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Dr. Sultan bin Ahmed Al Jaber
UAE Minister of Industry  
and Advanced Technology

Foreword

The Ministry aims to position the UAE 
as a global hub for manufacturing and 
innovation at the forefront of Industry 
4.0 (I4.0) solutions such as Artificial 
Intelligence (AI).

The ITTI Industry 4.0 Pulse Report has been launched in 
line with this support. The report is a tool providing critical 
insights for manufacturers at various levels of digital maturity, 
particularly in priority sectors. These insights should be used to 
inform decisions and craft strategic roadmaps for technology 
adoption and sustainability.

Through greater technological adoption, the UAE can 
become even more competitive in global export markets 
while also setting a new benchmark for quality, sustainable 
manufacturing.

The industrial sector is a key engine of national economic 
growth. Under its mandate to drive industrial development 
through Operation 300bn, the Ministry of Industry and 
Advanced Technology is supporting national industries in their 
technological transformations.

The Ministry aims to position the UAE as a global hub for 
manufacturing and innovation at the forefront of Industry 4.0 
(I4.0) solutions such as Artificial Intelligence (AI). This includes 
supporting companies of all sizes to overcome the barriers to 
technology adoption, including access to capital so that they 
can take advantage of the advances of Industry 4.0.
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The ITTI Industry 4.0 Pulse Report marks another step forward 
in this endeavor. Developed by MoIAT to further support 
companies’ Fourth Industrial Revolution journey, this report 
complements existing initiatives, equipping leaders with key 
data to enhance decision-making and productivity. 

As technologies evolve, we will continue to leverage the 
ITTI to lay the groundwork for strategic roadmaps for a 
more competitive, productive and resilient sector. With 
advanced technologies as a springboard to drive investment, 
sustainability, and innovation, we will further support the 
industry’s contribution to the net zero strategic initiative and 
boost the national economy, driving the UAE forward as a 
global hub for research, talent and investment. 

A thriving industrial sector is critical to the future of the UAE 
economy. Over the past four years, our nation has prioritized 
industry as a key driver of sustainable economic growth. 
The Ministry of Industry and Advanced Technology (MoIAT) 
was established to drive the development of the sector by 
accelerating the adoption of advanced technologies and 
sustainability best practices in line with national targets. 

The Industrial Technology Transformation Index, launched 
in 2023 under the Technology Transformation Program, was 
a major step forward. By providing manufacturers with a 
comprehensive tool to help create an environment conducive 
to innovation, the ITTI has become pivotal to the UAE’s 
industrial evolution. 

Sarah Al Amiri
UAE Minister of State for Public 
Education and Advanced Technology

Foreword

As technologies evolve, we 
will continue to leverage the 
ITTI to lay the groundwork for 
strategic roadmaps for a more 
competitive, productive and 
resilient sector.

2 ITTI Industry 4.0 Pulse Report
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report is expected to contribute to a more dynamic and 

competitive economic environment in the UAE.

In assessing Industry 4.0 maturity within the UAE’s 

manufacturing sector, the report targets a wide range of 

stakeholders, including Manufacturers, Policymakers, 

Technology Providers, and Academia. It functions as a 

guide for directing strategic investments and initiatives.

The Industrial Technology Transformation Index - Industry 

4.0 Pulse Report provides an in-depth analysis of the current 

state digital maturity within the UAE’s manufacturing 

industry. The report leverages the Industrial Technology 

Transformation Index (ITTI) framework, an advanced 

digital maturity assessment instrument developed by the 

Ministry of Industry and Advanced Technology (MoIAT). 

This specialized tool is adeptly designed to conduct an 

exhaustive assessment of digital maturity across the entire 

spectrum of the manufacturing value chain, seamlessly 

integrating key factors in sustainability.

This framework offers a standardized methodology for 

assessing both individual entities and the broader industry 

landscape. Utilizing the ITTI framework as a foundational 

standard enables a robust and methodical approach for the 

critical analysis and continuous monitoring of the industry’s 

evolutionary trajectory.

The ITTI framework is structured to complement the 

manufacturing value chain, encompassing a total of 20 

distinct dimensions, with a specific emphasis on four 

dimensions dedicated to sustainability. This strategy 

signifies a focused effort to synchronize the principles 

of the Fourth Industrial Revolution (4IR) with sustainable 

practices, merging them into a unified strategic framework.

The ITTI plays an essential role in guiding manufacturers 

through their transformation journey. Recommendations 

provided consider the current maturity level of the 

factory and the specific improvement areas identified by 

the company. Additionally, they strategically target the 

optimization of both business and operational objectives.

This report aims to democratize relevant maturity and digital 

transformation data within the UAE, with the objective of 

improving transparency, facilitating informed decision-

making, and fostering collaboration and innovation across 

various sectors. By making maturity and transformation 

data widely accessible, it empowers small and medium 

enterprises, aids in economic and industrial development, 

and provides benchmarks for tracking progress. The 

Executive Summary -  
ITTI Industry 4.0 Pulse Report 

8Priority Sectors
of which the top sectors by overall 
maturity include:*
	 Paper
	 Plastics
	 Building Materials
	 Pharmaceuticals
	 Food and Beverage

20 ITTI Dimensions
with a focus to enhance Customer 
Centricity, Technology Management 
and Utilities Management, along 
with Sustainability*

UAE Industry 4.0 Maturity Analysis

The UAE Industry 4.0 Maturity Analysis is structured to 

methodically assess the digital maturity of the nation’s 

manufacturing sector. It starts by offering a comprehensive 

overview of maturity levels across different sectors, 

providing a comparative snapshot. This initial analysis sets 

the stage for a deeper dive into the finer details of maturity, 

scrutinized through the lens of the ITTI dimensions within 

the manufacturing value chain.

Before conducting an in-depth analysis of digital maturity 

the report contrasts the impact of local versus multinational 

organizations. It also sheds light on variances among 

sectors, highlighting differences in average maturity levels. 

This approach facilitates nuanced comparisons between 

sectors, illustrating the limitations of a generalized 

*Based on ITTI Assessment reports - refer to the UAE Industry 4.0 Maturity Analysis section for further details
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transformation strategy and underscoring the need for 

customized guidance.

The report then delves into dimension-wise maturity, 

providing insights that are applicable across sectors. 

It identifies areas of strength and those needing 

improvement, urging manufacturers to first consider the 

industry-wide perspective before focusing on sector-

specific details.

To offer more relevant guidance, the report introduces 

‘maturity archetypes’. These archetypes help 

manufacturers quickly gauge their current digital maturity 

state. Each archetype is outlined with typical characteristics 

and key metrics, encouraging manufacturers to benchmark 

themselves against higher levels.

Manufacturers can better plan their digital transformation 

by placing themselves within a specific maturity 

archetype. The report aids their transformation process 

by offering solutions to common industry challenges and 

recommending mitigation strategies. This self-awareness 

is crucial for manufacturers to tailor their progression plans, 

ensuring each step aligns with a strategic move towards 

an advanced, integrated Industry 4.0 future.

Sector Deep Dive

The analysis culminates with a detailed examination 

of each sector, providing manufacturers with tailored 

insights relevant to their field. From a holistic overview 

to sector-specific guidance, manufacturers are equipped 

with comprehensive information. This empowers them 

to understand their relative position and to begin planning 

their digital advancement based on their identified maturity 

archetype.

ITTI for Accelerated Digital Transformation

This section of the report highlights the pivotal role played 

by the ITTI in accelerating the digital transformation of 

manufacturers in the UAE. Drawing on detailed survey 

analysis, it starts by explaining how the assessment 

benefits manufacturers in key areas, elucidating its 

necessity, and comparing the experiences of assessed 

versus non-assessed manufacturers to demonstrate 

the assessment’s comprehensive benefits. Additionally, 

it examines the assessment’s potential impact on the 

manufacturing sector as a whole.

A key highlight is the comparison between assessed and 
non-assessed manufacturers, which provides compelling 
evidence of the ITTI Assessment’s effectiveness. It 
emphasizes that the assessment has a profound impact by 
laying the groundwork for an initial roadmap and strategic 
plan. Post-assessment, manufacturers have shown a 
notable trend towards adopting advanced technologies, 
with an average improvement of approximately 15% in key 
performance indicators (KPIs) after implementing Industry 
4.0 technologies. This underscores the ITTI framework’s 
significant role in enhancing operational performance.

Moreover, the assessment’s influence extends to talent 
acquisition and sustainability. Manufacturers are more 
inclined to hire for digital roles, such as data scientists or 
IoT specialists, and are 1.7 times more likely to focus on 
sustainability post-assessment. These insights highlight 
the multifaceted benefits of digital maturity assessments 
in transforming the UAE’s manufacturing landscape and 
guiding strategic decisions.

The ITTI Assessment’s results are overwhelmingly 
positive. About 91% of manufacturers report a clear 
understanding of their digital maturity post-assessment, 
facilitating informed decision-making and enhanced 
strategic planning. Furthermore, it is reported that the 
assessment’s recommendations are acted upon by 95% 
of manufacturers, indicative of a high engagement level 
and a commitment to continual progress.

At a national level, the ITTI Assessment’s benefits are 
equally significant. It has served as a catalyst for over 650 

By introducing maturity 
archetypes and sector-
specific insights, the report 
empowers manufacturers 
to strategically plan their 
digital future, fostering a 
self-awareness crucial for 
tailored progression within 
the advanced realm of 
Industry 4.0.
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Snapshot | ITTI Industry 
4.0 Pulse Report

600+Mn AED
Potential value invested across 
assessed manufacturersTechnology 

Investment

650
Industry 4.0 technology projects 
initiated by assessed manufacturersProject 

Initiation

75%
Assessed manufacturers already have 
a digital transformation roadmap

Transformation 
Roadmap

15% 
Typical improvement realized on key 
KPIs for assessed manufacturers

Benefit 
Realization

360
High-tech jobs created in the 
manufacturing sector as a result of 
ITTI Assessments

Talent 
Readiness

1.7
Times more likely to consciously 
target one or more sustainability 
dimensions post-ITTI AssessmentSustainability

Industry 4.0 technology projects, with an average 
investment of AED 2.1 million per manufacturer. 
This translates to a substantial cumulative 
investment exceeding AED 600 million across 
assessed companies, demonstrating a deep, 

sector-wide impact.

Additionally, the assessment has spurred the 

creation of numerous high-tech jobs, including 

roles such as data scientists and ERP consultants. 

This surge in digital talent reflects the industry’s 

evolving needs and emphasizes the importance 

of skill development to support the technological 

shift.

In conclusion, the widespread adoption of the 

ITTI framework within the UAE’s manufacturing 

sector marks a significant shift towards a 

digitally advanced, sustainable, and competitive 

industrial environment. This initiative, by offering 

customized insights and strategic direction, not 

only enhances the digital proficiency of individual 

manufacturers but also propels the entire 

industry towards a state of future readiness.

As the UAE continues to navigate and shape 

their manufacturing landscape, the digital 

transformation journey of UAE manufacturers 

imparts valuable insights and serves as a source 

of inspiration for the global manufacturing 

community. It sets a precedent for the 

strategic and effective implementation of digital 

transformation, showcasing a model that can be 

emulated worldwide.

The ITTI framework’s 
application in the UAE is more 
than a national achievement; 
it’s a beacon for global 
industrial transformation, 
demonstrating the far-reaching 
benefits of embracing digital 
maturity. 
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Objectives of the ITTI Industry 4.0 Pulse Report
The digital transformation journey of the UAE industrial sector is captured through in-depth analysis. This analysis highlights 
the impact of maturity assessments on digitalization and technological adoption. Additionally, it uncovers opportunities for 
digital transformation, ignites innovation, and amplifies the message for a future-focused manufacturing landscape.

The report serves as a valuable resource designed to benefit multiple interconnected personas. For Manufacturers, it 

provides a roadmap for digital maturity, guiding strategic investments and operational improvements. Policymakers gain a 

thorough view of the sector’s digital progression, informing policy development that fosters technology adoption and industry 

growth. Additionally, Technology Providers can identify market needs and opportunities for innovation, aligning their offerings 

with the industry’s direction. Academia benefits from the report’s insights by enhancing research and shaping educational 

programs, preparing students for the evolving demands of the manufacturing industry. Collectively, these insights contribute 

to a cohesive ecosystem with the goal of propelling the industry towards a more digital, sustainable future.

Manufacturers Policymakers Technology Providers Academia

Intended Audience

Key Objectives Addressed in this Report

Introduce the ITTI Assessment framework for evaluating digital maturity01

Analyze the current state of Industry 4.0 and the digital maturity of the UAE’s industrial sector02

Provide manufacturers with valuable guidance on advancing digital maturity03

Gauge the impact of the ITTI in supporting the UAE’s industrial sector04

Highlight a way forward for the industry, leveraging ecosystem support05

By addressing key objectives, the report aims to deliver insights crucial for stakeholders within the manufacturing 
ecosystem
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Why Industry 4.0 for the Manufacturing Industry?

Industry 4.0 technologies enable manufacturers to significantly improve their operations,  
resulting in increased efficiency and agility. By leveraging automation, real-time data analytics, 
and advanced manufacturing processes, manufacturers can minimize waste, expedite 
production times, and respond promptly to shifts in the market and consumer demands.

As global competition intensifies, the adoption of Industry 4.0 becomes a critical factor for 
gaining and maintaining market share. Manufacturers who embrace digital transformation 
can potentially secure a competitive edge. This advantage allows them to outpace 
competitors who are slower to adopt these innovations.

The growing demand for personalized products and services is met by Industry 4.0’s focus 
on customization and flexibility. Through the integration of technologies, such as AI and 
IoT, manufacturers can offer more personalized experiences and products, serving as key 
differentiators in the market.

For the future viability of manufacturing strategies, it is crucial to integrate Industry 4.0 
technologies. This transformation extends beyond incremental improvements, ensuring 
that businesses are prepared for future challenges and market dynamics, while also 
promoting sustainable growth.

Enhanced Efficiency 
and Agility

Competitive 
Advantage

Customer-
Centricity

Future Viability

Advantages of Embracing Industry 4.0 Technologies

Securing tomorrow’s manufacturing: Industry 4.0 as the keystone for lasting efficiency and market leadership
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About the Industrial Technology Transformation 
Index (ITTI)

The Ministry of Industry and Advanced Technology (MoIAT) of the United Arab Emirates stands at the forefront of the nation’s 
ambitious industrial agenda. As the steward of the UAE’s industrial advancement, MoIAT’s strategic vision and values are 
deeply ingrained in its efforts to propel the country as a global powerhouse in innovative and sustainable industry practices.

As the architects of the Industrial Technology Transformation Index, this initiative aims to establish a sustainable and 
knowledge-driven industrial framework. Embracing the advancements propelled by the Fourth Industrial Revolution, MoIAT’s 
strategy is designed to leverage these innovations to strengthen the UAE’s industrial sector and bolster the nation’s economic 
durability.

ITTI Objectives

Improve industry 
competitiveness 

through technology 
adoption

Promote 
sustainability and 

efficient resource 
management

Create awareness 
about Industry 4.0 

technologies and practices 
in the manufacturing 

community

Accelerate 
innovation in the 

manufacturing community

The ITTI represents a pivotal initiative to measure digital maturity and sustainability readiness in the manufacturing sector
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The ITTI Digital Maturity Assessment Journey

The ITTI Assessment 
evaluates a manufacturer’s 
digital maturity across 
20 dimensions, from 
Marketing and Sales 
to Customer Care and 
Service. Each dimension  
is scored from 0 to 5  
and includes an  
ambition score  
reflecting the 
current state

Based on the prioritized dimensions, a certified 
assessor provides the manufacturer with targeted 
recommendations to improve their manufacturing 
operations and digital maturity in those areas

Manufacturers select 
five focus areas 
for performance 
improvement after 
setting current state 
and ambition scores. A 
formula then prioritizes 
dimensions based on 
these scores and the 
chosen focus areas

Assessment Prioritization

Recommendation

Assessment

The ITTI Assessment begins by conducting a thorough investigation of the current digital maturity of a manufacturer. By 
evaluating operations across the manufacturing value chain and against a standard set of criteria, dimensions are scored from 
0 to 5, with 0 being the lowest and 5 the highest. In addition, the ambition score is also based on the current state score. All 
scoring is based on the assessor’s interpretation of the current state, using the framework as a guideline.

The framework comprises 20 dimensions spread across the manufacturing value chain, from Marketing and Sales and Supply 
Chain Planning, to Production Planning and Scheduling, Production Execution and ultimately Customer Care and Service. The 
inclusive framework reinforces the commitment to sustainability, ensuring a comprehensive perspective across all 
manufacturing operations.

ITTI Framework in Detail | Assessment

The ITTI evaluates manufacturers’ digital maturity through a three-step process, pinpointing areas for technological 
enhancement and providing focused recommendations for their development

21

3
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The ITTI framework holistically evaluates business functions across the manufacturing value chain and is used as a baseline 
throughout the report.

R&D and 
Engineering

Marketing 
and Sales

Supply Chain 
Management 

(Inbound)

Production Planning and 
Scheduling

Production Execution

Utilities Management

Quality Management

Maintenance

Manufacturing 
Production

Enterprise 
Administration

Strategy and 
Organizations

Sustainability

Product Lifecycle 
Management

Marketing and 
Sales

Supply Chain Planning

Sourcing and Procurement

Warehouse Management

Logistics Management

Strategy and Governance

Digitally Fit Organization

Sustainability Strategy 
and Governance

Water and Wastewater 
Management

Material Circularity

Emissions Management

Supply Chain 
Management 
(Outbound)

Supply Chain Planning

Warehouse Management

Logistics Management

Customer 
Service

Customer Care and 
Service

Business Processes 
and Intelligence

Technology 
Management

Value Chain Dimensions of the ITTI Framework
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Each dimension is evaluated on a rating scale ranging from 0 to 5. The higher levels indicate the adoption of advanced or 
cutting-edge technologies.

Digital Maturity Evaluation across Each Dimension

0 1 2 3 4 5
Ad-hoc Defined Digital Integrated Predictive Self-

Optimizing

How can we 
systematically 

execute 
processes?

How can 
we initiate 

digitalization?

How can 
we build 

end-to-end 
transparency?

How can 
we better 
respond?

How can 
autonomous 
responses be 

achieved?

Digital Maturity Levels

V
al

u
e

Overview of Rating Scale

Guides the definition 
of digital maturity in a 

dimension

Informs manufacturers 
on how to move from the 
current level to the next

Addresses Industry 4.0 
concepts throughout 

the Index
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Note: Any combination of the above focus areas are selected (maximum of 5 focus areas) by manufacturers as part of the 
assessment process. This influences the prioritized dimensions, for which recommendations are provided.

ITTI Framework in Detail | Prioritization and Recommendation

Prioritization

Once the current digital maturity and ambition scores have been finalized, manufacturers are required to select their top 5 
focus areas out of a total of 17 potential areas. These focus areas represent their ambition to improve certain performance 
measures. A prioritization formula is then utilized to calculate a list of 5 prioritized dimensions, which consider the following 
three elements: the current state, ambition and focus areas.

Recommendation

The prioritized dimensions are generated, for which an assessor would provide targeted recommendations to the manufacturer, 
outlining the next logical step to enhance or optimize their manufacturing operations in the process and improve their digital 
maturity in a specific dimension.

Manufacturers typically focus on continuously improving operations by enhancing one or more of the following performance 
indicators. 

Production Planning and 
Scheduling Effectiveness

Production Flexibility

Manufacturing Process 
Efficiency

Utility Optimization

Quality Improvement
Maintenance 
ManagementManufacturing 

Optimization

Time-to-
Market

Sales Process 
Efficiency

Time-to-Delivery
Customer 
Satisfaction

Winning the 
Customer

Demand/Supply 
Planning Accuracy

Procurement 
Efficiency

Inventory 
Management

Supply Chain 
Efficiency

Enterprise Process 
Digitalization

Cybersecurity
Digital 
Capabilities

Digital 
Readiness

Sustainability Management

Sustainability
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Potential Incentives for Undertaking 
the ITTI Assessment
Through participating in the Industrial Technology Transformation Index assessment, manufacturers in the United Arab 
Emirates are presented with the opportunity to qualify for a suite of incentives. These incentives are designed to bolster 
economic performance, stimulate local industrial activity, and accelerate the adoption of advanced technology across the 
sector.

*Based on the digital maturity outcome of the ITTI Assessment 

**Only for Abu Dhabi-based companies and restricted to certain sectors

The National In-Country Value 
(ICV) Program aims to boost 
economic performance, support 
local industries and unlock 
opportunities for participants

ICV Top-Up* Golden Visa*
Funding 

Program**

5% Up to 5% 
ICV Bonus

50,000 AED for consultation 
fees through the ADDED 
Smart Manufacturing Incentive 
Program

1.5
Mn AED

Funding for 
Hardware 
and Software

A long-term residence visa 
(10 years) that enables foreign 
talent to live, work or study in 
the UAE with exclusive benefits

5
Up to 5 
Golden VISA 
Nominations

Participants in the National In-Country Value (ICV) Program, a UAE government program that aims to enhance local 
industries, can obtain an additional bonus of up to 5%* to their existing score. This is part of a wider effort to create 
a sustainable economic environment and provide opportunities within the UAE’s industrial framework.

1

2
There is the potential to secure up to five nominations for the Golden Visa*. This initiative offers a long-term, ten-year 
residency visa, which is tailored to attract and retain foreign talents, allowing them to contribute to the UAE’s 
economy while availing themselves of exclusive residency benefits.

3
A co-funding program, the Smart Manufacturing Incentives Program (SMIP**), has been launched by the Abu Dhabi 
Department of Economic Development (ADDED) to boost the digitalization and the Industry 4.0 transformation of 
the manufacturing sector. It provides financial support to manufacturers for the adoption of Industry 4.0 related 
hardware, software and consulting services. This program underscores the Department’s commitment to advancing 
smart manufacturing practices while also promoting sustainability.
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Digital Maturity across Sectors

Company-Level ITTI Maturity 
Assessment

Digital Transformation Guide

UAE INDUSTRY 
4.0 MATURITY 
ANALYSIS
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Section Overview

maturity. It also accentuates the diverse digital 

transformation paths that manufacturers within each 

sector are currently pursuing through insights visible in the 

maturity matrix.

