 
with the financial benefits in mind, won’t work for 
tech-driven innovation. Try processes with shorter 
stages that include advancing ideas and scaling.
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Cloud connectivity: 
The first step toward 
perfect production
For manufacturers, the business management solution is the core  
and foundation. It needs to support quality product delivery at low cost  
and support internal collaboration, so product requirements are clearly  
defined, understood, and coordinated with delivery and production teams.

 
Cloud connectivity underpins an Industry 4.0 
strategy because it supports the operational 
structure needed for optimal efficiency. 

Integrated workstreams and 
aggregate data
By the end of 2020, IDC predicts 50% of 
manufacturers will derive business value from 
the integration of supply chain, plant operations, 
and product and service life-cycle management. 
According to a recent Gartner survey, 75% of  
supply chain practitioners say digital projects  
across their companies are not managed under  
a single governance process, making company- 
wide integration a challenge. 

 
Cloud connectivity eliminates the silos of closed 
systems and provides one source of truth for 
all teams and locations for better transparency, 
visibility, and collaboration. It frees people up  
from needing support infrastructure and spotlights  
any bottlenecks in the operation so teams can  
take quick corrective action. One platform 
connecting the factory floor to management  
yields higher quality and smarter data to use  
for strategic decision-making.

Continuous improvement through 
real-time KPIs
The cloud allows enables managers and operators 
to quickly access line performance information 
in real time at any time. With the right partner, 
monitoring systems are easy to understand so 
operators and others on the plant floor know the 
real-time status of all KPIs displayed. 

The cloud enables data connectivity on a global 
scale, moving data from on-premise servers to 
cloud-based databases that allow organisations  
to access their data from anywhere in the world.

Aberdeen research underscores the important role 
played by migration to the cloud in manufacturing’s 
digital transformation journey to Industry 4.0.
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Benefits of manufacturing’s move to the cloud
Cloud-based systems or hybrid architectures 
(a combination of cloud and on-premises), 
particularly in a geographically dispersed 
environment, unifies disparate systems and 
teams, thus accelerating digital transformation.

According to Aberdeen research, early adopters 
are migrating to the cloud faster than all others 
because they see many benefits, including 
those shown in the figures opposite. For example, 
they identify faster implementation speed, 
better efficiency in total lifecycle costs, 
scalability, and easier deployment/upgrades  
as the top benefits pulling them to the cloud. 
Ultimately, the cloud is an important enabler  
for delivering product-as-a-service.

By getting to value faster with cloud capabilities, 
the best-in-class can capitalise on emerging 
industry 4.0 use cases. Because the cloud 
accelerates the digital transformation process, 
the early adopters are considering SaaS, 
managed services, and similar technologies  
as a critical part of their business strategy.

Automatic updates  
and upgrades

Subscription pricing

Scalability

Easier deployment

44%

38%

36%

29%

59%
Efficiency in total  

lifecycle costs

61%
Faster  

implementation speed

% of Respondents, n=393,  
Source: Aberdeen January 2019
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Choosing a transformative solution
It’s been proven that modernising business 
systems and migrating to the cloud is beneficial for 
manufacturers. However, all cloud providers aren’t 
the same. Your cloud-connected management 
solution should not only meet and exceed your 
expectations with process improvement, but it 
should also help your business stay current and 
leading in technology through its support and 
continued expansion. 

That said, here are the benefits you should be 
looking for in your search to employ the most 
valuable solution for growth:

Managing multiple currencies 
You should be able to keep your exchange rates 
up-to-date and easily place and pay for orders with 
suppliers who work in foreign currencies. You should 
also be able to re-value your foreign bank account 
supplier and customer account balances to reflect 
true value at any time.

Insights that will keep you on track
The ideal solution will allow you to seamlessly  
build and filter detailed reports and dashboards  
by region, sales representative, industry type, 
customer rating, account manager, partner, and 
more. Access to these types of insights will drive  
efficiency, increase profits, and speed up growth.

 
 
 
 
 
  
 
 
 
 
 

 
 
Making compliance easy 
Regulatory requirements like GDPR should be within 
scope. You should be able to update and delete records 
easily, identify older data, and store files securely on the 
cloud.  Your solution should also enable you to comply 
with Making Tax Digital legislation.

Surfacing the data available across your business
Reporting capability is crucial factor in choosing a 
transformational solution. You’ll want to be able to 
create dashboards that are relevant to individuals, 
teams, and their specific roles. You should be able 
to find the information you need and present it in 
customisable views for different departments and 
members of staff. These reports should be tailored 
to meet the needs of individual user regardless of 
their level or function within the business.

Customising to your needs  
A robust solution will allow you to pick and choose 
the business areas you’d like to manage on one 
platform, from stock, projects, and manufacturing 
processes to customers (CRM) and payments.  

Learn more about how Sage Business Cloud can future-proof your organisation  
and increase your business’ efficiency and productivity. Take a tour today.

https://get.sage.com/BMS_19Q2_C4L_GBIE_DGWW_ER0470_200cloudProductTour
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