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“While the term Industry 4.0  

was created several years ago,  

many manufacturing companies,  

particularly SMEs,  

remain unfamiliar with it.  

 

The SIRI Framework is  

an intuitive and realistic reference framework 

that is useful for all industrial companies,  

both big and small,  

to not only learn these new concepts  

but also to apply them to our facilities” 

 

Mr. Desmond Goh 

Director, People Bee Hoon Factory 

  



 

 
 

The pace of Industry 4.0 adoption is uneven across different industries and 

companies. Companies both globally and locally are grappling with the concept 

of Industry 4.0 and the value it could bring. For these companies, questions such 

as  

 

• What is Industry 4.0, and 

• How can it benefit my company?  

• Where should I start? 

• What are my gaps today and where are the opportunities tomorrow?  

 

remain unanswered. 

 

The Smart Industry Readiness Index (SIRI) Framework and an accompanying 

Assessment Matrix tool were therefore developed to address these challenges. 

 

The SIRI Framework covers the 3 core building blocks (Process, Technology, and 

Organisation) critical to achieving future-ready facilities, and the Assessment 

Matrix tool is designed to strike a balance between technical rigour and practical 

applicability. 

 

The Assessment Matrix also defines the end states and the intermediate steps 

needed for continuous improvement. Collectively, the SIRI Framework and 

Assessment Matrix tool aim to equip companies with practical knowledge about: 

 

• What Industry 4.0 is and the tangible benefits it could yield 

• The maturity levels of their organisations and facilities 

• How they can improve in a targeted and incremental manner 

 



 

 
 

SIRI framework has been developed by the Singapore Economic Development 

Board in partnership with global testing, inspection, and certification company 

TÜV SÜD, and validated by an advisory panel of academic and industry experts. 

 

The content provided in this document is credited to Singapore Economic 

Development Board.  

 

More info can be found at the following website: https://incit.org/ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://incit.org/


 

 
 

Table of Contents 
 

 

SIRI FRAMEWORK: 3 BUILDING BLOCKS, 8 PILLARS ........................................................ 1 

Technology ..................................................................................................................... 2 

Process ............................................................................................................................ 3 

Organization ................................................................................................................... 4 

THE 16 DIMENSIONS OF ASSESSMENT .............................................................................. 5 

Dimension 1: Process — Vertical Integration ............................................................ 6 

Dimension 2: Process — Horizontal Integration ........................................................ 6 

Dimension 3: Process — Integrated Product Lifecycle ............................................ 6 

Dimension 4-6: Automation — Shopfloor, Enterprise and Facility .......................... 7 

Dimension 7-9: Connectivity — Shopfloor, Enterprise and Facility ........................ 7 

Dimension 10-12: Intelligence — Shopfloor, Enterprise and Facility ..................... 8 

Dimension 10-12: Intelligence — Shopfloor, Enterprise and Facility ..................... 8 

Dimension 14: Organisation — Leadership Competency ....................................... 9 

Dimension 15: Organisation — Inter- and Intra- Company Collaboration .......... 9 

Dimension 16: Organisation — Strategy and Governance ..................................... 9 

THE LEAD FRAMEWORK.................................................................................................... 11 

LEARN key concepts and build a common language for alignment ................. 12 

EVALUATE the current Industry 4.0 maturity levels of existing facilities ............... 13 

ARCHITECT a comprehensive transformation strategy and implementation 

roadmap ....................................................................................................................... 14 



 

 
 

DELIVER impact and sustain transformation initiatives ........................................... 14 

HOW TO PERFORM A SIRI ASSESSMENT? ....................................................................... 15 

ABOUT THE AUTHOR ......................................................................................................... 16 



 

1 
 

SIRI FRAMEWORK: 3 BUILDING BLOCKS, 8 PILLARS 

 

 

 

The SIRI Framework identifies the 3 fundamental building blocks — Technology, 

Process, and Organisation — that must be considered for any factory or plant to 

transform into a factory/plant-of-the-future. All 3 building blocks must be 

considered in order to harness the full potential of Industry 4.0. Underpinning the 

