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Introduction
 
 
The Interreg North Sea Region (NSR) project 
”Growing into Industry 4.0 – Accelerate growth in 
manufacturing SME’s” - GrowIn 4.0 - aims to build 
strong competences and tools in the participating 
regions for the benefit of manufacturing small and 
medium-sized enterprises (SME’s). The overall obje-
ctive is to raise the level of innovation and to create 
more growth within manufacturing SME’s who are 
heading for Industry 4.0. 

The project is working within the following three 
work packages:
3. New business models and strategy development
4. Better use of technology and development 
 of products
5. Training, education and recruitment of Industry 
 4.0 qualified staff

In each of these work packages all partner regions 
have gathered best practices (methods, tools and 
concepts) with focus on Industry 4.0 and described 
these in a common template. The intention is to 
make smart combinations of existing best practices 
in order to create new tools and methods, which will 
be tested in partner regions. The main target is to 
develop Industry 4.0 tools to assist manufacturing 
SMEs on their way towards digitization. 

In total 27best practices have been described. This 
report content an introduction to WP3 and the col-
lection of tools gathered and described in this work 
package. Two other best practices reports have been 
made for work package 4 and 5.

Introduction to WP3
This report deals with sharing of the practices that 
potentially would benefit a strategic transformation 
of business, with a special emphasis to the move 
towards Industry 4.0.

According to Geissbauer, Vedso, and Schrauf (2016), 
the following three aspects of digitization form the 
heart of an Industry 4.0 approach:

The full digitization of a company’s operations:
• Integration of Information technology with ope-

rational technology (vertical integration)
• Integration of supply network - linking the 

suppliers, partners, and distributors in the value 
chain and transferring data among them seam-

lessly (horizontal integration.)

The redesign of products:  to be embedded with 
custom-designed software, so that they become 
responsive and interactive, tracking their own acti-
vity and its results, along with the activity of other 
products around them. 

Closer interaction with customers: enabled by these 
new processes, products and services. Industry 4.0 
makes the value chain more responsive, allowing 
industrial manufacturers to reach end customers 
more directly and tailor their business models accor-
dingly. 

In WP3, the gathered best practices and tools inclu-
de:

Awareness/readiness assessment tools
The awareness and readiness assessment tools 
developed by PwC and the WMG are the main tools 
looked at by the WP3. The tools are designed to 
provide companies with an understanding of their 
position with regards to Industry 4.0 and assess 
their readiness level. The PwC on-line tool looks at 
a set of dimensions from digital business models, 
digitisation of products and services, digital vertical 
and horizontal integration, data analytics, through 
to compliance and security. The WMG tool has similar 
approach and looks at the readiness of companies to 
Industry 4.0 through products and services digitisa-
tion, operations digitisation, organisational align-
ment, supply chain integration, business model and 
legal considerations.  (More details of these tools are 
attached.)

Benefit Realisation tool
This tool is aimed at helping firms identify the 
benefits, the dis-benefits and business challenges 
they might anticipate from adoption of new techno-
logy. Phase one comprises group work involving key 
actors (managers as well as those actually working 
in processes) examining the features of any given 
technology (what it actually does) and linking speci-
fic features (enablers such as data collection, perfor-
ming tasks more quickly, eliminating some human 
tasks) to identifiable benefits. These changes are 
then linked, through structured discussion, to poten-
tial costs (activities which may not be done so well) 
and the requirements for other actions (training, 
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task restructuring, organisational re-structuring). 
The relationships between technology enablers, bu-
siness changes, benefits and organisational objecti-
ves are mapped visually to foster any further discus-
sion. Once the benefits are identified they should 
be quantified as far as possible and then plans put 
in place to measure and track them over time. This 
begins by establishing existing process ’base-lines’, 
designing forms of measurement (directly or th-
rough ’proxies’) and then tracking how these acrrue 
over time. Establishing baselines is a task in its own 
right – it is basically a form of time and motion study. 
(More details attached)

Return on Investment (ROI) or monetising tool
One of the biggest problems facing change projects 
is that they require a commitment of resources – 
time, staff and money. Change is also risk – careers 
may be at stake along with the viability of the firm. 
It may, therefore, be important to generate reliable 
data on the financial benefits of a technology adop-
tion.

The ROI Methodology is a step-by-step credible 
process that meets the need to show the value used 
by organizations. The methodology is a simple to use 
and proven process that will generate a balanced set 
of data that is realistic and accurate – particularly 
from the perspective of sponsors and key stakehol-
ders. To allocate funds to programs, projects and im-
provement initiatives that deliver the highest value, 
a method is needed that credibly proves or “shows” 
the value. The 10 steps of the Phillips ROI Methodo-
logy intend to do that. (More details are attached).

New Business Models in Manufacturing Tool
This is based on a project concerning new busness 
models in manufacturing companies that were 
running in 2014, 2015 and 2016. The project targets 
small and medium sized manufacturing companies 
with growth potential and could be adapted to the 
transformation towards Industry 4.0. The project 
was coordinated by VIA University College in Den-
mark and involves counselling by consultants to help 
SMEs rethink their business models. The process 
includes three phases: Initial counselling, base camp 
and strategic workshop.  Transforming to Industry 
4.0 could thus be considered as the strategy and the 
process adapted to the objectives of GrowIn 4.0. 

