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ABSTRACT 

Predictive analytics is a branch of data science that uses historical 
data, machine learning algorithms, and statistical models to analyze 
potential future outcomes. It is reshaping manufacturing by enabling 
proactive decision-making and reducing inefficiencies. This type of 
advanced analytics focuses on data science, statistical modeling, 
machine learning (ML), big data, and data mining techniques to 
derive insights from vast amounts of historical data. AI-based 
predictive analytics takes in data as the cornerstone of this digital age 
and extracts valuable insights to foresee results of complex situations 
via real-time analysis of the same. In manufacturing, predictive 
analytics has been widely used for improving operational efficiency, 
minimizing expenses, vision inspection system, and enhancing 
overall decision-making. The goal is to predict future outcomes, 
identify potential issues, and uncover opportunities for improvement. 
This paper examines how predictive analytics is transforming 
manufacturing processes. 
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INTRODUCTION 

Today’s digital world requires organizations to 
intelligently process and leverage data to stay ahead 
in the market. The manufacturing industry is 
becoming increasingly competitive, and staying ahead 
requires leveraging the latest technologies. Marketing 
professionals and industry leaders are now adopting 
AI-powered business analytics for predictions and 
prescriptions to handle the unprecedented rate of data 
generation. By leveraging advanced algorithms, 
machine learning, and historical data, predictive 
analytics transforms raw information into actionable 
insights, driving innovation and competitiveness. 
From healthcare’s personalized patient care plans to 
retail’s inventory management, and from finance’s 
risk assessment to manufacturing’s maintenance 
scheduling, the examples of predictive analytics are 
as diverse as they are impactful. Imagine making 
data-driven decisions that boost efficiency, minimize 
downtime, and keep your costs in check. Imagine 
knowing exactly when a critical piece of equipment is 
likely to fail and being able to schedule maintenance 
just in time to prevent a breakdown. Predictive  

 
analytics in manufacturing can be the game-changer 
you need to provide this foresight and propel your 
business to new heights [1]. 

Predictive analytics is simply looking at the historic 
trends, conducting analysis in the present, and 
forecasting the future. In manufacturing, predictive 
analytics refers to the use of statistical techniques, 
machine learning algorithms, and data mining to 
analyze historical and real-time data. Manufacturing 
companies make use of predictive analytics to 
analyze and find patterns in the data to analyze risks 
and opportunities. The key benefits of predictive 
analytics in manufacturing include minimizing 
downtime and maintenance costs, improving product 
quality, optimizing supply chain management, 
enhancing operational efficiency, and increasing 
customer satisfaction [2]. 

WHAT IS PREDICTIVE ANALYTICS? 

As its name implies, predictive analytics is about 
predicting future trends such as sales demand, 
exchange rates. and other important metrics. The 
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technique relies on the application of statistical 
modeling and regression analysis to historical data to 
determine and understand trends and formulate future 
trends. Strictly speaking, predictive analytics does not 
predict the future, but rather use probability theories 
to determine what is likely to happen based on 
patterns and trends revealed by analyzing historical 
data [3]. Predictive analytics accurately anticipates 
customer demand, preventing overstocking and 
stockouts while adapting to market changes. Figure 1 
illustrates predictive analytics [4], while Figure 2 
shows different components of predictive analytics 
[5]. 

In general, analytics provides an efficient way to 
improve planning because it gives you better 
forecasts. There are different types of data analytics. 
They are briefly explained as follows [6]: 
 Descriptive Analytics: Descriptive analytics 

examines what has happened over the years. They 
are capable of detecting trends in historical data. 
Analytics can uncover trends and postulate 
probable reasons for change by comparing the 
same data from various periods. It can be seen as 
the baseline of the industry, which basically 
assesses past and current data for more 
meaningful insights and delivers it to the people 
to use their own intelligence and knowledge to 
make decisions. 

 Predictive Analytics: This assists businesses in 
predicting what might happen and the impact of 
various situations, such as possible supply chain 
bottlenecks. Managers can be proactive rather 
than responsive by pushing them to evaluate these 
prospective circumstances before they occur. 
Predictive analytics may be used to identify 
patterns and trends as well as anticipate 
breakdowns that may impact suppliers and, 
consequently, production processes. Predictive 
analytics for the supply chain leverages data, 
statistical algorithms, and machine learning 
techniques to identify the likelihood of future 
outcomes. 

