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The industrial sector is experiencing a profound transformation, in which the 

convergence between systems, data and processes used throughout the 

lifecycle of the product is crucial, from design in the office to production in the 

factory, from supply chain in the warehouse to use of the finished product by 

the end customer. Interconnected technologies are the necessary anchors in 

which we at Engineering have an all-round competence. 

Our experts design and build Digital Transformation paths, combining their 

in-depth knowledge of the needs of manufacturing with the best technologies 

available today. More specifically, we help our customers ensure their spot 

amongst the manufacturing leaders of tomorrow, designing and realizing the 

Digital Thread together with them, allowing them to exploit the innovative 

technologies talked about in this paper to improve their different business 

functions, reach their business objectives, and to do so in an agile and 

efficient way.

Maurizio Pecori  
Industry Director, Engineering
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Throughout the globe, the traditional manufacturing industry is in the midst 

of a massive Digital Transformation, growing each day by evolving newer 

technology solutions.  

The interaction between the virtual and real worlds is opening up new 

ways for companies to integrate their customers' needs and preferences 

into their product development and production processes. The utilization 

of manufacturing data in smart production systems is revolutionizing a 

seamless "Digital Thread," promoting continuous success throughout the 

entire supply chain.

For Engineering, the Digital Thread is a digital framework that 

allows obtaining, at every stage of the process, an interconnected 

data flow and an integrated view of them. 

The Digital Thread allows companies to: 

 ■ visually conceptualize their real-world manufacturing 

processes, formulating a transition of the physical space to the 

virtual and digital sphere 

 ■ collaborate across all levels within the organization and 

throughout the supply chain in order to have up-to-the-minute 

knowledge of the products being produced 

 ■ drive improvements and make better decisions integrating, 

transforming and analyzing data from disparate systems 

throughout the product lifecycle. 



Engineering HQ

Projects

In this evolutionary scenario, Engineering is already a major player. With 

over 550 technology specialists across Europe, North America and South 

America and more than 950 projects delivered, our Digital Industry group 

has proved itself a global expert and innovation leader in the design, 

development, implementation and integration of the Digital Thread for 

Industry 4.0.

We are on a digital transformation journey to make the future of 

manufacturing possible
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Global Offices 

13

 
Global Technology 
Specialists 

550+
 

Active Global 
Accounts 

400+

 
Projects 
Delivered

950+

NORTH AMERICA
60+ specialists

150+ projects

60+ active accounts

Focus: A&D, Automotive, Electronics & 

Semiconductors, Oil & Gas, Government, 

Pharma, Medical Devices, Chemical, CPG

SOUTH AMERICA
130+ specialists

200+ projects 

6 total offices in Argentina & Brazil

60+ active accounts

Focus: Metals & Mining, Automotive, 
Agribusiness. Energy & Utilities, 
Telecommunications

EUROPE
350+ specialists

World-class Automation & Control 

Competence Center

600+ projects

300+ active accounts

Focus: Food & Beverage, Automotive, 
Discrete Manufacturing, Appliances

DIGITAL 
INDUSTRY  
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Major Vertical 
Markets 

25+

 
Centers of Competence  
Worldwide
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Chicago (MI) 
Troy (IL)

Genoa
Milan

Naples
Rome
Turin

Belo Horizonte
Natal
Recife
Rio de Janeiro

Buenos Aires
Cordoba

https://www.eng.it/en/white-papers/engineering-innovation-whitepaper


Regardless of what they produce, manufacturers face a plethora of different obstacles that 

they must overcome in order to succeed in today's demanding global market. Engineering 

Digital Industry helps customers identify and prioritize these challenges, equip themselves 

with the digital tools they need and confidently choose a concrete and measurable 

transformation path that is right for them.

Organizations that pay more attention to the possibilities offered by new technologies, 

on the wave of Industry 4.0 dynamics, are already changing their capabilities and 

designing the future playing field for themselves and their competitors. Many companies 

today are investing in Digital Manufacturing to help them realize higher yields, improved 

quality of products, improved manufacturing efficiencies, more consistent adherence to 

industry regulations, reduced time-to-market, as well as many other business drivers. 

One thing is clear: to succeed in today's marketplace, to remain relative and competitive, 

manufacturers must transform or be left behind. So where should they begin?

When tackling enterprise digitalization, it is often difficult to understand what systems 

should be put in place, what priorities should be or if a system will really help drive 

business value in line with a company's short-term and long-term goals. Having an IT 

budget isn't enough. A number of factors must be considered before diving into the long 

and complex journey that is Digital Transformation, that is at least if you wish to guarantee 

a real Return on Investment. 

Our Roadmap to Industry 4.0

We are on a Digital Transformation journey to make the future 

of manufacturing possible.
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It is critical that, before taking the plunge, organizations define what Industry 4.0 means to them, 

where they are today and where they want to go. Over the years, Engineering has developed 

its offering through the Digital Thread and defined  a unique methodology to do just that via an 

expert consulting team and a proven, collaborative and comprehensive Industry 4.0 assessment 

process.  

Multiple Business Groups: it is important to understand the needs from multiple 

business groups involved in or impacted by manufacturing in order to ensure that the 

technologies adopted will support the overall goals and requirements of the business. 

Feedback from each group and department – Planning, Quality, Supply Chain, Design 

Engineering, Finance, Services, Sales, etc. – will enhance the requirements gathered, 

give better visibility to priorities and provide clarity on how different teams work together 

within an organization.

Cross-System Review: to achieve true digitalization, a company must look across 

systems, business units and processes, be they manual or automated. Our approach to 

cross-system assessments is to align with the industry standard ANSI/ISA-95, or  ISA-95 

as it is more commonly called. ISA-95 is an international standard from the International 

Society of Automation for developing an automated interface between enterprise and 

control systems. This approach provides a point of reference which can be easily aligned 

to software systems and functional ownership. 

Cross-Process Review: to ensure the success of any digitalization initiative, a company 

must have a clear understanding of all their current business processes as well as the 

interconnectivity across system levels. The creation of a cross-process map will enable 

them to better define functional needs and identify gaps and opportunities in their current 

digital landscape. Example high-level business processes to be mapped and considered 

include Demand Forecasting, Corporate Analytics, Design Engineering, Manufacturing 

Engineering, Quality Planning, Manufacturing Simulation, Manufacturing Execution, 

Quality Execution, Manufacturing Reporting, Automation Integration & Standardization, 

etc.

Customer-Specific Solution Maturity Model: what is the end result of an Industry 

4.0 assessment? Taking business drivers, business processes, workflows, functional 

requirements, gaps and legacy systems into account, the final step is the creation of 

a measurable and customer-specific Solution Maturity Model that defines both the 

technology roadmap and the implementation timeline that will guide the company's unique 

Digital Transformation journey moving forward.

DIGITAL
INDUSTRY

We are on a Digital Transformation journey to make the future  

of manufacturing possible.
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There is no doubt that adoption of Industry 4.0 technologies and Digital Transformation 

will determine the manufacturing leaders of tomorrow. At Engineering, we understand 

the concept of the Digital Thread and believe it can significantly improve companies' 

processes, operations, efficiency and profitability. 

 

1 2 3 4 5

Engineering 
Data
Management

PLM - EBOM, Master 
Data, CAD & CAM 
Integration, ERP 
Integration

MOM - DNC, 
Manufacturing Service 
Bus (OPC)

Analytics - KPI

Plant Connectivity - 
Equipment PLC, IoT 
Enablement, 
Standardization

Manufacturing 
Data
Management

PLM - MBOM, BOP, 
Work Instructions, Plant 
Structure, ERP 
Integrations

Quantity - Planning

MOM - EWI, Preventive 
Maintenance CMMS, 
Manufacturing Service 
Bus

Analytics - OEE

Controls Network

MES 
Technical

Quality - Execution

MOM - MES 
Mechanical, Tool 
Management & 
Calibration, Advanced 
Planning & Scheduling, 
ERP Integration

Analytics - Process 
SPC

SCADA - Data 
Acquisition

MES 
Electronics

PLM - Test Planning

MOM - MES Electronics, 
Test Execution, 
Predictive Maintenance, 
ERP Integration

Analytics - Product SPC

SCADA - Equipment 
Automation

Achieve
Industry 4.0

Simulation - Process 
and Plant

Quality - Planning

MOM - Energy 
Management, 
Automated Equipment 
Execution

Analytics - MI, 
Predictive Analytics & 
Alarms

SCADA - Equipment 
Control

Lower Cost 
of Ownership

Highly Automated

Design Anywhere 

Build Anywhere

Data Driven Decisions

Increased Throughput

Improved Quality

Example: Solution Maturity Model for Industry 4.0
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Our company has been a pioneer in Digital Manufacturing since long 

before the term "Industry 4.0" was coined. The Digital Thread is much 

more than a concept at Engineering. Rather, it is a comprehensive 

offering of software solutions, services and system integration capabilities 

which supports and guides organizations as they navigate the demands, 

challenges and complexities of Digital Transformation. Our Digital Industry 

group delivers the power of the Digital Thread for Industry 4.0. Leveraging 

our unique experience implementing and integrating the entire spectrum of 

digital tools, our team facilitates the adoption, implementation, integration 

and transformation journey for manufacturers across all industries 

worldwide. 

