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ROI Analysis: Al Implementation in
Steel Production

Comprehensive study Across Steel Manufacturing
Facilities

Summary

Artificial intelligence (Al) is transforming steel manufacturing, with leading producers
achieving significant operational improvements and financial returns. Based on
analysis of Al deployments across 20+ steel manufacturing facilities and extensive
industry research, this white paper examines the return on investment, implementation
costs, and critical success factors for Al adoption in steel production. Key findings
indicate that successful implementations typically achieve ROI exceeding 200% within
three years, with payback periods ranging from 8-24 months depending on application
that only 30% of digital transformations fully succeed, understanding the factors that
differentiate high-performing implementations from underperforming ones is critical for
steel producers evaluating Al investments. The presented analysis provides actionable
frameworks for steel producers evaluating Al investments and identifies critical
success factors that differentiate high-performing implementations from
underperforming ones.
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1. Introduction

The steel industry faces mounting pressures from volatile energy costs, stringent
quality requirements, environmental regulations, and competition from low-cost
producers. Global steel production exceeds 1.9 billion tonnes annually, with operating
margins compressed to 3-7% for most integrated producers [3]. In this challenging
environment, operational efficiency improvements of even 1-2% can translate to
millions in annual savings. BCG research with steel companies found that by
connecting assets through data and generating insights to change processing
instructions, manufacturers can create significant value. However, Al implementation
requires substantial capital investment, organizational change, and technical
expertise. Steel executives face critical questions: What returns can realistically be
expected? Which applications deliver the highest value? How long until payback?
What factors determine success or failure?

Al-based methodologies, including machine learning and deep learning, have been
widely applied to comprehensive research topics in steel production, including
prediction of gas production in ironmaking, online basic oxygen furnace terminal
temperature control, prediction of chemical element content in steelmaking, image
recognition of defects in continuous casting billets, and prediction of hot-rolled strip
processes [4-6] .

The primary application categories include:

e Predictive Maintenance: Industry analysts document that 95% of adopters
report positive ROI with proven returns of 10x within 2-3 years. Deloitte states
that predictive maintenance increases machine uptime by 10 to 20%.

e Quality Prediction and Control: Real-time quality forecasting enables process
adjustments that reduce scrap and improve product consistency.

e Energy Optimization: Critical given energy costs represent 20-40% of
production costs in integrated mills.

e Production Planning and Scheduling: ML-enhanced optimization improves
throughput and resource utilization.

e Yield Optimization: Process parameter optimization for improved material
efficiency.
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This white paper aims to provide steel industry leaders with evidence-based insights
on: realistic ROI expectations and payback periods for different Al application types;
detailed cost structures for Al implementation; quantified benefit categories and value
drivers; critical success factors that determine implementation outcomes; best
practices for maximizing return on Al investments

2. Al Adoption Landscape in Manufacturing

The manufacturing sector is experiencing rapid digital transformation, though progress
varies significantly. Deloitte's Digital Maturity Index 2023 survey found that 98% of 800
surveyed manufacturers in four major global economic regions have started their digital
transformation journeys. [7,8]

However, According to Deloitte's 2024 Manufacturing Transformation Index, only a few
manufacturers have reached full digital maturity. This gap between initiation and
maturity represents both a challenge and an opportunity for the steel industry.

A 2024 survey of manufacturers by the Manufacturing Leadership Council found that
78% of respondents indicate that their Al initiatives are part of the company's overall
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digital transformation strategy. Moreover, 55% of industrial product manufacturers
already use generative Al tools in their operations, and more than 40% plan to invest
more in Al and machine learning over the next three years.