The team of WP3 have chosen to adopt the good 
practices, adapt them to SMEs requirements and 
develop four tools:  Awareness tool (from PwC and 

WMG tools), Benefit realisation tool, monetising tool, 
and Benefits Tracking and Management tool.  The 
Business Models in Manufacturing tool is proposed 
to be integrated to the monetising tool.

Selection criterias

a) What makes a Good Practice interesting?

 A Good Practice should be:
 Simple –user-friendly, easy to understand, with  
 potential to be implemented without large scale  
 changes,
 General – theme wide enough that different  
 realities can find aspects of interest; not too  
 specific but easily adaptable,
 Applicable – to put into practice.

b) Selection Criteria to identify suitable Good 
Practice:

The Good Practice examples selected and proposed 
by a partner should respect the following criteria:
 1. Availability of results (meaning: initiatives  
  already completed / at an advanced stage,  
  which show concrete results – both qualita-
  tive and quantitative)
 2. Transferability (meaning: tools with poten-
  tial to be replicated in another geographical  
  area, available in English)
 3. Level of Innovation (meaning: new in the  
  context of I4.0)
 4. Long-term durability (meaning: financial  
  sustainability – i.e. affordable, payback/cost  
  reduction; stakeholder/user participation,  
  etc.).

Annex: Register of tools found by WP3
Descriptions for all tools can be found on the follow-
ing pages. 
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Self Assessement

Title of practice Self Assessment (by PwC)

Detailed description (Around 3.000 characters)
Please provide information on the practice itself in particular:

This Self-Assessment tool is designed to provide companies with an understanding 
of their position with regards to Industry 4.0 by measuring their actual against 
their target maturity along seven dimensions, thereby identifying needs for action 
as well as classifying the current maturity level. The maturity level will enable com-
panies to benchmark their position against competitors in their sector.

 Industry 4.0 Development dimensions 

(Source: PWC, www.pwc.com/indutry40)

Digital Novice: 
At this maturity level, some initial digitisation has been achieved in department 
as well as in products and services but the activities are not well co-ordinated and 
geared for the future. The portfolio is typically dominated by physical products and 
there is limited integration within the vertical and horizontal value chains. Digital 
risks are not systematically recorded and compliance is not guaranteed in all areas.
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Vertical Integrator:
Companies at this maturity level have already given their product and service port-
folio digital functions.  The operative processes and some administrative processes 
are digitised. For example, data from product development is available for physical 
production, logistics and systems in the company. The functions of online an online 
presence are used.

Horizontal Collaborator: 
Here collaborators integrate their value chains with customers and partners. The 
product and service portfolio is connected with external value chain partners to the 
extent that customers are offered end-to-end solutions across several steps of the 
value chain. Innovative concepts optimise customer communication, and customer 
information is saved and analysed for optimal communication.  Digital risks are 
managed with standardised and efficient method and compliance is maintained for 
all functions at the company.

Digital Champion:
The digital champion has connected its operational and administrative proces-
ses on global scale and will also have virtualised the processes in the main areas. 
It focusses on the key areas and works with global network of partners. The key 
administrative processes ae digitised and globally optimised according to cost and 
control criteria.

The self-assessment tool is developed by PwC and is available online on https://
i40-self-assessment.pwc.fi .  The assessment could be followed by identifying the 
needs for action for the company and benchmarking the company against others in 
their sector.

Area of I4.0 Could be the level of I4.0/digitization the practice is focusing on.

This self-assessment is mainly for Industry4.0.

Evidence of success
(results achieved)

Why is this practice considered as good? Please provide factual evidence that de-
monstrates its success or failure (e.g. measurable outputs/results).

The PwC’s Global Industry 4.0 Survey is one of the biggest worldwide survey of its 
kind, with over 2,000 participants from nine major industrial sectors and 26 coun-
tries. The study explored the benefits of digitising company’s horizontal and verti-
cal value chains, as well as building digital product & service portfolio. Based on the 
findings and their experience working with first movers, they’ve crafted a blueprint 
for success to help companies secure their position in tomorrow’s complex indu-
strial ecosystems. The self-assessment tool is developed based on the survey and 
experience.

Difficulties encounte-
red/ lessons learned

Please specify any difficulties encountered/lessons learned during the implemen-
tation of the practice.

The tool is mainly aimed at larger industries. It may have to be adapted to cater 
SMEs as well. The internal mechanisms of how the assessment is done will also 
need more scrutiny before using it for SMEs.
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Potential for learning 
or transfer

Please explain why you consider this practice (or some aspects of this practice) as 
being potentially interesting for other regions to learn from. This can be done e.g. 
through information on key success factors for a transfer or on, factors that can 
hamper a transfer. Information on transfer(s) that already took place can also be 
provided.

This tool is based on studies from a wide range of sectors an d global regions.  If 
adapted properly, it can be used by all the regions involved.

Target group Specify the target group of the practice at if possible the level of I4.0/digitization. 

