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Preface

The results written in this document comes from a questionnaire that was sent out to
Norwegian, Finnish and Swedish manufacturing companies. It was sent out within the
Interreg IV A Nord project; Digital Integrated Manufacturing as a task to examine the
company status regarding products, product development and manufacturing within the
Interreg IV A Nord area. Also some statements from participating companies are
included that was gathered throughout the project. The project is partly financed by the
European Union through Europeiska regionala utvecklingsfonden.

The result from this questionnaire and the analysis of it is open to the public and free
for use and reuse. Company names and addresses have been deleted from the
questionnaire to protect confidential or sensitive information.

On behalf of all project partners in the DIM-project

Luled, February 2012

Henrik Nergird
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Abstract

The results written in this document comes from a questionnaire that was sent out
within the Interreg IV A Nord project Digital integrated Manufacturing. Partners in
the project are CENTRIA Research and Development (Lead partner), Finland, Luled
University of Technology, Sweden and Narvik University College, Norway. The
project is financed and supported by the European Commission via Europeiska
regionala  utvecklingsfonden, Linsstyrelsen Norrbotten, Luled University of
Technology, Lapin Liito, Research and Development, Innovasjon Norge, Troms
tylkeskommune, Narvik University College and Nordland Fylkeskommune.

The projects purpose is to increase the competence and skills of employees in
manufacturing Small and Medium Sized Enterprises (SME’s) so that they can improve
their global competitiveness within their area of expertise. The project aims to
approach this by demonstrating and using new technologies and methods throughout
the entire business chain.

The Projects primary target groups are the employees within the SME’s in the
Interreg IV A Nord area which includes the following region in Norway, Finland and
Sweden; Lapplands landskap, Mellersta Osterbottens landskap, Norra Osterbottens
landskap, Norrbottens lin, Visterbottens lin (Skellefted, Norsjo, Mald and Sorsele
kommuner), Finnmark fylkeskommune, Troms fylkeskommune and Nordland
tylkeskommune

The project contained 4 work packages and this report contains the results from
Work Package 1: Current status and upcoming DIM-needs amongst SME’s. One task
within this work package was to conduct a questionnaire. The purpose with the
questionnaire was to get fundamental knowledge and information from manufacturing
companies within the Interreg IV A Nord region regarding the following topics:

* General company information and current status
* Products and Design and production process

* Information and Communication Technologies
* Business partner relationships

*  Competition

Some conclusions from the questionnaire indicate that companies that answered the
questionnaire want to maintain their business and make it grow. Regarding DIM
technologies some companies have implemented certain methods, tools, machines to a
larger extent than others. The companies state that they are more interested in
employing personnel with technical skills (both professional and academic degrees) than
personnel with economy skills. Robotics was seen as one area of improvement.
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1 Introduction

1.1  Background

Digital Integrated Manufacturing is a project within the Interreg IV A Nord
programme [1]. The project digital integrated manufacturing started in September 2009
and 1s a 2 year project with the aim to help SME’s to become more competitive in the
global competition by conducting activities that help them raise their competence and
knowledge regarding modern product and manufacturing methods and tools. The
project was divided into 4 work packages;

WP1-Current status and upcoming DIM-needs amongst SME’s

WP2-Analysis and identification of best suitable DIM-methods and technologies
WP3-DIM-demonstrations and simulations within SME’s

WP4-Administration

This report presents results and analysis of a questionnaire that was sent out as one of
the main contributions in Work Packages 1 (WP1).

1.2  Aim and Scope
The aim with the questionnaire was to get fundamental knowledge and information

from manufacturing companies within the Interreg IV A Nord region regarding the
following topics:

* General company information and current status

* Products and Design and production process

* Information and Communication Technologies

* Business partner relationships

*  Competition

This results and the analysis of the gathered questionnaires acts as input to the other

work packages. Also the questionnaire has been used for more detailed interviews with
cooperating industry partners.
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2 Questionnaire and method info

2.1 Target Group

The project aims at supporting organisations within the Interreg IV A NORD area
Figure 0, which corresponds to the following regions.

Interreg IV A Nord
2007 - 2013

Figure 0. The Interreg IV A Nord region

* Finland

O Lapplands landskap

0 Mellersta Osterbottens landskap

0 Norra Osterbottens landskap
* Sweden

O Norrbottens lin

O Visterbotten (Skellefted, Norsjo, Mald och Sorsele kommuner)
* Norway

O Innovation Norge, Finnmark

O Troms fylkeskommune
O Nordland fylkeskommune
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Since the region is quite a large geographical area it also inhibits all kinds of difterent
companies. Our main competence and research tradition within project partners targets
mechanical industry and product development companies. However to broaden the
scope from only mechanical industry it was decided that “ANY” industry with any
type of production/manufacturing (sub contractors or with own products and
production) could answer the questionnaire. In this way we knew that different types
of industries (Wood, electronics, oil and gas, mechanical, plastics would be represented.