Sub-section 2: Company-Level ITTI Maturity 
Assessment

This sub-section delves into a detailed analysis of company-

level digital maturity from an ITTI perspective. Initially, it 

examines the digital maturity ratings across various ITTI 

dimensions, shedding light on the current direction of the 

manufacturing industry in each dimension. Following this, 

the focus shifts to key areas prioritized by manufacturers, 

revealing which specific ITTI dimensions are being targeted 

for enhancement.

Sub-section 3: Digital Transformation Guide

In this sub-section, the report identifies three distinct 

manufacturer archetypes, each representing a different 

stage in adopting advanced technologies. This 

categorization aids manufacturers in understanding their 

digital maturity level within the sector’s digital 

transformation landscape. Thereby enabling them to better 

align the report’s insights with their business strategies 

according to their current digital maturity.

The manufacturing sector in the UAE showcases a wide 
range of developmental stages, including companies 
ranging from those still operating at a less mature Industry 
2.0 level to highly advanced organizations functioning 
at an Industry 4.0 standard. The maturity level of each 
organization, determined through a comprehensive 
assessment, is classified based on their performance 
related to the scores achieved in the evaluated dimensions.

The UAE’s manufacturing industry has been explored 
through an examination of digital maturity from a broad 
sector-wide perspective, followed by a detailed analysis 
at the company level using the ITTI framework. This 
multifaceted approach assesses digital maturity among 
manufacturers of different maturity levels and sizes, ranging 
from local to multinational operations. A maturity matrix 
has been created to facilitate comparative evaluations both 
across sectors and within sectors.

The analysis is constructed using data derived from ITTI 
Assessment reports, and is structured into three distinct 
subsections, each designed to progressively guide the 
reader towards a more comprehensive understanding of 
the UAE’s manufacturing sector.

Sub-section 1: Digital Maturity across Sectors

The first sub-section offers a comprehensive overview of 
all sectors, viewed from a high-level perspective, to 
compare their respective positions in terms of digital 

This section covers insights into the current digital maturity of the UAE manufacturing sector
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This sub-section offers an understanding of the manufacturing industry at a sector level, categorized by their type (local or 
multinational) and overall digital maturity level (Below Average, Average, or Best-in-Class). The maturity bands are defined 
within a range based on the ITTI framework. ‘Best-in-Class’ specifically refers to those manufacturers in the UAE recognized 
for attaining the highest levels of digital maturity relative to their peers and according to the ITTI framework.

The analysis delves deeper into the specificities by examining the average digital maturity of each sector against its variance, 
providing insights into the different levels of digital development across and within sectors. This analysis aids in recognizing 
any uniformity, or inconsistency, in the digital maturity within each sector. For example, some sectors which may appear as 
leaders in digital maturity, have a diverse level of digital advancement and adoption among individual organizations.

This understanding is crucial for decision-making, as it highlights not only the overall digital readiness of the sector but also 
the disparities within it. Recognizing the varied levels of digital maturity among individual organizations, especially in sectors 
perceived as digitally advanced, is key for targeted interventions and support.

The report aids in identifying areas where investment and improvement are most needed, allowing for more focused and 
effective strategies to enhance digital capabilities across the sector. This approach is vital for driving overall sector growth, 
fostering innovation, and maintaining competitive advantage in an increasingly digital world.

Sub-section 1 

Digital Maturity across Sectors

Reading Guide

Digital Maturity by Manufacturer Type

Food and 
Beverage

Building 
Materials

Metals and 
Mining

Paper Plastics Petrochemicals 
and 

Chemicals

PharmaceuticalsElectrical and 
Machinery 
Equipment

D
ig

ita
l M

at
ur

ity
 R

at
in

g

0.0

5.0

Priority Sectors

Multinational Corporations (MNCs)Local

Sectors by Manufacturer Type

There is a higher variance in digital maturity across Multinational Corporations (MNCs) and Local manufacturers, 
typically seen across Food and Beverage, Paper and Plastics

Source: ITTI Reports
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Source: ITTI Reports

Multinational Corporations (MNCs) in the manufacturing sector typically exhibit higher digital and technological maturity 
compared to local-only companies. However, the report identifies Building Materials as the only sector at present with an 
inverse representation, where the local-only manufacturers have showcased a stronger digital maturity.

This could be attributed to the country’s strategic focus on industrial diversification. The UAE’s efforts to diversify its economy 
away from oil have led to significant investment in and support for other sectors, including construction and manufacturing. 
This strategic focus is coupled with the UAE’s ambitious infrastructure projects, which create a high demand for building 
materials. The combination of a strong market demand driven by national infrastructure projects and the government’s active 
role in promoting industrial growth and digitalization makes the Building Materials sector particularly robust in the UAE.

The observed difference in strength between multinational corporations (MNCs) and local-only manufacturers can be 
attributed to a variety of key factors. These companies have access to greater financial and human resources, enabling 
significant investment in digital technologies and systems. Facing intense global competition, they are driven to adopt state-
of-the-art technologies and digital practices to stay competitive.

Additionally, their operations across diverse global markets expose them to a variety of customer needs and regulatory 
environments, necessitating the use of advanced digital solutions. The larger scale of their operations also means that the 
efficiency gains from digitalization are more pronounced, providing strong incentives for embracing advanced technologies.

Moreover, multinational corporations benefit from the ability to transfer knowledge, best practices, and technological 
advancements across their global networks, which accelerates their digital maturity. Their need for robust digital systems 
for effective management and decision-making, coupled with the agility to respond to global market changes, is further 
enhanced by their advanced digital infrastructure. These corporations often foster a culture of innovation, essential for 
maintaining global competitiveness, which promotes rapid adoption of new technologies and digital practices.

Compliance with various international regulatory standards often requires sophisticated digital capabilities, particularly in 
areas such as data security and quality control. All these aspects typically contribute to the more advanced digital and 
technological stature of multinational corporations compared to those operating only locally.

Sectors by Digital Maturity

The Paper sector showed the highest average digital maturity, closely followed by Plastics, likely due to the high 
number of multinational and larger manufacturers in these sectors

Food and 
Beverage

Building 
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The graph illustrates the average digital maturity levels of manufacturers, categorized into Industry 2.0, Industry 3.0, and 
Best-in-Class segments. Industry 2.0 represents manufacturers at the lower end of the automation spectrum, while Best-
in-Class includes those at the forefront, utilizing advanced technologies such as robotics, cloud computing, and analytics.

Analyzing the digital maturity across sectors, the graph highlights consistent digital maturity scores within the Industry 3.0 
segment. This uniformity suggests a strong middle layer across the manufacturing industry, showcasing significant potential 
for further technology adoption.

In the Best-in-Class category, sectors such as Food and Beverage, Paper, and Plastics demonstrate higher digital maturity, 
indicating strong top-end performers. In contrast, the Metals and Mining and Pharmaceuticals sectors show lower peaks in 
digital maturity for their top performers, suggesting room for growth.

Notably, the Paper sector exhibits the lowest average score in the Industry 2.0 category, indicating a high variance within this 
sector. Conversely, sectors such as Metals and Mining, Petrochemicals and Chemicals and Pharmaceuticals display more 
closely aligned maturity levels across bands, reflecting a more uniform and lower variance in digital maturity.

These observations underscore the varied pace of digital transformation across different manufacturing sectors and highlight 
areas with potential for accelerated adoption of advanced technologies.

Innovation Frontier

Adaptation Arena

Leadership Zone

Foundation Stage

Paper

Plastics

Metals and 
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Food and 
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Materials Pharmaceuticals

Electrical and 
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‘Variance’ measures the spread of digital maturity in a sector, according to the ITTI framework, illustrating the degree of deviation from the average.

Comparison across Sectors
The maturity matrix effectively highlights the different maturity levels of each sector in comparison to one another. It 
also emphasizes which sectors exhibit greater variation in the digital maturity levels of the manufacturers within them

21ITTI Industry 4.0 Pulse Report



This zone is characterized by low ITTI variance 
and high digital maturity. Sectors within this 
category generally consist of companies that 
uniformly exhibit advanced levels of digital 
development. This consistent high level of 
maturity is a hallmark across all companies in 
these sectors.

Leadership Zone

Marked by both low ITTI variance and low 
digital maturity, sectors in this category are 
behind in digital development. The pace of 
digital transformation is relatively uniform 
across companies, whether they represent 
the top performers or the less advanced 
manufacturers. This indicates a sector-wide 
need for digital growth and advancement.

Foundation 
Stage

This category features high ITTI variance 
coupled with high digital maturity. It typically 
includes sectors with companies that are at 
the forefront of digital transformation. Despite 
their advanced status, there is a noticeable 
disparity in digital capabilities between the 
top performers and less advanced companies. 
This variance is also evident between Local 
companies and Multinational Corporations 
(MNCs), as highlighted in previous analyses.

Innovation 
Frontier

Characterized by high ITTI variance but low 
digital maturity, this group represents sectors 
where companies are at different stages of 
their digital transformation journey. Some 
are just beginning to adopt digital practices, 
while others have made more substantial 
progress. This variance highlights the diverse 
approaches and progress levels within these 
sectors.

Adaptation 
Arena
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Regarding top-performing sectors, such as Paper and 
Plastics, significant disparities in maturity levels among 
manufacturers are evident. Conversely, sectors such as 
Building Materials, and Food and Beverage show a more 
uniform maturity across companies.

This disparity in manufacturing sectors stems from various 
factors. These include the number of manufacturers and 
the age of their facilities. For example, new ‘greenfield’ 
factories often outperform older ‘brownfield’ ones 
burdened with outdated equipment. Regional resource 
availability also plays a role. Countries rich in natural minerals 
typically develop sectors specializing in processing these 
resources, leveraging market opportunities.

Another key aspect is industry-specific challenges and 
regulatory requirements. These can either foster innovation 
or inhibit growth. In some sectors, regulations establish a 
baseline maturity, ensuring minimum operational efficiency 
or quality standards.

Established sectors often have a mix of mature companies 
and startups, leading to diverse operational practices. In 
contrast, sectors with similar manufacturing types and 
business models tend to have lower variance.

Many sectors converge around industry standards or 
benchmarks due to factors such as technological maturity or 

regulations. However, this can sometimes limit innovation 
and market-driven progression, leading to operational and 
strategic uniformity.

Furthermore, end-user demands drive manufacturers 
towards digital transformation, resulting in varying 
degrees of effectiveness and operational approaches. 
Manufacturers differ in their evolution pace and digital 
transformation strategies, influenced by technological 
adoption, operational restructuring, and workforce 
upskilling.

In Summary

For the effective development of 
manufacturing sectors, policies 
should enforce compliance while 
fostering innovation and adaptability. 
This approach aids in advancing the 
sector, adapting to market demands, 
and ensuring continuous growth and 
evolution.
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Reading Guide
This sub-section provides insights into digital maturity at 

the company level and is structured in two main parts. 

The first part assesses the current digital maturity levels 

of companies based on the ITTI dimensions. The second 

part presents an overview of the primary focus areas for 

development as recommended for manufacturers by 

the ITTI framework. This comprehensive view helps in 

understanding not only where manufacturers are in their 

digital journey but also in identifying their key areas of 

emphasis for future development at a sector level, thus 

providing a more granular insight.

Maturity by ITTI 
Dimensions
Through leveraging on-ground data from ITTI Assessments 

conducted across the UAE, the following figure highlights 

where manufacturers of varying maturity have previously 

focused their efforts in terms of digitalization and digital 

transformation, highlighting many key insights related to 

how the industry has grown and developed in the UAE.

Based on the general bands in which the maturity scores 

are categorized, manufacturers classified as ‘Below 

Average’ are predominantly analog in nature. Those in the 

‘Average’ category can be considered digital organizations, 

embracing basic digital technologies and processes. Finally, 

the ‘Best-in-Class’ manufacturers represent an integrated 

state of digital operations, signifying a more advanced and 

sophisticated level of digital integration and innovation 

beyond the conventional digital framework.

Manufacturers who have been classified as ‘Below 

Average’ are typically found to be leveraging standalone 

analog tools, such as Microsoft Excel or very basic finance 

applications, to manage the majority of their enterprise 

operations, and have a very nascent suite of technology 

applications. Shopfloor and enterprise operations typically 

occur in silos and through analog means of communication.

At an ‘Average’ maturity level, the report sees 

manufacturers in the UAE leveraging digital tools to 

drive their day-to-day operations, with some degree of 

integration between shopfloor and enterprise operations. 

Sub-section 2 

Company-Level ITTI Maturity Assessment

Technology management has an increased focus as 

manufacturers begin to understand the potential synergies 

that can be tapped into.

Understanding the current digital 

maturity across manufacturing 

dimensions aids in comprehending 

not only where manufacturers 

stand in their digital journey but 

also in identifying key areas of 

emphasis for future development 

at a sector level.

Digitally advanced manufacturers who are classified as 

‘Best-in-Class’ showcase strength in both domains of 

enterprise and shopfloor operations. These manufacturers 

focus on enabling their operations by creating environments 

where information flows freely between integrated 

systems, enabling faster, data-driven decision-making.
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Best-in-Class companies have an increased focus on 

customers, highlighted in their advanced maturity across 

Marketing and Sales, as well as through Customer Care 

and Service. Digitally mature manufacturers who have 

built solid foundations across enterprise and shopfloor 

operations are able to focus on developing their capabilities 

in these domains. This would otherwise be deprioritized 

for less mature companies whose intent is to first address 

critical elements related to manufacturing operations, 

business activities or both.

Manufacturers who are digitally more mature have the 

opportunity to begin addressing their maturity across other 

dimensions, such as these, where they would be able to 

extract additional value and unlock benefits, giving them 

an advantage over their competitors. Examples such as 

sentiment analysis, AI-powered pricing tools and customer 

integration can be found as on-ground implementations.

Technology Management as an Enabler

Technology Management serves as a crucial enabler for 

manufacturers by streamlining enterprise and shopfloor 

operations. It facilitates the integration of advanced 

technologies that optimize production processes, 

enhances data-driven decision-making, and improves 
operational efficiency.

The line graph of varying maturity bands across ITTI 
dimensions reveals several interesting trends. Best-in-
Class manufacturers exhibit a high level of maturity in 
Technology Management, unlike their Below Average 
counterparts. Similarly, in customer-facing functions such 
as Marketing and Sales, and Customer Care, Best-in-Class 
shows a notable peak in digital maturity. However, there 
is a visible lag in maturity related to Utilities Management 
across all maturity bands. For sustainability, it is evident that 
an upward trend exists among more mature companies, 
indicating a growing focus on sustainable manufacturing 
practices as manufacturers evolve. The following further 
elaborates on these key areas.

Enhanced Customer Centricity for Industry 4.0 
Companies

Customer centricity is a strategic enabler for manufacturers, 
placing the customer at the heart of every decision and 
action on the enterprise and shopfloor levels. It drives the 
alignment of product development, production processes, 
and service delivery with customer needs and preferences.

This focus leads to increased customer satisfaction, 
loyalty, and retention. By adopting a customer-centric 
approach, manufacturers can differentiate themselves in a 
competitive market, respond more effectively to customer 
feedback, and foster innovation that resonates with their 
market, ultimately driving growth and profitability.

Digital Maturity of UAE Manufacturers

Below Average Average Best-in-Class
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‘Below Average’, ‘Average’, and ‘Best-in-Class’ maturity bands have been derived based on the ITTI framework, and represent the average digital 
maturity score for manufacturers within each band
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dimensions. Depending on maturity, complete manual 
control is observed for Below Average companies compared 
to automatic control with intervention only required for ad-
hoc events found in Best-in-Class companies.

However, it is uncommon to see a dedicated focus on 
the proactive maintenance, monitoring and optimization 
of utilities across manufacturing, with only selected 
continuous process industries having fully integrated 
systems. Utilities Management represents an important 
dimension for manufacturers to address as it is inherently 
connected to manufacturing process activities.

Operational disruptions due to unreliable utilities can cause 
downtime, directly affecting production continuity and 
efficiency. Additionally, excessive consumption or waste 
not only increase operational costs but also contribute to 
a larger environmental footprint, risking regulatory non-
compliance and associated penalties. 

Manufacturers who fail to prioritize effective utility 
management may suffer a competitive disadvantage 
to more cost-efficient and environmentally responsible 
competitors. This oversight can result in increased 
maintenance demands, harm to the manufacturer’s 
public image, and ultimately jeopardize their financial and 
sustainable future in an increasingly eco-conscious market.

Sustainable Manufacturing

Manufacturing operations that incorporate material 
circularity, water and wastewater management, and 
emissions management practices represent a holistic 
approach to environmental responsibility. It is becoming 
increasingly important to consider incorporating sustainable 
manufacturing practices throughout operations. Further, 
it is clear that more manufacturers in the upper bands of 
digital maturity (Average and Best-in-Class) are tackling 
sustainability with greater intent.

Material Circularity ensures that raw materials are reused 
and recycled, minimizing waste and reducing the need for 
virgin resource extraction. Inherently strong regulation and 
compliance requirements across the UAE have set a strong 
baseline for manufacturers to adhere to in terms of waste 
management, recycling and material reuse depending on 
the industry. As such, the report highlights a high maturity 
across all maturity bands, including those companies that 
are considered to have Below Average maturity.

Similarities can be seen from a water management 
perspective, where mandates for safe discharge have 
been implemented. Water and Wastewater Management 
focuses on reducing water consumption, recycling water 
within processes, and ensuring that wastewater is treated 
to prevent environmental contamination. However, 
sustainable water treatment practices can be considered 
more complex in manufacturing operations, as they must 

By effectively managing technology, manufacturers can 
better adapt to market changes, innovate, and maintain 
a competitive edge through increased productivity and 
reduced costs. Additionally, focusing on Technology 
Management supports the adoption of sustainable 
practices, ensuring manufacturers can meet both current 
and future industry standards.

Average, and especially Best-in-Class manufacturers, 
showcase their commitment to addressing Technology 
Management requirements for manufacturing operations. 
Companies at higher maturities are found to utilize 
digital tools related to typical business functions, or have 
activated modules of a larger Enterprise Resource Planning 
(ERP) application, and are commonly integrated with one 
another. For Best-in-Class companies, they have gone a 
step further and have engaged in integrations between 
IT and OT applications, therefore creating a digital thread 
and an open communication channel between shopfloor 
operations and enterprise applications.

However, Below Average companies can still be seen to 
lack sufficient focus on utilizing digital tools and further 
integrating these tools to work seamlessly with one 
another. These manufacturers typically leverage complex 
Microsoft Excels to run daily operations and keep a record 
of events related to various business activities.

A lack of attention to advancing the Technology 
Management dimension in manufacturing companies 
can lead to inefficiencies, operational risk, and stagnation 
and can act as an inhibitor to scaling appropriately. While 
addressing these early on can facilitate growth, improved 
agility, responsiveness, and long-term resilience to change.

Utilities Management 

Utilities Management is a key dimension for manufacturers, 
ensuring the optimal use of essential resources such as 
water, gas, electricity, and air. By effectively managing 
utilities, manufacturers can achieve significant cost savings, 
reduce waste, and minimize environmental impact. This 
proactive approach to resource management can lead to 
improved sustainability and operational efficiency, as well 
as compliance with environmental regulations.

In addition, smart utility management can provide valuable 
data for predictive maintenance, further enhancing 
productivity and extending the lifespan of critical 
equipment. Overall, effective utility management supports 
the creation of a resilient and responsible manufacturing 
operation that is better equipped to adapt to the changing 
demands of the industry.

While there is an upward trend for digital maturity across 
the bands of Below Average, Average and Best-in-
Class, Utilities Management lags in comparison to other 
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handle a diverse array of pollutants, comply with strict 
regulations, and involve sophisticated technologies.

The process is further complicated by the high costs 
associated with treatment, the need for constant 
monitoring, and the integration of sustainability objectives, 
such as responsible by-product management, into the 
treatment protocols to ensure environmentally safe 
discharge. Companies that are less mature struggle to 
keep up with advanced water management practices and 
typically just meet the requirements for legal operation 
compared to the upper bands, who have the means to 
start optimizing this dimension alongside their operations.

Emissions Management involves monitoring and reducing 
greenhouse gas emissions and other pollutants to mitigate 
climate change impacts and air quality degradation. Digitally 
mature companies are focused on tracking emissions more 
aggressively and at a granular level through appropriate 
energy monitoring and management technologies, as well 
as applying for relevant certifications in the emissions 
management space.

Further, these manufacturers are able to leverage their 
wealth of data points on energy consumption to start 
identifying areas of opportunity and cost optimization, in 
some cases leveraging AI to support this optimization. 
On the contrary, Below Average companies are not in a 
position to actively track their usage apart from the utility bill 

information. However, as manufacturers ascend the ranks 
in terms of digital maturity and move towards Industry 3.0 
status, tracking Scope 1 and Scope 2 emissions becomes 
more prevalent. It should be noted that companies often 
seek the support of third-party consultants to conduct one-
off energy audits.

Overall, the report highlights a 
stronger circular economy being 
developed in the UAE, where digital 
champions are now looking towards 
advanced technologies to offset 
their reliance on virgin raw materials 
in production, be it fresh water 
or recycled or upcycled material. 
These practices demonstrate a 
commitment to the environment that 
goes beyond compliance, aiming for 
a net-positive impact on the planet.
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Additionally, these improvements contribute to 
environmental sustainability by minimizing energy use and 
waste. The overall supply chain becomes more reliable 
and predictable, and adherence to industry regulations is 
strengthened. Ultimately, these strategies play a pivotal 
role in enhancing the operational robustness and market 
competitiveness of manufacturing enterprises.