Our team has been focusing on the idea of building and delivering 

solutions that bridge the gap between the virtual and physical worlds of 

manufacturing for many years, and we are one of the main companis in the 

world with the industry knowledge, global capabilities and technical skillset 

needed to support the entire lifecycle of products and processes. 

Electronics 
 & Semiconductor

Aerospace  
& Defense

Service  
& Transport

https://www.eng.it/en/white-papers/digital-transformation


We believe that innovation separates the industry leaders from the laggards. While we 

have already achieved many successes in this space, we are continuously enriching 

our solutions and expertise in order to provide best-in-class technologies to our 

customers, both now and in the future. To this end, Engineering is strongly committed 

to supporting a number of global innovation initiatives in the Digital Industry arena, 

including:  

 ■ Smart Industry Mission Support Committee within the FIWARE 

Foundation

 ■ International Data Spaces Association

 ■ Big Data Value Association and its Smart Manufacturing Industry 

Taskforce

 ■ IoT Working Group within the Eclipse Foundation

 ■ Alliance for the Internet of Things Innovation

 ■ EIT Digital Knowledge and Innovation Community

 ■ City Tech Collaborative and MxD (formerly the Digital Manufacturing 

and Design Innovation Institute) in Chicago.

Chemical Pharma  
& Life Sciences

Energy  
& Utilities
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At Engineering, we seize every opportunity to share experience and continuous 

improvement with our customers, partners and community. We are proud to 

join them in their efforts to develop new systems that drive innovation and help 

enhance the quality of their products. Indeed Engineering, by designing and 

delivering the Digital Thread, realizes the enterprise of the future, leveraging 

our industry expertise and global presence, transforms processes, systems and 

people, analyzes business opportunities, scouts cutting-edge technology and 

delivers integrated solutions. 

Our Digital Industry offering is founded on a diversified and integrated portfolio of 

digital, both foundational and more innovative solutions for product and process 

Design, Simulation, Sourcing-Production-Delivery, Utilization-Servicing, the 4 

phases of our Digital Thread for Industry 4.0.

CPG, Food  
& Beverage

Automotive 
& Equipment

Metals 
& Mining

Oil & Gas



Our international team's depth of experience across diverse manufacturing 

sectors gives us an understanding of industry-specific challenges, standards, and 

solutions, ensuring a secure and controlled transformation. Indeed, Engineering 

guarantees constant Cybersecurity by training employees, monitoring networks, 

safeguarding data and preventing cyber threats before they have an impact on 

the business.

DIGITAL THREAD

Digital Industry

ENABLING 
SERVICES Technology  & Cloud Services

Business   & User Services
 IT Consulting Mobile  Applications

UX & Service  Design
Digital Communication  & Strategy

 
Utilize & Serve

MONITOR PRODUCT 
& PROCESS
Product Performance  Monitoring
 Product Maintenance

Sales, Field Service,  Aftersales Management

CRM

ECommerce

Digital Marketing

 
Design

DESIGN PRODUCT  
& PROCESS
Product Lifecycle   Management (PLM)  Engineering Data

Product Lifecycle   Management (PLM)  Manufacturing Data

Product Specification   Management (PSM)  for Process Industry

 
Simulate

SIMULATE PROCESS 
& THE DIGITAL TWIN
 Plant Simulation

 Process Simulation

Supply Chain  Optimization

Source,  
Produce, Deliver

EXECUTE &  
CONTROL PRODUCTION
Manufacturing Execution   Systems/MOM 
Factory Automation   & Control
Supply Chain Planning   & Scheduling
Asset Performance   Monitoring & Maintenance
 WMS & TMS (SCE)

 Quality Control

 eCollaboration

DIGITAL BACKBONE

ENABLING 
TECHNOLOGIES

 Cloud  AR / MR / VR  Blockchain IOT Robotic Process  Automation
Digital   Twin

 CybersecurityAI & Advanced  Analytics

We are on a Digital Transformation journey to make the future  

of manufacturing possible.
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The lifecycle starts with a product's original conception, then on to the 

engineering design, then to the manufacturing, and finally to the ongoing 

support of the product. 

The management of the entire lifespan of a product within a single digital 

environment is a critical aspect for companies striving to achieve Industry 

4.0. New benefits and possibilities open up simply by linking design engi-

neers, manufacturing engineers and shop floor operators in the manage-

ment of product and process development. 

DESIGN PRODUCT & PROCESS
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Product Lifecycle Management is the process of managing the complete lifecycle of a 

product from ideation, through engineering design and manufacturing, to service and 

disposal. PLM systems are built to integrate product data with business processes and 

systems. They provide a centralized location for each detail of design and manufacturing 

including the Bill of Materials (BOM), compliance records, manufacturing tools and resource 

libraries, digital work instructions, etc. Companies can leverage PLM systems to collaborate 

instantly throughout the product design and process planning phases of piece-part 

manufacturing and assembly operations.

Holistic PLM systems promote accurate and informed decision-making throughout 

the lifecycle of the product. They 

offer several features designed to 

significantly increase productivity 

across multiple disciplines. Starting 

with product design, PLM systems 

store 3D data as well as detailed 

properties of assemblies and 

components. The product design is 

revision controlled, allowing continuous 

updates and improvements, while also 

restricting user access and tracing 

the maturity status. Manufacturing 

can then use the design information 

to create a detailed manufacturing 

routing, which can be passed to 

downstream systems such as 

Enterprise Resource Planning (ERP) 

and Manufacturing Execution Systems 

(MES). In addition, PLM systems can 

be integrated with simulation tools, 

as a result allowing companies to 

optimize the manufacturing process, 

from robotics and ergonomics to plant 

and production line layouts.

Product Lifecycle 
Management (PLM) 
for Discrete Industry

BENEFITS OF PLM D 

ISCRETE INDUSTRY 

 ■ Enable flexible, 

automated 

and efficient 

processes for data 

management and 

control

 ■ Improve 

collaboration and 

communication 

across enterprise

 ■ Improve productivity 

and minimize rework 

with visibility of up-

to-date and accurate 

information

 ■ Optimized changed 

management 

process with a clear 

understanding of 

impacted data, users 

and processes

 ■ Reduce prototyping 

costs and drive 

product innovation

 ■ Reduce time-to-

market 
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Many companies today are already using PLM systems for the management of their 

product design data, but they are not leveraging the same system for their manufacturing 

data. While most see PLM as a tool to manage engineering data alone, we focus on PLM 

as a central environment for the management of all the data related to the lifecycle of the 

product. 

By creating a single source of truth, and enabling both engineering and manufacturing to 

revise, collaborate and communicate within one system effectively, a consolidated PLM 

solution ensures that the transition from product concept to a concrete, touchable object 

will be done correctly, efficiently and cost-effectively.

PLM solutions guarantee the optimization of process and organizational tasks, and 

several of them are moving towards a more collaborative and inclusive architecture that 

enables more flexible and advanced features for process definition, mock-up creation and 

rapid testing of design options, all in order to drive product innovation and facilitate new 

product introductions.
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Our Digital Thread continues with Product 

Specification Management for process 

manufacturing, a solution designed to 

meet the unique data management 

needs of this sector's product design 

and manufacturing planning processes. 

PSM systems cover all the processes 

used to develop, configure and manage 

product specifications, from raw materials 

to intermediate materials and all the way 

to the finished product and packaging. In 

addition, PSM solutions support formula 

management, a particularly critical 

process for food products, cosmetics and 

pharmaceuticals, with features to optimize 

recipes, create and manage the workflows 

to make changes to formulas and recipes, 

create and configure formula variants, 

manage labeling content, plan inventory 

for scale-up and validate formulas to 

support production and regulatory needs.

The way in which a discrete product, such as an airplane or a medical device, is 

designed and manufactured varies greatly from the way in which a process product, 

like a bottle of cough medicine or a frozen pizza, is designed and manufactured. It 

should come as no surprise, then, that the types of systems and solutions used by 

these two sectors can differ depending on the capabilities and features needed.

Product Specification Management 
(PSM) for Process Industry



PSM systems manage the data needed to ensure 

consistent adherence to industry standards and 

to global and regional regulations. This includes 

various workflows and approval processes, which 

are implemented to maintain the quality of the 

products being developed as well as to enhance 

currently existing product lines. When integrated 

with supplier networks and material management 

solutions, PSM systems drive efficient sourcing 

and inventory optimization processes across the 

supply chain. All in all, a successful PSM solution 

enables users from different groups such as R&D, 

engineering, quality and manufacturing to access 

up-to-date product and process data, see changes, 

give feedback and collaborate efficiently within a 

single and secure system.