It is mainly targeting big industries of nine sectors but has the potential to adapt to 
SMEs. It has a direct application to I4.0.

Nature Please explain whether the practice is a tool for SMEs to use themselves, a method 
used by ex. consultants, a program having a broader objective etc.

The assessment tool is developed by PwC but the assessment can be done online.  
It may require consultation with PwC to have a fuller use of the tool.

Proposal for modifi-
cations/sustainability

Please describe if there is suggestions of how to make the practice even better, 
and how the practice can evolve, need orientation, is integrated into the ecosy-
stem/Smart specialization strategy and is supported by the community.

The main area to look at is how the dimensions could be adapted to specific SMEs 
and simplified for effective use by SMEs.

Resources needed If applicable - please specify the amount of funding/financial resources used and/
or the human resources required to set up and to run the practice.

The online assessment tool could be free but we may need to discuss with PwC 
on how we could adapt the tool for SMEs’ use. It can take up to 5 days for a good 
output.

Further information Link to where further information on the good practice can be found.

Industry 4.0 - Enabling Digital Operations, Self Assessment, Available at https://
i40-self-assessment.pwc.fi/i40/landing/ (accessed on 27/3/2018).
PWC, Industry 4.0: Building the digital entreprise, available at https://www.pwc.
com/gx/en/industries/industry-4.0.html (Accessed on 28/3/2018).

On the latter website, a specific country could be selected for a better regional 
view.

Contact details

Name Habtom Mebrahtu

Organisation Anglia Ruskin University

Email Habtom.Mebrahtu@anglia.ac.uk

https://i40-self-assessment.pwc.fi/i40/landing/
https://i40-self-assessment.pwc.fi/i40/landing/
https://www.pwc.com/gx/en/industries/industry-4.0.html
https://www.pwc.com/gx/en/industries/industry-4.0.html


8

Assesment tool WMG

Title of practice Assessment tool by WMG - The University of Warnwick

Detailed description This collection of Self-Assessment tools is designed to provide companies with an 
understanding of their position with regards to implementation of their strategic 
choices on I4.0 – these series of assessments look at deployment level of strategic 
choice, operational readiness, readiness of supply chain operations, competences 
needed for HR and IT preparations

The maturity levels for each table enable companies to benchmark their position 
against competitors in their sector and identify their current state vs future state
sources: 
• Industry 4.0 readiness asessment tool WMG available at https://warwick.ac.uk/

fac/sci/wmg/research/scip 
• Holistic approach for human resource management in Industry 4.0 Hecklau, 

Galeitzke, Flachs and Kohl Procedia CIRP 54 ( 2016 ) 1 – 6 Available online at 
https://www.sciencedirect.com/ 6th CLF - 6th CIRP Conference on Learning 
Factories

• SPECIAL REPORT HARNESSING IOT IN THE ENTERPRISE (2017) CBS interactive 
available at https://www.techrepublic.com/resource-library/whitepapers/spe-
cial-report-harnessing-iot-in-the-enterprise-free-pdf/

http://Warwick.ac.uk/scip
http://Warwick.ac.uk/scip
https://www.sciencedirect.com/
www.sciencedirect.com 6th CLF - 6th CIRP Conference on Learning Factories
www.sciencedirect.com 6th CLF - 6th CIRP Conference on Learning Factories
https://www.techrepublic.com/resource-library/whitepapers/special-report-harnessing-iot-in-the-enterprise-free-pdf/
https://www.techrepublic.com/resource-library/whitepapers/special-report-harnessing-iot-in-the-enterprise-free-pdf/
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Manufacturing and Operations readiness assessment table
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Supply Chain readiness assessment table

 All of the above 3 tables are from source 1

HR competence readiness assessment

Required competen-
cies for employees in 
I4.0

Work Context

State-of-the-art 
knowledge and tech-
nical skills

Increasing job responsibility  - technical knowledge is in-
creasingly important - Technical skills are needed to switch 
from operational to more strategic tasks.

Process understan-
ding

Higher process complexity demands a broader and deeper 
process understanding.

Media skills Increasing virtual work requires employees to be able to 
use smart media.
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Coding skills Growth of digitized processes creates a higher need for 
employees with coding skills.

Understanding IT 
security

Virtual work on servers or platforms obligates employees 
to be aware of cyber security.

Creativity Need for more innovative products, as well as for internal 
improvements, requires creativity.

Entrepreneurial thin-
king

Every employee with more responsible and strategic tasks 
has to act as an entrepreneur.

Problem solving Employees must be able to identify sources of errors and 
be able to improve processes.

Conflict solving A higher service-orientation increases customer relations-
hips; conflicts need to be solved.

Decision making Since employees will own higher process responsibility, 
they have to make their own decisions.

Analytical skills Structuring and examining large amounts of data and 
complex processes becomes mandatory.

Research skills Need to be able to use reliable sources for continuous lear-
ning in changing environments.

Efficiency orientation Complex problems need to be solved more efficiently, e.g. 
analyzing growing amounts of data.

Language skills and 
Intercultural skills

Understanding different cultures, especially divergent 
work habits, when working globally - Being able to under-
stand and communicate with global partners and custo-
mers.