It should be noted that for each sector, the focus areas 
would be driven by varying business imperatives, for 
example, in Inventory Management, this could entail 
managing food products with consideration for shelf life, 
achieving cost savings in metals and chemicals through 
reduced holding costs, and optimizing inventory turnover 
to meet demands in discrete manufacturing. These key 
considerations reflect the specific needs and challenges of 
each sector in maintaining efficient inventory control.

Similarly, for Maintenance Management, ensuring asset 
availability is key to on-time deliveries, minimizing food 
waste, and preventing downtime and revenue losses 
in cost-sensitive commodity industries. In sectors such 
as Pharmaceuticals, reliable asset availability is vital for 
meeting seasonal demands and emergencies that can 
have direct life-saving implications.

Focus areas represent performance measures that 
manufacturers would like to improve on and are 
categorized under five key domains: Winning the 
Customer, Manufacturing Optimization, Supply Chain 
Efficiency, Digital Readiness and Sustainability. Naturally, 
the selection of these focus areas is largely influenced by 
the unique business needs and challenges of each sector.

However, at an overall level, the report highlights a 
commonality in some focus areas across sectors. Inventory 
Management, Maintenance Management, Manufacturing 
Process Efficiency, Production Planning and Scheduling 
Effectiveness and Quality Improvement emerge as the 
dominant focus areas. These are mostly aligned to the 
manufacturing optimization domain, showcasing the 
general commitment of manufacturers towards optimizing 
core production processes. 

The report identifies Inventory Management, associated 
with supply chain efficiency, strongly represented as 
well, indicative of the developing focus on optimizing this 
domain. The emerging focus area of Time-to-Delivery across 
several sectors is also testament to how manufacturers 
are considering further inclusion of customer centricity as 
part of their daily operations.

Focus areas can be tackled by more than one dimension, 
for example, Inventory management can be addressed 
by targeting Warehouse management or Supply Chain 
Planning dimensions of the manufacturing value chain. 
Quality Improvement can be addressed by targeting 
enhancements directly in Quality Management processes 
related to Quality Assurance and Quality Control, or 
through advanced technology implementations in the core 
Production Execution dimension. 

Comparing the focus areas to the current maturity at an 
overall level, the majority of manufacturers are still targeting 
to improve dimensions related to core manufacturing and 
production activities, as noted by the intent to address 
Manufacturing Process Efficiency, Production Planning  
and Scheduling Effectiveness and Quality Improvement.

Focusing on these areas in the manufacturing sector has 
the potential to yield substantial benefits. This approach 
enhances operational efficiency, leading to faster 
production and reduced downtime, thereby lowering 
operational costs. It significantly improves product quality, 
increasing customer satisfaction and bolstering the brand’s 
reputation. This focus provides manufacturers with a 
competitive edge, facilitating faster adaptation to market 
changes and ensuring improved profitability through cost 
savings and high-quality output.

In Summary
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This sub-section comprises of insights derived from survey data of over 158 manufacturers across the UAE, and includes 
learnings from interviews conducted with the same. In the context of the UAE’s industrial sector, manufacturers have been 
categorized into three distinct archetypes, each signifying a distinct stage in the adoption of advanced technologies. These 
archetypes, recognized by their unique traits and characteristics, offer a guide for manufacturers to identify their digital 
maturity within the broader context of the UAE’s industry.

For manufacturers, the characteristics of one particular archetype are more likely to represent a snapshot of their current  
digital maturity, thus creating a sense of relevance. Through this relevance, the report intends to shed light on the optimal 
path forward for each archetype (i.e., each manufacturer) as they aspire to transform their manufacturing operations. 
Furthermore, this self-positioning helps manufacturers apply the insights provided in the previous sections as well.

The report highlights the top-most challenges faced by the industry when implementing advanced technology projects, and 
provided guidance towards overcoming them. By recognizing common challenges, manufacturers across archetypes can 
incorporate strategies into their planning process and mitigate these issues.

Reading Guide

Archetypes Categorized Based on 
Industry 4.0 Adoption

Sub-section 3

Digital Transformation Guide

Below Average

	 Beginners have little to no 
exposure to or understanding 
of the concepts of digital 
transformation and Industry 
4.0

	 These manufacturers 
require guidance to better 
understand the value 
and necessity of digital 
transformation

BEGINNERS

Average

	 Navigators understand the 
value of Industry 4.0, and 
are focused on leveraging 
the power of digitalization to 
automate factory operations

	 These manufacturers have 
already started exploring 
Industry 4.0, and often 
pilot use cases to assess 
feasibility and benefits

NAVIGATORS

Best-in-Class

	 Visionaries are categorized 
as manufacturers who 
are scaling their digital 
transformation efforts across 
factory operations

	 These pioneers have 
successfully piloted Industry 
4.0 use cases and are 
moving towards full-scale 
implementation

VISIONARIES

0 5Digital Maturity*

*Manufacturers have been categorized from Below Average to Best-in-Class based on their digital maturity on a scale of 0 to 5, respectively
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BEGINNERS NAVIGATORS VISIONARIES

Percentage of Surveyed 
Manufacturers

16% 68% 16%

Industry 4.0 Adoption Approach
Implementing baseline 
automation systems

Exploring fit-for-
purpose Industry 4.0 

applications

Experimenting with 
advanced technologies

Average Number of Industry 4.0 
Projects Initiated

0 2 4

Average Budget Allocation 
(Revenue %)

~0.1% ~1.7% ~3.0%

Average Hiring of Digital Talent 0 FTE* 1 FTE* 2 FTE*

Maturity Assessment 0% 56% 64%

Examination of Key Traits of Archetypes 

*FTE refers to Full-Time Equivalent, indicating an employed person
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37.8 K AED

Roadmap: More than 96% of manufacturers tagged as 
beginners do not have any digital transformation roadmap.

Maturity Assessment: Beginners typically do not engage in 
maturity assessments to benchmark their current digital maturity.

Sustainability Focus
	 No Sustainability Initiatives Implemented 

	 Material Circularity (20%)

	 Water and Wastewater Management (16%)

Beginners prioritize basic 
upgrades to existing shopfloor 
assets over the implementation 
of advanced technologies, with 
budgets typically earmarked for:

	 Upgrading legacy controllers 
and PLCs

	 Adding new machinery

Technology 
Adoption

40% of Beginners have 
‘Enhanced Productivity’ as the 
target KPI, followed by:

	 Reduced Operating Cost 
(24%)

Focus Areas

Beginners reported an  
anticipated 0-10% improvement 
in key performance indicators on 
average

Expected 
Benefits

Beginners are preoccupied with 
overseeing current operations 
in fundamental manufacturing 
areas, such as:
	 Production Execution
	 Quality Management
	 Utilities Management

ITTI 
Dimension

Average 
Budget 
Allocation

Average budget allocation for 
technology initiatives*

Key Traits of Archetypes | Beginners

Beginners stand at the threshold, yet to realize the transformative power and imperative of Industry 4.0

Beginners Navigators Visionaries

Technology adoption 
would include 
expanding operations 
with new machinery 
or upgrading legacy 
controllers and PLCs

	 Production 
Execution

Allocation is dependent on 
the asset (e.g., upgrading 
a PLC/HMI or adding an 
additional boiler)

Increased 
Production 

Capacity

1-10% 
Improvement

Enhanced 
Productivity

0-5% 
Improvement

Indicative Project

*Based on survey results of the UAE manufacturers
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Roadmap: ~54% of respondents classified as Navigators have 
a digital transformation roadmap and plan in place.

Maturity Assessment: More than 55% of Navigators typically 
undergo a digital maturity assessment to baseline their status 
at least once.

Sustainability Focus
	 Water and Wastewater Management (31%)

	 Emissions Management (31%)

	 Material Circularity (25%)

1.3 Mn AEDNavigators prioritize establishing a 
solid foundation before shifting to 
more specialized technologies by 
deploying systems, such as:

	 Advanced digital tools

	 Upgrading OT systems

	 Integrating software applications

	 Robotics and automation

Technology 
Adoption

51% of Navigators have 
‘Enhanced Productivity’ as the 
top KPI, followed by:

	 Reduced Operating Cost (44%)

	 Quality Cost Reduction (26%)

	 Reduced Energy Consumption 
(15%)

Focus Areas

Navigators reported an 
anticipated 10-20% improvement 
in key performance indicators on 
average

Expected 
Benefits

Navigators engage in larger cross-
functional projects with broader 
scopes, typically affecting multiple 
dimensions, such as:
	 Business Processes and 

Intelligence 
	 Technology Management
	 Production Execution
	 Quality Management

ITTI 
Dimension

Average 
Budget 
Allocation

Average budget allocation for 
Industry 4.0 initiatives*

IIoT condition 
monitoring solution 
aimed at building 
health profiles of 
critical assets

	 Maintenance 
Management

	 Production 
Execution

AED 1.0 million budget 
allocated to implement 
the solution

Reduced 
Energy 

Consumption

20-30% 
Improvement

Indicative Project

Beginners Navigators Visionaries

Navigators are at the helm, steering Industry 4.0 pilots to chart the course of technological feasibility and benefits

Key Traits of Archetypes | Navigators

*Based on survey results of the UAE manufacturers
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Roadmap: ~92% of respondents classified as Visionaries have 
a multi-year digital transformation roadmap.

Maturity Assessment: ~64% frequently evaluate their 
operations through formal digital maturity assessments.

Sustainability Focus
	 Material Circularity (44%)

	 Water and Wastewater Management (36%)

	 Emissions Management (24%)

5.5 Mn AEDVisionaries are keen on embracing 
advanced technologies, such as:

	 AI/ML for predictive analytics

	 Advanced automation through 
industrial and collaborative 
robots

	 Augmented and virtual reality

Technology 
Adoption

76% of Visionaries have 
‘Enhanced Productivity’ as the 
top KPI, followed by:

	 Reduced Operating Cost (48%)

	 Increased Overall Equipment 
Effectiveness (28%)

	 Decreased Lead Time (24%)

Focus Areas

Visionaries reported an 
anticipated 15-20% improvement 
in key performance indicators on 
average

Expected 
Benefits

Visionaries typically boast solid 
OT/IT infrastructures and are now 
pivoting towards enhancing their 
core operational activities (i.e., 
Production Execution and Utilities).
They often explore Industry 4.0 Use 
Cases within ancillary dimensions 
such as Marketing and Sales

ITTI 
Dimension

Average 
Budget 
Allocation

Average budget allocation for 
Industry 4.0 initiatives*

Artificial Intelligence 
to enhance chemical 
analysis, enabling the 
selection of superior 
chemicals and reducing 
production costs

	 Production 
Execution

	 Product 
Lifecycle 
Management

AED 2.0 million budget 
allocated to develop and 
pilot machine learning 
algorithm (hybrid team of 
in-house + third-party)

Reduced 
Operating 

Cost

10-30% 
Improvement

Indicative Project

Beginners Navigators Visionaries

Visionaries spearhead Industry 4.0, translating pilot successes into a technological revolution

Key Traits of Archetypes | Visionaries

*Based on survey results of the UAE manufacturers
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15

High Initial Costs*

Data Management

Vendor Dependence

Skills Gap

Downtime and Disruptions

ROI UncertaintyIntegration Complexity

Scalability Issues

Resistance to Change

Cybersecurity Concerns

None of the Above

Challenges Faced while Implementing ITTI Recommendations

*Scaled for better visibility
Frequency of selection

Key Insights

Adopting digital transformation and integrating advanced technologies present distinct challenges, particularly for 
manufacturers who are not keeping pace with Industry 4.0 advancements.

	 High Initial Costs: Identified as a significant hurdle by all archetypes, particularly for small-sized manufacturers, 
where budgeting and approval processes make digital transitions challenging

	 Integration Complexity: Noted as a critical challenge primarily by Navigators, this stems from their increased 
focus on the more sophisticated aspects of Industry 4.0 solutions, existing legacy systems and the limitations of 
the current ecosystem’s capabilities

	 Skills Gap: Especially pronounced among Navigators, primarily small manufacturers, the lack of necessary skills 
emerges as a major obstacle

	 ROI Uncertainty: Manufacturers often encounter uncertainty regarding the return on investment for digital 
transformation initiatives. This uncertainty can stem from unpredictable outcomes, market conditions, and 
challenges in quantifying the benefits of adopting new technologies, specifically by Navigators with a less defined 
strategic plan

	 Additional challenges include uncertainties related to resistance to organizational change, majorly among Navigators, 
and potential operational disruptions

Implementation Challenges Faced by Archetypes
Manufacturers implementing Industry 4.0 solutions face challenges such as high costs, complex integrations, skills 
shortages, ROI uncertainty, and resistance to change
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Challenge Mitigation Actions

To mitigate this, manufacturers can seek financial support through grants, subsidies, 
or partnerships. They can also start with small-scale, pilot projects to demonstrate 
value and gradually scale up their digital initiatives.

High Initial 
Costs

Addressing this requires investing in training and development programs for existing 
staff, and potentially hiring new talent with the required skills. Collaborations with 
educational institutions for skill development programs can also be beneficial.

Skills Gap

To reduce uncertainty, manufacturers should conduct a thorough cost-benefit 
analysis before implementation. Adopting a metrics-driven approach to track the 
progress and outcomes of digital transformation projects can provide clearer 
insights into the return on investment.

ROI 
Uncertainty

Manufacturers can tackle this by engaging with specialized transformation 
consultants or vendors for expert guidance. Establishing a phased integration plan, 
where new technologies are gradually merged with existing systems, can also 
simplify the process.

Integration 
Complexity

Manufacturers should consider seeking financial support, engaging with specialized consultants, investing in learning 
and development programs and conducting cost-benefit analysis before implementation
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relevant and directly applicable to their specific sector. This 
section is crafted to deliver a thorough analysis tailored to 
the unique needs and characteristics of each sector.

By delving into these detailed explorations, manufacturers 
can gain a more nuanced understanding of their sector’s 
landscape, making more informed decisions and 
strategically aligning their operations with the latest 
industry trends and best practices.

The archetypes are designed to provide stakeholders in 
the UAE’s Manufacturing sector with essential directional 
guidance for effectively embarking on their digital 
transformation journey. Although these archetypes aim 
to establish a positioning framework, a one-size-fits-all 
approach is impractical, considering the specific nuances 
unique to each manufacturing plant.

Therefore, it is highly recommended for manufacturers to 
engage in an ITTI Assessment. A certified assessor can 
provide manufacturers with detailed insights into their 
unique current state of digital maturity, accompanied by 
tailored recommendations for improvement. Recognizing 
their current state of digital maturity is a critical next 
step for any manufacturer aiming to advance in this area, 
irrespective of their archetype or existing digital maturity 
level. With this clarity, they can craft a strategic roadmap 
of initiatives to achieve a more comprehensive digital 
transformation.

In the upcoming section of the report, the Sector Deep Dive 
aims to equip manufacturers with insights that are highly 

Focus Next Steps

Cultivate a more detailed 
understanding of concepts such as 
Industry 4.0 and digital transformation 
and identify channels for external 
support to bootstrap the next steps

Consolidate the adoption and 
integration of enabling technologies 
across IT/OT to establish a solid 
foundation and pinpoint key areas for 
enhancing performance

Drive targeted effort toward 
developing unmatched capability in a 
specific function, and support the 
broader ecosystem through 
knowledge sharing

Engage with the local ecosystem for 
support in shaping future strategies 
and building capabilities

Validate proof of concepts (PoCs) and 
scale Industry 4.0 transformation 
initiatives across the plant(s)

Review global champions with the 
intent to adopt an external perspective 
and further innovate with Industry 4.0 
technology

BEGINNERS

NAVIGATORS

VISIONARIES

Embedding a digital culture and mindset, coupled with a dedicated and focused adoption of digital technologies, is 
crucial for success

In Summary

Undertaking an ITTI Assessment 

is a beneficial next step for 

manufacturers at any stage 

of their digital transformation 

journey.
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SECTOR 
DEEP DIVE

		 Food and Beverage

		 Pharmaceuticals

		 Metals and Mining

		 Paper

		 Petrochemicals and Chemicals

		 Building Materials

		 Plastics

		 Electrical and Machinery Equipment
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This section offers a comprehensive guide to understanding 
the sector’s landscape. It begins with a high-level overview, 
emphasizing the business imperatives and drivers for 
technology adoption in the sector. The report then provides 
key insights into the current state of digital maturity within 
the sector based on the analysis of ITTI Assessment 
reports across the UAE.

Following this, it proposes targeted recommendations 
that align with the sector’s focus areas as outlined by 

the ITTI framework, aimed at enhancing digital maturity. 
The section also highlights how Industry 4.0 technologies 
are being adopted within the sector and identifies 
further opportunities for Industry 4.0 implementation, 
incorporating global insights.

Each sector showcases the ways in which local 
manufacturers are integrating advanced technologies and 
the benefits they have realized from such adoption.

Reading Guide

For simplicity, the rating scale has been segmented into three distinct categories, which intend to support the interpretation 
of digital maturity in the graphs to follow.

The ITTI framework evaluates value chain dimensions on a rating of 0-5, where 0 (ad-hoc) to 5 (autonomous) 
represents the degree of digital maturity in the manufacturing and enterprise operations

Underdeveloped

Operations are mostly 
conducted through analog 
methods, which follow 
standard operating procedures 
without digital tools or 
automation to optimize their 
processes

Advancing

Enterprise activities utilize 
digital tools for more integrated, 
streamlined operations. Shopfloor 
operations are evolving with 
increased interconnectivity and 
automation, enhancing efficiency 
and coordination

Sophisticated

Enterprise and shopfloor 
systems are increasingly 
vertically integrated, employing 
advanced digital tools for 
improved automation and 
seamless coordination, resulting 
in peak operational efficiency

0 5Digital Maturity*

*Manufacturers have been categorized from Underdeveloped to Sophisticated based on their digital maturity on a scale of 0 to 5, respectively
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Navigation

	 Provides a high-level overview of 
the sector, highlighting business 
imperatives and drivers for 
technology adoption

Sector at a 
Glance 

	 Facilitates key insights into the 
current state of digital maturity in 
the sector

Overall Digital 
Maturity

	 Proposes key recommendations 
aligned to the sector focus areas 
proposed by the ITTI framework 
to enhance the digital maturity

Strategic 
Recommendations

	 Highlights local Industry 4.0 
technology adoption in the sector

	 Identifies further opportunities for 
Industry 4.0 aligned with global 
insights

Industry 4.0 
Adoption

	 Presents the adoption of 
advanced technologies by local 
manufacturers and the benefits 
realized

Local 
Showcase
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Sector at a Glance 

The escalating demand for resources, coupled with 
the challenges posed by climate change, calls for 
immediate action in the Food and Beverage industry 
to sustainably manage and optimize resource use. 
Despite these challenges, the industry still faces 
significant waste levels, estimated at 40-50% 
throughout the food value chain. The sector has 
shown that Industry 4.0 technologies can increase 
production yields and efficiencies, ensuring 
food security while upholding safety and quality 
standards.

Industry 2.0 13

Industry 3.0 83

Industry 4.0 4

Food and Beverage
Sector Focus

R&D Sourcing and 
Planning

Processing  
and Quality 

Control

Storage and 
Distribution

Retailers

Sector Business Imperatives

Address a 
diverse range 
of consumers, 
from indulgent 

to health-
conscious and 

organically 
produced

Maintain 
transparency 

in origin, 
ensuring food 

health and 
safety

Target the 
highest 

standards of 
food safety 
and quality 

while managing 
volumes 
to avoid 

overproduction

Source high-
quality raw 
agricultural 
ingredients/
products in a 

cost-effective, 
sustainable, 

and agile 
manner while 

reducing 
counterfeits

Optimize inventories to ensure 
a continuous balance of 

supply and demand based on 
local preferences, minimize 
shelf waste, and manage 

transportation and logistics for 
optimal distribution and on-time 

delivery

Value Chain

The Food and Beverage Sector at a Glance

Sector Maturity (%)*

*Sector maturity determined by outcome scores from ITTI Assessments and figures presented are approximate and rounded to the nearest whole 
number
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Overall Digital Maturity

	 The Food and Beverage sector straddles between analog and the initial stages of digital maturity, with many 
manufacturers looking towards embedding the adoption of digital tools and technologies across key processes

	 The sector seems to have focused closely on Technology Management, Business Processes and Intelligence as well 
as Quality Management as these emerge as dimensions with the strongest average maturity

Overall Maturity

	 The focus on Technology Management is further compounded by the Best-in-Class manufacturer, where the maturity 
of this dimension peaks into the upper bands as one of the dimensions with the highest maturity

	 Additionally, the Best-in-Class showcases a more uniform digital maturity of interconnected systems, especially in 
production-related value chain dimensions

Best-in-Class Comparison

	 The sector seems to lag from a Product Lifecycle Management, Digitally Fit Organization, Customer Care and Service 
and Maintenance Management perspective

	 Considering the business imperatives of the Food and Beverage sector, manufacturers should look towards Production 
Planning and Scheduling as it becomes important to mitigate losses across the value chain due to oversupply and 
undersupply of finished products

Thoughts for Exploration

ITTI Key Insights

Overall Current Digital Maturity across the Food 
and Beverage Sector

Current State Digital Maturity

Underdeveloped Advancing Sophisticated Sector Average Best-in-Class

Product Lifecycle Management
Marketing and Sales

Supply Chain Planning

Utilities Management

Quality Management
Maintenance

Sourcing and Procurement

Warehouse Management

Logistics Management

Production Planning and Scheduling

Customer Care and Service

Business Processes and Intelligence

Technology Management

I4.0 Strategy and Governance

Digitally Fit Organization

Sustainability Strategy 
and Governance

Material Circularity

Water and Wastewater Management

Emissions Management

Production Execution

The Food and Beverage sector is moving towards standardizing the adoption of digital tools and technologies
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Strategic Recommendations to Improve 
Performance across the Sector, based on ITTI 
Focus Area Insights

ITTI Recommended Top 
5 Sector Focus Areas

ITTI 
Dimension

Opportunities for Advancing 
Digital Maturity

Strategic Recommendations

Production Planning and 
Scheduling Effectiveness

18%

Maintenance Management

15%

Manufacturing 
Process Efficiency

13%

Quality Improvement

12%

Inventory Management

9%

Production 
Execution

Manufacturers should leverage sensor-based metal 
detector controls, sensor-based weight balancing, 
shape/texture adherence, and recipe control through 
technologies such as Artificial Intelligence. Additionally, 
the sector should aim to use comparable practices such 
as introducing robotics-driven automation.