BENEFITS OF PSM  

FOR PROCESS INDUSTRY 

 ■ Enable flexible, 

automated and 

efficient processes 

for product data 

management

 ■ Enable collaboration 

and communication 

across different 

groups

 ■ Improve traceability 

of data and audit trail

 ■ Minimize inventory 

and material costs  

 ■ Reduce time-to-

market

 ■ Reduce product 

liability risks

 ■ Ensure consistent 

quality and brand 

protection

 ■ Facilitate new 

product development 

23We are on a Digital Transformation journey to make the future 
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Simulating, or imitating, a real-world process or system allows experts 

to study the process or system they are interested in within a controlled 

virtual environment. While simulation is well-established during product 

design and verification, organizations typically do not employ this powerful 

methodology in the next stage of their value chain: manufacturing of the 

product. 

As a result, they lose opportunities to study the behavior of their 

manufacturing processes and systems before they are deployed. Since 

the commissioning of new facilities, production lines and processes is 

often costly and capital-intensive, applying simulation methods can yield 

enormous benefits. 

DIGITAL
INDUSTRY

SIMULATE PROCESS  
& THE DIGITAL TWIN
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Manufacturing Plant Simulation

When a new product is introduced, a copy 

of the product is usually developed in a 

Computer-Aided Design (CAD) system to 

create a model providing a specific digital 

projection of that asset. The simulation-

powered Digital Twin can then be used 

downstream to help in the manufacturing 

planning and execution of that product. And 

by leveraging advanced solutions for Plant 

Simulation, this same concept can be applied, 

on a bigger scale, to the manufacturing 

plant. A virtual replica of a plant's physical 

and IT production environment creates a 

Digital Twin that we can study to facilitate our 

understanding about how well the plant is 

currently performing and how its performance 

will evolve over time in response to our 

decisions. Any potential changes can be 

evaluated and analyzed within a simulation 

model as well.

https://www.eng.it/en/white-papers/digital-twin


To better understand how a facility is currently running. 

There are many times a facility is running production, but due to the complexities 

of the processes and extensive number of variables and constraints in the system, 

it is very difficult to comprehend all the moving parts. This means processes for 

determining true capacity, identifying bottlenecks and generating Key Performance 

Indicators may be limited or non-existent. Running a simulation of a plant allows 

you to see and evaluate these crucial factors to give better insight into how well 

they are currently performing. 

1

There are two main reasons why we would want to build a virtual twin of a 

facility and run simulations against it:

2
To run "what-if" scenarios.  

These scenarios allow you to make virtual changes to a facility and 

evaluate those changes before any physical work is done. Due to 

the time, effort and costs involved in making physical changes, it is 

critical to ensure that the changes being made are correct for the 

facility and will meet the desired outcome. 

This is much faster, cheaper and easier to 

do virtually using a simulation tool. 

BENEFITS OF PLANT 
SIMULATION

 ■ Optimize productivity of 

existing facilities

 ■ Reduce investment in planning 

of new facilities

 ■ Reduce inventory and 

throughput time

 ■ Optimize system dimensions, 

including buffer sizes

DIGITAL
INDUSTRY
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Manufacturing Process Simulation
The increased complexity of products and manufacturing processes 

presents world-class manufacturers with "time-to-market" and asset 

optimization challenges. Manufacturing engineering teams are expected 

to enable flawless new product launches that adhere to cost, quality and 

start-of-production targets. 

To meet these challenges, advanced solutions for Process Simulation 

enable companies to leverage their organizational knowledge and 3D 

models of products and resources to virtually validate their manufacturing 

processes upfront. With new and evolving technologies for simulation, 

thousands of validation experiments can now be conducted efficiently and 

almost automatically to ensure upfront production optimization.

As new product designs are introduced by engineering, it is important to 

evaluate those designs and then pass that information on to downstream 

systems and groups. 
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This is the start of the Digital Thread for a product. In this workflow, it is important not 

only to run simulations on the product as engineered, but on the manufacturing process 

for that product as well. 

Process Simulation can take many factors into consideration, looking at both the human 

and machine processes involved in the manufacturing of a product. Humans, robots, 

conveyors, tools and other typical elements can be modeled to truly understand the 

process and find ways to make improvements.

Can we feasibly build the product based on our design? Will it meet the cycle time 

requirements that we are expecting? How will this new modification to the process 

impact safety? How can we minimize the ramp-up time for operators when introducing 

a new line of products into the 

production plant? All these 

questions can be answered 

by running simulations of the 

manufacturing process.

BENEFITS OF PROCESS SIMULATION

 ■ Reduce cost of 

change with early 

detection and 

communication 

of product design 

issues

 ■ Reduce number of 

physical prototypes 

with upfront virtual 

validation

 ■ Reduce overall 

production costs by 

reusing standard 

tools and facilities

 ■ Optimize integrated 

mechanical/

electrical production 

processes (PLCs 

and robotics)

 ■ Validate results of 

planned production 

commissioning in 

virtual environment

 ■ Improve overall 

performance 

by emulating 

realistic processes 

throughout 

manufacturing 

lifecycle
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Supply Chain Optimization

In today's world, it is easy to underestimate the complexity of global supply 

chains, which need to be flexible and frequently re-evaluated to respond to 

changes in economic realities, demand and supply. A well-designed and 

well-managed supply chain network can significantly improve margins, 

support expansion into new markets, enhance customer experience and 

reduce operating costs.

Supply Chain Optimization involves the implementation of a variety of 

data-driven processes, software and tools that enable better operational 

decision-making and ensure peak business performance. Solutions for 

Supply Chain Optimization help manufacturers calculate, identify and 

make less risky supply chain management choices. Comprehensive supply 

chain strategies incorporate intelligent software designed to capture and 

analyze large amounts of data in order to help managers better understand 

and improve processes at every phase and across even the most widely-

distributed and complex supply chain networks. 
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Simulation modeling technologies are also playing an increasingly 

greater role in helping companies make smarter logistical, financial and 

operational decisions that increase the efficiency and profitability of 

their supply chains and businesses. Simulation models are very useful 

in determining the impact of supply and demand variability, network 

constraints and bottlenecks on the efficient operation of a supply chain. 

While analytical tools allow you to better understand and handle large-

scale problems, simulation tools enable you to isolate and manipulate 

specific factors and aspects of a supply chain to understand how they can 

impact downstream processes or the dynamics of the network as a whole. 

The best approach is to leverage both these techniques together. In this 

way, it is possible to identify a solution, then check its quality and validity 

by simulating the resulting scenario and seeing how it would impact other 

nodes along the supply chain network.

BENEFITS OF SUPPLY CHAIN  
OPTIMIZATION SOLUTIONS

 ■ Increase efficiency and 

service level of supply 

chain

 ■ Lower risk of costly or 

ineffective changes

 ■ Optimize supplier, 

logistical and resource 

utilization

 ■ Minimize supply chain 

management costs

 ■ Balance production 

output over enterprise 

footprint

 ■ Increase supply chain 

flexibility and resilience 

 ■ Improve assessment 

and validation of 

managerial processes
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The adoption of technologies, services and models compliant with the 

Industry 4.0 paradigm in the manufacturing, and more generally in the 

industrial, context is not a trivial process. Digital Transformation initiatives 

in this area cope with very different sector/brand/site-specific processes, 

technologies, standards and organizations. A "generalist" approach, or one 

based solely on technology, can only grasp a small part of the available 

opportunities, running the risk of generating mistrust and hindering the 

transition from the automated to the fully Digital Factory. 

The effective and complete exploitation of Industry 4.0 resources demands 

a critical and careful project phase that requires context-specific knowledge 

and experience. That is our distinctive niche. We are not only industrial 

software and hardware experts but, above all, we have full-circle knowledge 

of what production plants (and industrial systems in general) are, as well 

as of the data, information and rules with which they deal. Our engineers 

and project managers support our clients from the design phase of the 

digitalization process to the transition phase and throughout the lifelong 

operation of their new models and solutions.

Alberto Costanzo 
Delivery Manager of MES Solutions, Engineering 
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How an enterprise leverages technology to manage and optimize the processes 

occurring at the shop floor level is critical to reap the full benefits and value offered by 

the Industry 4.0 concept. Digital Manufacturing requires a well-defined methodology 

for managing manufacturing operations and data coming off the plant floor.

With the cost of raw materials on the rise, a highly competitive global market and 

increasing regulatory compliance concerns, companies that want to succeed need 

to cut waste, increase quality and monitor production processes while still increasing 

throughput. Together, a comprehensive Manufacturing Operations Management 

(MOM) strategy and toolkit can enable all the above.