Communication  and 
Networking skills

Service-orientation demands good listening and presen-
tation skills, increasing virtual work requires virtual com-
munication skills - highly globalized and intertwined value 
chain requires knowledge networks.

Ability to work in a 
team

Growing team work and shared work on platforms needs 
ability to follow team rules.

Ability to compromise 
and  collaborate

Entities along a value chain develop to equal partners; 
every project needs to create win-win situations, especial-
ly in businesses with increasing project work.

Ability to transfer 
knowledge

Companies need to retain knowledge within the company - 
explicit and tacit knowledge needs to be exchanged.

Leadership skills More responsible tasks and flattened hierarchies make 
every employee a leader.

Flexibility Increasing virtual work makes employees time and place 
independent; work-task rotation further requires emplo-
yees to be flexible with their job responsibilities - Accep-
ting change, especially work related change due to work-
task rotation or reorientation.

Motivation to learn More frequent work related change makes it mandatory 
for employees to be willing to learn.
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Ability to work under 
pressure

Employees involved in innovation processes need to cope 
with increased pressure, due to shorter product life cycles 
and reduced time-to-markets.

Compliance Stricter rules for IT security, working with machine, or 
working hours.

Source 2

IT Readiness Checklist

Do you have an I4.0 Team?
Team must cross  boundaries and engage the resources of 
all disciplines

Are IT/I4.0 partnerships in place?

Do you have the I4.0 skillsets in the organisation?

Do you have an I4.0 sandbox?
There’s a lot we don’t know about IoT. How will it change 
business operations? Will it work in every case we.

Do you have a strategic roadmap for I4.0 ?

How well-positioned is your IT infrastructure for I4.0 ?

Do you have strong I4.0 vendor partnerships?

Do you have an I4.0 policy development and compliance 
function?

Have you thought through IoT security?

Is your management on-board with I4.0 ?

Do you have a method in place for defining and measuring 
the ROI of your I4.0 projects?

Source 3

Area of I4.0 Could be the level of I4.0/digitization the practice is focusing on

These self-assessments are mainly for 14.0.

Evidence of success
(results achieved)

Why is this practice considered as good? Please provide factual evidence that de-
monstrates its success or failure (e.g. measurable outputs/results).

• Source 1 WMG  is based on a survey with 53 responses from 22 countries car-
ried out by WMG and created by WMG, Pinsent and Mason and Crimson and Co , 
both management consultants

• Source 2 is an article from the Fraunhoffer institute
• Source 3 is a report from IoT specialists 
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Difficulties encounte-
red/ lessons learned

Please specify any difficulties encountered/lessons learned during the implemen-
tation of the practice.

All assessments are mainly aimed at larger industries and may have to be adapted 
to cater for SMEs as well. The internal mechanisms of how the assessment is done 
will also need more scrutiny before using it for SMEs.

Potential for learning 
or transfer

Please explain why you consider this practice (or some aspects of this practice) as 
being potentially interesting for other regions to learn from. This can be done e.g. 
through information on key success factors for a transfer or on, factors that can 
hamper a transfer. Information on transfer(s) that already took place can also be 
provided.

The assessments are based on studies from a wide range of sectors and global 
regions.  If adapted properly, they can be used by all the regions involved.

Target group Specify the target group of the practice at if possible the level of I4.0/digitization. 

They are mainly targeting larger industries but have the potential to adapt to 
SMEs. They have direct application to I4.0.

Nature Please explain whether the practice is a tool for SMEs to use themselves, a method 
used by ex. consultants, a program having a broader objective etc.

The assessments are based on reports and articles and would need facilitation to 
complete.

Proposal for modifi-
cations/sustainability

Please describe if there is suggestions of how to make the practice even better, 
and how the practice can evolve, need orientation, is integrated into the ecosy-
stem/Smart specialization strategy and is supported by the community.

The main areas to look at are how the dimensions could be adapted to specific 
SMEs and simplified for effective use by SMEs.

Resources needed If applicable - please specify the amount of funding/financial resources used and/
or the human resources required to set up and to run the practice.

The assessments can be adapted – sources should be referenced.

Further information 14.0 readiness asessment tool WMG available at Warwick.ac.uk/scip

Holistic approach for human resource management in Industry 4.0 Hecklau, Ga-
leitzke, Flachs and Kohl Procedia CIRP 54 ( 2016 ) 1 – 6 Available online at https://
www.sciencedirect.com/ 6th CLF - 6th CIRP Conference on Learning Factories

SPECIAL REPORT HARNESSING IOT IN THE ENTERPRISE (2017) CBS interactive 
available at https://www.techrepublic.com/resource-library/whitepapers/speci-
al-report-harnessing-iot-in-the-enterprise-free-pdf

