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WHITE PAPER
Business-driven  
digitalization

Digital transformation is a current hot topic that hardly anyone can have 
avoided hearing about. But what does it actually mean, and why and how 
should it be taken into account in the operations of every manufacturing 
company? This guide builds on experiences gained by Roima in recent years 
on development projects by Finnish and international industrial companies 
for the promotion of operational digitalization. The purpose of the themes and 
ideas covered in the guide is to develop the cooperation between operations 
management and IT in manufacturing companies and facilitate the business-
driven attainment of goals. 

Digital transformation
Broadly speaking, the digital transformation is the spread of digital technologies 
throughout all areas of society. From the point of view of manufacturing companies, 
digital transformation means that the introduction of digital technologies will change 
both their ways of producing and selling products and services, and the behavior of their 
customers. It also means that traditional operations technology (OT) will become more 
closely integrated with newer information technology (IT). 

Furthermore, increasing automation and integration of technologies and greater overall 
processor speeds mean that engineering technology (ET) will also be integrated with 
operations and information technologies. This phenomenon is referred to as “IT/OT/
ET convergence”. It means that operations and automation equipment in industrial 
environments are networked as part of other IT infrastructure integrated to communicate 
with CAD and PLM systems.
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Fig. 1. IT/OT/ET convergence
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What is digitalization in practice?
As consumers, we are witnessing a strong trend toward electronic services, 
communication and customer experiences. Up until a few years ago, the focus of 
businesses was on the digitalization of data on customer demand and transactions. 
More recently, the need to digitalize industrial operations and production has been 
recognized. Digitalization adds transparency to each step from the customer needs to 
the production process and chain, thus shortening delivery cycle times.

The digitalization of operations involves choices and standardization at each step, from 
product design to the delivery process. Standardization is always a set of choices that 
should be guided by strategy. For this reason, the digitalization of operations should 
not be tackled without an understanding of business and marketing strategy: What are 
the requirements that market demand and marketing strategy place on manufacturing 
strategy? What is the model for production control, and how should product structures 
support activities such as sales, manufacturing execution, or subcontracting?

When a company lacks a coherent vision of the kind of future demand that its production 
should be prepared for, there is often hesitation to move forward from old, outdated 
practices.

Digitalization and change
Digitalization cannot be forced. The traditional organizational model has relied heavily 
on middle management serving as leaders and implementers of change. A recent trend 
for companies is to cut back on middle management, which in turn means that the 
implementation of changes and development projects requires substantial investment 
and even strategic competence from the operational layer of the organization. As 
the top management’s understanding of digitalization may be lacking, the practical 
implementation of changes is delegated to operational activities. This has frequently 
resulted in a situation in which, despite changes in the organization, its practices have 
remained old-fashioned. The outcome of this is that any potential benefits fail to be 
achieved.

Business strategy, manufacturing strategy, 
and digitalization strategy must be based 
on a shared view of both management 
and the operational organization on future 
development (Smart Manufacturing  strategy). 
To this end, it is crucial that the operational 
organization possesses a shared awareness 
of digitalization pressures, an understanding of 
the current state of operations, and insight into 
the manufacturing strategy and development 
plan. The development plan should therefore 
include development projects for all involved 
subareas: processes, organization, people, and 
IT.

Traditional organization model New organization model

Fig. 2. The traditional versus the new organizational model

Fig. 3. The Smart Manufacturing strategy
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Lean manufacturing and continuous improvement
The culture of lean manufacturing and continuous improvement should be ingrained in 
all subareas: personnel competence, management, metrics, and so on. The digitalization 
of operations rarely happens in leaps and bounds. General experience shows that 
digitalization highlights the importance of a culture of continuous improvement and the 
implementation of measures. Continuous improvement strengthens operational and 
digital maturity step by step. 

Systematic and continuous improvement requires investments in processes, 
organization, people, and IT. Developing IT competencies or digitalization is not sufficient 
in itself, as IT is just one of the enablers of continuous improvement.

Fig. 4. The three pillars of lean: people, processes, and information

Fig. 5. Continuous improvement
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How, then, can technology support lean manufacturing? Technology can be utilized in 
the following, for example:

Eliminate non-value-adding steps.