2.2 Criteria and company selection

To select companies for the questionnaire a set of criteria was selected.

* SME’s was in focus which corresponds to 1-250 people employed (EC-
definition) [2]

* Manufacturing industries or related to such

* Located within the Interreg IV A Nord region

* Some history of successful business (solidity and capital within organisation) so
that there exist possibilities to invest time and/or money from the company
side.

Public business databases [3] were used to select companies and a rough screening
was done to rule out companies with to low solidity and money flow. This was done
due to that the project demands a financial transaction of at least 1000 Euro to
participate in close collaboration. If the company has to low cash flow it would be hard
to invest the money as well as the time that the project demands. A large group of
organisations was selected as targets. This target group was expanded during the
questionnaire since there was a low amount of respondents answering the
questionnaire. In total, the questionnaire was sent out to ~660 manufacturing SME’s
within the region. The figure is not exact since some email-addresses (at least in
Sweden publically available in databases and websites) were not up to date (emails
bounced in the recipients email-server). The distribution between countries was:
Sweden: 180, Norway: 420 and Finland: 60. The big difference in amount of
respondents between countries is due to that in some cases actual contacts and previous
relationships existed while at the Swedish side no previous business relationships existed
so publically available databases were used. In Norway a large amount of email-
addresses was acquired via different organizations affiliated with Hegskolen 1 Narvik
(HIN) (Eng. Name: Narvik University College). In some cases previous relationship
between companies and the project partners existed. They were included in the
questionnaire as well. In Finland CENTRIA, in cooperation with Technology KETEK
[4], searched manually through all major brand registers as well as their own customer
registers and contacts using common criteria. Thus the number of companies contacted
was smaller, but targeted to the most potential SMEs.
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2.3 Questionnaire distribution and results collection

In order to make the questionnaire and the analysis of the questionnaire as easy as
possible a web-based questionnaire platform was used named Webropol [5]. It was
decided that the questionnaire should be written in English at first and then translated
to national languages prior to distribution. This was done with the purpose to avoid
misunderstandings and also with the hope that respondents would find it more easy and
convenient to answer the questionnaire. In this report only the English version is going
to be presented. However in the Appendixes where the RAW data can be seen
Swedish is used for headings in the tables. When the questions were ready, both in text
and in correct format, the material was translated and transferred from word-document
into the web-system. The respondents email addresses was entered from each and every
partner organisation. Although the same system was used all three countries was
responsible for their own questionnaire.

The Questionnaire was distributed via Webropol [5] in each country separated with
a cover letter (Appendix 2). A follow up email was sent out a couple of weeks later to
remind those that have not responded to the questionnaire yet to do so. The
questionnaire deadline was extended a few weeks to get as many answers as possible. A
last reminder was sent out two days before the final deadline date.

After the questionnaire deadline all project partners exported their country results
into Excel-format (*.xlsx) and sent it two the Swedish partner where all information
was gathered. Some editing of the data was done to translate some of the answers and
headlines to English, since national language was used. If direct translation (using
Google Translate [6]) was difficult project partners was contacted for clarification and
correct translation/interpretation.

2.4 Limitations of the results

The total number of respondents that answered the questionnaire was only 64
respondents. Which is around 10% of the total amount of respondents that were aimed
in the questionnaire distribution email list. This is by far not enough to use the results
for statistical purposes. Therefore a simpler analysis of the questionnaire was done to
examine if some similarities or trends could be noticed in the results. In the next
chapter the results is presented in a number of charts and diagrams.
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3 Results

In this section the most interesting results from the questionnaire is presented. For
results not presented in this section charts can be seen in Appendix 4 — Additional
Questionnaire Charts. In all sections the overall results is presented as one single type of
chart or a number of charts if the question contains multiple answers. Within some of
the charts the question results is correlated with fype of industry (In the questionnaire,
Question number 7). In some cases the chart is also presented correlated to each
country (In Questionnaire Question number 2) so that one can see if there is any
significant difference between the regions.

The first number of questions in the questionnaire (1-6) was related to information
about the respondent to the questionnaire and thus was not interesting for the end
result of the questionnaire except perhaps question number 4: your position in the
organisation as well as question number 5: what gender the respondent have.

The Questionnaire was divided into different subsections and this results section
follows that structure as well. The subsections mentioned are:

* Section A, Company and Contact Information

* Section B, General company information and current status
* Section C, Products and Design and production process

* Section D, Information and Communication Technologies
* Section E, Business partner relationships

* Section F, Competition

Each question in the results section is numbered with the same question number as
in the questionnaire that may be seen in Appendix 1.