Contact details 

Name Habtom Mebrahtu/Greg O’Shea

Organisation Anglia Ruskin University

Email Habtom.Mebrahtu@anglia.ac.uk
Greg.oshea@anglia.ac.uk

http://Warwick.ac.uk/scip
https://www.sciencedirect.com/
https://www.sciencedirect.com/
http://www.sciencedirect.com 6th CLF - 6th CIRP Conference on Learning Factories

https://www.techrepublic.com/resource-library/whitepapers/special-report-harnessing-iot-in-the-enterprise-free-pdf/
https://www.techrepublic.com/resource-library/whitepapers/special-report-harnessing-iot-in-the-enterprise-free-pdf/
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Benefit Realisation

Title of practice Benefits realization management

Detailed description Please provide information on the practice itself in particular:

Benefits realisation is aimed at helping firms identify what benefits and dis-bene-
fits and business challenges they might anticipate from the adoption of a new te-
chnology. As the process is followed it highlights what organisational changes are 
needed to gain the (potential) benefits from the technology (e.g. efficiency, better 
quality products) and shows how these link to organisational strategy.

Phase one comprises group work involving key actors (managers as well as those 
actually working in processes) examining the features of any given technology 
(what it actually does) and linking specific features (enablers such as data collec-
tion, performing tasks more quickly, eliminating some human tasks) to identifiable 
benefits. These changes are then linked, through structured discussion, to poten-
tial costs (activities which may not be done so well) and the requirements for other 
actions (training, task restructuring, organisational re-structuring). 

The relationships between technology enablers, business changes, benefits and 
organisational objectives are mapped visually to foster and further discussion. 
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Benefits realisation thinking (mapped)

Example maps

1. Unstructured emergent
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2. More structured

Once the benefits are identified they should be quantified as far as possible and 
then plans put in place to measure and track them over time. This begins by esta-
blishing existing process ’base-lines’, designing forms of measurement (directly 
or through ’proxies’) and then tracking how these acrrue over time. Establishing 
baselines is a task in its own right – it is basically a form of time and motion study. 

Some thought should be given as to how the tools used to measure improvement 
will be embedded in the organisation. Who will collect the data, where will it be 
reported and how will it be used – ideally it should be embedded in existing perfor-
mance reviews (reported in key meetings, used in personal targets). 

Using tools like benefits realization builds confidence in the ’investment’ and can be 
started before the investment is made. As a process it also builds skills and directs 
management to problems and solutions. It leaves staff better informed and able to 
make better decisions in the future. It encourages rigorous and thoughtful decisi-
on-making around technology adoption and implementations.

For our purposes the key objective will be getting firms to identify actual business 
benefits from Industry 4.0 technologies and identifying precisely how they will 
exploit them (new businesses processes). For example, having more data on a pro-
cess does not add value if that data is not exploited. 
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Area of I4.0 The focus is very much on technology implementation but this can feed-back into 
future investment decisions. It is primarily aimed at IT systems adoption.

Evidence of success
(results achieved)

N/A but the tool is recommended by the UK Office of Government Commerce (now 
BIS)

Difficulties encounte-
red/ lessons learned

Not following the process in an orderly manner. Needs clear  understanding of the 
process. For example, enablers and benefits are often confused. Requires time in 
workshops, writing up results, creating benefits maps.

Potential for learning 
or transfer

The tool is designed for IT implementation in the US (lack of gains from IT being the 
problem solved) but it is certainly adaptable to gaining the benefits from Industry 
4.0 and encouraging adoption by building confidence in the benefits. Public organi-
sations using these tools will also develop insights regarding how benefits are best 
gained and these lessons will be transferrable between firms.

Target group The level of the firm (it is an implementation tool) and public support agencies 
(they can support implementation work and their own learning)

Nature The process should be run by public agencies in their support of firms. As noted 
above it requires workshops to be run, maps to be created, base-lines to be esta-
blished.  

Proposal for modifi-
cations/sustainability

We need to provide detailed instructions on how to apply the tool. However, this 
material is publically available. This perhaps more about developing the skills to use 
it. 

Resources needed One or more workshops involving firm staff. Support in writing up results. E.g. 
Two half day worshops, 2 interviews / meetings with senior managers (two re-
searchers/consultants). 4-8 Full Time Equivellant days writing up results, creating 
maps.  

Further information There are plenty of resources on line. 

Contact details  

Name Chris Ivory

Organisation ARU

Email Chris.ivory@anglia.ac.uk
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Philips ROI Methodology

Title of practice Phillips ROI Methodology (by ROI Institute Canada)

Detailed description Please provide information on the practice itself In particular:

The Phillips ROI Methodology is a step-by-step credible process that meets the 
need to show the value used by organizations all over the world. The methodology 
is a simple to use and proven process that will generate a balanced set of data that 
is believable, realistic and accurate – particularly from the perspective of sponsors 
and key stakeholders. To allocate funds to programs, projects and improvement 
initiatives that deliver the highest value, a method is needed that credibly proves or 
“shows” the value. The 10 steps of the Phillips ROI Methodology are shown in the 
figure below:

Phillips ROI Methodology Model (Courtesy of ROI Institute, https://roiinstitutecana-
da.com/wp-content/uploads/2014/02/Application-Guide.pdf)

Phase 1 – Evaluation Planning

Step 1: Develop Objectives of Project
Evaluation begins with the objectives of the program, project, or solution. The 
objectives must go beyond typical learning objectives and include up to five levels 
of data:

• Reaction objectives describe desired immediate reaction to the program, high-
lighting issues that are important to the success of the program.