3 building blocks are 8 key pillars, which represent critical areas that companies 

must focus on to become future-ready organisations under the Industry 4.0 

reference model. 
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      Technology 

 

 

 

Technological advancement has been the cornerstone of the last three 

major industrial revolutions. In the Industry 4.0 framework, new digital 

technologies, such as cloud computing, machine learning, and the Internet 

of Things (IoT) are creating a hyper-connected industrial landscape where 

physical assets and equipment are integrated with enterprise systems to 

enable the constant and dynamic exchange and analysis of data. These 

cyber-physical systems in turn make companies more agile and nimble. For 

companies to realise their Industry 4.0 ambitions, a high degree of 

automation, ubiquitous connectivity, and intelligent systems are necessary. 

To reflect this, the Technology building block has been segmented into the 3 

pillars of  

1. Automation 

2. Connectivity 

3. Intelligence 
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Process 

 

 

To maximise value, Technology must always be applied in tandem with effective, 

well-designed Processes. After all, using technology to digitalise a poorly-

designed process will only result in a poorly-designed digital process. Conversely, 

applying technology to a well-developed process will enhance its efficiency and 

enable the creation of new value.  

Under Industry 4.0, the concept of process improvements has expanded to focus 

on the integration of processes within a firm’s  

4. Operations 

5. Supply Chain, and  

6. Product Lifecycle 

This stems from the new ethos of connecting intelligent facilities with every part of 

the production value chain 
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Organization 

 

 

Organisation is the third building block of Industry 4.0. Often under-regarded, 

Organisation plays an equally important role alongside Technology and 

Processes. To remain relevant in the face of increasing competition under Industry 

4.0, companies must adapt their organizational structures and processes to allow 

their workforce to keep pace. 

The first component is the people who make up the organisation – the entire 

workforce from the top management down to the operational teams. The 

second component is the institutional systems that govern how the company 

functions. Both components must be taken into account in order to fully reap the 

benefits of Industry 4.0. As such, the necessary enhancements must be made to 

7. people, represented by Talent Readiness, and  

8. the company, represented by Structure & Management 

before a company can implement Industry 4.0 strategies effectively 
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THE 16 DIMENSIONS OF ASSESSMENT 

 

 
 

The 3 building blocks and 8 pillars which we have just described map onto 16 

dimensions, which are assessment areas, covered in the Assessment Matrix tool, 

that companies can use to evaluate the current readiness of their facilities.  

A brief description of each of the 16 dimensions is provided in this section. 
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Dimension 1: Process — Vertical Integration 

It can be understood as the integration of processes and systems across all 

hierarchical levels of the automation pyramid within a facility to establish a 

connected, end-to-end data thread. In its ideal form, the Vertical Integration 

dimension defines a state where all OT and IT systems across the production and 

enterprise levels are integrated into automated, interoperable, and flexible 

networks that will permit seamless data exchange, analysis, and decision-making. 

This will in turn allow better communication, flexibility, and operational efficiency, 

and will also enable faster and more concerted responses to any changes in 

resource availability, operational demands, or product types. 

 

Dimension 2: Process — Horizontal Integration 

 

Horizontal Integration, the second key characteristic of Industry 4.0, refers to the 

integration of enterprise processes across the organisation and with other 

stakeholders along the value chain. Enterprise processes include demand 

planning, procurement, logistics, and after-market services, while stakeholders 

include suppliers, business partners, and customers.  

 

Dimension 3: Process — Integrated Product Lifecycle 

Integrated Product Lifecycle integrates people, processes, and systems along the 

entire product lifecycle, and also examines how data is collected, managed, and 

analyzed across the different stages of the product lifecycle. These stages include 
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design and development, engineering, production, customer use, service and 

disposal 

 

Dimension 4-6: Automation — Shopfloor, Enterprise and 

Facility 

 
 

Across the Shop Floor, Enterprise, and Facility layers, the Automation dimensions 

evaluate the degree and flexibility of automation, as well as the extent of its 

integration across multiple systems. The lower bands assess the overall automation 

levels of both production and support processes. Flexibility is then introduced in a 

higher band, as flexible automation will allow processes to be reconfigured and 

machines to be re-tasked. 