 Prescriptive Analytics: Prescriptive analytics 
builds on predictive analytics and dives deeper 
into predicting future insights on what next can be 
done. Prescriptive analytics uses the findings of 
descriptive and predictive analytics to recommend 
what measures a business should take to achieve 
its objectives. Because prescriptive analytics is 
increasingly complicated, they need more 
powerful software capable of rapidly processing 
and interpreting large amounts of data.  

 Cognitive Analytics: Cognitive analytics attempts 
to mimic human thought and behavior, and they 

can assist companies in answering challenging, 
complex problems. Cognitive analytics does this 
by utilizing artificial intelligence (AI), which 
allows it to be better over time. With the use of AI 
in the industry, answering complex questions and 
drawing out contextual conclusions on how 
humans would have interacted with the situation. 
It helps with more meaningful data and scale 
experience and knowledge with better decisions. 

 Diagnostics Analytics: This gives the ability to 
identify the root-cause. It is characterized by 
techniques such as drill-down, data discovery, 
data mining, and correlations. It involves 
analyzing overall performance and figuring out 
why errors, mistakes, and delays occur. It lets the 
manager know the delays, breakdowns, and 
disruptions in the demand and supply processes 
and the reasons behind them. 

Figure 3 shows these major types of data analytics 
[7]. Unlike diagnostic and descriptive analytics, 
which were designed to analyze situations after they 
happened, predictive analytics utilizes advanced data 
analytics techniques to forecast future outcomes. In 
the supply chain, the time has come to shift from 
mere descriptive and diagnostic analytics to 
predictive and prescriptive analytics. Predictive 
analytics is a branch of data analytics that makes 
predictions about future outcomes using historical 
data combined with statistical modeling, data mining 
techniques, and machine learning. Figure 4 shows 
predictive analytics process [8].  

PREDICTIVE ANALYTICS IN 

MANUFACTURING 

Today’s manufacturing organizations operate in a 
dynamic environment characterized by increased 
complexity and uncertainty. Manufacturing 
companies are under constant pressure to improve 
efficiency, reduce costs, and maintain high-quality 
standards. Predictive analytics has emerged as a 
game-changing tool, enabling manufacturers to 
harness the power of data to anticipate challenges, 
optimize operations, and make informed decisions. 
Predictive analytics in the manufacturing industry 
refers to a branch of advanced analytics that makes 
predictions about future outcomes with the help of 
historical data integrated with statistical modeling, 
AI, data mining techniques, and machine learning, 
and much more. It comprises multiple processes that 
organizations can use to reinforce their data-driven 
decisions. Figure 5 shows an analyst [9], while Figure 
6 displays the steps for implementing predictive 
analytics in manufacturing [2]. 

For decades manufacturers have used data as a way to 
gain a competitive edge. Using technology and 
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analytics turns data into knowledge. Companies have 
started transitioning to digital software and connected 
devices to reduce labor associated with manual data 
collection and documentation. Connected real-time 
devices are able to collect more data points. This can 
help predict how much time or how many pieces can 
be produced before a failure. Predictive analytics 
becomes increasingly accurate as more data is 
collected and correlations are made [10]. 

APPLICATIONS OF PREDICTIVE 

ANALYTICS IN MANUFACTURING 

Predictive analytics in manufacturing can help with 
manufacturing data analytics, predictive maintenance, 
demand forecasting, inventory optimization, price 
optimization, quality control, and workforce 
management. Figure 7 shows some applications of 
predictive analytics in manufacturing [11]. Common 
applications of predictive analytics in manufacturing 
include the following [11-15]: 

 Predictive Maintenance: Unplanned downtime is 
the enemy of efficiency. In traditional 
manufacturing, manufacturers either perform 
maintenance on a fixed schedule or wait until a 
machine breaks down before taking action. Issues 
like equipment failures, quality defects, or supply 
chain disruptions tend to be ignored until after 
they cause problems. Predictive analytics flips 
this approach on its head. Predictive maintenance 
involves analyzing data from machinery to predict 
potential equipment failures. It makes use of real-
time data connections and analytics to prevent 
unplanned breakdowns in manufacturing 
technology. Analytics obtained via IoT for 
predictive maintenance utilizes sensor data and 
patterns in historical data to predict any type of 
failures expected in equipment before they can 
occur. It is used to minimize the occurrence of 
unplanned downtime and maintenance-related 
expenses. Consequently, you can schedule 
maintenance before any breakdown occurs, 
thereby saving costs and reducing downtime. Not 
every equipment requires predictive maintenance. 
We have to determine which equipment would 
benefit the most from minimal downtime. The 
benefits of predictive maintenance in 
manufacturing are displayed in Figure 8 [16]. 