Continuing along our Digital Thread for Industry 4.0, Manufacturing Execution 

Systems (MES) finally take us out of the virtual world of manufacturing design and 

onto the factory floor. Our product has been designed, validated with the Digital Twin, 

and manufacturing planning has defined the optimal way for it to be produced in the 

plant. Now, it is time to execute production.

EXECUTE & CONTROL 
PRODUCTION



Manufacturing Execution Systems are the foundation of an integrated, connected Digital Manufacturing 

environment. MES is an automated control system designed to manage and monitor all the work-in-

process on a factory floor. It keeps track of all manufacturing information in real time, receiving up-to-the-

minute data from robots, machine monitors and employees. The goal of MES is to improve productivity 

and reduce cycle times by optimizing and synchronizing real-time production activities, and often across 

globally distributed plants.

MES also tracks and traces defects and non-conformances throughout the production process, defining 

the issue, when it occurred, why it occurred and what it occurred against (e.g. operation, material, 

tool, etc.). Once the defect or non-conformance has been identified, different actions can be taken by 

supervisors (e.g. to scrap, rework, replace or continue the process).

MES manages all material inventory, production orders and work instructions automatically. When 

materials are received, they are entered into the MES. When a work order is issued and sent to the shop 

floor, materials consumed in the execution of that work order are automatically removed from inventory. 

Plant managers can see remaining materials in inventory in real time. MES allows a production order to 

be sent out along with all the related work instructions to the operators on the shop floor. The real-time 

status of the work order is available for plant managers to monitor progress and ensure that production 

is on schedule. At the end of the day, reports can be generated to see overall production results and 

analytics for Key Performance Indicators (KPIs) such as Overall Equipment Effectiveness (OEE), 

machine utilization, machine availability, etc.

Manufacturing Execution 
Systems (MES)
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No digital platform can provide sustainable 

business value or ROI (Return on Investment) if 

it stands alone as a siloed application: integrating 

PLM, MES and ERP (Enterprise Resource 

Planning)  systems becomes a critical success 

factor. The entire premise of Industry 4.0 relies 

on the complete and seamless interconnectivity 

between systems, people, machines and networks. 

Simply put, no matter how much money you 

invest in the leading or latest software for your 

organization, you will not reap the benefits the 

Digital Thread has to offer if your IT systems do 

not talk to each other. For example, integrating 

your PLM system with your MES ensures that the 

products being produced on the shop floor are 

based on the latest product design and following 

the latest manufacturing process plan and work 

instructions. This minimizes rework, reduces 

production costs and improves throughput. 

Integrating your ERP system with real-time 

production data from your MES enables plant 

managers to be more proactive in how they 

schedule production, manage raw materials 

and optimize equipment utilization, ensuring the 

delivery of quality production in a timely and cost-

effective manner.  

 

Enabling these critical integration points starting 

from the business level to product engineering 

and all the way to the machines and execution 

systems on the shop floor has been our Digital 

Industry team's focus and niche for more than 

a decade.  In addition, given the nature of the 

Digital Thread and our Digital Industry group's 

niche skillset integrating MES and PLM systems 

with the business level, it is important to mention 

Engineering's eXcellence Center. The eXcellence 

Center is a dedicated the hub of over 1,100 ERP 

and SAP specialists that together have delivered 

more than 500 ERP implementations to customers 

across all industries worldwide.

BENEFITS OF MES

 ■ Improve product quality

 ■ Reduce scrap and waste

 ■ Get rid of just-in-case inventory

 ■ Minimize lead time

 ■ Reduce "fire drill costs"

 ■ Reduce machine downtimes

 ■ Make more informed decisions 

about production

 ■ Improve throughput

 ■ Synchronize global plant activities

 ■ Optimize shop floor activities in real 

time

https://www.eng.it/en/who-we-are/engineering-group/enterprise-excellence-center-sap <https://www.eng.it/en/who-we-are/engineering-group/enterprise-excellence-center-sap>
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Factory Automation & Control

In today's competitive world, it is crucial for manufacturers to be dynamic, to innovate and to continuously 

monitor their production processes. Factory Automation & Control (A&C) solutions cover the automation 

of an entire manufacturing facility via the design and construction of a fully integrated and intelligent 

control system, requiring sensors, instruments, computers and the application of data processing. 

Industrial automation deals primarily with the automation of manufacturing, quality control and material 

handling processes. Industrial automation solutions aim to reduce the reliance of companies on 

unreliable and error-prone manual processes on the production floor and replace them with command-

response activities executed by mechanized equipment and logical programming commands. General 

purpose controllers for industrial processes include Programmable Logic Controllers (PLCs), stand-alone 

I/O modules and computers.

Industrial automation is critical to manufacturing 

enterprises who aim to reduce production costs, 

increase throughput and maintain profitable 

and efficient operations. In order to achieve 

the continuous connectivity that Industry 

4.0 demands, companies must leverage 

communication technologies to connect and 

synchronize all the moving parts within a factory 

–  Industrial Internet of Things (IIoT), software 

and hardware – in a way that enhances and 

improves the manufacturing process as a whole. 

This is the niche expertise of Engineering's 

Automation & Control Competence Center.

BENEFITS OF AUTOMATION 

& CONTROL SYSTEMS 

 ■ Reduce labor and 

costs involved in 

manual operation of 

complex equipment

 ■ Drive more reliable 

shop floor process 

 ■ Improve 

automated process 

transparency and 

control 

 ■ Optimize productivity 

of people and 

machines

 ■ Ensure equipment 

is operating at peak 

performance

 ■ Enable faster 

reactions to changes 

in production

 ■ Optimize processes 

with minimized 

product variation

 ■ Reduce lead times

 ■ Facilitate continuous 

manufacturing 

workflow

 ■ Improve visibility on 

the manufacturing 

floor 

We are on a Digital Transformation journey to make the future 

of manufacturing possible.
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Our leading Automation & Control (A&C) Competence Center boasts a group of over 

350 technology experts in locations across Italy, North America and South America, all 

specialized in the design, implementation, launch and support of A&C systems for both 

the manufacturing and non-manufacturing contexts. Our industry expertise in this space 

includes solutions for: 

 ■ Automotive welding, painting and assembly plants

 ■ Food, beverage and pharmaceutical plants (both production and packaging/bottling)

 ■ Durable goods

 ■ Metals and textiles

 ■ Smart transportation and underground

 ■ Building automation and energy.

Focus: Automation & 
Control Competence Center
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The A&C Competence Center's proven portfolio of solutions enables them 

to deliver integrated, comprehensive and specialized connectivity solu-

tions, networks and digital ecosystems to customers worldwide. Out A&C 

offering supports the automation of tasks belonging to all level systems 

aligned to the international standards for the integration of enterprise IT 

and control systems (ANSI/ISA-95 and IEC/ISO 62264): 

 ■ Level 1: Automation layer, PLCs, process operations, sequencing, 

robotics

 ■ Level 2: Monitoring and controlling physical processes

 ■ Level 3: Manufacturing Operations Management (MOM).

The "Source-Produce-Deliver" and "Utilize & Serve" pillars of our Digital 

Thread are the A&C Competence Center's areas of focus, although our 

USA team owns specific competences and tools regarding also the pillar 

"Simulate". 

Our A&C portfolio integrates all the tasks belonging to the "Source-

Produce-Deliver" pillar's MOM/MES paradigm into templates and pre-

configured solutions that enable our customers to standardize processes, 

share successful approaches, exchange information and fully exploit the 

wealth of capabilities offered by IIoT, AI, Augmented and Virtual Reality 

(AR/VR), wearables, e-Collaboration and other Industry 4.0 technologies 

across their organization. 

A&C Competence Center acts as a connector for the Engineering Group 

Enterprise-oriented solutions and services to get perfectly connected to the 

Enterprise's Production layer and organization enabling a 360° approach to 

any Digital Transformation initiative. 

https://www.engusa.com/en/
https://www.eng.it/en/white-papers/digital-transformation
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Manufacturing IT 
Professional

350+

 
Projects

650+

 
Customers

300+

Engineering I4.0 compliant industrial 

platform called 'DiVE' (Digital Virtualization 

Experience) is integrated with the most 

known IOT commercial platforms.  

 

Our A&C Competence Center is also 

present in the final "Utilize & Serve" 

pillar, with a team of experts having the 

technological and contextual knowledge 

to design and implement advanced data 

analytics and 360° run-time support 

services for automated asset, product and 

process maintenance and performance 

monitoring.

 ■ 350+ Manufacturing IT 
Professionals 
A team of experts with exclusive 
skills and services sector, in terms 
of technologies and process know-
how. 

 ■ 300+ Customers 
Supporting large manufacturing 
enterprises with experience and 
solutions for business-critical, 
production related process: 
plant&asset monitoring, product 
and process tracking, logistics, 
Industry 4.0 migration, plant 
intelligence, RFID, mobile and 
smart device integration. 