• Learning objectives communicate expectations for obtaining new information, 
skills and knowledge.

• Application objectives describe intermediate outcomes, including use of skills 
and knowledge, on-the-job.

• Impact objectives describe consequences of applying skills or implementing 
the project and are expressed as specific measures of output, quality, cost, time 
and intangibles.

• ROI objectives set the acceptable level of monetary benefits versus costs of 
the program and expressed as an ROI percentage.

Step 2: Develop Evaluation Plans and Baseline Data
Planning begins as soon as it is decided that an impact/ROI study should be con-
ducted and typically involves key stakeholders. All important decisions for the study 
are made early through evaluation planning. This step involves completing three 
documents: data collection plan, ROI analysis plan, and evaluation project plan.
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Phase 2 – Data Collection

Step 3: Collect Data During Implementation
Two types of data are collected during a project’s implementation: (1) Reaction and 
(2) Learning.

Step 4: Collect Data After Project Implementation
Two types of data are collected after a project is implemented: (3) Application and 
(4) Impact.

Objectives Data Collection Methods Discussion Points

Reaction Data • Feedback questionnaires – simple, 
straightforward and easy to tabula-
te

• Action plans – measure intent to use 
with planned actions

• Interviews – sometimes used when 
the project is in its first offering to 
help capture detail

• Focus groups – used when it is im-
portant for participants to hear the 
input of others

• Project Design 
(objectives, 
duration, loca-
tion)

• Project Imple-
mentation (de-
livery method, 
environment)

• Project Value 
(relevant, prac-
tical, important 
to success)

Learning Data • Surveys and questionnaires—de-
termine the extent to which partici-
pants have acquired skills, knowled-
ge, and information 

• Facilitation assessments—ratings 
from facilitators or project leaders 
based on observations during the 
project 

• Written tests and exercises—mea-
sure changes in knowledge and skills

• Skill practices—help assess the de-
gree of applied learning and acquisi-
tion of problem-solving skills

• Performance demonstrations—pro-
vide direct evaluation of the ability 
to apply knowledge and skills

• Simulations—enable assessment of 
skills and knowledge acquisition

• Team assessments—assess the 
extent of skills and knowledge acqu-
isition

• Skill/confidence building exercises—
an interactive approach to capturing 
skill and knowledge levels

Readiness, Aware-
ness, knowledge, 
competency, capa-
city
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Application & Im-
pact Data

• Surveys—taken to determine how 
extensively the participants have 
used various aspects of the project

• Questionnaires—usually more de-
tailed than surveys and can be used 
to uncover a wide variety of data in 
open-ended and forced-response 
options 

• Observation—captures actual skill 
application and use. Observations 
are particularly useful in customer 
service projects and are effective 
when the observer is either invisible 
or transparent

• Interviews—conducted to deter-
mine how extensively the project is 
used

• Focus groups—conducted to de-
termine the extent to which the 
project is used

• Action plans—developed by par-
ticipants during the project and 
are implemented after the project 
is completed. Follow-up on action 
plans provides evidence of applicati-
on and business impact success

• Performance contracts—developed 
by the participant, the participant’s 
supervisor, and the facilitator who 
all agree on performance outcomes

• Performance monitoring—useful 
where various performance records 
and operational data are monitored 
for changes

Revenue, efficien-
cy, customer sa-
tisfaction, produc-
tivity, downtime, 
employee engage-
ment

Phase 3 – Data Analysis

Step 5: Isolate the Effects of Project
One of the most critical steps in the process is to isolate the effects of the project. 
While this is sometimes difficult it is necessary for credibility of the study. Without 
this step, there is no proof that the project is connected to a business measure.

Control groups are used to isolate the project’s impact. With this strategy, one 
group participates in a project, while another similar group (the control group) 
does not. Their performance is monitored in a parallel time frame.
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Isolating the project’s impact (Courtesy of ROI Institute, https://roiinstitutecanada.
com/wp-content/uploads/2014/02/Application-Guide.pdf)

Step 6: Convert Data to Monetary Value
To calculate the ROI, improvement in business measures must be converted to 
money.
This step develops a monetary benefit for one or more impact measures linked to 
the project. It usually follows the step to isolate the impact of the project. To calcu-
late the monetary value: 
1. Identify the unit of improvement, e.g. one first aid treatment 
2. Determine the value of each unit (V), e.g. $300, a standard value 
3. Determine the unit performance change (∆), e.g. 6 incidents per month (experi-

mental vs. control) 
4. Determine the annual performance level change (∆P), 6x12=72 
5. Calculate the annual improvement value (V times ∆P), e.g. $300x72=$21,600 

Several techniques are available to determine the value of a measure:  
• Participant’s wages plus employee benefits 
• Historical costs 
• Internal/external experts 
• External databases 
• Soft measures are sometimes linked mathematically to other measures  
  (customer satisfaction which is hard to value is usually linked to revenue  
        which is easy to value)