 Quality Control: Predictive manufacturing 
analytics can be used to anticipate defects and 
quality issues in products by analyzing production 
data. It works by identifying patterns that usually 
lead to product defects, therefore improving 
product consistency and reducing waste. Plant 
operators do not work blindly anymore, but can 
check the quality of goods as well as factory 

operations through ERP software. This helps in 
taking proactive measures to ensure product 
quality and reduce waste. 

 Supply Chain Optimization: Managing a global 
supply chain is complex, where any misstep can 
cause major delays and dissatisfied customers. 
Predictive analytics in logistics helps build 
resilience by analyzing historical data on 
customer demand and inventory needs. By 
analyzing data from various points in the supply 
chain, manufacturers can predict and respond to 
supply and demand changes and optimize 
inventory levels. This helps in optimizing the 
supply chain by making predictions related to 
disruptions, shortages, and delays. 

 Inventory Optimization: To maximize profit, 
manufacturers must be able to respond to market 
demand with optimal production cost, speed, and 
flexibility. Inventory optimization allows 
organizations to overcome common challenges 
that might come from maintaining an inventory of 
various products. It works in the best possible 
way to maintain the correct amount of product 
stock to meet the demand of the customers. 
Predictive analytics can be used in forecasting 
and optimizing inventory requirements to reduce 
carrying costs while ensuring availability of 
material, thus supporting just-in-time 
manufacturing strategies.  

 Price Optimization: Price optimization is a 
procedure of determining customer and market 
data to ensure the optimal cost of a product. It can 
include the accumulation of demographic, 
psychographic, and historical sales data to better 
understand the behavior of the customers and use 
the data to analyze discounted and promotional 
prices. The primary goal is to analyze the right 
price that works in the best possible ways to 
attract consumers, maximize sales, and increase 
profits. 

 Demand Forecasting: The digital strength is 
powered by demand forecasting capabilities. 
Predictive analytics and AI take in historical sales 
data from stock monitoring system and market 
trends to predict customer demand. Predictive 
analytics in supply chain helps in forecasting 
future customer demand, which allows companies 
to optimize inventory levels, reducing the risk of 
stockouts or excess inventory. Predictive models 
are designed to consider factors such as 
seasonality, promotional activities, economic 
indicators, and changes in consumer preferences 
to generate reliable predictions. 
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 Risk Management: By analyzing various risk 
factors such as geopolitical events, natural 
disasters, or market fluctuations, predictive 
analytics can help identify potential disruptions in 
the supply chain. This enables companies to 
develop contingency plans and strategies to 
minimize impact. This helps prevent workplace 
accidents, improves worker safety, and ensures 
compliance with safety regulations.  

 Production Planning: Predictive modeling offers 
collection and analysis of historical data, risk 
assessment, continuous improvement, and 
decision support to generate products that can 
deliver satisfactory value to customers, ensuring 
their success. Predictive analytics, when powered 
with AI, are deemed useful in optimizing 
production schedules based on demand forecasts 
and resource availability. This results in reduced 
idle time and improved utilization of machines 
and labor planning. 

 Fraud Detection: This involves analyzing real-
time data streams from sensors and production 
systems to identify anomalies and deviations from 
the normal operational framework. It analyzes 
transaction data to recognize patterns that may 
indicate fraud and predict potential fraudulent 
practices using historical data. This enhances 
security measures with the help of proactive fraud 
detection measures.  

 Order Management: Order management is a 
process of capturing, tracking, and ultimately 
fulfilling the orders of the customers. This system 
works in the best possible way to automate the 
complete lifecycle of an order. It includes 
everything, i.e., inventory tracking, work order 
creation, and even other options like refunds and 
exchanges. It makes the best out of manufacturing 
analytics by generating consumer trends so that 
the businesses can understand when to restock in 
order to avoid any kind of shortages. 

