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Summary 

Artificial Intelligence (AI) has revolutionized the way we approach problem 
solving and decision making in various industries. Often described as pre-
diction machines or inference engines, AI systems are designed to analyze 
data, recognize patterns, and make predictions about future events or out-
comes. This predictive capability is central to AI's value proposition, 
enabling businesses to anticipate trends, optimize processes, and make in-
formed decisions. For instance, in the industrial sector, the most widely 
deployed AI use case involves predicting equipment failures before they oc-

cur, allowing for proactive maintenance and 
reducing downtime. 

The surge in investment in AI infrastructure 
is a testament to the technology's transform-
ative potential. Investment banks like 

Goldman Sachs have highlighted the rapid growth in AI investment since 
the breakthrough of Generative AI (Gen AI) with OpenAI’s ChatGPT 3.5, 
with projections indicating a global spend nearing $200 billion by 2025. Over 
the longer-term, AI-related investment could peak as high as 2.5 to 4 percent 
of GDP in the U.S. and 1.5 to 2.5 percent of GDP in other major AI leaders, if 
Goldman Sachs Research’s AI growth projections are fully realized. This in-
vestment is driving down the cost of AI solutions, making them more 
accessible and enabling a broader adoption across the industrial sector, hun-
gry to apply the technology to address growing skills gaps, control spiraling 
energy costs, and meet demand for more sustainable products and services, 
with more resilient supply chains. 

Today, Artificial Intelligence (AI) is the most 
impactful technology sought by industrial 
organizations of all sizes, regardless of where 
they are on their digital transformation journey. 
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Industrial Data Challenges and Opportunities 

For many industrial organizations that accelerated investments in digitizing 
data, and digitalization of processes during the pandemic, connecting sen-
sors, machines and factories with Industrial IoT platforms, the opportunity 
now is to mine their vast quantities of data to achieve new insights, produc-
tivity, and business value. 

The industrial sector's challenges are not just about the volume but also the 
complexity and fragmentation of data generated by sensors, machines, and 
smart factories. This data is often disconnected and scattered across various 
applications, making it difficult to harness for insights and decision making. 

Each Industrial AI use case requires specific datasets and may necessitate 
different tools and techniques. For instance, predictive maintenance relies on 
sensor data to forecast equipment failures, while generative design uses pa-
rameters like materials and cost constraints to create product designs. 
Product quality optimization use cases may require analysis of visual inspec-
tion data in near real time on the factory edge, using insights extracted from 
online analyzers or laboratory test data, and supplier materials and final 
product quality data in LIMS (Laboratory Information Management Sys-
tems), Quality Management and ERP systems. A "big bang" approach, 

AI Will Be the Most Impactful Technology for the Industrial Sector over the Next 5 Years 

https://protect.checkpoint.com/v2/___http://www.arcweb.com/___.YzJ1OnNhc2luc3RpdHV0ZTpjOm86N2FmNjIxNzVkYjMwMDM0MjE1Y2JlNGQ3NGI3MDNlYzA6NjoxYTFjOmRmZjIxNzExYTRlYjlkNGI5M2M0MDJlODU2ZmFiYjg5NWI4OWRmOGM2NzhiOTA2ZjZlYmQ1MzhmY2FjNmYzY2I6cDpGOk4


ARC View, Page 3 

©2024 • ARC • 3 Allied Drive • Dedham, MA 02026 USA • 781-471-1000 • arcweb.com 

applying a one-size-fits-all AI solution, is not viable in an environment where 
industrial-grade solutions are needed to meet health, safety, and sustainabil-
ity goals. 

Industrial AI solutions must be robust, explainable, and aligned with mis-
sion-critical applications. They need to incorporate rigorous analytical 
technologies, often referred to as “Rocket Science,” to ensure reliability and 
accuracy in high-stakes environments. These solutions must also adhere to 
strict verification and validation processes to maintain the highest standards 
of quality, governance and auditability. 

Industrial-grade Data Fabrics for the AI and Analytics Lifecycle 

The “AI and Analytics lifecycle” is a critical framework that guides the trans-
formation of “good enough” data into insights and actions for each Industrial 
AI use case. It involves: 

• Manage Data: Creating a business-ready analytics foundation by inte-
grating and standardizing data across systems. 

• Develop Models: Building and scaling AI models with trust and trans-
parency to ensure they are reliable and understandable. 

• Deploy Insights: Operationalizing AI throughout the business to auto-
mate processes and empower decision making at the right time by the 
right people. 

This lifecycle is essential in the industrial sector, where timely and accurate 
decisions can significantly impact production efficiency, safety, sustainabil-
ity, and profitability. 