Maintenance 
Management

Adopting condition-based maintenance as an initial step 
demonstrates a manufacturer’s ability to identify and 
respond to asset failure modes. Furthermore, the sector 
should embrace predictive analytics, utilizing machine 
health profiles and asset benchmarking to understand 
higher production and maintenance costs across similar 
production lines.

Production 
Planning and 
Scheduling

Aligned with global practices, manufacturers should 
aim to implement advanced production planning 
software with ‘what-if’ scenario simulation capabilities 
to enable swifter reaction times to dynamically changing 
requirements due to geopolitical tensions, climate 
change or broader market shifts.

Quality 
Management

Industry regulations necessitate high quality, which 
can be achieved by adopting AI-driven process quality, 
sensor-based storage monitoring, and condition-based 
expiry management. Emphasizing food traceability is 
essential to aligning with global standards.

Sustainability 
Strategy and 
Governance

Manufacturers should consider implementing Business 
Process Management (BPM) as it streamlines Inventory 
Management in the Food and Beverage industry, 
reducing waste by optimizing reorder points, monitoring 
consumption, controlling stock levels, and improving 
quality checks and logistics coordination.
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Insights into the Adoption of Industry 4.0 
Technologies among Food and Beverage 
Manufacturers in the UAE

Industry 4.0 Adoption - Local Adoption

Sector Adoption 
of Industry 4.0 
Technologies

Sample Industry 4.0 
Use Cases

Industry 4.0 
Technology

Production 
Execution

19%

	 Automated closed-loop quality 
inspection systems powered 
by advanced analytics ensure 
conformance to desired process 
quality parameters

	 Automated end-of-line systems 
for accurate and consistent 
packaging and labeling practices

	 Camera-Based 
Quality Inspection

	 Robotics and 
Automation

Warehouse 
Management

11% 	 Autonomous 
Guided Vehicles 
(AGVs)

	 Automated guided vehicles 
for intra-plant and warehouse 
material transfer for faster, safer, 
and more hygienic operations

Logistics 
Management

13%
	 Advanced 

Analytics

	 Advanced fleet management 
solutions to track delivery lead 
times, proactively identify risks 
while embedding a degree of 
route optimization to enable 
efficient, reliable, and sustainable 
transport operations

	 Food and Beverage manufacturers (~13% of sector companies) are familiar with enterprise cybersecurity 
measures, and as part of their technology roadmap, they are closely monitoring for any gaps, especially 
as more digitalization of tools and shopfloor systems becomes further integrated

Key Callouts
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Potential Areas for Further Adoption of Industry 
4.0 Technologies in the Food and Beverage Sector

Key Industry 4.0 Use Cases Driving Food and Beverage

Industry 4.0 Adoption - Opportunities

Key Value Chain Drivers

Product Lifecycle Management

Facilitating faster 3D-printed food 
prototypes, lab developed food and health 
supplements

Predictive Maintenance 

Ensuring minimal downtime so as not to 
further erode factory operations

Automated Production Schedules

AI-based ‘what-if’ scenario analysis of 
constraints to derive optimal schedules

Quality Management 

AI-driven mixing speed, temperature control, 
computer-vision inspections and preemptive 
quality actions

Sourcing and Procurement

Ensuring ethical sourcing of ingredients 
through blockchain and monitoring of in- 
transit conditions

Emissions Management

Employing AI-driven energy resource 
management practices for optimized 
emissions control

From the standpoint of 
the Food and Beverage 

manufacturing value chain, 
ensuring resilience is about 
strategically managing and 

mitigating losses in the 
face of unique industry 

challenges such as climate-
induced harvest disruptions 
and evolving societal health 

concerns

Fortifying every link in the 
value chain, ranging from 
sourcing ingredients to 

processing and distribution, 
is essential for ensuring 
resilience against market 

fluctuations

Key approaches include 
diversifying ingredient sources 

to minimize the impact of 
harvest variability, adopting 

sustainable agricultural 
practices, implementing 

stringent health and safety 
standards in processing, and 

leveraging advanced technology 
for agile supply chain 

management

Note: Globally trending Industry 4.0 use cases, that are designed to address business imperatives and value chain drivers have been proposed
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Food and Beverage Sector | 
Manufacturer Showcase

Local Showcase

Company 

Lipton teas and infusions

Opportunity for Industry 4.0

Quality inspection and reporting 
performed by humans are prone to 
errors, are sample-based and repetitive. 
Stringent requirements for quality control 
require frequent inspections to ensure 
appropriate health and safety. Leveraging 
in-house expertise in computer vision, 
Artificial Intelligence, and end-to-
end integration enabled automated 
inspections, while providing insights for 
proactive actions.

Solution Approach

The proposed Industry 4.0 initiatives are outlined as follows:

	 An agile and iterative approach was taken to develop a Minimum Viable product (MVP) to reduce cost, 
minimize hardware requirements and standardize a pipeline for various image types, leading to a reduced 
solution development time and skills required for deployment.

	 The resulting computer vision-based solution provided the ability for automated and real-time defect capturing, 
with applications capable of identifying multiple defect modes and inspecting 100% of the production line at 
high speeds (up to 160 packs/min), rejecting defective products immediately. The computer vision-based 
system sends out real time notifications to the operator and allows operators to take preventive measures 
while digitally logging defects to allow trend and root cause analysis.

Success Factors

	 Lipton employees were upskilled 
on advanced technologies through 
an in- house Artificial Intelligence 
upskilling program to develop 
internal capabilities on computer 
vision.

Value Creation

100% Reduction in manual quality 
inspection

11-20% Reduction in manual quality 
inspection costs

Sustainability

	 Creating a completely paperless-
based quality inspection process

Investment

52 K AED
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Sector at a Glance 

The Pharmaceutical sector’s commitment to 
adopting Industry 4.0 is embodied by the efforts 
of the International Society for Pharmaceutical 
Engineering (ISPE). Their goal is to showcase 
comprehensive visibility that ensures traceability, 
regulatory compliance, and patient safety. This 
part is dedicated to exploring the role of ITTI in 
shaping the digital maturity roadmap for the UAE’s 
pharmaceutical sector manufacturers.

Pharmaceuticals
Sector Focus

Medical 
Discovery

Sourcing and 
Planning

Production Storage and 
Distribution

Pharmacies, 
Hospitals and 

Clinics

Sector Business Imperatives

Accelerating 
drug 

development 
to combat 
constantly 
evolving 
ailments

Ensuring 
patient safety 

and self-
efficacy at all 

times

Developing 
adaptable, 

real-time, and 
closed-loop 
production 

facilities 
featuring 

comprehensive 
material 

traceability

Enabling 
supplier 

networks to 
match the pace 
of on-demand 

production 
requirements

Optimizing inventories 
to ensure a continuous 
balance of supply and 

demand

Managing transportation 
and logistics for optimal 
distribution and on-time 

delivery

Value Chain

The Pharmaceutical Sector at a Glance

Industry 2.0 6

Industry 3.0 94

Sector Maturity (%)*

*Sector maturity determined by outcome scores from ITTI Assessments and figures presented are approximate and rounded to the nearest whole 
number
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Overall Digital Maturity

	 The Pharmaceutical sector in the UAE displays varied levels of maturity, with higher maturity observed in certain 
dimensions, likely influenced by industry-specific imperatives and regulatory compliance demands

	 The sector demonstrates a concentrated effort in areas, such as Warehouse Management, Quality Management, and 
Technology Management. Additionally, there is a strong emphasis on Sustainability Strategy and Governance, as well 
as Water and Wastewater Management

	 The focus can be attributed to ensuring regulatory compliance, operational efficiency, environmental responsibility, and 
the safety and efficacy of pharmaceutical products

Overall Maturity

	 The Best-in-Class manufacturer showcases no focus on Product Lifecycle Management, as some Pharmaceutical 
companies buy recipes from global partners and manufacture locally in the UAE

Best-in-Class Comparison

	 However, the sector lags in core production and customer-facing dimensions related to Marketing and Sales, Customer 
Care and Service, and more importantly in Product Lifecycle Management

	 Considering the business imperatives of the Pharmaceutical sector, manufacturers should look toward a robust R&D 
capability, equipped with advanced digital tools and skilled talent, enabling in-house drug development. This would 
allow the sector to swiftly meet evolving healthcare demands and stay competitive in a fast-paced industry

Thoughts for Exploration

Overall Current Digital Maturity across the 
Pharmaceutical Sector

Current State Digital Maturity

Underdeveloped Advancing Sophisticated Sector Average Best-in-Class

Product Lifecycle Management
Marketing and Sales

Supply Chain Planning

Utilities Management

Quality Management
Maintenance

Sourcing and Procurement

Warehouse Management

Logistics Management

Production Planning and Scheduling

Customer Care and Service

Business Processes and Intelligence

Technology Management

I4.0 Strategy and Governance

Digitally Fit Organization

Sustainability Strategy 
and Governance

Material Circularity

Water and Wastewater Management

Emissions Management

Production Execution

ITTI Key Insights

Innovation in the Pharmaceutical sector is necessity-driven, with opportunities for enhancement in customer 
engagement and R&D
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Strategic Recommendations to Improve 
Performance across the Sector, based on ITTI 
Focus Area Insights

ITTI Recommended Top 
5 Sector Focus Areas

ITTI 
Dimension

Opportunities for Advancing 
Digital Maturity

Strategic Recommendations

Maintenance Management

22%

Inventory Management

15%

Quality Improvement

15%

Manufacturing 
Process Efficiency

10%

Utilities Optimization

10%

Upgrading production lines to state-of-the-art standards 
is essential; however, it is equally important to harness 
the data they generate effectively, setting the stage for 
employing Artificial Intelligence to optimize production 
processes.

Pharmaceutical companies should consider adopting 
Validation 4.0 methodologies to enhance their quality 
management practices and exploring technologies that 
will enable adherence to Good Manufacturing Practices 
(GMPs), Quality by Design (QbD) and AI-driven process 
controls.

Globally, companies are adopting dynamic production 
planning software to reduce lead times, enabling 
them to swiftly respond to emergencies and seasonal 
variations in patient needs, inventory management, 
distribution networks, and the challenges posed by 
transport and supplier uncertainties.

To boost digital maturity, the sector should implement 
Product Lifecycle Management (PLM) software, and 
integrate it with other enterprise applications in order 
to leverage in-house drug discovery capabilities, which 
could lead to the development of advanced medicines, 
improved patient outcomes and global competitiveness.

To strengthen Material Circularity, manufacturers 
should look towards mitigating the impact of toxicity 
from chemical discharges and packaging waste by 
considering concepts such as ‘Green Chemistry’, which 
include principles to minimize the use and generation of 
hazardous substances in drug production.

Production 
Execution

Quality 
Management

Production 
Planning and 
Scheduling

Product 
Lifecycle 
Management

Material 
Circularity
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Insights into the Adoption of Industry 4.0 
Technologies among Pharmaceutical Manufacturers 
in the UAE

Industry 4.0 Adoption - Local Adoption

	 Pharmaceutical manufacturers (~7% of sector companies) are cognizant of enterprise cybersecurity 
measures, and, as part of their technology roadmap, are paying close attention to addressing any gaps, 
especially as more digitalization of tools and shopfloor systems becomes further integrated

Key Callouts

Sector Adoption 
of Industry 4.0 
Technologies

Sample Industry 4.0 
Use Cases

Industry 4.0 
Technology

Production 
Execution

20%
	 End-of-line automation of 

packaging activities has 
streamlined packaging efficiency, 
enabling effective changeovers, 
precise blistering, and dosage 
packing

	 Robotics and 
Automation

Quality 
Management

7%
	 Advanced 

Automation

	 Automated quality control 
system, where samples are 
transported to laboratories 
through pneumatic air 
pod systems to minimize 
manual handling and reduce 
contamination risk, integrated 
into production lines for 
streamlined quality assurance

Utilities 
Management

13%
	 Artificial 

Intelligence

	 AI-driven insights were 
effectively employed to 
significantly enhance control and 
optimize processes in energy and 
utilities management, leading to 
more efficient use of resources 
and improved operational 
performance
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Potential Areas for Further Adoption of Industry 
4.0 Technologies in the Pharmaceutical Sector

Key Industry 4.0 Use Cases Driving Pharmaceutical

Industry 4.0 Adoption - Opportunities

Key Value Chain Drivers

Product Lifecycle Management

Reducing drug discovery cycles through 
accelerated AI-driven R&D

Predictive Maintenance 

Reducing failure rates for costly assets 
leading to reduced business losses

Paperless Operations 

Facilitating seamless data exchange 
between suppliers, operations and 
customers

Quality Management 

Natural Language Processing (NLP) 
for Corrective and Preventive Actions 
(CAPA), AI-driven RCA and Controls

Sourcing and Procurement

Addressing health emergencies and 
market fluctuations through agile and 
sustainable sourcing networks

Emissions Management

Employing AI-driven energy resource 
management practices for optimized 
emissions control

In the Pharmaceutical 
manufacturing sector, the 
adoption of Industry 4.0 
technologies is driven by 
key business imperatives 

as there is a growing 
need to enhance the 

drug discovery process to 
improve patient outcomes 

and address emerging 
diseases

Swift time-to-market 
is crucial, especially in 

response to new health 
challenges, as well as in 
ensuring the integrity of 
pharmaceutical products 

through traceability 
measures

The sector should 
focus on environmental 
sustainability, including 
reducing toxic material 

waste and adopting less 
hazardous substances in 
production, aligning with 
both sustainability goals 

and regulatory compliance

Note: Globally trending Industry 4.0 use cases, that are designed to address business imperatives and value chain drivers have been proposed 
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Pharmaceutical Sector | 
Manufacturer Showcase

Local Showcase

Company 

Julphar 
Pharmaceuticals

Opportunity for Industry 4.0

Implementing Industry 4.0 solutions 
can enhance operational efficiency by 
optimizing manufacturing processes, 
reducing downtime, and minimizing 
waste. For Julphar, this would mean 
streamlining production processes to 
ensure timely delivery of pharmaceutical 
products while maintaining high quality 
standards for our patients.

Solution Approach

Julphar partnered with Siemens to facilitate the production of insulin vials in the UAE and applied the 
following:

	 Implementation of the AI tool Microsoft Copilot in daily activities and data analysis
	 Enhancement of the Supply Chain Management tool with SAP using an AI tool to gain deeper insights on 

market and country level demand
	 Electronic batch record startup to manage all manufacturing batch records, ensuring better compliance 

control over documentation and data integrity
	 Implementation of eSignature module compliant with CFR 21 Part 11 for process simplification and paper 

management

Success Factors

	 The success factor was 
the teamwork, engaging all 
cross functional teams in the 
transformation journey and 
encouraging new ideas related to 
digitalization, guided by a vision and 
strategy that incorporate these pillars

Value Creation

50-90% Reduced paper usage

3% Targeted productivity increase

	 Stronger compliance with all MEA markets to 
achieve a leading position in MENA markets 
by adhering to high regulatory standards

Sustainability

	 Moving toward a paperless company 
with process simplification through 
digitalization and automation

Investment

2.0 Mn AED
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Sector at a Glance 

The Metals and Mining industry faces urgent  ESG and 
sustainability challenges, including decarbonization.
Compounded by factors including geopolitical tensions, 
labor issues, and climate risks, these challenges are 
reshaping demand and supply dynamics, particularly for 
green metals and renewables-based sectors such as 
EVs. The industry must adapt to these changes while 
minimizing operational costs. Industry 4.0 technologies 
offer a pathway to more efficient, customer-centric 
operations in this evolving landscape.

Metals and Mining
Sector Focus

Sector Business Imperatives

Streamlining 
designs to 
eliminate 
waste and 
adhering to 
Design for 

Recycling (DfR) 
principles

Implementing 
efficient 

processes for 
scrap metal 

recycling

Adapting 
process 

modeling to 
variations, 

maintaining 
low production 

costs, and 
ensuring 

flexible scaling 
capabilities

Planning 
resilience 

and safety, 
responsive 
to demand, 

price volatility, 
geopolitical 
crises, and 
labor risks

Optimizing inventories 
efficiently to meet 

demand, targeting the 
most profitable revenue 

segments without incurring 
excessive inventory and 

demurrage costs

Value Chain

R&D
Sourcing 

and Planning 
(Mining)

Processing 
and Quality 

Control

Storage and 
Distribution

Downstream 
Industries 

(Auto, 
Construction)

The Metals and Mining Sector at a Glance

Industry 2.0 20

Industry 3.0 78

Industry 4.0 2

Sector Maturity (%)*

*Sector maturity determined by outcome scores from ITTI Assessments and figures presented are approximate and rounded to the nearest whole 
number
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Overall Digital Maturity

	 The Metals and Mining sector is steadily progressing towards a unified maturity, where digital tools and automation 
technologies are increasingly adopted across value chain dimensions

	 The sector has shown resilience across Supply Chain Management, Quality Management, Technology Management 
and Business Processes and Intelligence

	 Furthermore, the sector average for Material Circularity is high, likely driven by the need for resource efficiency, 
environmental sustainability, and the economic advantages of recycling and reusing materials

Overall Maturity

	 Leading manufacturers are focusing on creating robust supply chains and driving integrated Technology Management, 
demonstrating the impact of a well-defined technology roadmap on enhancing manufacturing support functions and 
streamlining business operations

Best-in-Class Comparison

	 While Quality Management remains fairly strong, the sector lags in maturity across core production dimensions such 
as Production Execution, Utilities Management and Maintenance Management

	 In the Metals and Mining sector, it is crucial not to overlook Utilities Management, as it plays a pivotal role in operational 
efficiency, cost-effectiveness, and environmental sustainability, making it a key factor in the sector’s overall development

Thoughts for Exploration

Overall Current Digital Maturity across the 
Metals and Mining Sector

Current State Digital Maturity

Underdeveloped Advancing Sophisticated Sector Average Best-in-Class

Product Lifecycle Management

Marketing and Sales

Supply Chain Planning

Utilities Management

Quality Management
Maintenance

Sourcing and Procurement

Warehouse Management

Logistics Management

Production Planning and Scheduling

Customer Care and Service

Business Processes and Intelligence

Technology Management

I4.0 Strategy and Governance

Digitally Fit Organization

Sustainability Strategy 
and Governance

Material Circularity

Water and Wastewater Management

Emissions Management

Production Execution

ITTI Key Insights

The Metals and Mining sector is moving toward digital integration, excelling in Supply Chain and Technology 
Management
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Strategic Recommendations to Improve 
Performance across the Sector, based on ITTI 
Focus Area Insights

ITTI Recommended Top 
5 Sector Focus Areas

ITTI 
Dimension

Opportunities for Advancing 
Digital Maturity

Production Planning and 
Scheduling Effectiveness

21%

To enhance digital maturity in production, manufacturers 
should focus on improving process control and optimizing 
yield by leveraging machine learning and Artificial 
Intelligence. Initially, it’s crucial to ensure the collection of 
data from connected assets, which will enable advanced 
algorithm-based modeling.

Business Process Management (BPM) streamlines 
inventory control by setting reorder triggers, monitoring 
consumption trends, and reducing surplus stock. BPM 
also facilitates early warning quality checks, coordinates 
logistics, automates tracking systems, and ensures 
prompt delivery via optimized routing.

To advance Quality Management in the Metals and Mining 
value chain, implementing real-time monitoring and 
control systems using sensors and IoT is recommended. 
This enables immediate adjustments, enhances quality 
precision, reduces errors, and supports sustainable 
practices.

It is recommended to augment production planning 
by integrating data analytics with ‘what-if’ scenario 
analyses, taking into consideration factors such as 
resource availability, geopolitical issues, climate change, 
and labor risks to effectively prepare for future scenarios.

It is recommended to improve material traceability in the 
supply chain by implementing RFID (or similar) technology 
for accurate tracking of Inventory Management, while 
also integrating Autonomous Mobile Robots (AMRs) and 
Automated Storage and Retrieval Systems (AS/RS) to 
streamline handling and storage.