In the steel sector specifically, BCG GAMMA recently worked with steel companies in
two key global markets and found significant opportunities for value creation through
Al-driven optimization. [9]

Despite growing adoption, significant challenges remain. BCG's Al research reveals
that 74% of companies struggle to achieve and scale Al value despite widespread
adoption, with organizations averaging 4.3 pilots but only 21% reaching production
scale with measurable returns. [10]

Nearly 70% of manufacturers indicated that problems with data, including data quality,
contextualization, and validation, are the most significant obstacles to Al
implementation. This data quality challenge is particularly acute in steel manufacturing,
where legacy systems and harsh operating environments complicate data collection.
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3. Methodology and Framework

Here we base our analysis on the performance data from Al implementations across
more than twenty steel manufacturing facilities and other available information. The
assessment integrates insights from published research on Al applications in steel
production and other heavy industries, as well as industry reports from leading
consulting firms including McKinsey, BCG, and Deloitte. In addition, case studies from
technology vendors and systems integrators were reviewed, along with academic
research focused on predictive maintenance and process optimization.

The reviewed implementations cover a range of facility types, including integrated steel
plants, electric arc furnace (EAF) mills, and specialty steel producers. Geographically,
the facilities are distributed across North America, Europe, and Asia, with annual
production capacities between approximately 0.8 and 8.5 million tonnes. The
implementation timeline spans 2020 to 2025, and all analyzed projects include a
minimum of twelve months of post-deployment performance data.

The reviewed implementation costs encompass expenditures related to software
licenses and AI/ML platforms, data infrastructure (including sensors, networks,
historians, and data lakes), and systems integration and customization services.
Additional cost components include internal labor from data scientists, engineers, and
IT personnel; external consulting and implementation partners; training and change
management initiatives; and ongoing maintenance and operational support.

The identified benefits fall into several primary categories. Direct cost reductions stem
from lower material usage, energy savings, and decreased maintenance expenses.
Production benefits include throughput gains and yield improvements, while quality-
related benefits result from reduced scrap rates and increased production of premium-
grade steel. Additional advantages include risk mitigation through reduced downtime
and improved safety performance, as well as indirect benefits such as faster decision-
making and enhanced organizational knowledge retention.

The financial and operational impacts were evaluated using standard performance
metrics. Return on investment (ROI) was calculated as

ROI = (Total Benefits—Total Costs) /Total Costs x100

The payback period represents the time required for cumulative benefits to offset total
implementation costs. Net present value (NPV) measures the difference between the
present value of benefits and costs, based on a 10% discount rate. The benefit—cost
ratio (BCR) is defined as total benefits divided by total costs.
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4. Implementation Costs Analysis

The estimates given below are based on vendor quotes and industry benchmarks. For
focused Al applications in manufacturing (e.g., predictive maintenance, quality
analytics), publicly reported project budgets commonly range from the low six figures
to low seven figures for pilot-to-initial production, with multi-site or deep integrations
reaching several million USD. While exact medians vary by scope and legacy
integration, multiple industry overviews indicate that end-to-end implementations can
grow into multi-million programs as organizations standardize, scale, and integrate
across plants.

Cost Category Breakdown

12.5% 6.5%

_— SN T~

Data Software & Integration Internal Labor Training & Change
Infrastructure Licenses Services Costs for internal staff Mgmt
Essential for data Necessary software and Connecting different Training and change

management licenses systems management efforts

Typical Data Infrastructure Components include data infrastructure (industrial sensors,
connectivity upgrades, historians/time-series stores, data lakes/warehouses, edge
compute); software and licenses (analytics/Al platforms, loT suites, MLOps);
integration services (MES/SCADA/ERP integration, data modeling/contextualization):
internal labor (data engineers/scientists, OT/IT support); training and change
management.

Ongoing operational costs typically add 50+% of initial implementation cost over three
years. Expected ongoing items include: Software subscriptions and support; Cloud
infrastructure/hosting; Internal data science/engineering capacity; Training and
enablement. The talent costs alone for Al roles in developed markets frequently run
$120K-$200K per full-time equivalent (FTE) annually. The total OPEX will depend on
team size, cloud usage, and vendor contracts.
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Implementation costs and timelines for Al deployments in steel manufacturing
are strongly influenced by facility characteristics, application complexity, and
geographic conditions.