Data fabrics can simplify the AI and Analytics lifecycle for enterprises by 
weaving together a unified layer for data management and integration across 
some of the endpoints within an industrial environment. However, existing 
enterprise data fabrics may not be “industrial grade” enough for many In-
dustrial AI use cases. They often require a “big bang” approach of migrating 
and standardizing data in cloud-based data lakes and may not handle the 
complex data types encountered on the industrial edge—data that is often 
unstructured, time-sensitive, and critical for real-time decision making in in-
dustrial AI use cases.  
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According to ARC Advisory Group, a new category of industrial-grade data 
fabrics will eventually emerge to meet the unique needs of industrial set-

tings, and software alliances are already being 
forged to bring them to fruition. They must 
support the full AI and Analytics Lifecycle to 
unlock the full scope and value of Industrial 
AI use cases. They will need to go beyond tra-
ditional enterprise data fabrics, which are 
optimized for cloud environments, to embrac-
ing industrial data, developing models and 
deploying insights that can operate effectively 
on the factory edge or the enterprise cloud. 

Applying the AI and Analytics 
Lifecyle to Industrial AI Use Cases 

However, industrial organizations don’t need 
every sensor, machine or factory to be con-
nected, nor do they need perfect data quality, 
nor to wait for the emergence of comprehen-

sive Industrial-grade Data Fabrics, to realize value from AI. In a survey of 
525 industrial organizations in ARC’s January 2024 Report on how Leaders 
Are Embracing Industrial AI, ARC found the respondents had already been 
realizing value across a wide range of 25 Industrial AI use cases, with pre-
dictive maintenance and quality management as the leading use cases.  

Breakthroughs in Gen AI have expanded the Industrial AI toolset - especially 
for use cases that address the sector’s skills gaps by enhancing knowledge 
retention and transfer and augmenting the workforce with “Assistants” and 
“Copilots” - and promise to have a sweeping impact on the way users across 
every industry interact with complex technology. Although perceived itself 
as an expensive AI solution, the wave of investments triggered by Gen AI is 
driving innovation and lowering costs across the broader AI landscape, of-
fering new opportunities for scale deployment of tried and tested AI 
modeling techniques trained on each organization’s own industrial datasets.  

Compiling insights from many leading industrial organizations and their 
technology suppliers, here's a framework to guide industrial organizations 
to avoid the waiting game and make progress: 

Industrial Data Fabrics (IDFs) serve the diverse 
data needs of Information Technology (IT), 
Operational Technology (OT), Engineering 
Technology (ET), Business Analysts, 
Sustainability Champions, and Data Science 
and AI audiences. 

IDFs weave together a unified layer for data 
management, integration, contextualization, 
and transforming insights into action, across 
various endpoints, systems, and platforms 
within an industrial environment. 

IDFs need to manage diverse data types from 
sources like sensors, machinery, industrial 
engineers, and frontline workers, to provide 
operational insights and actions at the factory 
edge, and across and beyond the organization. 
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1. Define Business Objectives: Clearly state the business goals. Whether it’s 
improving operational efficiency, enhancing customer experience, or cre-
ating innovative and sustainable products, the objectives will decide the 
choice of AI technology. 

2. Assess Data Availability: Consider the data’s quality and volume. Ma-
chine learning and neural networks may require diverse data types to 
train effectively. While Generative AI thrives on large datasets, other ap-
proaches such as Neuro-Symbolic AI can leverage smaller, structured 
datasets. Significant progress can be made with less than perfect data. 

3. Select the Right AI Tool for Each Use Case: Match the problem with the 
AI solution. Machine learning is versatile for pattern recognition, and 
neural networks excel in processing unstructured data. Content creation 
may call for Generative AI, whereas complex reasoning might benefit 
from Neuro-Symbolic AI.  

4. Consider Explainability and Transparency: If the business needs under-
standable AI decisions, Neuro-Symbolic AI, with its symbolic reasoning, 
or Causal AI, which clarifies cause-and-effect relationships, are likely to 
be more suitable than Gen AI. 

The AI and Analytics Lifecycle from SAS, April 2024 
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5. Evaluate Technical Expertise: Ensure the team has the skills needed for 
the chosen AI technology. Most industrial organizations have experience 
with machine learning and neural networks and have some in-house ex-
pertise in data science and algorithm tuning. Causal AI, Gen AI and 
Neuro-Symbolic AI are evolving fast and may require more specialized 
knowledge and skills.  

6. Integration and Scalability: Consider how the AI solution will integrate 
with existing systems – which for many Industrial AI use cases requires a 
wide range of IT and OT connectors to collect and contextualize many 
different data types - and its scalability for future growth. 

7. Platform Customization for Specific Use Cases: Recognize that each In-
dustrial AI use case may require tailored datasets and tools. Avoid a one-
size-fits-all approach and opt for platforms that provide data manage-
ment, flexibility and choice in AI model selection, and provide for 
deployment of insights for low latency edge, cloud and hybrid use cases. 

8. Experiment and Iterate: Start with pilot projects to see how different AI 
modeling approaches address the unique challenges of each use case. Re-
fine the strategy based on these insights. 

The AI and Analytics Lifecycle Requires Industrial-grade Data Fabric 
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9. Cost-Benefit Analysis: Weigh the implementation, maintenance, and 
scaling costs against the expected benefits and ROI for each AI approach. 
Leaders in Industrial AI report that more than 80 percent of their use 
cases don’t require Gen AI, and that Gen AI can be as much as 10 times 
more expensive than applying more accurate narrow AI techniques. 

