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Abstract
To shed some light on the complexities of the manufacturing industry today, it’s 
enlightening to have a look at how the industry has transformed in the last 30 years. 
In this time, we’ve moved from designing factories and production lines on paper to 
precise computer simulations. The manufacturing sector is in the midst of another 
major transformation. The confluence of several technology megatrends maturing at 
the same time—including, among others, Big Data and advanced analytics, robotics 
and automation, artificial intelligence and virtual reality—is heralding the fourth 
industrial revolution, known colloquially as Industry 4.0.

Industry 4.0 is all about optimization—smart, flexible supply chains, factories and 
distribution models where machines capture and convey more data via machine-to-
machine communications and to human operators. All this aims to enable businesses 
to make quicker, smarter decisions, all while minimizing costs. How this trend will 
play out remains to be seen, but some of the biggest players in the manufacturing 
industry are already making changes and putting big money into embracing it. 
Several driving forces of digital transformation in the manufacturing industry are 
relatively similar to those in other industries. Moreover, industry initiatives and 
national initiatives across the globe such as Industry 4.0 (Germany and parts of the 
EU) or the Industrial Internet (Consortium) accelerate transformations with IoT 
and the integration of IT and OT as key components. The manufacturing industry 
is a broad industry with giant multinationals and smaller manufacturers; and with 
industrial manufacturers Who produce for industrial partners and manufacturers of 
goods that are closer to the consumer
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Introduction
 Recent developments in digital technologies bring about 
considerable business opportunities but also impose significant 
challenges on firms in all industries. While some industries, e.g., 
newspapers, have already profoundly reorganized the mechanisms 
of value creation, delivery, and capture during the digitalization 
(Karimi & Walter, 2015, 2016), many process-oriented and asset-
intensive industries have not yet fully evaluated and exploited 
the potential applications (Rigby, 2014). Although the process 
industries have successfully used advancements in technologies to 
optimize processes in the past (Kim et al., 2011), digitalization poses 
an unprecedented shift in technology that exceeds conventional 
technological evolution (Svahn et al., 2017). In many countries, 
industry associations drive discussions about digitalization.
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In allusion to the concept of “Industry 4.0” the German Water Partnership (GWP) association 
defines the term “Water 4.0” as the application of digital technologies for the evolution of holistic 
cyber-physical-systems that enable efficient, real-time monitored, and reliable water supply with a 
maximum amount of transparency for producers and users [italics added by authors] (GWP, 2016, 
p.4). To evaluate how members of GWP translate the notion of Water 4.0 into their business reality, 
in this study we investigate the water industry.
 In this paper, we pursue several objectives. First, we introduce the concept of the layered 
modular product architecture into the process industries and discuss its applicability. Second, we 
present descriptive data from a questionnaire survey conducted within the GWP to provide an 
overview of key digitalization priorities and challenges. Third, we analyze the relationship between 
digital business strategy and a firm’s propensity to engage in business model innovation in more 
detail. Finally, we discuss how business model innovation is related to layered modular product 
architecture and conclude with implications for practitioners.

Objective of the Study
 Whether it’s called “Industry 4.0,” as in Europe, the “Industrial Internet of Things (IIoT),” 
as in the United States, or just “smart manufacturing,” the application of information and 
communication technology (ICT) to every facet of manufacturing is in the midst of reshaping 
modern manufacturing.1This digitalization of manufacturing is changing how products are 
designed, fabricated, used, operated, and serviced post-sale, just as it’s transforming the operations, 
processes, and energy footprint of factories and the management of manufacturing supply chains.2 
This convergence of digital technologies with manufacturing industries also promises to recast the 
landscape of global manufacturing competition.

Research Methodology
 The paper is based on the secondary, and the information is relevant website have been concluded 
to make the study an effective one.

Digitalization Trends in Manufacturing Sector 
 Like the Industrial Revolution impacted manufacturing, digital transformation is now responsible 
for changing the industry. Finally, industrial manufacturers are joining their counterparts — as I’ve 
previously discussed — and are moving to a digital world. Not since Henry Ford introduced mass 
production has there been a revolution to this scale. Now, manufacturing companies are using 
technology to move from mass production to customized production, and it’s happening at a rapid 
pace.
 Consumer expectations and the advent of connected devices and platforms are driving the 
persistent digitization of the manufacturing. While the majority of manufacturing executives 
acknowledge the importance of this transformation, only 5% of them are satisfied with their current 
digital strategies. The industry continues to evolve in response to the challenge of ensuring the 
right products are delivered at the right price to the right person through a process of improved 
sophistication.’