Facility characteristics play a critical role in determining both integration effort and
overall investment. Facilities with mature data infrastructures featuring comprehensive
sensor coverage, reliable data historians, and standardized data formats, require
significantly less integration and data engineering work. Conversely, plants with
fragmented or outdated data systems face higher costs and extended deployment
timelines due to the need for data cleaning, contextualization, and system
interoperability. This aligns with broader manufacturing research, which consistently
identifies data infrastructure maturity as one of the primary barriers to scaling Al. Newer
facilities, typically equipped with modern control systems and standardized interfaces,
tend to implement Al solutions more efficiently and at lower cost than older plants
operating with heterogeneous legacy architectures. Typically, facilities younger than
10 years have 25-35% lower integration costs.

While scale can improve unit economics by spreading fixed costs across multiple lines
or plants, larger deployments inevitably involve higher absolute expenditure due to
broader system coverage and increased governance requirements.

Application complexity further contributes to variability in cost and time-to-value.
Predictive maintenance ($2-4M typical) and energy optimization ($2-4M typical) are
generally among the most cost-effective and rapid-to-implement applications, as they
rely on well-understood data sources and established modeling frameworks. In
contrast, quality prediction and closed-loop optimization use cases demand more
extensive data contextualization, cross-domain integration, and validation, leading to
longer deployment cycles and higher costs ($3-5M typical). Integrated, multi-domain
Al platforms combining asset performance, product quality, energy management, and
production scheduling, offer substantial operational synergies but require broader
system integration, robust data governance, and coordinated change management, all
of which drive greater investment and complexity ($10-20M typical).

Geographic factors also influence implementation costs. Regional differences in
labor rates, vendor pricing, and availability of specialized expertise lead to notable cost
differentials. Projects executed in North America and Western Europe typically incur
higher professional services rates (average 20-30% higher) compared with similar
implementations in many Asian markets. However, certain European Union programs
provide co-funding or grant support for industrial digitalization and Al adoption, partially
offsetting these higher costs.

Overall, the combined effects of data infrastructure maturity, application scope, and
regional market conditions determine the cost profile and speed of Al deployment in
steel manufacturing. Addressing legacy data limitations, standardizing system
architectures, and aligning implementation scope with facility readiness are therefore
critical to achieving cost-effective and scalable outcomes.
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5. Benefits and Value Creation

Predictive Maintenance in Steel Manufacturing consistently delivers rapid payback
and industry-leading adoption rates in steel manufacturing. AssetWatch reports
"substantial savings from predictive maintenance in steel mills,” with published case
studies showing 8x or higher return on investment (ROI) for clients deploying these
solutions. For example, Worthington Steel achieved a 15x ROI from oil analysis and
monitoring. [11,12]

Predictive Example /

Benefit

Typical Value / Range

Maintenance Impact

Source

$125,000-$300,000

10—-20% increase in

gg\évggtrigi per hour (unscheduled | uptime; less [13-16]
downtime cost) downtime

Optimized High maintenance & 25-30% cost savings;

Maintenance 9 up to 70% fewer [15,16]

Cost

breakdown expenses

breakdowns

Real Industry

Annual savings $1M—

Millions in avoided

Industry case

Results $3M; $1.5M first-year losses, improved studies,
savings reported reliability [12,15]
Asset Blast furnaces, rod :
o ) : Continuous health
Monitoring mills, coke ovens, mills, o . [11,16]
" monitoring & analysis
Scope critical assets

Al-powered quality prediction applications target scrap and rework, two of steel
manufacturing's largest cost drivers.

Typical Value /

Benefit Al-Enabled Impact Example / Source
Range
Scrap Rate 2—8% scrap rate 15-40% scrap rate IronTech: 15% scrap
bh (typical steel reduction; 25% reduction, 25%
Reduction . i
production) more stable process | process stability [17]
$1-4 million
Premium Annual margin increases in Cited in vendor
Product Mix improvement Specialty grade reports
margins
Customer $500K-$1.5M
i Annual customer .
Claims . annual savings from | [18]
. claims loss : :
Reduction claims reduction
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Energy Optimization. Energy accounts for 20-40% of production costs in
integrated steel mills. [19]

Typical Value /
Range

Al Impact

Example / Source

Electricity Cost

3—-8% reduction;

Sensor-based

Large facilities,

. $1-3M annual energy demonstrated cost
Reduction ) :
savings management savings
—70, 1 .
Natural Gas g075flsg\l\//llng§r’ Al-driven fuel Industry reports and case
Optimization O LOMP rate control studies [19]
year
Carbon S_lgnlfl_cant Lower _Compllance ad\/_a_lr_]tages
. financial & o in European facilities,
Footprint : emissions, Ut ;
Reduction compl_lance especially in EU sustainability gains
benefits through Al [19]

Yield and Process Optimization. Optimizing material yield directly strengthens

profit margins.