Provide real-time performance visibility. 

Enhance visual controls.

Standardize work processes.

Track one-piece-flow efficiently. 

Facilitate just-in-time pull process.

Identify and resolve constraints

Enable quick product line changes. 

Improve product quality by reducing variability.

Track process improvements.

In the case of each development area, it is easy to identify ways in which technology 
can create added value and develop the productivity and usability of the methodologies 
of lean and continuous improvement. However, the use of technology always depends 
on the level of maturity of a company’s operations and technological capability. For this 
reason, in order to maximize their benefits, technical solutions should be specified and 
planned appropriately for each company.

The most commonly used five-step DMAIC approach (Define – Measure – Analyze – 
Improve – Control) is one method for planning and organizing lean implementation in a 
way that enables technology to be utilized with the right solutions. Other lean methods 
may be incorporated in the DMAIC steps or applied separately. These include, among 
others, 5S, VSM, Visual Controls, JIT, Kanban, Six Sigma, TOC, Toyota problem solving, 
and Kaizen.

The following table outlines each step in the DMAIC approach, and offers ideas on how 
digitalization can produce benefits at each stage (lean IT capabilities).
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STEP DESCRIPTION LEAN IT CAPABILITIES

DEFINE

Define the problem

• understanding the need for 
change: where and why is change 
required?

• setting clear objectives for 
improved performance based on 
the lean concept

• tools and infrastructure to 
support changes

• availability and quality of 
data

• coherent data structures

• utilization of technology 
standards

MEASURE

Measure the quantity 
of the problem

• collecting relevant data on core 
processes

• understanding the current state 
of performance

• availability and quality of 
data

• automated indicators 
linked to key performance 
indicators (KPIs)

ANALYZE

Identify the cause 
of the problem

• analyzing the strengths and 
weaknesses of current processes

• precise descriptions of process 
and system change proposals

• tools to support the analysis 
of data and KPIs

IMPROVE

Implement and 
verify the solution

• testing process and system 
changes and evaluating 
the results of performance 
improvements

• implementing the changes, if the 
desired result is achieved

• flexible support of tools 
for changes and pilot 
tests and the evaluation of 
performance results (data 
+ KPIs)

CONTROL

Maintain the solution

• ensuring that the changes are 
permanent and the desired result 
in performance does not decline

• tools to support the 
monitoring of changes and 
sustained performance 
(KPIs)

Fig. 6. The DMAIC approach
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Trends and standards in the digitalization of manufacturing 
operations
Each year, MESA (Manufacturing Enterprise Solutions Association) International 
publishes the survey “Business Value of MES”, which assesses the outcomes of MES 
investments by manufacturing companies, the utilization of standards, and future areas 
of focus. From the perspective of the digitalization of operations, the survey provides 
valuable insight into how companies estimate that the automation of information flows 
in production will develop in the future, in comparison with responses from previous 
years.

In the survey, manufacturing companies were asked about their current and future 
proportion of automated information flows in production. By analyzing the responses, 
a clear trend can be recognized. When comparing the distribution of responses by year 
(2015 and 2016) and the estimates of future development (2019), it can be said that 
the automation of information flows in production will grow considerably in the next 
few years. The responses show that the digitalization of manufacturing operations is a 
highly topical issue, and companies are increasingly seeking to invest in improving the 
efficiency of manufacturing operations through IT.

 

According to the survey, the top five business case criteria for the digitalization of 
manufacturing are:

Therefore, the main focus in the digitalization of manufacturing should already, at the 
outset, be on the evaluation of potential future benefits and the construction of the 
business case. In addition to financial benefits, so-called soft, non-financial benefits and 
the reduction of potential business risks should also be taken into account.

improved quality

improved transparency in the production network

standardized processes / implementation of best practices 

improved employee decision-making/competencies 

shorter lead/changeover times in production

TOP5 BUSINESS CASE CRITERIA

Fig. 7. MESA survey on the automation of information flows in production
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The same survey also reveals that manufacturing execution system (MES) standards are 
used extensively to support digitalization. ISA-95 is still the most widely used standard 
to describe the current state of manufacturing operations and the requirements for 
their digitalization, as well as to outline the future information system architecture of a 
company. Broadly speaking, when utilizing MES standards, it would also be helpful to take 
into account the manufacturing strategy referred to earlier. In this way, the company’s 
development plan for the future is built on a more practical foundation.