 Automotive Industry: Predictive analytics helps 
automotive manufacturers forecast demand, 
optimize production schedules, and ensure timely 
delivery of parts. By using predictive 
maintenance tools, automotive manufacturers can 
track the condition of key components, such as 
engines or assembly line machines, and predict 
when they are likely to fail. This allows 
manufacturers to schedule maintenance in 
advance, avoiding unexpected breakdowns that 
can halt production. 

 Pharmaceutical Manufacturing: Maintaining 
regulatory compliance and product consistency is 

critical in the pharmaceutical industry. With 
predictive analytics, pharmaceutical 
manufacturers can monitor environmental 
variables - such as temperature, humidity, and 
pressure - throughout the production process. In 
the pharmaceutical sector, predictive models are 
used to monitor production conditions, ensuring 
compliance with stringent quality standards. 
Maintaining regulatory compliance and product 
consistency is critical in the pharmaceutical 
industry.  

BENEFITS 

Predictive analytics solution implants numerous 
benefits in a manufacturing company, like reduced 
downtime with extended equipment life, production 
optimization, AI-driven quality control, better quality 
control, reducing cost, supply chain resilience that 
navigates uncertainty, energy efficiency cuts costs, 
and boosts sustainability. Forecasting helps the 
business to timely anticipate potential issues and take 
corrective and informed decisions. Predictive 
analytics helps improve energy efficiency by 
uncovering usage patterns and optimizing energy 
loads in real time. Other benefits of predictive 
analytics in manufacturing include the following 
[2,12,15]: 

 Improved Decision-making: Intelligent prediction 
models empower leaders and supervisors with a 
360-degree view of manufacturing processes. It 
provides foresight into inventory levels, market 
trends, supply chain dynamics, and changing 
customer demands. These insights help the 
decision makers to make strategic choices in their 
business and optimize their production 
workflows. Time-sensitive decisions can be easily 
accomplished using AI-based data analysis in 
real-time for crucial insights. Demand forecasts 
inform long-term planning and strategic 
decisions, such as capacity expansion, new 
product introductions, and market entry strategies. 

 Enhanced Customer Satisfaction: Understanding 
your customers’ needs and preferences is vital for 
delivering products that meet their expectations. 
Predictive analytics use cases in manufacturing 
can analyze customer data to identify trends and 
anticipate demand. They enable the 
manufacturing company to deliver better 
customer service and on-time delivery without 
delays. This allows you to tailor your products 
and services to meet market needs, improving 
customer satisfaction and loyalty.  

 Reduced Waste: Predictive maintenance and 
balanced workflow sustained from manufacturing 
analytics solutions deprive businesses of any kind 
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of resource wastage or redundant workflows. 
Producers can overview the entire production 
process and identify patterns indicating material 
overuse or energy inefficiency, channeling the 
improvements to the required parts. Targeted 
refinements of the manufacturing processes 
remove scrap building, power misuse, and 
chances of rework, resulting in cost savings as 
well as fulfilling environmental responsibility.  

 Increased Efficiency: Predictive analytics in 
manufacturing has been playing an important role 
in minimizing inefficiencies and increasing 
revenue. The time and costs previously utilized 
for manual data analysis are automated using 
predictive AI, thus resulting in cost savings and 
efficient operations. Predictive maintenance 
eliminates unplanned downtime significantly, 
ensuring higher productivity of equipment by 
increasing its life span through timely repairing 
and servicing. Predictive software delivers 
actionable solutions by spotting inefficiencies, 
strengthening product development strategy, and 
optimally employing available resources. 
Organizations that effectively utilize predictive 
analytics for demand forecasting are better 
positioned to enhance operational efficiency, 
respond to market changes, and achieve 
competitive advantages. 

 Lower Maintenance Costs: Timely detection of 
potential machinery failure with the help of 
predictive analytics in manufacturing saves the 
production unit from big blunders. Shift from 
reactive to predictive maintenance - fewer 
emergency callouts, reduced overtime, less 
emergency parts procurement, and lower repair 
costs from earlier intervention. Early fault 
detection enables targeted component repair at 
stage 2 degradation - costing one-third to one-
fifth of full asset replacement required at 
catastrophic failure stage. 

 Accuracy: Analytics powered by AI algorithms 
and machine learning have proved to be useful in 
increasing the accuracy of prediction-making. 
These process complex and huge datasets more 
precisely as compared to statistical processes. 
Analytical techniques can detect correlation 
within the data and subtle patterns that may not be 
recognized by analysts at times.  