 

 

Dimension 7-9: Connectivity — Shopfloor, Enterprise and 

Facility 

 
 

The Connectivity dimensions evaluate the level of interconnectedness between 

the equipment, machines, and systems that reside within the Shop Floor, 

Enterprise, and Facility layers. Once formal connections have been established 

across assets and systems, the higher bands measure the interoperability, security, 

speed, and agility of the network as a whole. 
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Dimension 10-12: Intelligence — Shopfloor, Enterprise and 

Facility 

 
 

The Intelligence dimensions evaluate the ability of IT and OT systems at the Shop 

Floor, Enterprise and Facility layers to identify and diagnose any deviations and 

adapt to changing needs. At the lower bands, basic intelligence is derived by 

processing large quantities of data and detecting any deviations from 

predefined parameters. As more advanced algorithms and models are 

introduced, computer systems will be able to detect deviations, identify likely 

causes, and even predict potential failures ahead of time. 

  

 

Dimension 10-12: Intelligence — Shopfloor, Enterprise and 

Facility 

 
 

A Workforce Learning and Development (“L&D”) strategy aims to develop the 

workforce’s capabilities, skills and competencies to achieve organizational 

excellence. In the context of Industry 4.0, this is especially critical as new 

technologies and processes will fundamentally alter the nature of work and the 

types of skills required. Traditional engineering capabilities will need to be 

augmented with new digital skills, such as data analytics, systems integration, and 

software development. 
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Dimension 14: Organisation — Leadership Competency 

 

Leadership Competency refers to the readiness of the management core to 

leverage the latest concepts and technologies for the company’s continued 

relevance and competitiveness. As transformation is a multi-year journey that will 

evolve and adapt over time, it must be led from the front by a strong leadership 

core with commitment, a clear vision, and the right capabilities and knowledge. 

To unlock their full potential, companies may adopt flatter organizational 

structures and enable decentralized decision-making. 

 

Dimension 15: Organisation — Inter- and Intra- Company 

Collaboration 

 
 

Inter- and Intra- Company Collaboration refers to the process of working together, 

both internally and with external partners, to achieve a shared vision and 

purpose. Industry 4.0 has created a connected network of systems and 

technologies which reduce the cost of collaboration. It has also redefined the 

basis of competition while increasing the pace of change; in such a highly 

networked environment, companies must be able to collaborate effectively and 

adapt swiftly. 

 

Dimension 16: Organisation — Strategy and Governance 

 

Strategy and Governance relate to the design and execution of a plan of action 

to achieve a set of long-term goals. It includes identifying priorities, formulating a 
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roadmap, and developing a system of rules, practices and processes to translate 

a vision into real business value. This dimension examines how well an organisation 

has developed and implemented its strategy, and a robust governance model. 

Both factors are critical and must exist in tandem to manage the complexity that 

comes with the increasing interconnectedness of processes, systems, and people. 
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THE LEAD FRAMEWORK 

 

To help manufacturers characterise their transformation journeys, the SIRI 

framework uses a circular, continuous four-step process that all manufacturers 

can adopt in their approach towards Industry 4.0 transformation.  

These steps, encapsulated in the LEAD framework, will help companies determine 

where to start, how to scale, and what they should do to sustain growth in a world 

powered by Industry 4.0. 
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LEARN key concepts and build a common language for 

alignment 

 
 

According to McKinsey’s 2016 and 2017 Industry 4.0 Global Expert Surveys, 

there is a high level of uncertainty among manufacturers about what is required 

for the implementation of Industry 4.0. As a consequence, many are still struggling 

to get started, and fewer than half the participants in the surveys considered their 

companies to be well-prepared for Industry 4.0. They highlighted their lack of 

familiarity with key concepts, combined with the absence of a clear strategy and 

roadmap, as some of the biggest challenges hindering Industry 4.0 adoption. 