10. Governance, Compliance and Security: Ensure that each AI solution 
complies with regulatory requirements and industry standards. Ethical 
considerations, data privacy, and security are paramount, regardless of 
the AI approach. 

By following this decision framework, industrial organizations can make in-
formed choices about which AI approach will best serve their strategic goals 
and operational needs for each Industrial AI use case. 

Partnering to Realize Value from Industrial AI 

The industrial sector’s prioritization of AI as its most impactful technology 
over the next five years, has shone a spotlight on the Industrial AI and Ana-
lytics Lifecycle. Value realization needs effective governance of data and AI. 
Industrial leaders   aren’t waiting for completion of digitization and digitali-
zation efforts, perfect data, or Industrial-grade Data Fabrics. Leaders are 
making progress with tried and tested technologies and approaches such as 
the AI and Analytics Lifecycle, realizing incremental value one use case at a 
time. Industrial leaders aren’t blindly following the Gen AI hype, they are 
adding Gen AI to their Industrial AI toolbox and working with their indus-
trial software ecosystem – partners with industrial-grade data scientists who 
understand Industrial AI use cases - to achieve business value safely and se-
curely. One such partner working with industrial leaders that are using AI 
to accelerate transformation is SAS. 

From the edge to the cloud, SAS Industrial AI capabilities help organizations 
integrate data from various sources, apply sophisticated algorithms, deploy 
models at scale and deliver actionable insights, driving faster, smarter, more 
efficient, and more predictive industrial operations. Powered by SAS Ana-
lytics for IoT, organizations can expect a world-class experience across the AI 
and Analytics Lifecycle, including the most breadth and depth in analytic 
modeling capabilities as well as unparalleled design time scalability and per-
formance across the run time landscape. 
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SAS capabilities accelerate results in areas such as: 

Predictive Maintenance: By analyzing historical and real-time data from 
equipment sensors, SAS Industrial AI predicts when machinery is likely to 
fail. This helps in scheduling timely maintenance, minimizing downtime, 
and reducing unexpected repairs. 

Product Quality: The AI models can detect anomalies and defects in prod-
ucts by analyzing images and sensor data. This enhances product quality and 
reduces waste by identifying issues early in the production process. 

Operational Efficiency: SAS Industrial AI provides insights into production 
processes, identifying bottlenecks and inefficiencies. It helps in optimizing 
workflows, adjusting schedules, and improving overall operational effi-
ciency. 

Energy Optimization: By analyzing energy consumption patterns, SAS In-
dustrial AI identifies opportunities for reducing energy usage and costs. It 
helps in optimizing energy consumption based on operational needs and 
predictive analytics. 

Worker Safety: The AI tools help in monitoring compliance with safety reg-
ulations by analyzing data from various sources. It can predict potential 
safety hazards and ensure that operations adhere to industry standards and 
regulations. 

Process Optimization: Through advanced analytics, SAS Industrial AI helps 
in fine-tuning industrial processes to achieve higher efficiency and better 
outcomes. It can simulate different scenarios to find the most effective oper-
ational strategies. 

Advanced Analytics and Reporting: The platform provides robust analytics 
capabilities, offering detailed reports and visualizations. This enables deci-
sion makers to understand trends, make data-driven decisions, and track 
performance against key metrics. 

With a rich legacy in data management, analytics, and AI, both at the indus-
trial edge and in the cloud, SAS is uniquely positioned to help industrial 
organizations unlock the full breadth of Industrial AI use cases. 
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Recommendations 

Here are some actionable recommendations for organizations to start reap-
ing immediate and future-proof returns from their investments in Industrial 
AI with SAS: 

• Leverage SAS's Expertise: SAS has a wealth of experience with the AI 
and Analytics Lifecycle. This expertise can be harnessed to realize busi-
ness value today pragmatically and programmatically.  

• Adopt a Use Case by Use Case Approach: Rather than attempting a 
broad implementation, consider adopting a use case by use case ap-
proach. This allows for a more targeted and effective deployment of 
resources, ensuring that each use case is optimally addressed. 

• Build an Industrial-grade Data Fabric: With SAS, organizations can ac-
celerate their ability to assemble their own Industrial-grade Data Fabric. 
This will serve as a robust foundation for future AI implementations, en-
suring that your investment remains relevant and valuable in the long 
run. 

• Explore Collaborative Opportunities: SAS is actively working with its 
industrial customers to fulfill the promise of Industrial AI. Explore op-
portunities for collaboration to benefit from shared knowledge and 
experience. 

By following these recommendations, organizations can not only start real-
izing immediate returns from their Industrial AI initiatives but also ensure 
that their investments remain future proof. SAS, with its rich heritage and 
customer-centric approach, is an ideal partner for this journey. 

For further information or to provide feedback on this article, please contact your 
account manager or the author at cmasson@arcweb.com. ARC Views are published 
and copyrighted by ARC Advisory Group. The information is proprietary to ARC 
and no part of it may be reproduced without prior permission from ARC. 
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