 ■ 650+ Projects 
Consulting services covering 
design, implementation and 
commissioning of large integrated 
solution, product integration and 
AMS services for mission critical 
solutions. 

 ■ Local Customer Support 
Service (CSS) 
Our CSS team provides support to 
customer sites all aver the world.

BENEFITS OF AUTOMATION 
AND CONTROL 
COMPETENCE CENTER

Industry 4.0 - Compliant Solutions

Compliance

AUTOMATION & CONTROL 
COMPETENCE CENTER 

OVERVIEW 

Chicago (MI) 
Troy (IL)

Genoa
Milan

Naples
Rome
Turin

Belo Horizonte
Natal
Recife
Rio de Janeiro

Buenos Aires
CordobaEngineering HQ

Projects

https://www.eng.it/en/our-platforms-solutions/dive
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Quality matters (a lot) to the success of a business. But what exactly does quality mean 

in a manufacturing environment? Most people would define quality as how good or 

bad something is, meaning the degrees of excellence in comparison to alternatives. 

We say this car is faster than that car, or this diamond is shinier than that diamond. In 

manufacturing, quality means something very different. Manufacturing quality is less 

concerned with how good or bad the resulting product is. It's more concerned with the 

question of how well does that product adhere to its specifications? How well does it fulfill 

its intent?

No matter what you are producing, manufacturing quality is an important piece to any 

operation. If a bad quality part makes it out of your factory, then at the very least you are 

going to suffer damage to your reputation and cause harm to your brand. In the worst 

cases, you might endanger the lives of your customers. In an increasingly competitive, 

regulated and consumer-driven market, manufacturers must ensure compliance to 

increasingly stricter and more complex industry regulations, maintain their product and 

process quality, all while becoming more efficient and profitable.

The end goal of any Quality Control system is to control the quality of the final product 

by managing and monitoring the process that manufactures it. Scrap, waste and rework 

are some areas that influence the throughput of a manufacturing process and, more 

importantly, the company's bottom line. If any one of these areas is lagging, you can 

expect to see a dip in overall plant performance. 

Manufacturing Quality Control
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Well-designed quality control systems enable the effective management of the entire 

manufacturing process from lab to label, identifying and predicting issues at the 

moment or even before they occur in order to cut down on the total amount of waste. 

In order to mitigate risks of excess production waste (and the high costs associated 

with it) and help ensure consistent products, we offer full-featured quality management 

systems customized to fit the specific needs and regulatory requirements of each 

customer and industry sector.  

 

Our solutions adhere to compliance 

standards such as 21 CFR Part 11 

and provide real-time feedback to 

management, helping them react 

sooner to issues that arise during 

production. Through the combination of 

an integrated set of software modules 

for at-line/in-line testing, Electronic Work 

Instructions (EWI), electronic workflow 

management, corrective actions, 

alarms, Statistical Process Control 

(SPC) and Laboratory Information 

Management Systems (LIMS), our 

comprehensive digital offering helps 

companies achieve consistency in 

quality and product integrity throughout 

the manufacturing lifecycle.

BENEFITS  

OF QUALITY CONTROL SYSTEMS 

 ■ Reduce process 

variations

 ■ Reduce defects and 

defective units

 ■ Minimize production 

costs

 ■ Reduce human 

errors during 

production

 ■ Reduce manual 

operations during 

production

 ■ Achieve higher 

quality standards

 ■ Maintain equipment 

performance

 ■ Enable real-time 

monitoring of quality 

trends

 ■ Ensure regulatory 

compliance and  

protect brand 
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Changing markets and business requirements require changes in supply 

chain management to ensure business profitability. More flexibility, easier 

access to information about product availability, faster response times 

and more customized products are demanded by clients. In order to fulfill 

their demands, a strong supply chain planning and execution strategy is 

fundamental to success. Engineering is proud to have a dedicated Center 

of Competence with a team of experts to help manufacturers achieve 

supply chain excellence and optimization.

Supply Chain Planning and Scheduling refers to the set of practices and 

systems that support an enterprise's manufacturing, distribution and 

delivery planning processes in order to ensure that the right amount of 

resources (employees, materials, equipment, etc.) are available to meet 

the quality and quantity demands of the market. Effective Supply Chain 

Planning and Scheduling solutions help companies reach their strategic 

business targets by balancing product demand with the actual capabilities 

of production and the supply chain. The lack of this fundamental business 

process can result in high inventory, manufacturing and logistical costs 

as well as low service levels. Companies aiming to achieve best-in-class 

performance and trying to outperform their competitors must implement 

an efficient and reliable Supply Chain Planning and Scheduling process, 

which will only be as good as the technology behind it.

Supply Chain Management (SCM)

We are on a Digital Transformation journey to make the future  

of manufacturing possible.
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Supply Chain Execution (SCE) is focused on execution-oriented applications that 

streamline and harmonize the manufacturing supply chain, including Warehouse 

Management Systems (WMS) 

and Transportation Management 

Systems (TMS). A WMS enables 

efficient inventory movements 

within a distribution center, while 

a TMS supports an efficient 

inventory movement workflow 

from a distribution facility to 

different delivery points.

 

Collaboration, or better 

e-Collaboration, effectively 

eliminates the barriers of time, 

distance and resources within 

an organization by permitting 

stakeholders from different 

departments, locations or 

phases of the supply chain to 

behave as if they were in the 

same room. It refers to a digital 

collaboration platform able to 

manage and integrate inbound 

and outbound processes, 

creating a collaborative virtual 

workplace within an enterprise. Adopting e-Collaboration technologies can facilitate 

communication and workforce productivity by connecting teams across globally 

distributed enterprises, integrating remote personnel and telecommuters, enabling 

management to arrive at decisions faster, and training and supporting employees more 

effectively.

BENEFITS OF SUPPLY  
CHAIN MANAGEMENT SYSTEMS

 ■ Improve demand 

and supply forecast 

accuracy

 ■ Improve order 

promising and delivery

 ■ Optimize supply chain 

planning

 ■ Optimize supply chain 

scheduling

 ■ Minimize inventory 

and supply costs

 ■ Increase productivity

 ■ Facilitate order 

management

 ■ Streamline 

and improve 

communication 

between different 

nodes of the logistical 

network, between 

departments and 

different facilities

 ■ Streamline supply 

chain processes and 

reduce lead times

 ■ Improve service 

levels and customer 

satisfaction
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Asset Performance 
Monitoring & Maintenance 

Any industry that operates "machinery" must efficiently organize, optimize and manage 

the maintenance activities to be carried out within their production plants by leveraging 

solutions for Asset Performance Monitoring & Maintenance. Manufacturing plant floors 

today utilize a host of software systems and machines. The importance of monitoring 

production lines and gathering intelligent data from these assets is imperative, but 

many are dealing with outdated, home-grown or ineffective software.  

 

To reap the true value offered by the Digital Thread, manufacturers must optimize not 

only the lifecycle of their product, but of their process and all the machines and people 

whose performance is critical to the delivery of the final product. Solutions for real-

time machine monitoring and intelligent data collection enable accurate and reliable 

performance analytics such as OEE (Overall Equipment Effectiveness), Machine 

Availability, Quality and Performance.

Real-time visibility into how a 

product or machine is operating 

enables smarter decisions and 

drives continuous improvement 

in both the manufactured product 

and the manufacturing process. 

Machine performance data can 

also be leveraged to improve 

factory maintenance. 

BENEFITS OF ASSET PERFORMANCE 

MONITORING & MAINTENANCE 

 ■ Maximize plant 

floor asset lifecycle, 

performance and 

utilization

 ■ Predict and 

prevent equipment 

breakdowns before 

failure or severe 

damage occurs 

 ■ Reduce time and 

costs for labor and 

downtimes due to 

maintenance

 ■ Optimize scheduling 

of maintenance 

activities and 

resources

 ■ Automatic allotment 

of replacement parts

 ■ Optimize production 

processes and 

improve plant 

performance  

We are on a Digital Transformation journey to make the future  

of manufacturing possible.
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Any industry that operates "machinery" must efficiently organize, optimize and manage 

the maintenance activities to be carried out within their production plants by leveraging 

solutions for Asset Performance Monitoring & Maintenance. Manufacturing plant floors 

today utilize a host of software systems and machines. 

The importance of monitoring production lines and gathering intelligent data from these 

assets is imperative, but many are dealing with outdated, home-grown or ineffective 

software. To reap the true value offered by the Digital Thread, manufacturers must 

optimize not only the lifecycle of their product, but of their process and all the machines 

and people whose performance is critical to the delivery of the final product. Solutions 

for real-time machine monitoring and intelligent data collection enable accurate and 

reliable performance analytics such as OEE (Overall Equipment Effectiveness), 

Machine Availability, Quality and Performance.
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Real-time visibility into how a product or machine is operating enables smarter 

decisions and drives continuous improvement in both the manufactured product and the 

manufacturing process. Machine performance data can also be leveraged to improve 

factory maintenance management processes and efficiency. Companies are turning 

to preventative and predictive maintenance tools to help reduce machine downtimes, 

further improving the productivity of a plant. 

