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1 Introduction
This report presents the results of a survey carried out during 2017-2018 among 11 different companies
as part of the REES1 programme (www.mistrarees.se) work package (WP) 2.2 of Project 2 (the project
concerning design in the programme). The objective of the survey was to identify the most important
requirements for design support that is being developed for REES designers in the manufacturing industry.
The survey comprises results from a total of 25 participants from 5 SMEs and 6 large companies, which
included 8 participants from SMEs and 17 from large companies. This classification was made according to
the EU commission (2015) definition of SMEs (< 250 employees and ≤ EUR 50 million in annual turnover). The
results presented are divided into Section 1 where an overview of the survey and the method is presented
and section 2 results, where consolidated data and comparison between large companies and SMES is
provided.
The adopted method was a web-based survey, where a respondent was asked to give importance ratings
between pre-defined requirements for REES design support. A six level Likert scale was used (0 – not
important at all, 5 – extremely important). During WP 2.2 of the project, relevant information was gathered
from a literature review and 24 interviews with practitioners. That information served to identify 20 relevant
requirements for REES design support. The literature review results and the interview results were published
as REES reports; “State of the Art of Design Methods for Resource Efficient and Effective Solutions” (2017)
and “Support for Designing Resource Efficient and Effective Solutions: Current Use and Requirements by
Swedish Industry” (2017), respectively. These requirements are divided into: Outcome, Process, Content,
Time and cost, and Users and detailed below.
Outcome
1. Useful in early design phase: Valuable outcome is derived before substantial resources of
materials and personnel are allocated to activities.
2. Provide quantified results: providing results in a numerical manner.
3. Support visualisation of results: providing results in a graphical or pictorial manner.
4. Support managing risks of the offering: assessing, evaluating, and mitigating potential risks of the
offering (product and/or service) since early design phase.
Process
5. Support standardising design processes: Guide users to follow an expected process.
6. Support prioritization of improvement areas in design: Prioritize items or tasks in design.
7. Support documentation: Document results and data used in the designing activity.
8. Support communication across relevant actors: Clear, concise and relevant information to be
communicated across relevant actors.
9. Support collaboration across relevant actors: Collaboration here means creating valuable
information together for a common solution beyond one actor’s own limited vision and control
and may involve sharing resources of the actors.
Content
10. Support lifecycle thinking: The lifecycle consists of acquisition of raw materials from natural
resources, production, logistics, use, service and final disposal of the product.
11. Support compliance with stakeholder requirements: List, prioritize and, if needed, solve
conflicting stakeholder requirements.
12. Support articulation of stakeholder values: Take into account what all relevant stakeholders
value most in the offering.

Time and cost
13. Reduce calendar time of activity from start to stop: Reducing calendar time of design activity.
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An acronym for “Resource-Efficient and Effective Solutions”
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14. Reduce total number of working hours for activity: Reducing working hours of design activity.
15. Low cost of usage: Low cost of implementing and using the support for design activity.
Users
16.
17.
18.
19.
20.

Easy to learn: The support does not require specialized or in-depth knowledge.
Easy to use: The support is self-guiding, logic and error proof.
Support designers’ creativity: Support creation and deployment of new ideas.
Provide learning opportunity: Guide users for enhancing their knowledge.
Support management of multiple projects: Manage each of parallel projects, including different
activities and processes as well as responsible persons for them.
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2 Results
The results presented provide a guide into what are deemed as more relevant for REES design support.
Section 2.1 presents overall results for all 25 participants from both large companies and SMEs. Section 2.2
shows main differences between large companies and SMEs.

2.1 Consolidated data
Figure 1 shows the current job position of the 25 participants, while Figure 2 shows the job functions as
percentage.

Figure 1 Participants’ current job positions

Figure 2 Respondents' job functions
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Outcome
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Figure 4 shows the general importance for each of the requirements. Those above the average red line of
3.5 in the figure are summarised in Table 1.
Support management of multiple projects
Provide learning opportunity
Support designers’ creativity
Easy to use
Easy to learn
Low cost of usage
Reduce total number of working hours for activity
Reduce calendar time of activity from start to stop
Support articulation of stakeholder values
Support compliance to stakeholder requirements
Support lifecycle thinking
Support collaboration across relevant actors
Support communication across relevant actors
Support documentation
Support prioritization of improvement areas in design
Support standardising design processes
Support managing risks of the offering
Support visualisation of results
Provide quantified results
Useful in early design phase
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Likert scale
0 - not important at all
5 - extremely important

Figure 3 Large and SMEs results for 20 relevant requirements in design support
Table 1 The highest ranked requirements for REES design support
Category

Requirement

Importance (mean)