Business 
Processes and 
Intelligence

Maintenance Management

13%

Manufacturing 
Process Efficiency

9%

Quality Improvement

10%

Inventory Management

9%

Production 
Execution

Quality 
Management

Production 
Planning and 
Scheduling

Warehouse 
Management

Strategic Recommendations
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Insights into the Adoption of Industry 4.0 
Technologies among Metals and Mining 
Manufacturers in the UAE

Industry 4.0 Adoption - Local Adoption

	 A leading manufacturer in the Metals and Mining sector has implemented AR/VR technologies to enhance 
and innovate operator training programs and reduce the operator onboarding learning curve

Key Callouts

Sector Adoption 
of Industry 4.0 
Technologies

Sample Industry 4.0 
Use Cases

Industry 4.0 
Technology

Production 
Execution

16%
	 Shopfloor DCS integration with 

ERP systems for improved real-
time information flow, enhancing 
decision-making and resource 
optimization in past business 
operations

	 IT/OT Integration

Warehouse 
Management

7% 	 Automated Storage 
and Retrieval 
System (AS/RS)

	 Automated Storage and 
Retrieval System (AS/RS) for 
efficient metal storage, reducing 
search times, eliminating 
manual handling, and defining 
and optimizing ideal storage 
conditions and configurations

Technology 
Management

13% 	 Advanced 
Cybersecurity 
Measures

	 Cybersecurity practices such as 
third-party penetration testing, 
established policies for asset 
management, corporate VPN, 
access management, disaster 
recovery, business continuity, 
and the implementation of DMZ 
(Demilitarized Zones)

56 ITTI Industry 4.0 Pulse Report



Potential Areas for Further Adoption of Industry 
4.0 Technologies in the Metals and Mining Sector

Key Industry 4.0 Use Cases Driving Metals and Mining

Industry 4.0 Adoption - Opportunities

Key Value Chain Drivers

Influenced by ESG and 
climate initiatives, the Metals 

and Mining sector’s long-
term outlook is defined 
by regulatory practices 

that ensure environmental 
compliance. In addition, 

the sector is driven by the 
imperative to meet growing 

global demand for raw 
materials while simultaneously 

reducing its environmental 
footprint

Embracing Industry 4.0 
technologies aligns with 
business imperatives, 
enabling efficient and 
sustainable resource 

management, reducing 
waste, and enhancing 

overall operational 
efficiency

The adoption of advanced 
technologies is crucial 
for Metals and Mining 
companies to navigate 

the evolving landscape of 
environmental regulations, 

achieve greater 
sustainability, and maintain 
their competitive edge in 

the industry

Digital Twin

Digital modeling of metal processing 
operations for proactive controls

Predictive Maintenance

Enabling predictive maintenance of 
crushers, conveyors, furnaces, and 
smelters used in processing

Automated Production Schedules  

AI-based “what-if” scenario analysis of 
constraints to derive optimal schedules

Quality Management 

AI-based quality control for process quality, based 
on data from over 1,000+ parameters derived 
from control systems and raw material variations

Sourcing and Procurement

Ensuring ethical sourcing of ingredients 
through blockchain and monitoring of 
in-transit conditions

Additive Manufacturing 

Utilizing 3D-printed parts to accelerate time-to-
market and minimize metal waste compared 
to traditional subtractive manufacturing

Note: Globally trending Industry 4.0 use cases, that are designed to address business imperatives and value chain drivers have been proposed 
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Metals and Mining Sector | 
Manufacturer Showcase

Local Showcase

Company 

Emirates Global 
Aluminum

Opportunity for Industry 4.0

EGA, a leading industrial entity in the 
UAE, views Industry 4.0 as essential 
for transforming its business and 
bolstering profitability. By integrating 10 
new technical capabilities into its core 
business processes through the agile 
methodology, EGA has been realizing 
significant value for the past few years.

Solution Approach

EGA has initiated a comprehensive digital transformation spanning its entire value chain, marking a 
pioneering move in both the aluminum sector and the UAE industry.

	 In 2023, a digital factory has been set up to deliver around 12 use cases every three months, significantly 
enhancing business value and transforming operations

	 Concurrently, digital foundations, encompassing roadmaps, personnel, technology, and agile methodologies, 
are employing multiple world-first technologies

	 A digital academy has been established to scale up the skills of EGA’s employees
	 An ecosystem of leading global partners has been engaged to support the transformation program

Sustainability

	 Industry 4.0 underpins EGA’s 
sustainability strategy, including 
UAE recycling and Celestial, 
the world’s first solar-powered 
aluminum

Investment

Undisclosed

Success Factors

	 By adopting a structured and 
holistic approach, EGA successfully 
balances value across various 
business areas, progressively builds 
on strong technical foundations, and 
capitalizes on an increasingly skilled 
digital workforce

Value Creation

EGA is experiencing the following benefits:

	 Generated financial value, evidenced by a 
positive cash flow profile from day one

	 Enhanced safety measures have been 
implemented, utilizing AI solutions

	 Added support for EGA’s aspirations towards 
sustainability through Industry 4.0 efforts
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Sector at a Glance 

Paper
Sector Focus

Sector Business Imperatives

Identifying 
environmentally 

friendly 
materials with 

higher recycling 
rates

Ensuring high 
quality paper 
based on the 
form factor 

used

Managing 
process 

parameters 
and material 
properties for 
optimal kappa 
number and 

maximum yield

Selecting 
suppliers 
known for 
delivering 
consistent 

quality 
chemicals, 

forestry 
products, 
and water 

management 
services

Streamlining inventories to 
align with socially sensitive 

trends and responding 
effectively to global 

emergencies, such as 
pandemics

Value Chain

R&D Sourcing and 
Planning

Processing 
and Quality 

Control

Storage and 
Distribution

Graphic, 
Packaging, 

CPG, 
Hygiene

The Paper industry has experienced significant 
shifts with declining demand in the digital age. 
Yet, as a highly recyclable material, it’s increasingly 
utilized for packaging as an eco-friendly alternative 
to plastic that meets hygiene requirements. In 
such an asset-intensive value chain, Industry 4.0 
technologies can enhance utilization and yields, 
achieve material, chemical, and energy savings, 
and drive competitiveness amid shifting market 
focus.

The Paper Sector at a Glance

Industry 2.0 10

Industry 3.0 70

Industry 4.0 20

Sector Maturity (%)*

*Sector maturity determined by outcome scores from ITTI Assessments and figures presented are approximate and rounded to the nearest whole 
number
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Overall Digital Maturity

	 The Paper sector is highly mature and sophisticated, characterized by a strong suite of integrated digital tools, shopfloor 
automation and intelligence across many value chain dimensions

	 Production Planning and Scheduling has likely been prioritized as efficiency is crucial in paper manufacturing due to the 
continuous nature of the production process and the need to balance demand with capacity

	 Similarly, for Quality Management and Material Circularity in paper manufacturing, stringent quality management 
ensures product reliability and adherence to standards, while a focus on Material Circularity addresses sustainable 
resource use and cost optimization

Overall Maturity

	 The sector has showcased strength in Production Planning and Scheduling, along with Quality Management and 
Material Circularity, as seen in the ongoing development of these dimensions by the Best-in-Class example

Best-in-Class Comparison

	 However, Customer Care and Service remains relatively low, which is indicative of a dimension that has significant 
potential for improvement

	 Utilities Management is crucial in paper manufacturing, a sector characterized by its intensive energy and water usage. 
As such, effective management of these utilities not only leads to cost savings but also enhances operational efficiency 
and sustainability

Thoughts for Exploration

Overall Current Digital Maturity across 
the Paper Sector

Current State Digital Maturity

Underdeveloped Advancing Sophisticated Sector Average Best-in-Class

Product Lifecycle Management
Marketing and Sales

Supply Chain Planning

Utilities Management

Quality Management
Maintenance

Sourcing and Procurement

Warehouse Management

Logistics Management

Production Planning and Scheduling

Customer Care and Service

Business Processes and Intelligence

Technology Management

I4.0 Strategy and Governance

Digitally Fit Organization

Sustainability Strategy 
and Governance

Material Circularity

Water and Wastewater Management

Emissions Management

Production Execution

ITTI Key Insights

The Paper sector exemplifies digital maturity, combining operational excellence with a strong commitment to 
sustainable practices
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Strategic Recommendations to Improve 
Performance across the Sector, based on ITTI 
Focus Area Insights

ITTI Recommended Top 
5 Sector Focus Areas 

ITTI 
Dimension

Opportunities for Advancing 
Digital Maturity

The sector should aim to prioritize the maintenance 
of critical assets in the Paper sector, including paper 
machines, bearings, motors, drivers, dryers, and roller 
blades, and implement AI-based predictive maintenance 
standards to ensure the reliability and performance of 
these assets.

Conducting advanced route optimization and scenario 
analysis represents a critical use case that could 
efficiently meet customer demand and enhance supply 
chain resilience. Additionally, it promotes sustainability 
by reducing the environmental footprint.

The sector should prioritize investments in horizontal 
integrations with manufacturers to enhance accurate 
demand sensing, optimize production planning, and 
enable dynamic, customized pricing. This strategic 
approach aligns with the sector’s commitment to eco-
friendly and hygienic solutions, supporting key social 
marketing themes.

Business Process Management (BPM) serves as vital 
support in improving production scheduling, quality 
control, and inventory management. It holds the 
potential to elevate these areas by optimizing stock 
levels, enhancing logistics efficiency, and ensuring timely 
delivery.

Aligning with global standards, the sector should 
prioritize AI-driven kappa number enhancement and 
yield optimization. The implementation of AI-driven 
coatings prevents overproduction, improves paper 
quality, and enhances strength and GSM quality.

Supply Chain 
Planning

Maintenance Management

20%

Manufacturing 
Process Efficiency

17%

14%

Production Planning and 
Scheduling Effectiveness

11%

Inventory Management

Quality Improvement

11%

Maintenance 
Management

Quality 
Management

Business 
Processes and 
Intelligence

Marketing 
and Sales

Strategic Recommendations
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Insights into the Adoption of Industry 4.0 
Technologies among Paper Manufacturers in 
the UAE

Industry 4.0 Adoption - Local Adoption

	 Paper manufacturers (~10% of sector companies) have implemented, or are looking to implement, some form 
of customer integration between the respective enterprise applications through technologies, such as Electronic 
Data Exchange (EDI) or Robotics Process Automation (RPA) for automated Procure-to-Pay workflows

Key Callouts

Sector Adoption 
of Industry 4.0 
Technologies

Sample Industry 4.0 
Use Cases

Industry 4.0 
Technology

Production 
Execution

40%

	 Vertical integration of shopfloor 
MES and ERP systems for 
the seamless monitoring and 
proactive management of planned 
and actual production

	 Process historians for 
comprehensive data collection 
and storage to support in-depth 
analysis, decision-making and 
advanced analytics

	 IT/OT Integration

Technology 
Management

20% 	 Advanced 
Cybersecurity 
Measures

	 Defined cybersecurity policies 
include asset management, 
corporate VPN, access 
management, backup and 
restoration, disaster recovery, and 
business continuity, along with 
the use of DMZ (Demilitarized 
Zones)

Quality 
Management

40%
	 Computer Vision

	 Advanced closed-loop quality 
control systems, including 
computer vision and in-line 
validation, to promptly detect 
and address deviations, ensuring 
consistent product quality
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Potential Areas for Further Adoption of Industry 
4.0 Technologies in the Paper Sector

Key Industry 4.0 Use Cases Driving Paper

Industry 4.0 Adoption - Opportunities

Key Value Chain Drivers

The need to adapt to 
digitalization is driving 
paper manufacturers 
to adopt Industry 4.0 

technologies. This 
strategic shift is essential 
for achieving quality and 

maintaining profitable 
margins in core paper 

products

Digitalization enables 
manufacturers to 

expand into sustainable 
packaging and healthcare 

product segments, 
diversifying their business 

portfolio and ensuring 
long-term growth and 

competitiveness

Embracing digitalization 
aligns with the overarching 
goal of meeting evolving 

market demands and 
addressing key industry 
imperatives, including 

sustainability, by reducing 
environmental impact and 

promoting eco-friendly 
practices

Digital Twin

Steering paper mills towards achieving 
efficient production, quality output, and 
cost-effectiveness

Predictive Maintenance 

Enabling predictive maintenance of 
fourdrinier, cylinder machines, calendars, 
rewinders and slitters

Automated Production Schedules  

AI-based ‘what-if’ scenario analysis of 
constraints to derive optimal schedules

Quality Management 

Implementing AI-based chemical dosing and 
Kappa number control

Sourcing and Procurement

Ensuring ethical sourcing from forests 
through blockchain while establishing 
effective carbon offset measures

Emissions Management 

Employing AI-driven energy resource 
management practices for optimized 
emissions control

Note: Globally trending Industry 4.0 use cases, that are designed to address business imperatives and value chain drivers have been proposed 
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Paper Sector | 
Manufacturer Showcase

Local Showcase

Company 

Ittihad Paper Mill

Opportunity for Industry 4.0

Building a state-of-the-art greenfield plant, 
the largest paper mill and the first of its 
kind in the Middle East, demanded the 
adoption of cutting-edge technologies. 
This strategic investment was crucial for 
ensuring exceptional quality standards 
and building customer trust, supported 
by concrete evidence of top-notch quality 
and punctual deliveries.

Solution Approach

The proposed Industry 4.0 initiatives are outlined as follows:

	 Implementing a state-of-the-art MES solution from ABB for real-time consolidated visibility and end-to-end 
traceability of operations

	 Introducing automated quality control systems, reducing testing time to just 10 minutes and providing detailed 
reports with over 100 parameters

	 Utilizing AI models to accurately assess the quality of chemicals, aiding in the identification of reliable raw 
material suppliers

	 Successfully implementing condition-based maintenance for assets, leading to a significant reduction in 
downtime

Sustainability

	 Establishing a water polishing plant 
to reduce reliance on incoming 
water from the municipality (with 
funding secured and implementation 
currently underway)

Investment

12.0 Mn AED

Success Factors

	 The leadership’s vision and Best-in-
Class partners, such as ABB, from 
the Paper sector were instrumental 
to ensuring success

Value Creation

up to 10% Reduced Operating Cost

10-20% Minimized Production Disruption

1-10% Reduced Production Cost
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Sector at a Glance 

Petrochemicals and 
Chemicals

Sector Focus

R&D Sourcing and 
Planning

Processing 
and Quality 

Control

Storage and 
Distribution

CPG, Industrial 
and Regulated 
Manufacturers

Sector Business Imperatives

Expediting 
material 

genomics for 
the discovery 

of high-
performing 
materials

Guaranteeing 
safety and 
reliability 

for the end 
consumer

Maximizing 
yield by 

optimizing 
process 

parameters 
and material 

characteristics

Improving 
agility and 
accuracy 

in demand 
forecasting, 
enhancing 
shipment 

visibility, and 
ensuring the 
safe transit 

of hazardous 
chemicals

Aligning inventories 
with evolving business 

models, prioritizing value 
or performance based on 
customer needs rather 

than stockpiling for volume

Value Chain

The Petrochemicals and Chemicals sector serves as 
a crucial foundation for many industries, significantly 
influencing downstream sectors due to its extensive 
applications. Yet, this sector is challenged by its carbon-
intensive operations, in addition to grappling with 
economic downturns that affect raw material costs and 
market uncertainties. However, the sector is among the 
leading adopters of Industry 3.0 technologies, laying a 
strong foundation to embrace Industry 4.0 advancements 
and being well-positioned to drive operational 
enhancements and foster innovative business models.

The Petrochemicals and Chemicals Sector at a Glance

Industry 2.0 24

Industry 3.0 76

Sector Maturity (%)*

*Sector maturity determined by outcome scores from ITTI Assessments and figures presented are approximate and rounded to the nearest whole 
number
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Overall Digital Maturity

	 In the Petrochemicals and Chemicals sector, there is a moderate level of digital maturity across dimensions. This is 
characterized by manufacturers adopting digital tools and automation, likely driven by a strategic focus on digitalizing 
key operational aspects

	 The sector showcases strength in Product Lifecycle Management and Supply Chain Management dimensions, enabling 
manufacturers to effectively control product quality and streamline operations, ensuring efficient, reliable delivery of 
complex chemical products

	 Similarly, the sector is noted to have focused on Material Circularity and overall Sustainability Strategy and Governance, 
likely due to the fact that the sector deals with finite resources and generates significant waste

Overall Maturity

	 Advancements in Business Processes and Intelligence and Technology Management are evident in top-performing 
examples, where leaders recognize the advantages of integrating data and processes. This integration enhances 
manufacturing capabilities, enabling them to stay competitive in an increasingly challenging market landscape

Best-in-Class Comparison

	 Dimensions related to core manufacturing and production are lagging, especially in Production Planning & Scheduling 
and Utilities Management

	 To maintain competitiveness and efficiency, Petrochemicals and Chemicals manufacturers should prioritize enhancing 
core production execution, ensuring more streamlined, reliable, and cost-effective operations

Thoughts for Exploration

Overall Current Digital Maturity across the 
Petrochemicals and Chemicals Sector

Current State Digital Maturity

Underdeveloped Advancing Sophisticated Sector Average Best-in-Class

Product Lifecycle Management

Marketing and Sales

Supply Chain Planning

Utilities Management

Quality Management
Maintenance

Sourcing and Procurement

Warehouse Management

Logistics Management

Production Planning and Scheduling

Customer Care and Service

Business Processes and Intelligence

Technology Management

I4.0 Strategy and Governance

Digitally Fit Organization

Sustainability Strategy 
and Governance

Material Circularity

Water and Wastewater Management

Emissions Management

Production Execution

ITTI Key Insights

The Petrochemicals and Chemicals sector shows moderate digital maturity, with strengths in Product Lifecycle 
Management and Enterprise Administration
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Strategic Recommendations to Improve 
Performance across the Sector, based on ITTI 
Focus Area Insights

ITTI Recommended Top 
5 Sector Focus Areas 

ITTI 
Dimension

Opportunities for Advancing 
Digital Maturity

The sector should aim to tackle process variability issues 
stemming from fluctuating raw material quality, dosing, 
temperature control, residence time, system fouling, 
and aging catalysts. Addressing these can be effectively 
achieved by implementing IT-OT integration of shopfloor 
and enterprise systems.

Adopting transparency in shipment status and inventory 
levels, and sourcing locally from top-rated suppliers, can 
equip manufacturers with optimal production networks, 
in addition to insights into regional costs, and operating 
risks, thus establishing the right supplier footprint and 
addressing Inventory Management.

To improve the effectiveness of Production Planning and 
Scheduling, manufacturers should efficiently synchronize 
raw material and asset availability, cost considerations, 
and critical reaction times. This can be achieved by 
adopting advanced planning software, which facilitates 
better coordination and management of these key 
factors.

Enhancing on-time delivery through stronger supply 
chain resilience is key, employing real-time monitoring 
and artificial and machine learning programs can help 
manage challenges such as raw material volatility, 
regulatory compliance, and transportation logistics.

Manufacturers should consider Business Process 
Management (BPM) as it has the potential to enhance 
Inventory Management by establishing reorder triggers 
and trend monitoring for production execution, and 
streamlining logistics with quality checks, automated 
tracking, and optimized routing for prompt delivery, 
enabling better supply chain planning.

12%

Inventory Management

Quality Improvement

9%

Business 
Processes and 
Intelligence

Sourcing and 
Procurement

Supply Chain 
Planning

17%

Production Planning and 
Scheduling Effectiveness Production 

Execution

Production 
Planning and 
Scheduling

Maintenance Management

9%

Time To Delivery

12%

Strategic Recommendations
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Insights into the Adoption of Industry 4.0 
Technologies among Petrochemicals and Chemicals 
Manufacturers in the UAE

Industry 4.0 Adoption - Local Adoption

	 Petrochemicals and Chemicals manufacturers have adopted Electronic Data Interchange (EDI), used for integrating 
purchase and sales orders with suppliers, to reduce lead times and manage supply risks, as well as automating 
customer portal transactions to enhance order processing, inventory management, and provide real-time order tracking

Key Callouts

Sector Adoption 
of Industry 4.0 
Technologies

Sample Industry 4.0 
Use Cases

Industry 4.0 
Technology

Production 
Execution

15% 	 Robotics automation integrated 
with end-of-line manufacturing 
process activities to achieve 
precision in material handling and 
packaging

	 Robotics and 
Automation

Technology 
Management

15% 	 Advanced 
Cybersecurity 
Measures

	 Comprehensive cybersecurity 
policies covering asset 
management, corporate VPN, 
access control, backup and 
restoration, disaster recovery, and 
business continuity

Utility 
Management

15%
	 Advanced 

Analytics

	 Digital energy meters for tracking 
electricity and flow meters 
for monitoring water and gas 
usage were installed, coupled 
with advanced analytics for 
optimization opportunities
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Potential Areas for Further Adoption of Industry 4.0 
Technologies in the Petrochemicals and Chemicals 
Sector

Key Industry 4.0 Use Cases Driving Petrochemicals and Chemicals

Industry 4.0 Adoption - Opportunities

Key Value Chain Drivers

The adoption of Industry 
4.0 technologies is 
essential, driven by 
the goal to enhance 
commodity players’ 

success through customer 
service, emphasizing 

safety, consistency, and 
cost efficiency

There is a need to balance 
the volatility of raw materials, 
which requires sophisticated 

forecasting and resource 
management tools. Further, 
minimizing environmental 

impact is a significant driver, 
as these technologies enable 
more sustainable operations 

through better waste 
management and reduced 

emissions

Enhanced supply chain 
integration, improved product 

quality, and consistent material 
availability are facilitated by 
digital tools, ensuring the 
sector’s role as a reliable 

supplier in various industrial 
ecosystems. This integration 
of advanced technologies is 
essential to providing robust 

support to downstream 
industries

Product Lifecycle Management

Utilizing advanced materials for lab-scale 
3D-printed reactors as an alternative to 
stainless steel

Predictive Maintenance 

Enabling predictive maintenance for minimal 
downtime in an industry with narrow profit 
margins

Automated Production Schedules  

AI-based ‘what-if’ scenario analysis of 
constraints to derive optimal schedules

Quality Management 

Minimizing variability and ensuring optimal dosing 
through AI-based integrated process control 
across parameters

Sourcing and Procurement

Ensuring ethical sourcing of ingredients 
through blockchain and monitoring of 
in-transit conditions

Emissions Management 

Employing AI-driven energy resource 
management practices for optimized 
emissions control

Note: Globally trending Industry 4.0 use cases, that are designed to address business imperatives and value chain drivers have been proposed 
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Petrochemicals and Chemicals Sector | 
Manufacturer Showcase

Local Showcase

Solution Approach

Key sustainability initiatives envisioned comprise:

	 Energy Efficiency Roadmap: Implementing a plan projected to reduce CO2eq. emissions by 600,000 metric 
tonnes annually by 2030

	 Flaring: Working towards achieving zero continuous flaring by 2030 to enhance efficiency and economic 
performance

	 Circularity: Fostering product recyclability, eliminating single-use applications and increasing recycled content 
in the solutions

Sustainability

	 Decarbonization

	 Circularity

Investment

Undisclosed

Success Factors

	 The vested commitment of 
leadership to advance sustainability is 
pivotal for success, as demonstrated 
through the long-term commitments 
and progress achieved on several 
fronts

Company 

Borouge

Opportunity for Industry 4.0

Borouge has embarked on a sustainability 
journey with the goal of tackling emissions 
and  promoting material circularity in the 
company by the year 2030.