Figure 9 shows some benefits of predictive analytics 
in manufacturing [2]. 

CHALLENGES 

Manufacturing companies face numerous challenges 
that can impact their efficiency, profitability, and 

competitiveness. Common challenges include data 
privacy and security, data quality, integration, 
reliability, risks, and the need for skilled personnel. 
Many small and medium manufacturing enterprises 
lack the infrastructure and technical know-how to 
collect, store, process, and analyze their data, and 
translate them to productivity gains. Other challenges 
of predictive analytics in manufacturing include the 
following [1,12,13,15]: 

 Data Privacy: The increasing cases of data 
breaches and hacking have turned the attention of 
business owners toward data security and privacy. 
Predictive analytics is expected to be a part of this 
trend that helps businesses add an extra security 
layer. The new technology will implement 
advanced encryption, privacy-preserving machine 
learning techniques, and multi-layer computations 
to protect information related to inventory, 
business, or clients. 

 Data Quality: Inaccurate, incomplete, or 
inconsistent data can lead to unreliable 
predictions. AI video analytics models are heavily 
dependent on data, which at times may be 
incomplete, or inaccurate in nature. This data may 
have been collected from legacy machines with 
limited sensors or stored in silos across 
departments. When these models are trained on 
low-quality data, it leads to unreliable predictions 
and insights.  

 Integration: Integrating predictive analytics tools 
with existing systems can be technically 
challenging. Legacy systems and older 
technologies often struggle to communicate with 
newer platforms, which means valuable data 
collected from various sources (e.g., machinery, 
sensors, inventory management systems) is stored 
in isolated systems. Integrating modern AI tools 
with these systems is time-consuming, expensive, 
and technically complex to execute. To overcome 
this, manufacturers must develop effective 
integration strategies. 

 High Initial Costs: Manufacturing processes 
involve significant costs related to labor, 
materials, energy, and equipment maintenance. 
Implementing predictive analytics requires 
investment in software, hardware, and skilled 
personnel. The initial investment is significantly 
high for setting a sturdy framework of predictive 
analytics in manufacturing. Small and mid-sized 
manufacturers may face investment barriers as 
predictive analytics tools require high 
implementation costs. This is majorly because it 
involves sensors, IoT devices, data infrastructure 
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over the cloud or on premise, and skilled 
personnel.  

 Skill Gap: Implementing predictive analytics 
requires specialized knowledge, and many 
manufacturers face a shortage of skilled 
professionals who can build, manage, and refine 
predictive models. Also, existing workers may 
resist change and require retraining, leading to 
issues in workforce readiness. Manufacturers can 
tackle this challenge by upskilling their workforce 
and partnering with external experts. Educate 
employees on the benefits of predictive analytics 
and provide training to build confidence and 
skills. 

 Reliability: There is a possibility of production of 
false positives and negatives by AI models, thus 
creating uncertainty around model accuracy and 
reliability. These models require continuous 
tuning and retraining, the absence of which may 
lead to struggles with rare or unexpected events, 
errors, downtime, and even safety risks.  

 Scalability: Scalability, cost effectiveness, and 
flexibility are the new foundation stones for any 
business that aims to sustain in the competitive 
market. A major issue in predictive analytics in 
manufacturing is related to the shift from pilot 
projects to full-scale deployments. This may be 
due to limitations in infrastructure, variability 
across production lines, or high maintenance 
requirements.  

 Resistance: Manufacturing analytics solutions are 
still novel concepts in the technological world, 
and thus, the limited exposure makes it 
challenging for businesses to efficiently 
implement the models and leverage the benefits. 
Employees may resist adopting new technologies, 
fearing job displacement or increased workload. 
Trust issues over automated systems may be 
raised internally related to change management 
and cultural resistance. Major shifts in decision-
making processes and organizational culture are 
inevitable during the adoption of AI, as 
employees and managers may hesitate to rely 
completely on AI-based outputs.  

 Change Management: Adopting predictive 
analytics requires more than just implementing 
new technologies; it requires a shift in mindset. 
Employees across all levels must be on board 
with the change. In many cases, resistance can 
arise due to fear of job displacement or a lack of 
understanding of how new technologies will fit 
into existing workflows. Addressing these 
concerns head-on and providing consistent 

support throughout the implementation process 
will increase the likelihood of a successful 
transition 

 Complexity: Manufacturing is a complex and 
daunting task that involves machines, materials, 
and workers. With the help of predictive analytics 
in manufacturing, businesses get a smarter way to 
manage these complexities by analyzing the 
production data to identify inefficiencies and 
enhance the workflows. 