Iot And Industry 4.0
 At the center of industrial transformation is IoT, accounting for more than $178 billion in 2016 
and proving critical to providing companies with a competitive edge. The manufacturing industry 
is leading in the IoT because of the revolutionary ways this connected technology has streamlined 
and simplified various manufacturing processes. For instance, IoT can provide real-time feedback 
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and alerts companies of defects or damaged goods. These simple yet critical implementations of 
IoT reduce cost and waste Further… incorporation of IoT, Industry 4.0 “represents the vision of the 
interconnected factory where equipment is online, and in some way is also intelligent and capable 
of making its own decisions.” Responsible for the rise of smart machinery, Industry 4.0 also 
introduced a hybrid approach of virtual and actual content warehouses that has freed up manpower 
on the production and collaboration side of the industry. The trend of mass customization has 
allowed manufacturers to more efficiently react to consumer demand. Because customers expect 
the products they use to be intuitive and easy to interact with, mobilization and connectedness 
continue to drive manufacturers to innovate faster and create software-enabled products. IoT and 
Industry 4.0 capabilities are also changing how post-sale service is provided, offering immediate 
and consistent online support.

AI And Machine Learning 
 A machine’s ability to learn and adopt intelligent human behavior is not a new advancement. 
It has been a decade since IBM’s supercomputer beat the greatest chess player in the world, 
forever changing the relationship between man and machine. Today, these advanced algorithms 
are transforming the way the manufacturing industry collects information, performs skilled labor, 
and predicts consumer behavior. Smart factories with integrated IT systems provide relevant data 
to both sides of the supply chain more easily, increasing production capacity by 20%. Quality is 
no longer sacrificed for efficiency, as machine learning algorithms determine which factors impact 
service and production quality. Sensors have replaced human hands, resulting in less wasted time 
and materials, as well as optimal accuracy and workflow. Digitizing the industry means lower cost 
of production, quicker turnarounds, and more efficiently meeting customer demand.

Robots
 Traditionally, robots have been used to perform tedious, repetitive tasks on the assembly line. 
Today, however, robots are capable of mimicking more human traits such as dexterity and memory, 
which makes them more useful in industries like manufacturing. Highly trainable and collaborative, 
robots are also providing safer working environments for humans by switching places with them in 
dangerous or unsuitable situations. For instance, autonomous dump trucks used at mining sites can 
be remotely controlled by operators, eliminating the need for human drivers. Also, robots equipped 
with sensors also provide valuable feedback and data. Sensors are these smart machines “talk” to 
the control board, quickly identifying and fixing mechanical issues, allowing companies to make 
necessary adjustments more accurately. Robots increase efficiency and minimize delays.

Improved Speed and Efficiency
 Robots and other automated technology are also integral in improving speed and efficiency, 
allowing manufacturing companies to “optimize production workflows, inventory, Work in 
Progress, and value chain decisions.” By integrating their IT systems, teams across the platform in 
various geographical locations can access relevant data, facilitating quicker, more collaborative and 
transparent communication. As cloud computing grows more stable, manufacturers are beginning 
to implement its software with more confidence. With this new level of predictive accuracy comes 
an improvement in condition monitoring processes, providing manufacturers “with the scale to 
manage Overall Equipment Effectiveness (OEE) at the plant level increasing OEE performance 
from 65% to 85%.” The California-based cherry company, Prima Frutta, knows a thing or two 
about improving efficiency. In the last year, Prima Frutta installed automated equipment without a 
single additional hire and increased production by 50 percent. This connected technology provides 
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real-time feedback to 900 employees, allowing them the information necessary to make quick 
decisions and act accordingly. As a result, the company now has the largest cherry production line 
in the world. Just ask Prima Frutta: Improving speed and efficiency translates into lower costs and 
better quality control.