Value Creation

28% Reduced Energy intensity

29% Reduced GHG intensity for Scope 1

31% Reduced GHG intensity for Scope 2

20% Sales volume derived from new products 
developed at Borouge Innovation Centre
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Building Materials manufacturing, which includes 
the production of essential components such as 
cement, plays a critical role in construction and 
infrastructure development. This sector, known 
for its carbon-intensive processes and substantial 
solid waste generation, is growing and hence well-
positioned to adopt recycling and reuse practices. 
The integration of Industry 4.0 technologies 
can transform this field, increasing efficiency, 
enhancing sustainability, reducing operating costs, 
and facilitating remote, integrated operations in 
manufacturing plants.

R&D Raw Materials 
(from Mines)

Processing 
and Quality 

Control

Storage and 
Distribution

Construction, 
and Real 

Estate, Among 
Others

Sector Business Imperatives

Accelerating 
the 

development of 
green cement 
and materials 

through 
efficient 

carbon capture 
techniques

Recycling 
construction 

and demolition 
waste, re-

carbonating 
waste, and 

utilizing 
alternative 

materials and 
fuels

Coordinating 
inputs and 

ensuring high-
quality output 

across multiple 
processes from 

a centralized 
location

Sourcing 
high-quality 

raw materials 
and products 
using a cost-

effective, 
sustainable, 

and agile 
method to 
minimize 
the risk of 

counterfeits

Optimizing supply chain 
routes to minimize costs 
and reduce the carbon 

footprint

Value Chain

Building Materials
Sector Focus

The Building Materials Sector at a Glance

Sector at a Glance 

Industry 2.0 15

Industry 3.0 77

Industry 4.0 8

Sector Maturity (%)*

*Sector maturity determined by outcome scores from ITTI Assessments and figures presented are approximate and rounded to the nearest whole 
number
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Underdeveloped Advancing Sophisticated Sector Average Best-in-Class

Product Lifecycle Management
Marketing and Sales

Supply Chain Planning

Utilities Management

Quality Management
Maintenance

Sourcing and Procurement

Warehouse Management

Logistics Management

Production Planning and Scheduling

Customer Care and Service

Business Processes and Intelligence

Technology Management

I4.0 Strategy and Governance

Digitally Fit Organization

Sustainability Strategy 
and Governance

Material Circularity

Water and Wastewater Management

Emissions Management

Production Execution

Overall Current Digital Maturity across the 
Building Materials Sector

Current State Digital Maturity

	 The Building Materials sector is uniquely positioned, balancing emerging and sophisticated stages through the integration of digital 
tools and automation practices for essential business processes and production operations

	 The notable performance across all three sustainability dimensions can be linked to the sector’s history and inherent characteristics. For 
instance, efficiently integrating waste materials into furnace operations, or from incremental modifications to production equipment to 
reduce energy consumption

	 Additionally, the sector excels in core manufacturing dimensions, with manufacturers employing automation technologies for 
continuous process and quality control

Overall Maturity

	 The sector’s leaders continually strengthen their top dimensions, building and enhancing capabilities where known optimizations 
and efficiencies can be targeted and realized

Best-in-Class Comparison

	 Traditionally, R&D has not been a focus as the fundamental technology and methods for producing these materials have remained 
largely unchanged for decades, leading to a less perceived need for extensive R&D

	 The sector is under pressure to reduce its significant carbon footprint, steering manufacturers toward research into alternative, 
greener materials and more energy-efficient manufacturing processes

Thoughts for Exploration

ITTI Key Insights

Overall Digital Maturity

The Building Materials sector displays moderate maturity, blending established digitalization with advanced digital 
tools and automation
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ITTI Recommended Top 
5 Sector Focus Areas

ITTI 
Dimension

Opportunities for Advancing 
Digital Maturity

Manufacturers should consider implementing planning 
and scheduling software capable of conducting ‘what-if’ 
scenarios, thereby enabling planners to create pragmatic 
schedules that consider operational constraints, supplier 
dependencies, equipment uptime, and power curve 
startups.

Manufacturers should consider IoT for automated 
replenishment and visibility at the silo level, sustainable 
sourcing practices and integration with supplier systems 
to ensure consistency in raw material quality along with 
timely delivery.

Advanced analytics-based identification of golden batches 
at various stages of cement production can significantly 
enhance process quality. This approach involves fine-
tuning key factors such as the raw material mix during 
milling, milling settings, coal texture, kiln temperature 
distribution, and fan speed at cooling towers, among 
others.

Cement manufacturers are recommended to employ 
advanced data analytics for utility management to 
enhance energy efficiency. By focusing on optimizing 
key areas such as kilns, preheating ovens, and crushing 
and grinding sections, manufacturers can significantly 
reduce specific energy consumption, leading to more 
cost-effective operations.

Companies can improve demand forecasting by analyzing 
market trends and customer behaviors. This leads to 
better Inventory Management and efficient production 
planning, significantly enhancing overall business 
efficiency.

Production Planning and 
Scheduling Effectiveness

26%

Manufacturing 
Process Efficiency

16%

Maintenance Management

12%

Quality Improvement

14%

Time-to-Delivery

8%

Sourcing and 
Procurement

Production 
Planning and 
Scheduling

Quality 
Management

Utilities 
Management

Marketing 
and Sales

Strategic Recommendations

Strategic Recommendations to Improve 
Performance across the Sector, based on ITTI 
Focus Area Insights
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Insights into the Adoption of Industry 4.0 
Technologies among Building Materials 
Manufacturers in the UAE

Sector Adoption 
of Industry 4.0 
Technologies

Sample Industry 4.0 
Use Cases

Industry 4.0 
Technology

Quality 
Management

25%
	 Quality control integration through 

automated scanners to evaluate 
the quality of incoming raw 
materials. These scanners provide 
real-time data, allowing the facility 
to immediately adjust chemical 
mix compositions, flow rates, and 
machinery settings

	 Machine Vision

Business 
Processes and 

Intelligence

8% 	 Advanced 
Analytics

	 Robotics Process 
Automation (RPA)

	 Predictive algorithms in the ERP 
system to analyze historical 
transactions and customer 
ratings for improved quality 
control

	 Robotics Process Automation 
(RPA) for automated enterprise 
workflows, improving operational 
efficiency and reducing human 
error

Production 
Execution

17%
	 IT/OT Integration

	 Shopfloor MES integration with 
ERP systems for improved real-
time information flow, enhanced 
decision-making and resource 
optimization in past business 
operations

Key Callouts

	 A leading building materials manufacturer has successfully implemented condition monitoring in their factory, 
analyzing data to create health profiles for critical machinery. This strategy has enabled them to proactively conduct 
predictive maintenance, significantly reducing equipment downtime

Industry 4.0 Adoption - Local Adoption
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Potential Areas for Further Adoption of Industry 4.0 
Technologies in the Building Materials Sector

Integrated Remote Control Centers

Modeling processing operations to 
develop remote integrated proactive 
control systems

Automated Production Schedules 

AI-based ‘what-if’ scenario analysis of 
constraints to derive optimal schedules

Predictive Maintenance
Enabling predictive maintenance of gearboxes, 
mills, cooling towers, and kilns to enhance 
OEE and optimize equipment performance

Energy and Utilities  

Optimizing energy use by identifying waste 
in kiln operations, substituting clinker factors, 
and utilizing alternative power sources

Kiln Optimization 

AI-based quality control for process 
quality, based on data from over 1,000+ 
parameters derived from control systems 
and raw material variations

Alternative Fuel Optimization 

Utilizing AI for optimizing alternative fuels 
based on calorific profiles and the impact 
on assets and product quality

Key Value Chain Drivers

The Building Materials 
sector’s adoption of 

Industry 4.0 technologies 
is primarily driven by 

sustainability and efficiency 
requirements with the 
intent to support the 

continued optimization of 
factory operations

Sustainable resource 
management is crucial, as 
these technologies enable 

the use of eco-friendly 
materials and reduce 

waste. Energy efficiency 
is another key driver, 

with smart technologies 
significantly lowering 

energy consumption and 
emissions

The adoption of digital 
tools streamlines supply 

chain processes, ensuring 
consistent quality and the 

availability of materials. 
This technological shift 

not only helps in meeting 
environmental standards 

but also enhances the 
sector’s overall operational 

competitiveness

Key Industry 4.0 Use Cases Driving Building Materials

Note: Globally trending Industry 4.0 use cases, that are designed to address business imperatives and value chain drivers have been proposed 

Industry 4.0 Adoption - Opportunities
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Building Materials Sector | 
Manufacturer Showcase

Solution Approach

The proposed Industry 4.0 initiatives are outlined as follows:

	 Implemented condition monitoring for critical assets, including motors, gearboxes, and fans
	 Integrated sensors to monitor vibration and temperature, accessible through an online portal
	 Enabled proactive maintenance alerts triggered by threshold breaches, optimizing spare parts inventory
	 Utilized intelligent surveillance through computer vision for intrusion alerts and monitoring suspicious activities

Sustainability

	 Installation of digital meters for 
energy and water monitoring

	 Utilisation of alternative materials to 
substitute clinker, reducing energy 
intensity

Investment

1.0 Mn AED

Company 

Star Cement

Opportunity for Industry 4.0

To identify critical asset locations, 
reduce downtime through proactive 
identification, streamline repairs and 
spare parts management, and enhance 
safety measures, all aimed at achieving 
near-zero workplace incidents

Local Showcase

Success Factors

	 Digital transformation aims to 
enhance efficiencies through 
Microsoft’s top-tier cloud 
capabilities, resulting in significant 
energy savings

Value Creation

Reduced Breakdown Hour

11-20% Improved Productivity

11-20% Reduced Cost of Production

21-30% Reduced Energy Consumption

80-90%
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The Plastics sector faces the challenge of 
addressing recycling and the reduction of single-
use plastics. Simultaneously, manufacturers must 
manage the influence of low-cost gas feedstock and 
ESG goals. Achieving operational excellence in this 
context involves leveraging Artificial Intelligence to 
uncover hidden efficiencies and strengthen supply 
chain resilience. Success also hinges on close 
collaboration with ecosystem partners, including 
regulators, major consumer industries, and society 
at large.

R&D Raw Material 
Producers

Plastic 
Processors and 

Convertors

Storage and 
Distribution

Downstream 
Industries 

(Auto, CPG)

Sector Business Imperatives

Prioritizing 
design for higher 
recycling rates 
and adopting 
bioplastics as 
sustainable 

alternatives are 
crucial efforts 
in promoting 
sustainability

Establishing 
recycling 
supply 

chains with 
downstream 
partners is 

essential for 
sustainability

Addressing 
challenges 

related to input 
variability, 

and preparing 
for low 

environmental 
footprint 

production are 
key objectives

Mandating 
that producers 
of monomers 
and polymers 
prioritize the 

use of recycled 
or reusable 
options over 

virgin materials

Minimizing the carbon 
footprint on cost-optimized 

supply chain routes is 
a key priority, involving 
efficient transportation, 

network optimization, and 
sustainable practices

Value Chain

The Plastics Sector at a Glance

Plastics
Sector Focus

Sector at a Glance 

Industry 2.0 20

Industry 3.0 68

Industry 4.0 12

Sector Maturity (%)*

*Sector maturity determined by outcome scores from ITTI Assessments and figures presented are approximate and rounded to the nearest whole 
number
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Underdeveloped Advancing Sophisticated Sector Average Best-in-Class

Product Lifecycle Management
Marketing and Sales

Supply Chain Planning

Utilities Management

Quality Management
Maintenance

Sourcing and Procurement

Warehouse Management

Logistics Management

Production Planning and Scheduling

Customer Care and Service

Business Processes and Intelligence

Technology Management

I4.0 Strategy and Governance

Digitally Fit Organization

Sustainability Strategy 
and Governance

Material Circularity

Water and Wastewater Management

Emissions Management

Production Execution

Overall Current Digital Maturity across the 
Plastics Sector

Current State Digital Maturity

	 The Plastics sector exhibits a robust average baseline, progressively moving towards stabilizing the integration of digital tools across 
key segments of the value chain

	 The sector demonstrates strong leadership in crafting long-term Industry 4.0 roadmaps, excelling in enterprise dimensions, such as 
Business Processes and Intelligence, and Digitally Fit Organization for upskilling talent

	 The sector has focused on Marketing and Sales to enhance competitiveness, expand into potential markets, enhance customer 
relationships, improve brand reputation, and swiftly adapt to changing market trends and regulations

Overall Maturity

	 The Best-in-Class manufacturer demonstrates sophisticated maturity in various dimensions, particularly in Product Lifecycle 
Management, Warehouse Management, and the company’s vision and culture. This highlights the significance of a long-term vision 
as a cornerstone for consistent progress

Best-in-Class Comparison

	 Utilities and Emissions Management appear to have lagged in comparison to the other dimensions. However, Plastics manufacturers 
should  consider developing utilities as it is essential to optimize energy-intensive processes, such as injection molding

	 Further augmenting R&D efforts focused on discovering more recyclable materials and exploring the use of bio-plastics represent 
promising avenues for advancing material circularity

Thoughts for Exploration

ITTI Key Insights

Overall Digital Maturity

The Plastics sector is advancing digitally, exploring cutting-edge technologies across various dimensions
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ITTI Recommended Top 
5 Sector Focus Areas

ITTI 
Dimension

Opportunities for Advancing 
Digital Maturity

Production Planning and 
Scheduling Effectiveness

20%

Maintenance 
Management

16%

Inventory Management

8%

Manufacturers should consider using data analytics for 
Production Planning and Scheduling based on historical 
data, market insights, and supply chain information, to 
help make informed decisions and optimize operations.

Implementing predictive maintenance for injection 
molding machines is crucial. Modeling factors such 
as injection time, screw position, cooling time, and 
monitoring issues such as high-pressure, overheating, 
noise, and abnormal energy consumption allows for 
proactive malfunction prevention and quality control.

As a next step, manufacturers should consider 
implementing computer vision inspections and 
integrated process control for improved product quality 
and operational efficiency. These technologies enable 
precise defect detection, waste reduction, and real-time 
monitoring, ultimately enhancing quality and reducing 
operational costs.

Manufacturers should consider integrating predictive 
and prescriptive analytics tools for actionable insights 
to proactively address disruptions, reduce operational 
costs, and elevate overall performance, thus enabling the 
sector to navigate uncertainties more effectively through 
more robust, cost-efficient supply chains.

In the energy-intensive Plastics sector, particularly for 
injection molding, businesses are advised to reduce 
energy consumption by establishing baseline usage, 
identifying inefficiencies, and implementing automated 
controls. Additionally, optimizing processes and 
scheduling during low-cost energy periods is essential 
for enhancing efficiency.

Manufacturing 
Process Efficiency

13%

Quality Improvement

13%

Production 
Planning and 
Scheduling

Maintenance 
Management

Quality 
Management

Supply Chain 
Planning

Utilities 
Management

Strategic Recommendations

Strategic Recommendations to Improve 
Performance across the Sector, based on ITTI 
Focus Area Insights
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Insights into the Adoption of Industry 4.0 
Technologies among Plastics Manufacturers 
in the UAE

Sector Adoption 
of Industry 4.0 
Technologies

Sample Industry 4.0 
Use Cases

Industry 4.0 
Technology

Production 
Execution

28%

	 Integrated IT/OT systems, 
combining DCS with MES and 
ERP for seamless bi-directional 
flow between enterprise and 
shopfloor systems

	 Automated material handling for 
streamlined assembly line tasks 
such as picking and cutting on the 
fittings line

	 IT/OT Integration

	 Robotics and 
Automation

	 Computer Vision

	 Artificial Intelligence

	 Computer vision-based quality 
monitoring systems, utilizing 
AI-driven quality prediction 
algorithms, and establishing 
closed-loop quality monitoring 
systems for optimized quality 
control processes

Marketing and 
Sales

16% 	 Electronic Data 
Exchange (EDI)

	 Artificial 
Intelligence

	 Integrated with customer portals 
for greater downstream visibility

	 AI-driven market intelligence and 
target marketing campaigns for 
data-driven decision-making

Key Callouts

	 The Best-in-Class Plastics manufacturer has achieved complete autonomy in material handling, storage, and 
retrieval, due to the implementation of Autonomous Guided Vehicles (AGVs)

	 Additionally, palletizing, wrapping, packing, and marking tasks are seamlessly handled by industrial robots and 
conveyor systems, ensuring a fully autonomous workflow

Quality 
Management

12%

Industry 4.0 Adoption - Local Adoption
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Potential Areas for Further Adoption of Industry 
4.0 Technologies in the Plastics Sector
Key Value Chain Drivers

Key Industry 4.0 Use Cases Driving Plastics

Note: Globally trending Industry 4.0 use cases, that are designed to address business imperatives and value chain drivers have been proposed 

In the Plastics sector, 
Industry 4.0 adoption is 
driven by many factors, 

such as increasing consumer 
demand for customized 
products that requires 

more agile and adaptable 
manufacturing processes

Further, manufacturers face 
increased pressures on 

advancing Material Circularity, 
incorporating reusable plastics 

and efficient processes as 
cost-neutral substitutes for 

virgin materials

The need for efficient and 
integrated supply chains 
is also paramount, with 
digital solutions from 

Industry 4.0 enhancing 
supply chain responsiveness 

and coordination, thereby 
ensuring more effective 

manufacturing operations

Digital Twin 

Creating a digital twin to model metal 
processing operations for proactive control

Automated Production Schedules  

AI-based ‘what-if’ scenario analysis of 
constraints to derive optimal schedules

Predictive Maintenance 
Enabling predictive maintenance of 
injection molding machines

Energy and Utilities  

Ensuring energy-optimized operations by 
identifying waste, poor operating conditions 
and the availability of alternative power

Quality Management  

AI-based quality control for process 
quality, based on data from over 1,000+ 
parameters derived from control systems 
and raw material variations

Additive Manufacturing  

3D-printing process accelerates R&D, 
facilitates flexible design iterations, 
produces intricate components, and 
contributes to waste reduction

Industry 4.0 Adoption - Opportunities
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Plastics Sector | 
Manufacturer Showcase

Solution Approach

The proposed Industry 4.0 initiatives are outlined as follows:

	 Goal: Achieving peak Industry 4.0 maturity within 3-5 years
	 Hotpack’s Vision: Digitizing all 15 manufacturing plants for a smart, connected, and sustainable enterprise
	 Transformation of Three Key Factories: Comprising Dubai Investments Park 2, National Industries Park, 

and Umm Al Quwain
	 Initiative: Implementing paperless operations globally

Sustainability

	 Initiatives aimed at improving 
air quality include reducing SO2 

emissions through stack-gas 
desulfurization technology and 
monitoring carbon footprints

Investment

2.0 Mn AED

Success Factors

	 Leveraging additional toolkits and 
methodologies for the development 
of a strategic 3- to 5-year roadmap 
with high-impact business cases

Value Creation

5-10% Reduce operating costs

5-10% Improve overall equipment 
effectiveness

15-20% Improve productivity

The estimated benefits are as follows:

Local Showcase

Company 

Hotpack

Opportunity for Industry 4.0

Hotpack is poised to embark on 
a digital transformation journey, 
embracing state-of-the-art Industry 4.0 
technologies. The Company envisions 
a strategic expansion through a phased 
approach, covering all 15 of its plants in 
the UAE
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The Electrical and Machinery Equipment 
Sector at a Glance
The Electrical and Machinery Equipment sector’s 
complexity is shaped by factors such as lot sizes, 
product variants, engineering expertise, unique 
manufacturing processes, automation levels, 
robotics, skilled labor, quality standards, and on-field 
performance. Success in this sector hinges on the 
ability to customize Industry 4.0 solutions according 
to each company’s specific requirements, taking 
into consideration lot size, production complexity, 
and customization needs, thereby creating 
significant value.

R&D Sourcing and 
Procurement

Machining 
and Assembly 

Lines

Storage and 
Distribution

Downstream 
Industries and 

Customers

Sector Business Imperatives

Using 
sustainable 
materials to 
manufacture 

products 
efficiently, and 
continuously 
enhancing 

their design 
to improve 

performance 
metrics in 

manufacturing

Establishing 
reusable 
materials 
in supply 

chains with 
downstream 
partners is 
crucial for 
promoting 

sustainability

Streamlining 
operations 
involves 

automation, 
operator 

guidance, 
and flexible 

production lines, 
supported by 
early warning 
and inspection 

systems

Establishing 
horizontally 
integrated 
supplier 

networks is 
essential to 
minimizing 

lead times and 
ensuring quality 

assurance

*Sector maturity determined by outcome scores from ITTI Assessments and figures presented are approximate and rounded to the nearest whole 
number

Ensuring resilient 
distribution networks with 
carefully planned just-in-

case inventories is crucial 
for safeguarding supply 

chains against unexpected 
disruptions and maintaining 

uninterrupted product 
availability

Value Chain

Downstream 
Industries and 

Customers

Sector at a Glance 

Electrical and 
Machinery Equipment

Sector Focus

Industry 2.0 20

Industry 3.0 77

Industry 4.0 2

Sector Maturity (%)*
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ITTI Key Insights

Underdeveloped Advancing Sophisticated Sector Average Best-in-Class

Product Lifecycle Management
Marketing and Sales

Supply Chain Planning

Utilities Management

Quality Management
Maintenance

Sourcing and Procurement

Warehouse Management

Logistics Management

Production Planning and Scheduling

Customer Care and Service

Business Processes and Intelligence

Technology Management

I4.0 Strategy and Governance

Digitally Fit Organization

Sustainability Strategy 
and Governance

Material Circularity

Water and Wastewater Management

Emissions Management

Production Execution

Overall Current Digital Maturity across the Electrical 
and Machinery Equipment Sector

Current State Digital Maturity

	 The Electrical and Machinery Equipment sector showcases an advancing digital maturity skewed towards enterprise operations 
enablers rather than core manufacturing and production capability, likely due to the reliance on human capital for executing production 
processes

	 The sector has showcased strength in dimensions related to Supply Chain Management, Technology Management and Quality 
Management

	 The focus areas of the sector are driven by the need to manage complexity in manufacturing operations, adapt to consumer demands 
for customization, and maintain operational resilience and competitive advantage while managing global supply chains

	 The emphasis on Technology Management, and Business Processes and Intelligence is driven by the need to integrate and optimize 
enterprise and shopfloor operations and to enable data-driven decision-making for enhanced efficiency and market responsiveness

Overall Maturity

	 The leaders in the Electrical and Machinery Equipment sector have compounded efforts on the sector’s current focus areas, and have 
pushed towards a sophisticated maturity on these fronts while also picking up on Product Lifecycle Management

Best-in-Class Comparison

	 Manufacturers in the sector should consider exploring increased automation in core production dimensions, and effective Product 
Lifecycle Management, essential for handling the end-to-end processes from design to retirement, particularly when dealing with the 
complexities

Thoughts for Exploration

Overall Digital Maturity

The Electrical and Machinery Equipment sector is evolving towards advanced digital maturity, focusing on 
streamlining supply chains and digital technologies
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ITTI Recommended Top 
5 Sector Focus Areas

ITTI 
Dimension

Opportunities for Advancing 
Digital Maturity

Production Planning and 
Scheduling Effectiveness

24%

Manufacturing 
Process Efficiency

13%

Quality Improvement

11%

The primary goal is to advance the implementation 
of highly automated production lines, extensively 
incorporating robotics, which includes a data-driven 
approach to optimize Overall Equipment Effectiveness 
(OEE), with a special focus on minimizing changeover 
times and employing digital performance management.