Users

Easy to use

4.38

Users

Support designers’ creativity

4.20

Users

Easy to learn

4.17

Content

Support lifecycle thinking

4.04

Process

Support communication across relevant actors

3.83

Outcome

Useful in early design phase

3.82

Process

Support prioritization of improvement areas in design

3.67

Time and cost

Low cost of usage

3.58

Process

Support collaboration across relevant actors

3.56

A statistical analysis for the standard deviation among the answers for each requirement showed that
participants agreed mostly in only 6 of these with a standard deviation of <1. This is presented below in Table
2 from least to highest standard deviation.
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Table 2 Results for the most agreed requirements for design support
Category

Requirement

Average value

Standard
deviation

Content

Support lifecycle thinking

4.04

0.79

Users

Easy to use

4.38

0.82

Users

Support designers’ creativity

4.20

0.87

Process

Support prioritization of improvement areas in design

3.67

0.87

Process

Support communication across relevant actors

3.83

0.96

Users

Easy to learn

4.17

0.96

2.2 Comparison between large companies and SMEs
The same analysis carried out above was done in this section to check if there were any differences
between large companies and SMEs. Figure 4 shows how the different factors where evaluated according to
a Likert scale. The red line shows the average number for the answers which is 3.60.

Figure 4 Large companies' results among 20 requirements for design support
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The table below shows the highest values for the factors that large companies consider most important.
Table 3 Results for the highest ranked requirements for design support according
to large companies
Category

Requirement

Average value

Users

Easy to use

4.41

Users

Support designers’ creativity

4.29

Outcome

Useful in early design phase

4.20

Users

Easy to learn

4.12

Content

Support lifecycle thinking

4.06

Process

Support communication across relevant actors

3.94

Process

Support collaboration across relevant actors

3.94

Process

Support prioritization of improvement areas in design

3.88

As in the analysis made in section 2.1, a statistical analysis was carried out to see how much participants
agreed in each sub-factor according to a standard deviation of <1.
Table 4 Results for the most agreed requirements for design support among large
companies
Category

Requirement

Average value

Content

Support lifecycle thinking

4.06

Standard
deviation
0.66

Outcome

Useful in early design phase

4.20

0.68

Process

Support prioritization of improvement areas in design

3.88

0.70

Users

Easy to use

4.41

0.71

Users

Support designers’ creativity

4.29

0.77

Users

Easy to learn

4.12

0.93

Support communication across relevant actors

3.94

0.97

Process

For SMEs the results show that other factors are considered most relevant. Figure 5 shows the results
for SMEs, the red line is the average response which was 3.27.
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Figure 5 SMEs' results among 20 requirements for design support

The table below shows the highest values for the factors that SMEs consider most important.
Table 5 Results for the highest ranked factors for design support according to
SMEs
Category

Requirement

Average value

Users

Easy to learn

4.29

Users

Easy to use

4.29

Content

Support lifecycle thinking

4.00

Users

Support designers’ creativity

4.00

Process

Support communication across relevant actors

3.57

Time and cost

Low cost of usage

3.43

Users

Provide learning opportunity

3.43

Users

Support management of multiple projects

3.38

Outcome

Provide quantified results

3.29
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The statistical analysis carried out to see how much participants agreed in each sub-factor is shown
below.
Table 6 Results for the most agreed factors for design support among SMEs
Category

Requirement

Average value

Standard
deviation

Outcome

Provide quantified results

3.29

0.76

Process

Support standardising design processes

3.00

0.82

Process

Support communication across relevant actors

3.57

0.98

The table below shows the relative importance of requirements showing the difference between large
companies and SMEs.
Table 7 Relative importance of requirements between large companies and SMEs
Category

Requirement

Relative
importance of
larges/SMEs

Outcome

Useful in early design phase

1.40

Provide quantified results

0.95

Support visualisation of results

1.11

Support managing risks of the offering

1.36

Support standardising design processes

1.00

Support prioritization of improvement areas in design

1.24

Support documentation

1.04

Support communication across relevant actors

1.10

Support collaboration across relevant actors

1.43

Support lifecycle thinking

1.01

Support compliance to stakeholder requirements

1.14

Support articulation of stakeholder values

1.17

Reduce calendar time of activity from start to stop

1.26

Reduce total number of working hours for activity

1.33

Low cost of usage

1.06

Easy to learn

0.96

Easy to use

1.03

Support designers’ creativity

1.07

Provide learning opportunity

0.91

Support management of multiple projects

1.00

Process

Content

Time and cost

Users
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Figure 6 Difference in requirements between large companies and SMEs
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4 Appendix
Below is the form used in the on-line survey.
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