 

The capability to understand when machines will require maintenance and then enforce 

the right plan to ensure that machines have maintenance performed before problems 

occur offers tremendous value and stability to planning production. 

Asset maintenance management can be further optimized by introducing enabling 

technologies such as Virtual Reality (VR) and Augmented Reality (AR) to the 

process. Engineering can provide the expertise and services needed to integrate 

the manufacturing solutions used on the shop floor today with the latest wearable 

devices in order to improve productivity and discover innovate ways of improving the 

manufacturing process.

DIGITAL
INDUSTRY
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Enabling technologies like the (I)IoT allow 

companies to perform activities that were 

operationally impossible or infeasible 

before. Digital solutions for Product 

Performance Monitoring have been used 

for decades, but, for the most part, only 

on very expensive or critical products 

like airplanes. The IoT has fundamentally 

changed this exclusivity, giving all 

manufacturing companies the opportunity 

to monitor the performance of their 

products after they leave the factory. 

The Digital Thread of a product doesn't end once the final product leaves the factory. 

The "Digital Enterprise" is already a reality, and companies are pursuing its benefits 

and opportunities through Digital Transformation, which requires the seamless integra-

tion of data along their entire value chain. Initiatives like Industry 4.0 and the Industrial 

Internet of Things (IIoT) are being driven by billions of intelligent devices generating 

massive volumes of data. Closing the loop and turning this data into value is a critical 

success factor, whether it be by leveraging it to improve production, the maintenance of 

a product, the next product design or the manufacturing process itself. 

BENEFITS OF PRODUCT 
PERFORMANCE 
MONITORING 

 ■ Boost customer satisfaction

 ■ Drive new and improved product 

introductions

 ■ Reduce time and costs required for 

product support and maintenance 

 ■ Improve visibility of product quality

 ■ Increase understanding of target 

market and consumer usage

 ■ Improve product quality and lifespan

 ■ Drive decision-making based on real 

data 

MONITOR PRODUCT & PROCESS

Product Performance Monitoring
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Using sensors and devices for real-time data collection, manufacturers are now able 

to detect how their "smart" products are performing in the marketplace. This provides 

invaluable insight into the use of products, something design engineers have not had 

access to before. How are customers using the product? Are there any flaws causing 

failures? This information can be fed back into the Digital Thread of the product to 

drive changes, improvements as well as new capabilities and functionalities in the next 

design, all based on customer usage.

The monitoring of products also provides more precise data related to logistics, such as 

where products go after they leave the factory doors. GPS monitoring and other data 

acquisition devices are able to identify and record the exact location to which a product 

is being sent, as well as the environment variables and other characteristics. All this 

helps manufacturers gather more information about what is happening to their products 

in order to make smarter choices that will enhance the next product design or improve 

the utilization, servicing and maintenance of that product. In the long-term, decisions 

made thanks to the information gathered from an effective Product Performance 

Monitoring solution can increase product quality, ensure customer loyalty and drive 

business growth.
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Product Maintenance is an important requisite for manufacturing business 

success, because it concerns everything that happens to the product after 

it has been distributed in the market. Leading manufacturers of highly 

specialized, more expensive or warranty-protected products such as 

appliances, electronics and industrial equipment and machinery, are also 

responsible for maintaining and/or repairing that product when needed. 

Dependent on the product, some issues can now be resolved remotely 

through troubleshooting and without ever physically interacting with the 

product, while others require a technician on site. Product maintenance 

can be planned (based on a specific pre-determined schedule), preventive 

(before a breakdown or a malfunction occurs) or corrective (when a 

specific event arises). 
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Following the adoption of new business models (PaaS or Product as a Service) 

and in compliance with lean principles, maintenance is playing an increasingly 

critical role in several industries, such as Energy & Utilities, Manufacturing, 

Telecommunications and Transportation. New digital solutions are therefore 

needed to plan, monitor and comprehensively manage each aspect of the 

maintenance process. 

The development of new technologies such as Augmented Reality (AR), Mixed 

Reality (MR) and Virtual Reality (VR), and their application to the Digital Industry 

sector, have radically transformed the traditional concept of maintenance. 

They have not only enhanced and innovated the workforce experience, but 

they have significantly broadened technicians' capabilities and autonomy in the 

execution of their work as well, filling in the gaps created by inexperience or 

lack of skills. Augmented Reality and wearable devices allow field technicians 

working on the resolution of 

a product issue to access 

pre-set maintenance 

procedures, view digital 

content or step-by-step 

animations, and even call 

in for live remote expert 

support. Such extended 

field technology solutions 

ensure a more effective, 

efficient and secure 

execution of maintenance 

activities.

BENEFITS OF PRODUCT MAINTENANCE 

 ■ Maximize 

product lifecycle, 

performance and 

utilization

 ■ Predict and prevent 

breakdowns before 

failure or severe 

damage occurs 

 ■ React to product 

issues faster and 

improve customer 

satisfaction

 ■ Reduce time and 

costs for labor due to 

maintenance

 ■ Improve and 

enhance 

maintenance 

workforce 

performance 

 ■ Optimize scheduling 

of maintenance 

activities and 

resources 

https://www.eng.it/en/white-papers/ar-mr-vr
https://www.eng.it/en/white-papers/ar-mr-vr
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Sales, Field Service  
and Aftersales Management

Continuing along our Digital Thread, Field Service Management refers to 

the planning, optimization and scheduling of field activities, as well as to 

the support given to technicians in charge of executing them. Essentially, 

it consists of a Digital Transformation approach that completely innovates 

the delivery of services on a product that is already being used by the 

consumer.

The initial analysis stage of the Field Service Management process is 

fundamental to understand what the customer really needs from a field 

service solution, which can be achieved through a variety of channels (e.g. 

IoT integration, checks, notifications from clients, integration with external 

systems such as ERP and CRM, etc.). Once requirements are assessed, 

field resources must be meaningfully organized in order to boost their 

efficiency and efficacy.
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Therefore, the highly parametric and configurable scheduling function of most digital 

Field Service Management solutions plays a crucial role in matching working days 

with the activities to be performed. In conclusion, digitalizing the management of field 

service activities and resources has the power to significantly increase overall service 

level, improve performance quality and reduce the costs and effort needed to perform 

activities. 

Reflecting a strong growth trend, the field service market is now becoming closely 

linked to customer satisfaction and aftersales management, as more and more 

companies are moving towards the servitization model and offering product-related 

services to their customers. Field Service Management is thus of primary importance 

when applied to those situations in which the execution of an on-field activity or 

intervention on a physical asset is crucial for customer satisfaction.

The introduction of Industry 4.0 technologies throughout all phases of the product 

development, production and utilization lifecycle, combined with the advanced 

capabilities of new technologies to transform data into intelligence, are changing how 

companies innovate, what products companies produce, how they produce them and 

how they sell them. Sales Management covers the processes involving the execution 

of sales, sales planning, budgeting and leadership activities, in order to meet the sales 

goals of an organization.
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Customer relationships do not end with the conclusion of a transaction but are 

maintained for a product's entire duration of use. Aftersales Management solutions 

enable manufacturers to service their products and interact with their consumers once 

the product is already being used in the real world. These tools enable companies to 

ensure that their product is performing well and that their customers are satisfied with 

the products and services of their organization. Studies show that businesses which 

have invested in improving aftersales resources and processes have been able to 

survive periods of economic slowdown much better than those that did not.

BENEFITS OF SALES, FIELD SERVICE AND AFTERSALES 
MANAGEMENT

 ■ Improve field service workforce 

performance 

 ■ Reduce field service resource and 

management costs

 ■ Streamline and standardize sales 

and support processes

 ■ Facilitate exchange of data 

and communication across the 

organization

 ■ Improve customer service, 

experience and retention

 ■ Increase sales volume

 ■ Drive business growth 

 ■ Promote differentiators and gain a 

competitive advantage

 ■ Improve internal knowledge of 

customer and product
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Customers are one of the most valuable assets of the 

company because they give it a sense of purpose and 

direction. They provide invaluable feedback and serve as a 

springboard for new concepts and ideas. According to the 

2012 Global Customer Service Barometer report, conducted 

by Echo for American Express, three out of four consumers 

say they have spent more with a company because of a 

history of positive customer service experiences1.

Customer Relationship Management systems help companies 

stay connected to customers, streamline processes and 

improve profitability. A CRM platform provides a centralized 

system for effectively managing and optimizing customer 

relationships, the entire sales process, marketing activities 

and support services. It ensures that every stage of interaction 

with an organization's customers takes place smoothly and 

efficiently. 