The key focus is on adopting digital tools for advanced 
Production Planning and Scheduling, utilizing scenario 
analysis to develop robust production schedules that 
account for product variants, lot sizes, flexible production 
lines, load balancing, parts supply, order grouping, 
minimizing changeovers, and mapping operator skills.

The attention here is on key strategies for enhancing 
overall product performance which include integrating 
design-to-shopfloor tools, managing instructions and 
Bill of Materials (BOM) effectively to adapt to changing 
demands and product variants, and incorporating field 
performance data into Product Lifecycle Management 
(PLM) software for continuous design improvements.

The recommendation to consider the implementation of 
in-line sensor-based and computer vision-driven quality 
inspections is crucial, serving as an early warning system 
to detect defects and facilitate continuous enhancements 
in process quality.

The employment of advanced analytics and automation 
technologies in areas such as process optimization, 
predictive maintenance for assets, quality control, 
workflow enhancement, financial data analysis, and 
pricing intelligence is essential for meeting and sustaining 
local standards.

Maintenance Management

12%

Time-to-Delivery

9%

Production 
Execution

Production 
Planning and 
Scheduling

Product 
Lifecycle 
Management

Quality 
Management

Business 
Processes and 
Intelligence

Strategic Recommendations

Strategic Recommendations to Improve 
Performance across the Sector, based on ITTI 
Focus Area Insights

85ITTI Industry 4.0 Pulse Report



Insights into the Adoption of Industry 4.0 
Technologies among Electrical and Machinery 
Equipment Manufacturers in the UAE

Sector Adoption 
of Industry 4.0 
Technologies

Sample Industry 4.0 
Use Cases

Industry 4.0 
Technology

Business 
Processes and 

Intelligence

9%

	 Utilisation of Robotics Process 
Automation (RPA) for automated 
enterprise workflows, improving 
operational efficiency and 
reducing human error

	 Introduction of digital performance 
management through advanced 
analytics

	 Robotics Process 
Automation (RPA)

	 Advanced 
Analytics

Quality 
Management

5% 	 Computer Vision

	 Artificial 
Intelligence

	 Utilisation of in-line quality control 
for welding machines to detect 
weld quality

	 Inspection of automated AI-based 
incoming material for improved 
manufacturing processes and 
product quality

Production 
Execution

5%
	 Robotics and 

Automation

	 Utilisation of a robotics welding 
machine with auto-alarms and 
cutoff systems for precision and 
high-quality automated welding

	 Installation of industrial robotics to 
streamline repetitive production 
processes, improving efficiency 
and productivity

Key Callouts

	 Leaders in the Electrical and Machinery Equipment sector have incorporated hybrid on-premises and cloud 
infrastructure for hosting enterprise applications and shopfloor systems, while also adopting comprehensive 
cybersecurity measures, including firewalls, SSL encryption, penetration testing, and threat and vulnerability 
monitoring systems

Industry 4.0 Adoption - Local Adoption
86 ITTI Industry 4.0 Pulse Report



Potential Areas for Further Adoption of Industry 
4.0 Technologies in the Electrical and Machinery 
Equipment Sector
Key Value Chain Drivers

In the Electrical and 
Machinery Equipment 

sector, advanced 
technology adoption is 

gaining momentum. This 
is primarily driven by the 

need to cater to increasing 
product customization and 

manage complex value 
chains

Embracing Industry 4.0 solutions 
marks a strategic shift towards 
enhanced operational efficiency, 

leading to notable cost reductions 
and streamlined production 

processes. This technological 
advancement is also critical to 
maintaining competitiveness 
in a dynamic market, enabling 
manufacturers to rapidly adapt 

to changing consumer demands 
and market trends

Agility is essential for 
sustaining growth and 
fostering continuous 

innovation in the fast-paced 
environment of discrete 

manufacturing

Key Industry 4.0 Use Cases Driving Electrical and Machinery Equipment

Note: Globally trending Industry 4.0 use cases, that are designed to address business imperatives and value chain drivers have been proposed 

Digital Twin 

Implementing digital twin product 
simulation for accelerated R&D and 
time-to-market

Automated Production Schedules  

AI-based ‘what-if’ scenario analysis of 
constraints to derive optimal schedules

Predictive Maintenance

Enabling predictive maintenance CNC, 
injection molding and grinding machines as 
well as robots and HVAC systems

Automated Robotics Assembly Lines  

Efficient and precise assembly of 
components in manufacturing processes

Quality Management  

Conducting camera and sensor-based end-
of-line inspections to detect and address 
defects

Guided Worker Instructions 

AR/VR-based digital work instructions for 
accelerated operator onboarding

Industry 4.0 Adoption - Opportunities
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Electrical and Machinery Equipment Sector | 
Manufacturer Showcase

Company Opportunity for Industry 4.0

To implement a state-of-the-art system 
leveraging industrial robots, automating 
critical assembly activities at different 
stages of the assembly line for a 
discrete manufacturing plant

Solution Approach

Project Scope: Automation of the Main Assembly Line
The project aims to automate the main assembly line responsible for production with the following 
components:
	 11x Industrial Robots
	 18x Screw Feeders
	 Multiple Customized Grippers
	 Modular Station-Wise Configuration (Scalable Solution)

Sustainability

	 Sustainability audit to define the 
plant’s current and long-term 
sustainability roadmap

Investment

8.0-10.0 Mn AED

Success Factors

	 Partnering with a top-tier technology 
and transformation partner engaged 
in a consultative approach to identify 
the best-of-breed technologies and 
system integrators

Value Creation

Local Showcase

EDGE

3x Increase in throughput capacity 
per shift

38% Reduction in manual efforts and 
line full-time equivalent (FTE)

23% Improvement in availability of 
assembly line 
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ITTI FOR 
ACCELERATED 
DIGITAL 
TRANSFORMATION
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This section covers insights from over 158 manufacturers 
and in-depth conversations with industry leaders combined 
to provide guidance on the role of ITTI Assessments 
in accelerating digital transformation within the UAE’s 
manufacturing landscape. The primary focus is to evaluate 
the significance of ITTI awareness in driving and guiding 
digital transformation journeys. It captures the collective 
voice and mindset of industry players, revealing strategic 
roadmaps, technology investments, sustainability priorities, 
and performance targets for assessed manufacturers 
versus others who had not been evaluated.

This section scrutinizes how ITTI Assessments drive digital 
transformation initiatives, moving beyond a mere formality. 
Manufacturers interpret and use insights gained from these 
assessments to identify areas for improvement, strategize 
their digital roadmap, and prioritize technology investments. 
The study contrasts insights between manufacturers who 
have undergone digital maturity assessments and those 
who have not, emphasizing the pivotal role of maturity 

awareness in kickstarting technology transformations in 
the UAE.

Further, this section evaluates the effectiveness of the ITTI 
as a comprehensive and robust framework for assessing 
digital maturity and gauging the manufacturer’s current 
digital maturity state. It also examines the ITTI’s ability to 
align with the manufacturer’s challenges and gaps, offering 
pertinent and practical guidance, and prompting the launch 
of advanced technology projects.

In this final section, the report offers an overview of 
the anticipated impacts of the ITTI Assessments on 
the manufacturing industry in the UAE. This includes 
an analysis of important metrics such as the number of 
Industry 4.0 technology initiatives launched, average 
investment in these projects, and potential job creation 
results. This comprehensive evaluation aims to provide 
insights into the transformative effects of the ITTI on the 
UAE’s manufacturing landscape.

Reading Guide

Assessing ITTI Benefits

An assessment enhances awareness among 
manufacturers by aligning operations with 
their strategic goals and objectives, as well as 
contributing to their digital transformation roadmap

An assessment helps gauge manufacturers’ 
commitment to sustainable manufacturing 
practices when considering any new or planned 
initiatives

An assessment highlights the importance of 
adopting cutting-edge technologies and helps 
evaluate their role in accelerating manufacturers’ 
digital transformation

An assessment aids in the improvement of key 
metrics manufacturers use to measure operational 
efficiency and sustainability, and supports how 
they aim to enhance these through technology

Bringing Awareness

Embedding Sustainability

Underlining Advanced 
Technologies

Assessing Key Metrics

The benefits of ITTI Assessments are validated  
through feedback from manufacturers who were 
assessed

Highlighting Feedback from Local 
Manufacturers in the UAE

The overall impact on the UAE’s industry is evaluated 
to understand potential market opportunities

Evaluating the Potential Impact on 
the UAE Manufacturing Industry

The ITTI Assessment plays a multifaceted role in propelling the digital transformation journey of manufacturers

Validating Benefits Evaluating Potential Impact
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Assessing ITTI Benefits – Bringing Awareness

	 An in-depth analysis reveals that 75% 

of manufacturers with a transformation 

roadmap have undergone an ITTI 

maturity assessment, highlighting its 

crucial role in developing an effective 

digital transformation roadmap.

	 It is observed that the majority of 

manufacturers (around 60%) with 

a digital transformation roadmap 

have initiated technology-related 

projects. This trend underscores 

the effectiveness of having a clear 

and structured digital roadmap in 

facilitating the actual implementation 

of technology initiatives.

	 For manufacturers yet to establish a 

digital transformation strategy, further 

insights suggest they would significantly 

benefit from targeted guidance and 

support in developing their digital 

transformation plans.

Assessing ITTI Benefits

Manufacturers 
who undergo an 
assessment are 
more likely to 
initiate and create 
a transformation 
roadmap compared to 
those who have not.

75

29ITTI Non- 
Assessed

ITTI 
Assessed

Manufacturers who Initiated a Transformation Roadmap (%)*

Key Insights

A comprehensive long-term roadmap translates into digital transformation success by offering a structured plan and 
clear objectives, as opposed to the uncertainty and inefficiency of navigating without one

*Different sample sizes are represented by ‘ITTI Assessed’ vs. ‘ITTI Non-Assessed’ manufacturers
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Assessing ITTI Benefits

Assessing ITTI Benefits – Underlining Advanced 
Technologies

Industry 4.0 Technology Adoption
Industrial Internet of Things (IIoT)

Advanced AnalyticsOthers

Simulation and 
Immersive Factory 

Robotics and Automation

Integration Technology

AI Tech - Prediction 
and Optimization

3D Printing and 
Additive Manufacturing

ITTI Assessed ITTI Non-Assessed

Key Insights

Assessed manufacturers increasingly recognize the advantages of automated data collection and edge analytics, 
realizing more benefits from these technologies

	 The Industrial Internet of Things (IIoT) emerges as the most widely embraced technology among both assessed 
and non-assessed manufacturers. This prevalence is likely because IIoT serves as a foundational element for many 
advanced technology solutions, offering versatile applications across numerous use cases.

	 Advanced Analytics are notably more prevalent among assessed manufacturers, showing 44% higher adoption 
compared to their non-assessed counterparts. This increased adoption is likely influenced by greater awareness of 
its potential applications, such as predictive maintenance and process optimization, among these manufacturers.

	 Similar to Advanced Analytics, Integration Technology sees twice the adoption rate among assessed manufacturers 
compared to their non-assessed counterparts. This higher adoption rate is likely a result of an enhanced understanding 
of its benefits, which would have been highlighted during the assessment process.

	 A noteworthy observation is that manufacturers who have not been evaluated have less exposure to adopting 
advanced technologies. In contrast, those who undergo evaluation display a greater focus on advanced Industry 4.0 
solutions, likely due to increased awareness and understanding.

	 Further, manufacturers are increasingly focusing on cybersecurity due to the heightened needs arising from 
integrating IT and OT systems.

Assessed companies reported a 32% greater adoption of top technologies compared to non-assessed 
manufacturers, with a primary focus on IIoT, AI Technology, Advanced Analytics, Integration Technology, 
Robotics and Automation, and Simulation and Immersive Factory.

32%

Further analysis aids in identifying the preferred focus areas for the adoption of advanced Industry 4.0 technologies in a 
manufacturer’s journey towards digital transformation
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Companies that participate in the assessment are more inclined to pursue initiatives that have a direct impact on 
addressing sustainability-related dimensions.

Assessing ITTI Benefits

Assessing ITTI Benefits – Embedding Sustainability

Key Insights

The focus on sustainability is renewed among manufacturers who are further educated on, and evaluated against, 
relevant dimensions. This increased awareness promotes an organic focus on embedding sustainable initiatives 
alongside advanced technology solutions

Assessed manufacturers were able to address sustainability initiatives in their technology projects at a rate 
approximately 70% higher than their non-assessed counterparts1

Water and Wastewater Management emerges as the foremost sustainability dimension emphasized by 
manufacturers2

‘None of the above’ was chosen twice as frequently by manufacturers who did not undergo an assessment, 
suggesting that the assessment significantly enhances focus on sustainability dimensions3

The ITTI’s emphasis on sustainability assessment highlights its importance for manufacturers in their operational and strategic 
planning.

ITTI Assessed

68%

34%

43%

34%

16%

ITTI Non-Assessed

35%

19%

18%

22%

48%

Sustainability

Sustainability 
Strategy

Material 
Circularity

Water and 
Wastewater 
Management

None of the 
Above

Emissions 
Management
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Assessing ITTI Benefits

Key Insights

Integrating sustainability and Industry 4.0 initiatives is crucial for manufacturers, as it offers a significant opportunity to 
amplify impact. This approach can lead to enhanced efficiency, reduced environmental footprint, and improved long-term 
viability.

Manufacturers undergoing assessments are increasingly prioritizing sustainability in their transformation initiatives, 
ensuring it is a core focus rather than a secondary consideration

The increase in manufacturers opting for a ‘Sustainability Strategy’ reflects a growing emphasis on sustainability1
Manufacturers who had undergone an assessment more frequently selected three key sustainability 
dimensions, demonstrating heightened awareness of the importance of sustainability in conjunction with their 
technology-focused projects post-assessment2
Manufacturers who had not been assessed often overlooked the integration of sustainability dimensions in 
their transformation agendas, indicating a gap in addressing these crucial aspects3

ITTI Non-AssessedITTI  Assessed

Assessing ITTI Benefits – Embedding Sustainability
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Manufacturers 
are integrating 
sustainability into 
their overall strategy 
development, 
indicating a shift 
towards more 
sustainable 
manufacturing. 

Manufacturers 
who have not 
been evaluated 
are less likely 
to showcase 
dedicated 
focus towards 
the various 
sustainability 
dimensions

Sustainability Dimensions of Focus Selected by Manufacturers

Sustainability Dimensions
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Manufacturers who were assessed experienced, on 
average, higher substantial improvements compared 
to those who did not.

ITTI Assessed ITTI Non-Assessed

Assessing ITTI Benefits

Enhanced 
Productivity

Reduced 
Operating 
Cost

Quality Cost 
Reduction

0 5 10 15 20

Average Expected/Attained %

Assessed manufacturers show a greater focus on key KPIs such as Enhanced Productivity, Reduced Operating Costs, 
and Quality Cost Reduction when adopting advanced technologies in their operations

Cost 
Optimization

Revenue 
Improvement

0 5 10

Financial Impact %

ITTI Non-Assessed

ITTI Assessed

Key Metrics Selected by Manufacturers

Assessed companies were 29% more likely to monitor key KPIs, 
typically seeing greater improvements than their non-assessed 
counterparts.

29%

Manufacturers who were assessed reported an 
average cost optimization of 10% as a financial 
impact.

Assessing ITTI Benefits - Assessing Key Metrics
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Assessing ITTI Benefits

Assessing ITTI Benefits

At first glance, ‘Enhanced Productivity’ emerges 
as the primary focus for both ‘ITTI Assessed’ 
and ‘ITTI Non-assessed’ manufacturers, with 
‘Reduced Operating Costs’ and ‘Quality Cost 
Reduction’ closely following in priority. For 
manufacturers, these represent the top KPIs as 
they directly influence economic efficiency and 
market competitiveness. 

Boosting productivity enables manufacturers to 
obtain the most out of their resources, leading 
to enhanced output. Directly lowering operating 
costs has a straightforward impact on improving 
profit margins. Similarly, elevating product 
quality not only reduces waste but also fosters 
customer trust—both critical components for 
sustainable growth and profitability in 
manufacturing. Typically, manufacturers that 
participate in ITTI Assessments witness 
significant improvements across key 
performance areas, translating into notable 
financial gains through both cost reductions and 
revenue increases. On average, ITTI Assessed 
manufacturers report about a 10% improvement 
in performance, compared to a sub-5% 
improvement observed in those who have not 
been assessed.

This can be attributed to the fact that assessments 
enhance manufacturers’ awareness of their 
manufacturing operations, prompting them to 
monitor and improve performance in these areas. 
Additionally, manufacturers become proactive in 
adopting sustainable measures, such as reducing 
energy consumption, which not only aligns with 
global environmental goals but also drives 
operational efficiency and cost savings, while 
strengthening their market standing as a 
responsible business.

Increased Overall Equipment Effectiveness and 
Reduced Production Costs were less frequently 
reported as top KPIs by manufacturers. 
However, these hold significant potential for 
improvement compared to other KPIs. Overall, 
the trend shows that manufacturers who 
engage in ITTI maturity assessments are 
expected to be more proactive and 
comprehensive in their approach to performance 
improvement across various metrics.

In summary, the ITTI Assessment effectively lays a robust foundation, creating strong building blocks for future 
development
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Validating Advantages

The ITTI Assessment provided clarity on maturity, provided a gap analysis and gave actionable recommendations 
which further prompted the manufacturers to initiate technology-related projects

Determining how well the ITTI 
assesses the current state of a 
manufacturer’s technological 
advancement, thus, providing 
clear benchmarks for progress

The ITTI framework has been evaluated across four essential factors to provide a comprehensive perspective on the 
effectiveness of the assessments

	 According to survey results, the ITTI Assessment provided 91% of 
manufacturers with clarity in understanding their company’s digital 
maturity level

	 The assessment further encouraged 79% of manufacturers to 
formally define and build their transformation strategy and roadmap

“Thank you for the continuous support, ITTI makes our 
plans clear and helped us set our priorities.”

Clarity in Maturity

Assessing alignment with 
manufacturers’ challenges to 
ensure that the tool accurately 
reflects specific areas where a 
manufacturer needs to 
improve, facilitating targeted 
transformation efforts

	 According to 89% of manufacturers, the ITTI Assessment served 
as an excellent framework for a gap analysis

	 Based on the gaps identified through the ITTI Assessment, 95% 
of manufacturers have either initiated, or reported plans to initiate, 
projects related to the recommendations provided

“…it lends itself well to close the gaps!”

Alignment with Gaps

Evaluating recommendations is 
crucial to ensuring that the 
guidance provided by the 
assessment is relevant and 
practical, and can be readily 
implemented to enhance digital 
maturity

	 The ITTI Assessment’s recommendations provided clear, relevant 
and actionable guidance for 82% of manufacturers

	 The major concerns for remaining manufacturers were internal 
pre-requisites and the time needed to upgrade existing machinery 
before being able to act on recommendations

“Helped us adopt a more structured approach towards 
the digitization process.”

Applicable 
Recommendations

Measuring the tool’s 
effectiveness in not just 
diagnosing digital maturity 
levels but also motivating 
manufacturers to implement 
required changes and allocate 
investments

	 Approximately 49% of assessed manufacturers have launched at 
least 3 technology-related projects after the evaluation

	 Around 46% of manufacturers have not started planning but are 
intending to launch at least 2 technology-related projects in the 
short-term

“Most of the people would want this level of support to 
get it started.”

Prompt for Action

Validating Benefits
Highlighting Feedback from Local Manufacturers
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The industrial sector has seen significant growth following the adoption of the ITTI framework as a tool for evaluating the 
digital maturity of manufacturers. Drawing insights from these manufacturers, the report conducts an analysis to assess the 
potential impact of the ITTI on various aspects.

Key metrics, including the number of initiated projects, average investment value per project, total allocated budget, 
recruitment of technology-related talent, adopted technologies, sustainability dimensions, KPIs, improved revenue, and 
optimized costs, were evaluated after project implementation post-assessment.

These findings compile the current net potential impact that the assessment has on the UAE’s manufacturing industry, as 
outlined below. The figures encapsulate both investment value and potential market opportunities associated with the top 
technologies highlighted in the section. It is anticipated that this impact will continue to grow as more manufacturers undergo 
ITTI Assessments to expedite their digital transformation journey.