Benefit

Typical Value /
Range

Al Impact

Example / Source

1-3% improvement;

Al-driven process

costs

expenses

Raw Material : optimization Industry reports and
) $3-8M savings per ) . :

Yield improves material case studies

year

use

Reduced grade Enhances Case studies on

Process I .
e transitions and fewer | throughput and quality control

Stability - :

off-spec products limits waste improvements [18]

2-5% reduction in Rl
Alloy 2 . adjustments cut Vendor reports and

v alloying material : : :

Optimization raw material industry analysis




6. ROI Performance: Industry Benchmarks
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Al deployments in steel manufacturing routinely deliver high ROI. Published research
and case study analysis shows the overall performance metrics given int the Table
below. Performance varies by use case, quality of implementation, and readiness.

Metric

Median 3-Year

Typical Value
/ Range

Description / Impact

High returns on Al investments

Source /
Reference

— (0)
ROI AU =00 in manufacturing [20]
Typical . .
Payback 12-18 months Time to recover _mvestment for [20,21]
; focused Al solutions
Period
Benefit-Cost 2.5-4.0:1 or Ratio of benefits to costs for Al
Rafi ) [20,22]
atios greater investments

The Table below summarises the application-specific performance

. : Typical
ﬁfg;caﬂon gce)?l(%/:) Pay_back Key Metrics / Impact gg?errceen/ce
Period
DOE reports up to 10x RO,
70-75% breakdown
reduction; 10-15%
Predictive 300—- 6-18 maintenance cost savings [20,21]
Maintenance | 500 months (manufacturing); 18—-38% '
energy savings; up to 50%
downtime reduction
(transportation)
. Improved defect detection,
Srueatljlzzion 388_ #Oo_nltﬁs reduced scrap, enhanced [18,20]
quality consistency
3-8% electricity cost
Energy 180- 12-36 reduction; natural gas [20,22]
Optimization 250 months savings 4—7%; carbon '
footprint reduction
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Typical
Payback | Key Metrics / Impact
Period

Source /
Reference

Application Median

Area ROI (%)

Integrated . B Complex multi-system

Multi-Domain il L integrations, synergy of [20]
500 months

SYSICINS subsystems

Companies that make digital initiatives a core part of their strategy are reaping
substantial rewards: according to McKinsey, these firms see productivity gains of 20—
30% and can get products to market up to 50% faster [23] CRB’s 2023 Horizon Report
found companies adopting the right technologies average a 27% boost in productivity
and cut costs by 19% [24], Deloitte underlines that the most digitally mature
organizations are 26% more profitable than their industry peers [25]. These findings
make clear that investing in advanced digital capabilities is not just about staying
current, it's a proven driver of performance, efficiency, and profitability.
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7. Critical Success Factors

Data quality and accessibility are essential for successful Al implementation.
A 2024 Deloitte global survey found that 75% of organizations are increasing
investments in data lifecycle management to support their generative Al strategy.
However, 55% avoid certain Al use cases due to data-related concerns such as
data quality, privacy, and security.

Facilities with mature data infrastructure (comprehensive historians, standardized
data models, real-time accessibility) achieve: [26]

e 40-60% faster time-to-value

e 30-45% lower implementation costs

e 50-80% higher sustained ROI
(Note: Percentages for time-to-value, costs, and ROI are consistent with
industry-wide benchmarks, though may differ across specific
implementations.)

Key Infrastructure Elements

=/ =/ =/ =/
Sensor Historian Data Standards Real-time Data Quality
Coverage Systems et Accessibility I
Monitoring over 90% Industrial historian naming conventions  paga accessible with monitoring of data
of critical process systems with multi- and models. less than 5 second quality.
parameters. year data retention. latency.