Customer Relationship 
Management (CRM)

1 Top 4 Reasons You Should Invest in a CRM Platform.

BENEFITS 
OF CRM FOR 
MANUFACTURING 

 ■ Improve customer 

support and servicing

 ■ Improve products and 

services

 ■ Improve efficiency of 

sales process

 ■ Grow business

 ■ Discover new insights 

from business data 

 ■ Safeguard critical 

customer and business 

information

https://www.business2community.com/customer-experience/top-4-reasons-you-should-invest-in-a-crm-platform-0561485


The process of Digital Transformation in the manufacturing company not only 

allows to integrate the needs and preferences of customers in the production 

and development processes of the product, but it offers the opportunity 

to rethink and innovate the Customer Experience in every phase of the 

customer life cycle to increase sales and the level of loyalty. 

Manufacturers must face different challenges and seize their opportunities:

 ■ Exploit the potential of digital channels and marketing automation suites, 

integrated with a holistic and omnichannel view of the Customer, to 

support in an innovative way the research processes, evaluation and 

purchase of the product.

 ■ Strengthen the integration of the sales channel through Customer and 

Partner Relationship Management services, of collaboration and next 

best experience, to optimize sales and installation of the products.

 ■ Seize the opportunities provided by CRM tools to manage the intelligence 

service and the assistance network and by IoT integration to innovate 

after-sales services.

Engineering supports the clients in the entire Customer Experience 

transformation cycle. From support to the definition of an effective 

Customer Experience Management strategy, to the selection, installation, 

customization and management of application solutions to support the entire 

Customer Life Cycle, up to Change Management and services that measure 

the level of business adoption and performance.

Mauro Zanon 
Head of CXM Consulting Services, Engineering

DIGITAL
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2 Customer Relationship Management (CRM) Market Analysis 

CRM also enables the collection of information from multiple channels, and this is 

essential to study and anticipate the behavior and needs of customers. 

By facilitating the sales process, generating new revenue streams, reducing costs and 

creating new sales opportunities, an effective CRM system is sure to increase overall 

business profits regardless of the industry in which it operates. Given the flexibility, 

capabilities and proven success rate of leading CRM solutions, and because the global 

CRM market is slated to be worth $81.9 billion by 20252, there can be no doubt that 

CRM must be a part of any holistic Digital Transformation strategy.

https://www.grandviewresearch.com/industry-analysis/customer-relationship-management-crm-market
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Electronic Commerce, or e-Commerce for 

short, is a business model that enables 

companies and individuals to buy and sell 

products online. E-commerce can also 

describe any kind of commercial transaction 

that is facilitated through the Internet, enabling 

enterprises to sell goods and services at a 

scale that was not possible with traditional 

offline retail. 

No matter how great of a product you produce, 

or how efficiently and/or cost-effectively you are 

able to produce it, if no one buys your product, 

your business will not succeed. 

Online shopping is becoming the standard, not 

the exception, regardless of the type of good 

one is purchasing. Global retail e-Commerce 

sales are projected to reach $27 trillion by 20203. 

BENEFITS OF 
E-COMMERCE FOR 
MANUFACTURING

 ■ Direct access to customers

 ■ Grow prospects

 ■ Identify new opportunities to 

innovate

 ■ Scale up the business

 ■ Improve sales and delivery 

processes

 ■ Improve brand awareness

 ■ Improve your understanding of 

the market and customers via 

analytics

E-Commerce

3 
Worldwide Retail Ecommerce Sales

https://www.emarketer.com/Article/Worldwide-Retail-Ecommerce-Sales-Will-Reach-1915-Trillion-This-Year/1014369
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Consumers and businesses are increasingly placing all their orders 

online, because this saves them significant amounts of time and effort as 

compared to shopping in a retail environment or over the phone. 

This means that manufacturers of goods (which consumers are seeking) 

that do not have an e-Commerce presence are losing a significant 

opportunity to increase their revenue. Given the speed at which the 

retail environment is becoming obsolete, manufacturers must adopt 

e-Commerce platforms and solutions to expand their market reach 

and stay relevant for today's digital consumer population. Moreover, 

the increasing trend towards engineered-to-order products, where the 

consumer drives the design of the product, demands that companies 

bridge the gap between their customers and manufacturing to ensure an 

efficient servicing process, and a well-designed e-Commerce architecture 

can help them fulfill this need. 
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Today, marketing is very different from what it was a few decades ago. Thanks to the 

Internet, dedicated software and other hi-tech products, companies can gather much 

more data today about their markets and target customers. They also have a wider 

range of tools with which to influence consumers. Digital Marketing is the marketing 

of goods and services via digital technologies such as the Internet, online advertising, 

mobile phones and other digital media. Marketing is not historically a high priority for the 

manufacturing industry. 

According to recent studies4, the average manufacturer spends 8% of their annual 

budget on advertisement, generating leads and making business deals. The same 

studies show, however, that 82% of manufacturing companies who invested in digital 

marketing have reported increased success within the last year. 

Digital Marketing
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Moreover, across industries, investments in Digital Marketing can increase sales from 

existing customers by up to 15%. This is great news for manufacturers looking to boost 

online presence and target existing customers in a way that can ensure retention and 

customer loyalty. Once a high-quality and innovative product has been designed, 

simulated, produced and out the factory door, it must be purchased and utilized in order 

to fulfill its ultimate purpose.  Digital Marketing provides a spectrum of different tools and 

approaches that enables manufacturers to ensure that potential customers know about 

their product and how they can purchase it.

BENEFITS OF DIGITAL MARKETING  

FOR MANUFACTURING 

 ■ Establish product 

presence and 

credibility

 ■ Grow sales

 ■ Increase repeat 

customers and 

improve customer 

loyalty

 ■ Establish and solidify 

the brand 

 ■ Expand market 

reach of products 

and services 

 ■ Data analytics 

to drive better 

decisions and 

processes 
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ENG 4 CRM&CX is Engineering's global CRM and Customer Experience 

Competence Center that has established itself as a global market leader in 

delivering innovative solutions for Digital Marketing by leveraging the best 

and most cutting-edge platforms available on the market. In addition to 

expertise in third-party CRM, e-Commerce and Digital Marketing offerings, 

ENG 4 CRM&CX develops proprietary application components designed 

to accelerate implementation times and control project costs. 

Our team of experts has years of experience helping customers in 

manufacturing and non-manufacturing sectors define and execute 

successful customer relationship and customer experience strategies in 

order to improves how businesses interact with their customers.

We are on a Digital Transformation journey to make the future 

of manufacturing possible.
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We find ourselves in a world increasingly headed towards mass 

customization, as products across different sectors are increasingly 

becoming engineered-to-order. This reality has major implications for the 

manufacturing industry and the companies tasked to produce those goods. 

Historically, design and manufacturing have been two very separate spheres, 

but the need for product and process flexibility demands that the world of 

engineering and the world of manufacturing blend together if companies 

want to maintain their competitive advantage and relevance in the global 

market in the future. 

We believe that the only way for manufacturers to bridge this gap is to 

implement a digital backbone that covers the entire lifecycle of their products 

and processes – from design to simulation to manufacturing to utilization. 

But there is no shortcut to the achievement of the Digital Enterprise, as it 

is a challenging and unique journey for every organization. At Engineering, 

our extensive understanding of technologies and markets enables us to help 

organizations understand, design and most importantly implement the Digital 

Thread in order to successfully navigate their own roadmap to Industry 4.0. 

Our customers could not find this at any other company in the world.

Ettore Soldi 
Managing Director, Engineering USA



There is still a long way to go for companies looking to achieve the Digital Enterprise 

as it is defined today. While the end-to-end concept of the Digital Thread is well-

established and while most forward-thinking manufacturers have accepted that 

digitalization is both an inevitable and critical aspect of their market strategy moving 

forward, the journey towards Industry 4.0 is and will continue to be just that – a long 

and challenging journey. At the same time, certain enabling technologies will grow in 

their significance to this space in the years to come.

THE REIGN OF THE DIGITAL TWIN

While already a topic with a lot of buzz around it across a number 

of industries, the concept of the Digital Twin originated within the 

manufacturing environment. It can come as no surprise then, that it is 

in the manufacturing context that it will be most readily adopted in the 

years to come. The Digital Twin is a virtual copy of an organization's 

entire business process workflow, covering all manufacturing processes, 

products, machines, resources and the entire existing IT ecosystem (as 

well as how systems within it interact). Essentially, the Digital Twin provides 

a risk-free environment for manufacturers to study their processes, test 

changes and evaluate the impact certain decisions would make to their 

operations and their business. In the future, the Digital Twin will be a staple 

for every organization. Everything in manufacturing is going to be tested 

and simulated first before any physical changes are made in either the 

plant or the process. Decisions regarding the hiring of new resources, 

deciding if a new design for a model car should be introduced, running 

cost and supply chain analyses to determine cost-effectiveness – all these 

will soon be done in a simulated environment first in order to ensure smart 

decision-making, optimize processes and drive continuous improvements 

throughout the enterprise.