 

SIRI aims to help companies in this critical first step by strengthening their 

institutional knowledge about Industry 4.0 in two ways. First, by examining the 

three building blocks, eight pillars, and 16 dimensions presented by the SIRI 

Framework, companies can be more informed and educated about the core 

concepts and fundamental principles of Industry 4.0. 

This ensures that companies will be equipped with the following knowledge: 

• An understanding of the key principles, concepts and technologies under 

Industry 4.0 

• An overview of the tangible benefits and business value that Industry 4.0 

can yield 

• A guide to illustrate how companies can achieve their ideal end states in a 

practical, stepwise fashion 
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EVALUATE the current Industry 4.0 maturity levels of existing 

facilities 

 
 

Learning the key concepts is an essential first step. However, that alone will not 

help companies to devise effective transformation strategies. Companies must 

understand where they currently are before they can identify what and how to 

improve. Thus, to help companies conduct comprehensive assessments of their 

factories or plants, an Assessment Matrix tool has been implemented, 

incorporating all 16 dimensions, with a score from 1 to 5 for each dimension.  

The 5 Principles of assessment are: 

1. The SIRI Assessment provides a snapshot of a facility's current state but 

not its future potential 

2. The SIRI Assessment uses Industry 4.0 concepts as the reference points. 

Future manufacturing and industrial concepts, as well as technologies, 

should also be taken into consideration, if relevant 

3. All dimensions should be considered, though the importance and 

relevance of each will vary depending on the nature of the industry 

and the company's current and future needs 

4. Companies should not feel compelled to achieve Band 5 across all 

dimensions. Instead, they should strive towards higher bandings based 

on specific business needs and aspirations 

5. The SIRI Assessment is more than a one-off exercise — it should be used 

on an ongoing basis.  
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ARCHITECT a comprehensive transformation strategy and 

implementation roadmap 

 
 

In this third step, companies can use the SIRI Framework and Assessment Matrix in 

two tangible ways.  

First, the SIRI Framework serves as a checklist for companies, helping them to 

ensure that all the building blocks, pillars, and dimensions are formally considered. 

While the relative importance of each dimension may vary, companies must 

consider all the dimensions to ensure that all the ground is covered. Even if they 

ultimately decide to deprioritise specific dimensions and focus on others, it is 

important that these decisions be informed choices made after careful 

consideration. 

Secondly, the Assessment Matrix doubles as a step-by-step improvement guide, 

breaking down and laying out the intermediate steps of the long-term Industry 4.0 

transformation journey. 

 

DELIVER impact and sustain transformation initiatives 

 

To ensure sustained impact, SIRI serves as a blueprint for companies to measure 

and refine their initiatives over a multi-year period. Transformation should not be 

short-lived but should instead be a long-term endeavor. Even as companies kick-

start their transformation through quick wins, the right systems should be put in 

place to sustain these gains. Transformation strategies must also adapt and 

evolve continually, and companies should therefore consider establishing 

central, cross-functional teams to execute initiatives, monitor progress, assess 

impact, and identify future opportunities for improvement. 
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HOW TO PERFORM A SIRI ASSESSMENT? 

 

 

At Accialini Training & Consulting, we will provide you with the proper support!  

Following the LEAD framework, we can: 

✓ Train your team about Industry 4.0 principles and technologies 

✓ Evaluate your current Industry 4.0 maturity thanks to our Genba Walk 

✓ Define a 4.0 strategy and implement a proper roadmap 

✓ Support your team in the implementation of Pilot Projects 

 

Would you like to learn more about other opportunities hidden within new 

technologies? 

We have an international network of solution providers! You can also take 

advantage of our courses in different formats. Check out our elearning platform: 

www. skills4i.com  

For further inquiries, don’t hesitate to contact us! 

 

 

Accialini Training & Consulting 

Calle Lugo 13, 2B – 18100 Armilla (Spain) 

Mobile: +34 623195453 

Email: nicola@accialiniconsulting.com  

 

http://www.accialiniconsulting.com/
http://www.skills4i.com/
mailto:nicola@accialiniconsulting.com
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