 • Participants
 • Supervisors and managers 

Step 7: Identify Intangibles
Intangible benefits are project benefits that we choose not to convert to money. 
They are measures that cannot be converted to money credibly with minimal 
resources. Intangible data should be collected in some way, even if participants 
must indicate the degree to which the project has influenced intangible measures. 
Intangible benefits are usually reported in a table in the complete report. Typical 
intangibles include but are not limited to image, job satisfaction, organizational 
commitment, teamwork, customer service, complaints, networking, partnership, 
brand awareness, communications etc. 
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Identifying intangible benefits (Courtesy of ROI Institute, https://roiinstitutecana-
da.com/wp-content/uploads/2014/02/Application-Guide.pdf)

Step 8: Costs
When impact studies are conducted, the total costs of the project are needed for 
the ROI calculation. The costs must be fully loaded, i.e., must include all direct and 
indirect costs.

Typical cost categories are:
• Initial needs assessment and analysis—possibly prorated over the expected 

life of the project
• Project design and development—possibly prorated over the expected life of 

the project
• Software or equipment—purchase allocated in some convenient way
• Project or program materials—cost of all materials provided to each partici-

pant or consumed in the project
• Facilitator/coach/coordinator—includes preparation time as well as delivery 

time
• Salaries plus benefits—of the participants for the time they are involved in the 

project
• Administrative and overhead costs—allocated in some convenient way
• Evaluation—the costs of the impact or ROI study

Step 9: Calculate ROI
Return on Investment (ROI) is a financial metric, representing the ultimate mea-
sure of project success. ROI is calculated using the project benefits and costs.
The return on investment calculation considers the net benefits divided by project 
costs. The net benefits are the project benefits minus the costs. In formula form, 
the ROI becomes:

The payback period compares total investment (cost) to monetary benefits to 
calculate the number of years (or percent of a year) needed to pay back the invest-
ment. The calculation is:
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Phase 4 – Reporting

Step 10: Develop Report and Communicate Results
Reporting the results of the study is an important final step in the ROI Methodo-
logy. Properly identifying the audience and providing appropriate information is 
essential.
By default, four audiences are always essential: 
1. The participants directly involved in the project who provide data to the evalu-

ators.
2. The immediate managers of the participants who need evidence of the success 

of the project.
3. The sponsors of the project who need to understand the project’s value to the 

organization.
4. The staff team members who need to understand how the study was devel-

oped.

Area of I4.0 Could be the level of I4.0/digitization the practice is focusing on.

The tool can be utilized to identify the needs of an SME and can be implemented to 
conduct ROI studies for I4.0 with some modifications. 

Evidence of success
(results achieved)

Why is this practice considered as good? Please provide factual evidence that de-
monstrates its success or failure (e.g. measurable outputs/results).

ROI Methodology™ provides a comprehensive understanding of the various requi-
rements of a business and can be easily implemented by following the 10 steps. Its 
effectiveness is evidenced based on the following metrics: 
• More than 4,000 organizations have implemented the ROI Methodology
• More than 7,000 professionals have attended ROI Certification Workshops
• More than 30,000 professionals have participated in two-day ROI workshops
• International and Local ROI Networks
• Over 50 books translated into 38 languages

Difficulties encounte-
red/ lessons learned

Please specify any difficulties encountered/lessons learned during the implemen-
tation of the practice.

It is a time consuming activity that requires understanding and identification of the 
monetary benefits to a company.  The tool will require bespoke modifications to 
work with different SMEs based on their goals. 

Potential for learning 
or transfer

Please explain why you consider this practice (or some aspects of this practice) as 
being potentially interesting for other regions to learn from. This can be done e.g. 
through information on key success factors for a transfer or on, factors that can ham-
per a transfer. Information on transfer(s) that already took place can also be provided.

Developed by Jack Phillips, this methodology is a critical tool for measuring and 
evaluating programs. The company that developed the methodology has been pro-
viding services to organizations for the better part of two and a half decades and 
has successfully implemented it in 18 different applications in more than 60 coun-
tries. It can be used in all regions after a few modifications.  
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Target group Specify the target group of the practice at if possible the level of I4.0/digitization. 

The tool can target many different sectors including information technology and 
management industries. It can target large industries as well as SMEs. It can be 
used to conduct I4.0 related ROI studies for SMEs with some modifications. 

Nature Please explain whether the practice is a tool for SMEs to use themselves, a method 
used by ex. consultants, a program having a broader objective etc.

The tool has a broader objective and is effectively a step-by-step guide for de-
veloping/conducting ROI impact studies for programs, projects, and solutions in 
different areas including information technology, communications, marketing, 
knowledge/resource management, organization consulting, leadership, quality, 
lean engineering.

Proposal for modifi-
cations/sustainability

Please describe if there is suggestions of how to make the practice even better, 
and how the practice can evolve, need orientation, is integrated into the ecosy-
stem/Smart specialization strategy and is supported by the community.

ROI implementation requires comprehensive evaluation of the collected data. In 
case of SMEs, the major issue will be the availability of useful data that can be col-
lected to achieve specific goals and targets. Therefore, some of the steps identified 
above will need to be modified to work with a limited amount of data. 