In addition to ISA-95, other commonly used standards mentioned in the survey include 
ISA-88, OPC-UA, OAGIS, and MQTT. Of these, OPC-UA and MQTT focus more on data 
transfer and technical solutions. Nevertheless, it can be said that standards can offer 
substantial benefits in the digitalization of operations, and they are used widely by 
companies around the world.

Source: 2016 MESA/Gartner Business Value of MES Survey

Digitalization of manufacturing operations
What is the digitalization of manufacturing operations in practice? When considering 
operations through the ISA-95 standard, companies typically employ various business 
systems, such as ERP and PDM. From a production standpoint, these are so-called 
source systems, which generate data and control manufacturing operations. On the 
other hand, these same systems are also so-called target systems, which must be 
provided with information on the progress and success of manufacturing operations.

In the ISA-95 standard, manufacturing activities are divided roughly into five sections:

Manufacturing Master Data

• bills of materials and routing (MBOM)
• electronic work instructions
• management of operation-specific recipes and machine parameters

Detailed Scheduling

• management and optimization of production resources 
(machines, people), capabilities, and capacity

• scheduling of production plans / job lists, “freezing”, and change 
management, taking into account the capacity and load in use

Execution Management

• management of operation-specific job lists in production 
and the initiation and completion of work

• production work instructions and standard operating procedures
• logbooks, management of manual inputs, and visual control
• real-time data collection on automation and production events
• generation of data for real-time transparency

Tracking and Reporting

• actuals and lead times
• traceability data

Analysis

• overall equipment effectiveness (OEE) analyses
• analysis of production events, such as lead and changeover times
• real-time KPIs
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In practice, the digitalization of manufacturing operations means the implementation of 
all these sub-areas in a way that enables the system to support the agreed processes 
and procedures. In this way, the system should guide users to apply the agreed 
procedures by utilizing predefined work flows. In addition, the system should include 
two-way connectivity to operations technology in order to enable both the control of and 
the data collection from production events, conditions, and deviations. Indeed, one of the 
main goals of digitalization is the standardization of processes and procedures, and IT 
enables companies to focus on work that adds value. At system level, standardization 
means adapting the systems to standard processes and the standardization of possible 
interfaces with IT and OT systems.

Manufacturing operations capability analysis and concrete steps 
toward continuous improvement
A practical way to set out to implement the digitalization of operations is to assess the 
current state and capability of manufacturing operations. A useful tool for this is the 
evaluation model developed by MESA to identify the current state of and set target states 
for the development of various areas of manufacturing. The model has been designed 
fully on the basis of the ISA-95 standard and the Activity Model specified therein. The 
model can be used for operations ranging from production control to quality control, 
maintenance, and intralogistics. 

MESA MOM Capability Model: https://services.mesa.org/ResourceLibrary/
ShowResource/a4fcb3cc-bc28-4f87-84cb-3da7432cc3b2

By analyzing the current state of manufacturing operations and digitalization, and setting 
target states for these, it is possible to define clear, practical steps toward continuous 
improvement. It should be noted that, as mentioned earlier, the development areas 
should cover the development not only of IT, but also of processes, organization, and 
employees. From these individual development areas, it is easy to launch development 
projects that are tied to the business case mentioned earlier. From the development 
projects, a concrete plan is devised for the future development of the company’s 
manufacturing operations, including their digitalization. 