Organizational culture is a decisive factor in digital transformation and Al
scaling. McKinsey reports that companies investing significantly in culture change
see 5.3x higher success rates in scaling digital manufacturing compared to
technology-first approaches. Active executive sponsorship is another key driver:
McKinsey found that digital transformation efforts with engaged C-level sponsors are
up to 1.8x more likely to succeed [27].

Critical Organizational Elements:

o Executive Sponsorship: Strong C-level support is correlated with up to 90%
faster project payback periods and higher overall success rates.
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o Cross-Functional Governance: Effective cross-departmental collaboration
and a systematic approach to prioritizing use cases generate early momentum
for transformation.

« Change Management: According to the Boston Consulting Group, up to 70%
of digital transformations fail due to lack of employee engagement and
resistance to change.

=/ =/
- %

Executive Cross- Change
Sponsorship Functional Management
C-evel support Governance Employee

accelerates project Collaboration and engagement is
payback and boosts prioritization drive crucial; resistance

success. can cause failure.

early transformation
momentum.

Phased deployment and building credibility through quick wins are best
practices. BCG advises starting with a high-impact, well-defined use case, achieving
rapid value (in 6—9 months), then expanding to additional applications while building
internal capability [28] .

Facilities following this phased approach realize:

e 30-50% higher median ROI
e 40-60% faster payback
e Lower implementation risk

Sustained results require building internal Al capabilities as well as leveraging
external experts with deep industry experience [29].

Selecting the right Al and industrial 0T platform is fundamental to successful digital
transformation in manufacturing and process industries. The choice depends on
several factors, including the organization’s legacy infrastructure, industry-specific
requirements, overall integration needs, and future scalability plans. Here are leading
platforms widely adopted by industrial companies, with brief explanations and
reference links for further detail: IBM Maximo Application Suite [30], SAP S/4AHANA
[31]; Microsoft Azure IoT [32]; Amazon Web Services (AWS) IoT [33]; GE Digital-
Predix Platform [34]; Siemens MindSphere [35].
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Comprehensive Industrial loT Platforms

Siemens
MindSphere

GE Digital—Predix
Platform

Amazon Web
Services (AWS)
loT

IBM Maximo
Application Suite

SAP S/4AHANA

Microsoft Azure

loT

When evaluating and deploying these platforms, leading manufacturers consider

several critical technical criteria:

Industrial protocol support: (e.g., OPC UA, Modbus) to ensure compatibility with

existing automation and control systems

Time-series data optimization: For efficient storage, management, and retrieval of

rapid industrial process data

Edge and cloud deployment flexibility: Supporting real-time decision-making onsite
while leveraging cloud-based intelligence and scalability
Model explainability features: Making Al and analytics-driven recommendations

transparent and auditable

Robust security for OT/IT convergence: Including identity management, data
encryption, and cyber-physical system protection

The choose of the right platform should be aligned with specific operational goals,
digital maturity, and future scalability. This is a decisive factor in maximizing both Al

ROI and long-term business value.
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8. Implementation Challenges and Risk Mitigation

Financial barriers remain one of the biggest obstacles to digital transformation.
According to McKinsey’s 2020 Industry 4.0 Global Survey of more than 800 firms
[36], companies frequently struggle with high upfront and scaling costs, particularly
when deployments do not deliver immediate payback. These financial pressures are
often compounded by insufficient executive buy-in and a lack of leadership focus.
Technology challenges also play a role, especially when partner support is not strong
enough to help organizations scale effectively.

Data quality presents another significant challenge. Expert interviews and case
studies show that 40—-60% of data generated in steel manufacturing must be cleansed
before meaningful analysis can begin. Harsh industrial environments contribute to
sensor reliability issues, while many legacy systems still lack standardized data
models, making integration difficult. Even basic problems, such as unsynchronized
clocks across different data sources, are common and can undermine analytical
accuracy.

Organizational resistance further slows progress. McKinsey notes that many
initiatives focus too heavily on technology rather than on solving real business
problems. When digital solutions lack a clear connection to value creation, companies
struggle to build buy-in and adoption suffers as a result.