 Supply Chain Disruptions: Supply chain 
disruptions, such as delays in raw material 
deliveries, transportation issues, and supplier 
performance problems, can impact production 
schedules and increase operational costs. By 
using predictive analytics in manufacturing, 
companies can anticipate these disruptions and 
optimize supply chain management to ensure 
timely deliveries and reduce risks.  

FUTURE OF PREDICTIVE ANALYTICS IN 

MANUFACTURING 

Manufacturing operations have come a long way. 
Manufacturing sector is moving fast and is 
completely driven by tech and data science. As 
manufacturing companies continuously evolve and 
become more data-driven, predictive analytics can 
help in driving innovation and competitiveness. With 
the advancements in cloud computing and data 
analytics, the manufacturers are now able to make 
informed decisions and predict potential problems 
before they occur. Predictive analytics in 
manufacturing has become a powerful tool for 
manufacturing businesses that are looking forward to 
improving their operations and optimizing their 
processes. The future trends of predictive analytics 
include artificial intelligence (AI) and machine 
learning (ML), real-time analytics, and predictive 
maintenance in IoT. AI and ML in place allow 
predictive models to learn from new data over time 
without human intervention and become more 
accurate and efficient. As these technologies improve, 
predictive analytics is expected to become more 
intuitive and dynamic, producing reliable and faster 
forecasts [14]. 

The future of predictive analytics in manufacturing 
depends on the different trends and predictive 
analytics tools for manufacturing that are taking the 
lead in this niche. The trend of artificial intelligence 
and machine learning empowers predictive analytics 
in manufacturing by analyzing massive datasets to 
forecast equipment failures, enhancing production, 
ensuring quality control, streamlining the supply 
chain, reducing costs, and enhancing decision-
making. There is no doubt that IoT brings 
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convenience with control. These changes are just the 
beginning, and there is a lot to witness with the use of 
predictive analytics in manufacturing in the future. 

When people talk about the future of manufacturing, 
Industry 4.0 is often mentioned as a key driver of 
change. Industry 4.0 became a global trend which 
started in Germany as a high-tech manufacturing 
concept. It builds on previous industrial revolutions 
by integrating modern technologies like artificial 
intelligence (AI), machine learning (ML), and the 
Internet of things (IoT) directly into manufacturing 
processes. Its goal is to incorporate vertical and 
horizontal integrations of all core functions, from 
manufacturing, procurement and warehousing, all the 
way to sales of the final product [17]. 

CONCLUSION 

Predictive analytics uses statistical techniques, 
machine learning, and data mining to discover facts in 
order to make predictions about unknown future 
events. In the manufacturing sector, predictive 
analytics refers to the application of sophisticated 
data analysis techniques and machine learning models 
to predict future events and trends based on historical 
data. It helps manufacturing businesses to enhance 
processes, increase efficiency, and improve their 
decision-making. For this reason, manufacturers are 
making the best out of predictive analytics in 
manufacturing. 

Predictive analytics offers a powerful solution to the 
common challenges faced by manufacturing 
companies. By leveraging data, statistical algorithms, 
and machine learning techniques, you can enhance 
operational efficiency, reduce downtime, improve 
product quality, optimize supply chain management, 
and increase customer satisfaction. Adopting 
predictive analytics in manufacturing is no longer an 
option but a necessity to stay competitive in the 
market. More information on the use predictive 
analytics in manufacturing is available from the 
books in [18-20]. 
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Figure 1 Predictive analytics [4]. 

 
Figure 2 Different components of predictive analytics [5]. 
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Figure 3 Types of data analytics [7]. 

 
Figure 4 Predictive analytics process [8]. 

 
Figure 5 An analyst [9]. 
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Figure 6 Steps for implementing predictive analytics in manufacturing [2]. 

 
Figure 7 Some applications of predictive analytics in manufacturing [11]. 

 
Figure 8 Some benefits of predictive maintenance in manufacturing [16]. 
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Figure 9 Some benefits of predictive analytics in manufacturing [12].

 