Fig. 8. ISA-95 and manufacturing operations

Fig. 9. Capability analysis of manufacturing operations
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Roadmap for the digitalization of manufacturing
When planning the development of manufacturing operations, certain identified best 
practices can be useful. The development plan should be implemented in stages, with 
each step given a specific set of tasks and outputs. An example of a development plan 
carried out in stages is described below:

Good project plan and kick-off

• It is essential to get thought leaders on board and build a consensus.
• The goals and scope of the project should be known to all parties involved.
• The key persons in the company’s organization should be included 

from the outset to facilitate future change management.
• The company’s management must likewise be involved 

from the get-go to support and sponsor the project.
• A shared kick-off event should be held for everyone involved in the 

project in order to ensure that the goals are understood by all.

Current state analysis

• The analysis of the current state should primarily focus on the 
scope defined for the project (such as manufacturing operations), 
but should also include a broad range of other support and 
core functions, such as sales, purchasing, and so on.

• The following tools should be used in analyzing the current 
state and needs of manufacturing operations:

 i. interviews, surveys, data analysis, and workshops
 ii. ISA-95, MESA, and other frameworks
 iii. maturity models.

Setting goals

• The needs and requirements identified by current state analysis 
must be prioritized on the basis of business benefits, risks, and 
quantitative benefits, and used to form appropriate target areas for 
future development (people, processes, organization, and IT).

• If a maturity model is also used to set project goals, comparisons 
with competing companies can help in defining the goals. 

Defining a practical development plan (roadmap) 

• The development areas are used to establish practical development 
projects, whose goals and estimated benefits must be set sufficiently 
high and aligned with manufacturing and business strategy.

• The business cases of development projects must be defined 
and prioritized based on a practical benefit assessment.

Follow-up measures and verification of achieved benefits

• After the development areas defined in the project have 
been implemented, the achieved benefits are reviewed 
and compared with the estimate (business case).

• Development plans should be reviewed once a year 
and updated if necessary, without forgetting further 
specifications of new development areas.
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Considerations and best practices in digitalization 
Manufacturing digitalization projects should be integrated with the company’s business 
and manufacturing strategy. As the aim of digitalization is to support lean manufacturing 
through technology, IT itself is merely a prerequisite and enabler of success. Since the 
goal is ultimately to develop practices that are continuously improving, it is worthwhile 
to strive to embrace this culture of continuous improvement and incorporate it 
within the company’s practices at all organizational levels. One crucial aspect of this 
is the management of changes in practices and processes. Investments in change 
management should therefore already be made at the outset of a project by engaging 
people in the development. 

Business case
As mentioned earlier, the development areas included in the development plan must be 
tied to estimated benefits. In this way, it is possible to calculate the return on investment 
and monitor it over a longer period of time.

There are various methods of calculating return on investment, but the first step in each 
case is the identification of benefits. The identification of benefits can be begun with the 
following broad questions:

1. How can we solve current challenges in production?

2. How can the risks be minimized/managed?

3. How can we create competitiveness in order to grow or maintain our business?

Fig. 10. The cornerstones of manufacturing digitalization
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These issues have, no doubt, been discussed in part when planning development 
projects, but when creating the business case, it is essential that these projects are 
linked in some way to the company’s business and potential benefits. After this, the ROI 
calculation should include information on the estimated business benefits. One method 
is to categorize the benefits as follows:

1. increasing operating profit

2. reducing costs

3. minimizing risks

4. increasing qualitative (non-quantitative) benefits.

Fig. 11. Benefits and ROI of manufacturing investments

At Roima, we find that the benefits produced by investments in continuous improvement 
are multifold compared to the payback period for investments in both traditional 
operations technology and information technology. As OT and IT systems will become 
increasingly interconnected in the future, any system investments in these areas should 
form the basis for continuous improvement. The advantages of a carefully selected 
platform include easy expandability, flexibility, and capacity for replication.
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Conclusion
At Roima, our mission is to prevent Europe from becoming a museum of the manufacturing 
industry. In line with our value proposition, we help our customers discover the full 
potential of their company, enhance efficiency, and create new business.

This white paper will have succeeded in its task once the digitalization of manufacturing 
advances in your company to offer its many benefits, including improved quality, 
transparency of the production network, standardized processes, and shorter lead times. 
The most important component, people, is not forgotten in digitalization either: the aim 
is to support employees in decision-making and improve their competencies. 

Happy digitalization!

ACADEMY
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