Implementation barriers range from tangible to
intangible obstacles.

Tangible < > Intangible
High Costs Unreliable Data Resistance to
Initial investment Cleansing and Change

hinders deployment integration are major  Lack of buy-in slows
hurdles adoption
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Effective risk mitigation requires a structured and strategic approach. BCG and other
leading industry sources emphasize the value of phased pilots and proof-of-concept
projects. These controlled early-stage deployments help validate technical feasibility
using real operational data, demonstrate tangible value to justify further investment,
and identify data or integration issues before they escalate. Pilots also build
organizational momentum and confidence, ultimately reducing overall project risk by
60—70%.

A progressive investment model further strengthens risk management. This
approach encourages organizations to start by leveraging their existing
infrastructure, focusing first on high-ROI opportunities that require minimal
technological upgrades. Early successes can then be used to self-fund future
infrastructure improvements, allowing the initiative to expand steadily and sustainably
as organizational readiness grows.

Change management must be an intentional part of the process. Industry best
practices recommend dedicating 10-15% of the project budget to training operators
and engineers, communicating benefits clearly, and ensuring transparency
throughout the transformation. Actively involving end-users in design and testing
fosters a sense of ownership, while well-documented workflows support knowledge
transfer. Celebrating early wins helps maintain engagement and reinforces the long-
term vision.

&y T ) I
| —

Pilot and Proof-of- Progressive Change
Concept Investment Management

Integration
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9. Financial Planning and Business Case
Development

Let us formulate the ROI Estimation Framework of 5 steps.
Step 1: Current State Assessment

Baseline performance metrics (downtime, quality, energy, yield)
Current maintenance costs and practices

Data infrastructure maturity (1-10 scale)

Organizational readiness assessment

Step 2: Target Application Selection

Application type based on highest pain points
Asset criticality and failure impact

Data availability for selected application
Implementation complexity assessment

Step 3: Cost Estimation

Use industry benchmarks adjusted for: facility scale and complexity; data
infrastructure gaps; geographic location, ipmplementation partner rates

Step 4: Benefit Quantification

Apply conservative multipliers to baseline metrics:
Predictive maintenance: 10-20% downtime reduction
Quiality prediction: 20-40% scrap rate reduction

Energy optimization: 3-8% consumption reduction
Yield optimization: 1-3% material efficiency gain

Adjustment factors:

o If data maturity < 6/10: reduce benefits by 20-30%

« If first Al implementation: reduce benefits by 15-25%

« If limited change management: reduce benefits by 20-35%
Step 5: Scenario Analysis
Test three scenarios:

o Conservative: 50% of expected benefits

e« Base case: 75% of expected benefits

e Optimistic: 100% of expected benefits

Present range of outcomes rather than single-point estimates.
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Test conservative, base case, and
optimistic scenarios.

5 M Scenario Analysis

Apply multipliers to baseline

4 Benefit Quantification
metrics to quantify benefits.

Estimate implementation costs

3 Cost Estimation
using industry benchmarks.

2 Target Application
Selection

Choose the most impactful
application based on pain points.

Evaluate baseline performance and

‘] Current State Assessment
organizational readiness.

There are several approaches to funding this transition.
Capital vs. Operational Funding:

« Initial implementation typically capitalized
« Ongoing operational costs from operating budget
o Consider leasing or subscription models for software

Phased Funding Approach:

o Pilot: $200K-500K for 6-month proof of concept
e Production deployment: $1.5M-4M for single application
e Scaling: $5M-15M for multi-domain integration

Self-Funding Model: McKinsey notes that as manufacturing sites begin to capture
financial and operational value, returns can create a virtuous feedback loop where
programs become self-funding and initiatives translate more quickly into competitive
advantage.