DIGITAL
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https://www.eng.it/en/white-papers/digital-twin
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THE (BIG) DATA PROBLEM  
& MAINTENANCE 4.0

A competitive advantage will be achieved by manufacturers that know 

how to invest in the one resource with the greatest potential: data. Unlike 

many valuable resources, data is not limited, and it is already out there, 

waiting to be analyzed and harnessed for the greater business good. But 

the increasing volumes and variety of available data do not necessarily 

translate into value for the business. Manufacturers must understand 

what data they need, what data is relevant to them and what data can be 

utilized to drive real improvements. Therefore, the ability to transform data 

into intelligence and to use this intelligence to make timely decisions will 

become a primary competitive advantage. But this is still not enough if 

we do not use technologies capable of handling high volumes of data to 

derive a systemic view, which dominates the intrinsic complexity of modern 

production processes and production support. 

Only in this way will it be possible to link the performance of individual 

assets to the value generated for the company during their lifecycle. 

Maintenance 4.0, of which predictive maintenance and analytics are a 

core component, defines a machine-assisted digital version of all the 

things we have being doing for the past forty years as humans to ensure 

our assets deliver value for our organization. Maintenance 4.0 includes 

a holistic view of sources of data, ways to connect, ways to collect, ways 

to analyze and recommended actions to take in order to ensure asset 

function (reliability) and value (asset management) are digitally assisted. 

Maintenance 4.0 will therefore mean evaluating and anticipating the impact 

of individual maintenance policies not only on the individual asset but on 

overall corporate margins, taking into account all the factors involved and 

the complexity of the system.
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COLLABORATIVE ROBOTS  
& SMART MANUFACTURING

"Lights out" manufacturing touts the idea that through advanced 

automation and robotics, we are soon going to have factories running 

themselves with minimal or no intervention from humans. But this sounds, 

and most likely is, more in line with the futuristic world portrayed in sci-fi 

movies than with reality. Yes, the principles of Industry 4.0 – interoperability, 

information transparency, technical assistance and self-organizing factories 

– do paint a picture of smart systems aggregating and analyzing data to 

autonomously make informed decisions, solve problems, even conduct 

tasks that before were executed by human workers. But the goal of Smart 

Manufacturing is not the elimination of resources or humans from the 

process. Rather, the goal is the allocation and utilization of resources in the 

right way. 

The future of Smart Manufacturing, then, is the automation of monotonous, 

repetitive, hazardous, data-heavy and precision tasks and the re-allocation 

of humans towards more business-driving, value-add activities. This is 

the true end goal of the Industry 4.0 paradigm – intelligent networks 

connecting and enabling communication between people, things, 

machines and systems to help manufacturers become smarter, more 

efficient and more profitable.
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AI & MACHINE LEARNING

With the trend towards digitalization well under way in the manufacturing 

sector, we are harnessing and gathering more data from the production 

floor than ever before. Advanced computational capabilities and analytical 

tools are enabling us to put that data together in order to expose trends, 

issues and opportunities for improving operations. But more than that, 

data is allowing us to advance the way machines operate by programming 

decision-making power within the machines themselves. A Machine 

Learning model is a software application that has been designed to 

mimic the way that human beings think about and process information. 

Deep Learning models are more flexible than their traditionally developed 

counterparts. Imagine that your production machines had the capability to 

determine when a defect might occur. Imagine that, before a defect was 

likely to occur, they could automatically take corrective action, thereby 

preventing the defect from ever happening. What if machines could think 

about their performance and automatically determine when they might 

need maintenance? With Machine Learning and AI, this becomes a 

definite possibility. 

We are also currently building systems that operate in the affective 

computing field, where AI is applied to recognize, process and also 

simulate human emotions.  
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All kind of human interactions (such as speech, facial expressions, body posture, 

gestures, as well as measuring physiological data) can be used to this purpose.

We are deep diving on speech emotion recognition. Several features are extracted 

by signal processing algorithms and are considered as input for each speech-frame 

and/or speech-utterance and/or full speech, taking into account spectral related 

features (i.e.: pitch range, frequency dominance and/or change over time, …) and 

prosody-vocal related features (i.e.: speech rate, breathing frequency, loudness,…). 

These basic features are handled by means of statistical functional processing and by 

machine learning algorithms in order to be able to classify audio into the six basic and 

crosscultural emotions (anger, fear, disgust, surprise, happiness, sadness) based on 

Paul Ekman's theory and further evolutions. 

We are also working on facial emotion expression recognition, with a first level of 

analysis based on an obvious or "normal" facial expressions held for a "medium" term 

and a second level focused on micro-expression for "shorter" term and are partnering 

with highly specialized companies to extend our capabilities in this field. 



The Manufacturing plant of the future will be "Emotionally Smart". People, 

machines and new digital technologies will co-exist together within an 

ecosystem with perceptive capabilities (thanks to IoT), predictive capabilities 

(thanks to AI) and adaptive capabilities (thanks to co-operative Robots). 

However the key success factor will remain human emotions: in a context 

in which AI and Robots react to changes in their environment and are 

capable of developing new forms of "intuition", the organizations that will 

stand out will be the ones able to give value to the dimension of emotions, 

integrating them into a man/machine ecosystem though natural language 

understanding, translating this into actions for machines and the intuition 

of the worker's emotional state and be able to recognize any symptoms of 

fatigue and stress suggest necessary breaks.

Stefano Brandinali  
Global CIO & CDO, Prysmian Group
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Engineering is one of the main players in the field of Digital Transformation of 

public and private companies and organizations, offering an innovative range of 

platforms for the main market segments. 

ENGINEERING

With around 11,000 professionals in 65 locations (Italy, Belgium, Germany, Norway, 

Republic of Serbia, Spain, Sweden, Switzerland, Argentina, Brazil and the USA), the 

Engineering Group designs, develops and manages innovative solutions for the business 

areas where digitalization is having the biggest impact, including Digital Finance, Smart 

Government & E-Health, Augmented City, Digital Industry, Smart Energy & Utilities, Digital 

Telco & Multimedia. 

Through its activities, the Group contributes to modernizing the world in which we live and 

work, combining specialist competences in next-generation technologies, technological 

infrastructures organized in a single hybrid multicloud and the capability to interpret new 

business models. 

With significant investments in R&D, Engineering plays a leading role in research, by 

coordinating national and international projects thanks to its team of 420 researchers and 

data scientists and a network of academic partners and universities throughout Europe. 

One of the group's key strategic assets is its employees' know-how, to whose training it 

has dedicated a multidisciplinary School which has provided more than 21,000 days of 

training during the last year.

www.eng.it/en 



Our point of view on

Coming Soon

AUGMENTED CITY

SMART 
AGRICULTURE

DIGITAL MEDIA 
& COMMUNICATION

DIGITAL DEFENSE, 
AEROSPACE 
& HOMELAND 
SECURITY

E-HEALTH

SMART 
TRANSPORTATION

DIGITAL FINANCE

SMART 
GOVERNMENT

DIGITAL RETAIL 
& FASHION

IOT 
INTERNET 
OF THINGS

BLOCKCHAINAI & ADVANCED 
ANALYTICS

DIGITAL 
TWIN

A digital copy of reality that enables 
you to simulate and � nd answers 
in a risk free and secure environment.

DIGITAL
INDUSTRY

We are on a Digital Transformation journey
to make the future of manufacturing possible.

SMART ENERGY 
& UTILITIES

AUGMENTED, 
MIXED AND 
VIRTUAL REALITY

Where real and virtual 
worlds meet.

CYBERSECURITY

Cybersecurity protects and enables 
your organization as it embraces 
Digital Transformation.

ENGINEERING 
INNOVATION

Delivering the power of 
Innovation triggered by ideas.

DIGITAL 
TRANSFORMATION

Leading our customers towards a 
new economy of digital ecosystems.

CLOUD

ROBOTIC PROCESS 
AUTOMATION

Automation of Processes to Enhance 
the Human Component of Work 4.0.

https://www.eng.it/en/white-papers/digital-twin
https://www.eng.it/en/white-papers/ar-mr-vr
https://www.eng.it/en/white-papers/cybersecurity
https://www.eng.it/en/white-papers/engineering-innovation-whitepaper
https://www.eng.it/en/white-papers/digital-transformation
https://www.eng.it/en/white-papers/robotic-process-automation


DIGITAL
INDUSTRY

@EngineeringSpa

Engineering Ingegneria Informatica Spa

www.eng.it/en

https://twitter.com/EngineeringSpa?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://www.linkedin.com/company/engineering-ingegneria-informatica-spa/?originalSubdomain=it
http://www.eng.it/en