Data and Analytics  
 It is predicted that by 2020, there will be 50 times the digital content compared to what exists 
today. Big data analysis becomes increasingly difficult and time-consuming as the digitized 
manufacturer struggles to manage, update, and analyze product and consumer information. As 
such, many businesses are opting to move content to the cloud as well as house on-site for a blended 
approach to their storing, managing, and processing needs. Information about things like supply, 
delivery, customer support used to be difficult to find or cumbersome to work with. In the digital 
era, that data is streamlined and collaboration-friendly, increasing accessibility for all stakeholders. 
Because production teams and consumers alike have grown accustomed to the immediacy and 
intuitiveness of IoT, they now expect the same from their processes and products, requiring 
faster innovation from manufacturers. To keep up with these expectations, digital transformation 
changes the way businesses manage and share product information across the enterprise, increasing 
production and transparency and decreasing cost and down time.
 There has never been a more intense or focused need for highly skilled workers with STEM 
talents. The businesses that hire accordingly and who continue to use technological advancements 
to move their companies forward are the ones that will thrive and remain current and competitive.

Early Days of Digitalization
 In the mid-1980s, the American automobile industry was in trouble. Japanese cars, which were 
built by robots, were storming the market. Desperate to gain back their market share, American 
manufacturers decided to buy robots too. They soon discovered, however, that robots couldn’t 
replace the workers. There was no adequate planning software available and no trained workforce 
to use them. “We thought we could solve the robotics problem with 3D graphics,” says Scott Walter, 
Chief Technical Advisor for Visual Components. Before they could get started, Walter’s team had 
to invent many things we now take for granted, such as lighting models, geometry kernels and user 
interfaces. Developers who could assist were few and far between as people with programming 
and computer graphics skills were difficult to find. Robots themselves were also a problem. Each 
had their language, standards for backup and a proprietary OS. Making things even more difficult, 
robot vendors were reluctant to share details about their robots, fearing that they would look bad or 
the promised cycle time would be off.

Developing the First Standards
 As computers got faster and robots improved, Walter’s team was able to concentrate more on the 
application and less on the peripherals. Still, it was clear that the simulation could only be as good 
as the robot model. Since vendors would not share proprietary information with the simulation 
suppliers, the software was limited to reachability and feasibility studies. There was a desperate 
need for industry standards. An initiative called the Realistic Robot Simulation project, or RRS/ 
was launched to develop a standard protocol for simulation tools to talk with controller software. 
RRS was a technical success that has been adopted by the automotive industry. However, RRS 
modules are not readily available outside the automotive industry, and the standard is limited to 
two simulation brands. In other words, it is not treated like as a standard. “Disappointingly, a 
standard that could solve many problems is being held,   hostage,”  
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Digitalization Now
 A lot has changed since the 1980’s. These days, everything is designed in CAD, and the entire 
environment is in 3D. Finding good developers is no longer a challenge either, as powerful 
computers have become household items. “Were we to start over again today, our job would be 
much easier,” Walter says. “We could just focus on factory simulation, because all the other stuff 
is available in toolkit form, and you can transfer a program to any robot with a thumb drive.”

Manufacturing Sector
 The manufacturing sector requires much less safety training regarding chemical applicants, and 
less harmful chemicals are used, if any. Manufacturing has more physical dangers than chemical/ 
if you can imagine a car being manufactured and the vast amounts of heavy machinery on the 
assembly belt. Although there is safety training, it almost always is not to educate you on the basic 
material safety of chemicals; more often than not are there complex physical hazards to keep in 
mind, such as keeping hands clear of certain assembly belts and other heavy machinery at times 
when the units that mass manufacture are operational. 
 I believe my question can suffice. Although, I answered your question with blind insight. It 
would be wise to follow the answer of an industry-leading professional. I’m sure one of those is 
soon to answer you. For now, this answer should do.

Conclusion
 Nations are competing fiercely for advanced manufacturing leadership. Countries will need to 
introduce a comprehensive national manufacturing digitalization strategy and make the requisite 
investments if they wish to keep pace. Small manufacturers, especially, can’t be expected to go-
it-alone in this environment and will need to benefit from both smart collaborations with suppliers 
as well as from government programs that encourage and incentivize their adoption and uptake of 
digital and other advanced-production strategies and technologies.
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