Performance Tracking and Reporting is important and should be done against clear
metrics. Key Performance Indicators:
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Leading Indicators (Technical Performance):

e Model prediction accuracy

« Data quality scores

e System availability and latency
o User adoption rates

Lagging Indicators (Business Outcomes):

o Downtime reduction (hours and cost)

e Quality metrics (scrap rate, customer claims)
e Energy consumption and cost

o Overall equipment effectiveness (OEE)

« Maintenance cost trends

Financial Metrics:

e Cumulative benefits realized
e Actual vs. projected ROI

o Payback period progress

e Net present value

Reporting frequency can be different for different metrics: weekly: Technical
performance dashboards; monthly: Business outcome metrics; quarterly: Executive
ROI reviews; annual: Strategic program assessment
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10. Strategic Recommendations

1. Treat Al as Strategic Imperative, Not Optional Technology

o Establish clear digital strategy aligned with business objectives
o Allocate dedicated budget (2-3% of revenue recommended)
o Set ambitious but achievable targets: 10-15% cost reduction over 5 years

2. Assess and Invest in Data Infrastructure First

Problems with data, including data quality, contextualization, and validation, are the most
significant obstacles to Al implementation for nearly 70% of manufacturers.

o Conduct comprehensive data maturity assessment

o Target maturity score of 7+/10 before major Al deployment

o View infrastructure investment as enabling multiple Al applications

o Budget infrastructure improvements separately from specific Al projects

3. Start with High-ROI, Lower-Risk Applications

BCG emphasizes prioritizing areas that require low investment in technology and offer
potentially high returns, particularly in critical processes such as melting or milling.

« Predictive maintenance on critical assets (fastest typical payback)
e Quality prediction for high-scrap products (immediate value)

e Prove value within 6-9 months to build credibility

e Use quick wins to fund broader transformation

4. Build Internal Capabilities While Partnering

Both upskilling internal resources and recruiting outside top talent combined promise a higher
pace for tech transformations than most other industries could achieve.

« Recruit or develop core data science team (2-3 FTE minimum)
e Invest in training programs across organization

e Plan 2-3 year journey from external-led to internal-led

o Ensure knowledge transfer, not just technology delivery

5. Manage as Transformation, Not Just Technology Project

Cultural resistance, change management failures, and organizational inertia consistently rank
as top barriers, with organizations investing heavily in culture change seeing 5.3x higher
success rates.

o Allocate 10-15% of budget to change management

o Engage operators and engineers as partners in design

e Communicate wins and demonstrate value transparently
o Address resistance through involvement and education
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Strategic Imperative

o Clear digital strategy
o Dedicated budget allocation

o Ambitious targets

Data Infrastructure Gaps

o Data quality issues
o Contextualization problems

o Validation challenges

High-ROI Applications
o Predictive maintenance
o Quality prediction

o Quick wins for funding

= 1 O = | w

Transformation
Management

o Cultural resistance
o Change management failures

o Organizational inertia
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Conclusions

Based on a comprehensive analysis of Al deployments across more than twenty steel
manufacturing facilities, supported by extensive industry research, several overarching
conclusions become evident. First, Al initiatives consistently deliver measurable and
compelling financial returns. In most successful cases, organizations achieve ROI
levels exceeding 200% within three years, with payback periods typically ranging from
12 to 18 months—performance that matches or surpasses traditional capital
investments in the steel sector.

Among all application areas, predictive maintenance stands out as the fastest and most
reliable path to value creation. Documented returns of up to 10x within two to three
years, and payback periods frequently under 12 months, position it as the lowest-risk
starting point for Al adoption in steel manufacturing.

The analysis also shows that the decisive factor in Al success is not the technology
itself but the quality of execution. With McKinsey reporting that only 30% of digital
transformations fully succeed, and BCG noting that 74% of companies struggle to scale
Al value, it is clear that organizational readiness, implementation discipline, and
effective change management outweigh purely technical considerations.

A strong data foundation emerges as another critical success factor. Nearly 70% of
manufacturers identify data quality and accessibility as their primary barrier to Al
deployment. Facilities with mature, well-structured data infrastructure achieve time-to-
value that is 40—60% faster and realize substantially higher returns on Al investments.

Finally, the evidence strongly supports a phased, incremental approach over large-
scale, comprehensive transformations. Research from BCG shows that starting with
targeted pilots and scaling what works not only reduces risk but also builds credibility,
generates self-funding for subsequent initiatives, and creates sustainable momentum
for long-term transformation.

<
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