Resources needed If applicable - please specify the amount of funding/financial resources used and/
or the human resources required to set up and to run the practice.

The ROI Institute™, founded in 1992, is a service-driven organization which strives 
to assist professionals in improving their programs and processes through the 
use of the ROI Methodology™. The company runs workshops to help organizations 
understand their needs and how they can be met in a mindful manner. 

Further information Link to where further information on the good practice can be found

Further explanation for the different steps employed in the ROI Methodology has 
been given here: The ROI Methodology in 10 easy steps, Available at https://roiin-
stitutecanada.com/wp-content/uploads/2014/02/Application-Guide.pdf (Accessed 
on 01/06/2018).

ROI Institute Canada, Available at https://roiinstitutecanada.com/roi-methodology/ 
(Accessed on 04/06/2018).

Contact details

Name Javaid Butt

Organisation Anglia Ruskin University

Email javaid.butt@anglia.ac.uk

https://roiinstitutecanada.com/wp-content/uploads/2014/02/Application-Guide.pdf
https://roiinstitutecanada.com/wp-content/uploads/2014/02/Application-Guide.pdf
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Title of practice New Business Models in Manufacturing (VIA University College)

Detailed description A project concerning new business models in manufacturing companies, which was 
running in 2014, 2015 and 2016. The project is a good example on how to activate 
SMFs with a positive outcome for the companies. The process can be considered in 
Growin 4.0.
 
The project was called New Business Models in Manufacturing. The project was 
targeting small and medium-sized manufacturing companies with growth potenti-
al. By joining the project, companies receive counseling from private consultants to 
rethink their business models and ensure their continuous growth. The counseling 
will usually focus on topics such as production optimization, LEAN manufacturing, 
customer relations and sales, organizational development and new concept and 
product development.
 
The project recruits manufacturing companies primarily through regional business 
advisors and local business councils.
 
Afterwards, the company takes part in the project’s first phase, called initial coun-
seling. This is a 1-2 hour meeting with the aim of clarifying the company’s growth 
ambitions, growth potential as well as any barriers to growth. 

Phase 2 in the project is called Base Camp and is a 1-hour dialogue session. During 
the session, the company meets a panel of experts from higher educational insti-
tutions and business associations. The experts are 3 independent specialists who 
is chosen from a pool of specialists. The experts were prepared on beforehand, 
with key figures from the company. The group of experts are chosen from a pool 
of people and the groups are compound of experts with different background. In 
this way the groups are able to cover and understand as many of the company’s 
issues as possible. During the meeting with the company, the experts ask in to the 
company’s situation and detect the root causes. Based on this the experts suggest 
and match the company with a relevant private consultant, who together with the 
company’s management will develop the company’s growth strategy. It is mainly 
phase one and this second phase which can be used in the Growin 4.0 project.
 
Phase 3 is a strategy workshop with the selected private consultant. The aim of the 
workshop is to plan the company’s growth strategy and discuss tools for its imple-
mentation.

In order to implement the strategy suggestions outlined in Phase 3, the company 
can continue with group consultancy together with 4 to 10 other companies. This is 
however optional for the company. The group is organized around a relevant topic 
within business development and the group meetings focus on sharing experien-
ces on how the strategy implementation is progressing.
 
Another option for the company is to continue with individual consultancy. The 
focus of the meetings with the private consultant is implementing the company’s 
growth strategy.

The project has involved more than 160 manufacturing companies in Denmark.

New Business Models in Manufacturing
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The project is coordinated by VIA University College Denmark and is financed by 
The European Regional Development Fund and Central Denmark Region.
 
The process can be summarized in the following diagram:

For further information see the video on https://www.youtube.com/watch?v=Nd-
v5wtaEnyU 

Area of I4.0 The practice is focusing on identifying the areas of importance in the strategy im-
plementation and can be adopted for choice of the digital strategy of a company.

Evidence of success
(results achieved)

Analyses among the participating companies showed a high degree of satisfaction 
see file:  

fif-tilfredshedsmaal
inger.pdf

Difficulties encounte-
red/ lessons learned

The difficulties was to see through the companies own perception of their issues 
and convince them of the root cause of their problems. This had to be done at the 
initial counselling.

Potential for learning 
or transfer

It was a practice which served as an eye opener for the companies and it gave the 
companies the possibilities to have some totally independent people to look on the 
company’s situation.

Target group The target group is all companies who have recognized that they have a digital 
issue. 
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Nature The practice is not a tool for companies to use on their own. The practice need to 
have some independent knowledge resources from universities or similar and the-
re have to be some consultants in different business areas connected to project. 

Proposal for modifi-
cations/sustainability

Resources needed

Further information For further information see the video on https://www.youtube.com/watch?v=Nd-
v5wtaEnyU

Contact details

Name Rickard Lindquist

Organisation VIA University College

Email rl@via.dk

https://www.youtube.com/watch?v=Ndv5wtaEnyU
https://www.youtube.com/watch?v=Ndv5wtaEnyU
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Who is involved?

More information: https://northsearegion.eu/growin4/

https://northsearegion.eu/growin4/