Note: The above potential figures are extrapolated based on all manufacturers having undertaken a digital maturity assessment

Evaluating Potential Impact

Industry 4.0 Technology Projects

Industry 4.0 
Technology 
Projects Initiated

2.1Mn AED

650 600+Mn AED

Potential value invested across 
assessed companies  
(~2-3 projects/manufacturer)Avg. investment value 

in technology projects 
per manufacturer

Digital Talent

360
Number of High-Tech 
Jobs Created in the 
Manufacturing Sector

Typical Roles

Data 
Scientist

Integration 
Specialist

IIoT 
Specialist

ERP 
Consultant

Enhanced Productivity

10-15%

Quality Cost Reduction

~15%

Reduced Operating 
Cost

15-20%
Reduced Energy 

Consumption

~10%

Top Performance Measures

Evaluating Potential Impact 
Evaluating the Potential Impact on the UAE Manufacturing Industry
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A Clear Call to Action
The ITTI represents a pivotal tool as part of the Ministry’s commitment to 
the development of the industrial sector. By providing a thorough digital 
maturity assessment, it equips manufacturers with a comprehensive view 
of their technological standing and pinpoints critical areas for improvement.

Far more than a simple measurement, the index serves as a strategic 
compass, charting a course for manufacturers to meet Industry 4.0 
standards. It provides critical digital transformation insights, in addition to 
a clear direction toward key, actionable initiatives. Designed to translate 
complex data into strategic insights, the index enables manufacturers to 
confidently navigate the digital landscape.

Serving as an evaluation tool and guide, the ITTI enables manufacturers to 
enhance operational efficiency, drive innovation, and strengthen their 
market position in the context of Industry 4.0 and beyond.

The Ministry encourages 
manufacturers to 
engage with the ITTI, 
an instrument designed 
to propel the UAE’s 
industrial sector’s digital 
transformation.
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LOOKING AHEAD
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Looking Ahead | Conclusion

As the industry navigates through an era marked by rapid 
technological advancements, Industry 4.0 emerges as a 
transformative force in manufacturing, presenting 
unmatched opportunities for digital evolution. This report 
acts as a pivotal guide for the UAE’s industrial stakeholders, 
charting a strategic path towards embracing the Fourth 
Industrial Revolution. It highlights essential elements for 
successful digital transformation while fostering a deep 
understanding of the digital landscape.

Manufacturers are advised to adopt the ITTI framework for 
evaluation, thus gaining insights into their digital maturity. 
This enables them to develop tailored plans based on their 
unique digital profiles, ensuring each step forward aligns 
with a more integrated and sophisticated Industry 4.0 
future. The report not only underscores the practical 
benefits of this approach but also stresses the importance 
of roles centered around digital innovation. 

Manufacturers are encouraged to utilize the resources and 
ecosystem enablers offered by key industrial bodies, 
technology partners, and financial institutions. The Ministry 
of Industry and Advanced Technology (MoIAT), in 
collaboration with the Economic Development Bank, 
provides financial solutions to support the integration of 
advanced technology and digitalization in manufacturing 
facilities. Similar financial incentives are also available, 
such as the Smart Manufacturing Incentives Program 
offered by the Abu Dhabi Department of Economic 
Development.

Manufacturing employees, ranging from management to 
operational and technical leaders, have the opportunity to 
benefit from innovation hubs designed to facilitate 
awareness, learning and the adoption of Industry 4.0 
technologies within the nation’s manufacturing sector. It’s 
essential for manufacturers to stay up-to-date with relevant 
technologies and their applications to understand how 
these can benefit their current operations.

For example, the MoIAT-EDGE Industry 4.0 Enablement 
Center offers valuable resources and training courses 
focused on digital transformation. Manufacturers are 
recommended to leverage these offerings to enhance 
their technical capabilities and remain competitive in the 
evolving industrial landscape.

Academia plays a crucial role in preparing the future 
workforce for Industry 4.0 by adapting both undergraduate 
and postgraduate curricula to include essential concepts 
and technologies relevant to this paradigm shift. By 
embedding subjects, such as Artificial Intelligence, the 
Internet of Things, Robotics, and Big Data Analytics into 
curricula, educational institutions can ensure that graduates 

are not only conversant with the technological 
underpinnings of Industry 4.0 but also equipped with the 
critical thinking and problem-solving skills required in a 
digitized industrial landscape.

Technology Providers are invited to increase their support 
within the industrial ecosystem through focused offerings. 
This report serves as a crucial resource for tailoring their 
products to the specific technological needs and challenges 
of the sector. It is recommended that Technology Providers 
harness these insights to ensure their offerings are in line 
with market demands, while also promoting the integration 
of these technologies through innovative commercial 
strategies and supportive programs. This approach not 
only meets market needs but also aids in the seamless 
adoption of new technologies.

To advance the manufacturing industry in the UAE, a 
concerted effort is needed from government bodies, 
industry stakeholders, academia, and others. Key focuses 
should include investing in advanced technologies such as 
AI and IoT to boost efficiency, and enhancing skills 
development through targeted training and educational 
programs.

This approach will bridge the current skills gap and prepare 
a future-ready workforce. Additionally, increasing 
investment in research and development is crucial for 
fostering innovation and keeping pace with global 
technological advancements. Furthermore, the creation of 
supportive policy frameworks will facilitate industry 
growth, while fostering collaborations will enable 
knowledge sharing and the alignment of goals.

By combining their strengths and 

resources, these key players can 

effectively support manufacturers 

in the transition to more advanced, 

efficient, and sustainable 

production methods. This united 

approach is not just about 

technological transformation; it’s 

about securing a prosperous and 

innovative future for the region’s 

economy and its people.
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Glossary of Terms

ITTI Benefits

Sector Focus Area Details

Sources

APPENDIX
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Glossary of Terms

Automated systems used for the storage and retrieval of goods in 
warehouses or distribution centers

Automated Storage and 
Retrieval Systems (AS/RS): 

Self-directed vehicles used within manufacturing settings for material 
transportation

Autonomous Guided 
Vehicle (AGVs):

A systematic approach to improving and optimizing business processes to 
achieve efficiency and effectiveness in an organization

Business Process 
Management (BPM): 

A control system used in industrial processes that consist of controllers 
distributed throughout the system

Distributed Control 
System (DCS): 

A virtual model of a physical system or process that is used for analysis and 
optimization

Digital Twin: 

A regulation by the U.S. Food and Drug Administration (FDA) defining criteria 
for trustworthy and reliable electronic records and signatures.

Code of Federal 
Regulations (CFR)

A decentralized database system enabling transparent and secure recording 
of transactions across a network

Blockchain

A network security concept that establishes a neutral zone between a private 
internal network and an external public network

Demilitarized Zones (DMZ): 

The intercompany communication of business documents in a standardized 
electronic format

Electronic Data 
Interchange (EDI): 

Enterprise Resource Planning, a system integrating core business processes 
to streamline operations and data management

Enterprise Resource 
Planning (ERP): 

An AI subset capable of autonomously creating new content, such as text or 
images, based on learned patterns from extensive datasets

Generative AI: 

A set of guidelines and procedures ensuring the quality and safety of 
manufactured products, particularly in the pharmaceutical and food industries

Good Manufacturing 
Practices (GMPs): 

High-Efficiency Particulate Air filters designed to trap a large amount of very 
small particles, including viruses and bacteria

High-Efficiency Particulate 
Air filters (HEPA): 

Glossary

A user interface that connects a person to a machine, system, or device, 
allowing for interaction and control

Human-Machine 
Interface (HMI): 
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Networked sensors and instruments in industrial settings, enabling data 
collection and exchange for improved operations

Industrial Internet of 
Things (IIoT): 

A virtual representation of the physical industrial world utilizing technologies, 
such as augmented and virtual reality

Industrial Metaverse: 

Merging information technology and operational technology to oversee and 
manage industrial processes from a central point

IT/OT Integration: 

Software that manages and monitors work in progress on a factory floor
Manufacturing Execution 
System (MES): 

A system that manages the entire lifecycle of a product from its initial 
concept through design and manufacturing to service and disposal

Product Lifecycle 
Management (PLM): 

Systems used for quality control in manufacturing processes, ensuring 
products meet specified standards

Quality Control Systems 
(QCS): 

A systematic approach to product development that focuses on predefined 
objectives and emphasizes understanding the product and manufacturing 
process

Quality by Design (QbD): 

Systems for industrial control (Supervisory Control and Data Acquisition or 
Programmable Logic Controller) that manage machinery and processes

Supervisory Control and Data 
Acquisition (SCADA) or 
Programmable Logic Controller 
(PLC): 

Organic chemicals that can evaporate into the air and may have adverse 
health effects

Volatile Organic 
Compounds (VOCs): 

A facility that generates energy from the treatment of waste
Waste-to-Energy 
(WtE) Plant: 

ESG (Environmental, Social, and Governance) refers to a set of criteria used 
to evaluate a company’s operations and potential investments based on their 
ecological impact, social responsibility, and governance practices

Environmental, Social, and 
Governance (ESG):

Electric Vehicles (EVs) are automobiles powered by electric motors using 
energy typically stored in rechargeable batteries, as opposed to traditional 
vehicles that use internal combustion engines fueled by gasoline or diesel

EV (Electric Vehicles):
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ITTI Benefits

The ICV Bonus Rewards Digitally Mature Companies

The Golden Visa Scheme Rewards Digitally Mature Companies with 
Nominations

I3
.0

I3
.0

Score* ICV 
Bonus

Rationale

Score1 Golden Visa 
Nominations

Rationale

I4
.0 Digital 

Leader

I4
.0 Digital 

Leader

High 
Maturity

High 
Maturity

Medium 
Maturity

Medium 
Maturity

Low 
Maturity

Low 
Maturity

I2
.0 Basic

I2
.0 Basic

>= 60%

>= 60%

5%

Up to 5

4%

Up to 2

3%

N/A

0%

N/A

0%

N/A

40-59.99%

40-59.99%

30-39.99%

30-39.99%

20-29.99%

20-29.99%

0-19.99%

0-19.99%

Digital leader; aligns to world-class practices and continuously 
leverages Industry 4.0 concepts to boost competitiveness

Digital leader; aligns to world-class practices and continuously 
leverages Industry 4.0 concepts to boost competitiveness

Significant efforts invested to adopt technology; on their way 
to Best-in-Class status

Significant efforts invested to adopt technology; on their way 
to Best in Class status

Multiple initiatives in place but with variance in maturity; 
bonus offered to accelerate the digital journey

Multiple initiatives in place but with variance in maturity; 
bonus offered to accelerate the digital journey

Basic initiatives in place, no bonus offered

Basic initiatives in place, no bonus offered

Limited to no digital initiatives in place, no bonus offered

Limited to no digital initiatives in place, no bonus offered

*Percentage of total score across ITTI Dimensions by maximum possible score

Note: The ITTI will support nominations from assessed organizations; application evaluation remains at the discretion of 
relevant authorities
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Sector Focus Area Details

Food and Beverage manufacturers aim to enhance performance in the 
following key areas:

A key constraint for Food and 
Beverage manufacturers is 
perishable raw materials, in 
addition to other factors that 
have a bearing on Production 
Planning and Scheduling, 
such as machine and labor 
availability, environmental 
conditions, and yields, 
ultimately impacting the ability 
to match supply and demand

Proactive maintenance strategies 
are crucial to ensuring near-zero 
unplanned downtime due to the 
high-cost implications associated 
with loss of inventory, damage to 
equipment and direct production 
loss

Embedding Quality Assurance 
frameworks and Quality 
Control solutions to maintain 
alignment with industry 
standards and product 
conformities is sacrosanct, 
i.e., cleaning procedures 
during changeovers, 
consistency in dispensing 
the right raw material weight, 
or testing for chemical 
composition or contaminants

Effective Inventory Management 
is required to ensure that 
manufacturers do not face 
stockouts, product spoilage or 
product waste, and ensure agility 
and responsiveness in dynamic 
market conditions, as well 
as, inventory cycles meeting 
seasonal demands

Manufacturing Process Efficiency is 
essential to maximizing yield while 
adhering to quality standards and 
ensuring compliance with health and 
safety regulations without increasing 
operating costs. Additionally, optimizing 
against sustainability metrics such as 
energy consumption and carbon footprint

Production Planning and 
Scheduling Effectiveness

Maintenance 
Management

Quality Improvement

Inventory Management

Manufacturing Process  
Efficiency

Based on data analyzed from ITTI Assessments, the Food and Beverage sector leaders aim to optimize 
manufacturing with a focus on:
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Pharmaceutical manufacturers aim to enhance performance in the 
following key areas:

Proactive maintenance strategies 
are crucial to ensuring near-zero 
unplanned downtime due to the 
high-cost implications associated 
with loss of inventory, damage to 
equipment, and direct-losses in 
the production of finished goods

Compliance with regulations 
is maintained by ensuring 
effective storage conditions 
and cold chain management, 
while also meeting 
fluctuating demand in 
inventory driven by lifestyle,  
seasonal outbreaks, 
epidemics, or pandemics

Ensuring minimal bottlenecks, 
efficient changeovers, and 
setups, along with real-time 
monitoring and control of 
production schedules, is 
vital to sustaining quality 
and cost-effectiveness in 
pharmaceutical manufacturing

Ensuring operational efficiency, 
reduced production costs, and 
compliance with stringent 
regulatory standards, all while 
managing the complexities of 
energy-intensive processes, 
water purity requirements, and 
waste disposal challenges

Quality by Design (QbD) underpins 
consistent control over production 
processes, dosing precision, and the 
maintenance of clean room conditions, 
along with stringent sterilization and 
cleaning protocols

Effective management of equipment 
changeovers and stringent storage 
conditions are also critical to product 
integrity

Based on data analyzed from ITTI Assessments, the Pharmaceutical sector leaders aim to optimize manufacturing 
with a focus on:

Maintenance 
Management

Inventory ManagementManufacturing Process 
Efficiency

Utilities Optimization

Quality Improvement
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Metals and Mining manufacturers aim to enhance performance in the 
following key areas:

Effectiveness in Production 
Planning and Scheduling is 
critical for the metals industry, 
especially due to supply 
and demand volatility, and 
associated price fluctuations

Maintenance Management 
is a focal point in the asset-
intensive Metals and Mining 
sector. Maximizing utilization, 
minimizing downtime, and 
extending the remaining 
useful life of assets are 
essential for maintaining 
margins in the commodities 
segment

With higher costs and 
fluctuating supply and demand 
driven by regulations and 
sustainability requirements, 
maintaining Manufacturing 
Process Efficiency is crucial to 
prevent a reduction in margins 
while ensuring production 
scalability

Inventory Management is of 
utmost importance to align 
stored goods with current 
demand forecasts for metals, 
considering factors such 
as regulations, geopolitical 
tensions, and availability, as 
well as to prevent excess 
inventory

Given the high cost of raw materials, 
ensuring process quality is paramount 
to minimizing waste. The industry faces 
the inherent challenge of managing 
complex processes beyond human 
comprehension for effective process 
control

Production Planning and 
Scheduling Effectiveness

Manufacturing Process 
Efficiency

Inventory Management

Quality Improvement

Maintenance 
Management

Based on data analyzed from ITTI Assessments, the Metals and Mining sector leaders aim to optimize 
manufacturing with a focus on:
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Paper manufacturers aim to enhance performance in the following key 
areas:

In the continuous processing 
environment of the Paper 
industry, downtimes are costly; 
implementing predictive 
capabilities can significantly 
reduce these downtimes, 
minimize product waste, help 
save on expensive spare parts, 
and reduce reliance on run-
to-failure backups, especially 
vital given the capital-intensive 
nature of paper machines

Optimizing Manufacturing 
Process Efficiency is crucial, 
focusing on achieving the best 
possible yield with minimal 
chemical dosing and specific 
resource consumption, 
particularly in terms of water 
and energy usage

Accurately managing inventory 
is critical to avoid overproduction, 
which leads to wastage of 
forestry resources and potential 
quality degradation over time 
due to paper’s shelf life; ensuring 
the right inventory levels is 
essential to meet demand

Quality is paramount in 
the continuous process 
of paper manufacturing, 
where multiple parameters 
need constant control. 
Implementing precise process 
control and automated early 
warning systems is essential 
for maintaining high quality 
standards

Maintenance 
Management

Manufacturing Process 
Efficiency

Inventory Management

Quality Improvement

Production Planning and 
Scheduling Effectiveness

It is vital to meet surging demand, 
driven by the replacement of plastics 
in packaging and hygiene products, 
through strategic sourcing and careful 
planning of production schedules

Based on data analyzed from ITTI Assessments, the Paper sector leaders aim to optimize manufacturing with a 
focus on:
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Petrochemicals and Chemicals manufacturers aim to enhance 
performance in the following key areas:

The dependency on raw 
materials and the need 
for effective production 
scheduling have become 
more pronounced in the 
post-COVID era amid global 
economic tensions, prompting 
manufacturers to enhance 
resilience and formulate 
adaptable production 
schedules

Accurate demand sensing 
is critical for manufacturers 
to ensure Inventory 
Management, which 
includes meticulous shelf-life 
tracking via storage condition 
monitoring and implementing 
First-In-First-Out (FIFO) 
protocols using RFID or 
barcode systems

Quality is paramount in 
chemical manufacturing 
due to the multitude of 
interconnected processes.

Achieving the ‘golden batch’ 
for maximum yield is a key 
objective: the synchronization 
and optimization of operating 
variables across continuous 
processes is essential to 
upholding quality standards

In the chemical sector, robust 
Maintenance Management 
is essential to prevent costly 
downtimes in continuous 
processes, minimize product 
waste, and mitigate the need 
for expensive spare parts and 
emergency backups

Manufacturers prioritize this area to 
accommodate the extended processing 
times often needed for customized 
chemical products, regulatory approvals, 
and to adeptly handle seasonal demand 
fluctuations, ensuring they consistently 
meet customer needs

Production Planning and 
Scheduling Effectiveness

Inventory ManagementQuality Improvement

Maintenance 
Management

Time-to-Delivery

Based on data analyzed from ITTI Assessments, the Petrochemicals and Chemicals sector leaders aim to optimize 
manufacturing with a focus on:
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Building Materials manufacturers aim to enhance performance in the 
following key areas:

Effective Production Planning 
and Scheduling in the Building 
Materials sector helps tackle 
operational challenges such as 
material transport and storage 
limitations, unexpected 
downtime, intricate energy 
tariffs, and the complexities 
of equipment power startup 
curves

Efficiency is crucial for cement 
manufacturers, necessitating 
the adoption of various 
measures and technologies

These innovations are key 
to meeting sustainability 
requirements and complying 
with regulatory mandates

In a continuous process 
industry, Maintenance 
Management is imperative. 
The operation of critical 
assets, such as gearboxes, 
milling machines, and kilns 
requires regular maintenance

Neglecting this can lead to 
substantial business losses

Rapid time-to-market is crucial 
for the Building Materials sector, 
given its reliance on economic 
conditions, government policies, 
and budget allocations for 
infrastructure projects

Responsiveness to fluctuating 
demand is essential in this 
context

Ensuring the quality of incoming raw 
materials, compliance with process 
quality across interdependent stages, and 
end-of-line inspections are all crucial in 
cement manufacturing

The 28-day quality test, vital for assessing 
cement’s compressive strength, requires 
costly investments for batch production

Therefore, there’s a pressing need for 
real-time, faster quality control measures 
to enhance quality without incurring 
additional costs

Production Planning and 
Scheduling Effectiveness

Manufacturing Process 
Efficiency

Maintenance 
Management

Time-to-Delivery

Quality Improvement

Based on data analyzed from ITTI Assessments, the Building Materials sector leaders aim to optimize 
manufacturing with a focus on:
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Plastics manufacturers aim to enhance performance in the following key 
areas:

Production Planning and 
Scheduling Production in the 
process industry is vital due to 
volatility in supply and demand, 
as well as the fluctuating 
prices of fuel and gas, and the 
availability of materials from 
both virgin and recyclable 
sources

Maintenance Management is 
a focal point, particularly for 
critical assets such as injection 
molding machines

Ensuring their high uptime 
is essential for maintaining a 
continuous production line, 
as any malfunction can also 
negatively impact the quality 
of the end products

Material optimization plays 
a pivotal role in maximizing 
process efficiency, taking into 
account various factors such 
as the quality of raw materials 
and operational constraints, 
all aimed at achieving higher 
yields while maintaining 
sustainable profitability

Effective Inventory Management 
is vital to prevent the overstocking 
of goods, especially considering 
the seasonality of various 
downstream sectors

It also contributes to facilitating 
efficient production schedules

The quality of incoming raw materials, 
adherence to process quality standards, 
and end-of-line inspections are all crucial 
factors in minimizing waste within 
an industry that emphasizes material 
circularity

Production Planning and 
Scheduling Effectiveness

Maintenance 
Management

Manufacturing Process 
Efficiency

Inventory Management

Quality Improvement

Based on data analyzed from ITTI Assessments, the Plastics sector leaders aim to optimize manufacturing with a 
focus on:
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Electrical and Machinery Equipment aim to enhance performance in the 
following key areas:

Efficient Production Planning 
and Scheduling are critical in 
the Electrical and Machinery 
Equipment sector, given the 
dependency on numerous 
parts and the need to manage 
various challenges such as 
transport risks, machine 
availability, skill availability, and 
production costs

Efficient manufacturing 
processes are crucial in the 
Electrical and Machinery 
Equipment sector, where 
a reliable supply chain, 
automated production 
lines with high asset OEE, 
early warning systems to 
minimize rework, and skill 
mapping enable cost-effective 
production and increased 
output with fewer resources

Quality is paramount for 
Electrical and Machinery 
Equipment manufacturers, 
as overlooking it can 
lead to costly recalls and 
damage to brand reputation. 
Implementing early warning 
systems is crucial for quality 
improvements, reducing the 
need for repairs, rework, 
warranties, and ensuring 
optimal field performance 

Ensuring timely part deliveries 
is essential for customer 
satisfaction, as dependencies 
on sub-components and parts 
can impact lead times for 
downstream industries and 
potentially result in failure 
to meet seasonal customer 
demands, resulting in market 
loss

Maintenance of machines, whether it’s 
CNC, grinding equipment, or robots and 
manipulators, is essential to minimize 
downtime and extend their remaining 
useful life

Production Planning and 
Scheduling Effectiveness

Manufacturing Process 
Efficiency

Quality Improvement

Time-to-Delivery

Maintenance Management

Based on data analyzed from ITTI Assessments, the Electrical and Machinery Equipment sector leaders aim to 
optimize manufacturing with a focus on:
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