3.1 Scales and charts

The most common scale is based on this Lickert-scale: [1. Strongly Agree], [2.
Agree], [3. Neither Agree or Disagree], [4. Disagree] and [5. Strongly Disagree]. The
following question numbers use this scale: 15,16, 17, 19, 20, 22, 25, 28, 30, 32, 33, 36,
47. In the charts presented often only the number 1, 2, 3, 4 and 5 is used to indicate
the lickert-scale. If a certain scale is not mentioned in the text or if anything is unclear
regarding the scale please refer to the Questionnaire in Appendix 1 to get the full scale
on each question. Also in some places the text refer to “a more positive point of view”,
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which corresponds to that the diagrams are pointing towards [1. Strongly Agree], [2.
Agree], [3. Neither Agree or Disagree|. Vice versa if “a more negative point of view” is
mentioned in the text it corresponds to that charts are pointing more towards [3.
Neither Agree or Disagree], [4. Disagree] and [5. Strongly Disagree].

In each chart there are: pie charts, spider-charts or bar charts used. The pie charts
often use a percentage to present the results, spider-charts are used when using the
Lickert-scale and bar charts are used when needed. The chart Title indicates what
answer option that is presented in that specific question. If different types of industries
are mentioned in the chart it corresponds to different coloured bars, pie-blocks or
coloured lines in the spider-charts

3.2 Section B, General company information and current status

In the following paragraphs (3.2.1-3.2.10) the results regarding the general

information and current status within the respondents’ companies’ is presented.

3.2.1 Question 7. Which type of industry does your company belong to?

Total

W Mechanical Industry

& Electronics Industry

37%
439% Wood and Lumber

Industry

& Chemical Industry

“ Qil and Gas

6% Others

3% 39 8%

Figure 1. Total results from Question 7.
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Norway

® Mechanical Industry

& Electronics Industry

“ Wood and Lumber Industry
& Chemical Industry

“0il and Gas

 Others

Figure 2. Norwegian results on Question 7.

Sweden

50%

11%

& Mechanical Industry

W Electronics Industry

“ Wood and Lumber
Industry

& Chemical Industry

& Qil and Gas

© Others

Figure 3. Swedish results on Question 7

Suomi

57%

& Mechanical Industry

& Electronics Industry

“ Wood and Lumber Industry
& Chemical Industry

& QOil and Gas

= Others

Figure 4. Finnish results on Question 7
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Mechanical industry seems to be quite dominant in all countries with a bit smaller
percentage in Norway. A large part of the companies have put their company within
the “others” category (Question number 8) and in Figure 5 a word-cloud is presented
which can give a rough idea of what type of industry has responded to the
questionnaire. The exact response can be seen in Appendix 3 — Questionnaire Raw
Data. The size of the words also represents a visual guide to the amount of respondents
in each category. The larger size the word is, the more amounts of respondents in that

category.

—
[ e |
e’
o
—_— =
kgtimae = = machiney == wood £ B = < =
S E e G = = "S> S manifac
gl £ 0§ S S 2 £ MM £ 2
= = Sh\DD\ﬂum Explosives 3 i 3 =

Chemical u[vuunmenlal CG business s Fg;g l“ h}{lﬂLlﬂLpu

= C.D Fumiture = = companies

wood-

MelalindushialPmduktmn
esidential 2
Wood &

provider
Casting management
n
pellets
[CT

=
=

dies .5 S heawy
design

Maintenance
tanks~Plastics
water
[solati
Mecha
Works
P S
b 2
service

lastic

Desion egiment =

[aundry

e\eclmni

Boat

Figure 5. Wordcloud of types of industry respondents belong to.

3.2.2 Question 6: State your level of education

In this question the respondents’ level of education was examined. The question was
optional to answer. The results may be seen in Appendix 4 — Additional Questionnaire
Charts. No direct conclusion or pattern can be seen except that the larger part have
some sort of higher type of education e.g. B.Sc., M.Sc. or other university degrees.
Only one of the respondents stated to have a Ph.D. Degree.

3.2.3 Question 9: We have in house production

In this question information regarding if companies have any in-house production
was sought after. Here, production has the meaning that companies may manufacture or
fabricate all or only some parts of the products that they produce, assemble and sell,
sub-contractors included. The answers are correlated with question number 2 and 7.
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Total percentage of respondents that
have inhouse production

2%

B Question left unanswered
B Mo

12% “ To some extant
B ¥ag

Figure 6. Total percentage distribution of in house production

In house production by types of industry

35

30

15

20

15 i Yag
o some extent
HNo

g ISR — B -

S & &

& &
o ‘,&f ﬁ &

Figure 7. In-house production correlated by types of industry (question 7).

10

Briet analysis: 67% percent of the respondents have in-house production, 12% have
in-house production to some extent while 19% have no in-house production, which
can relate to what type of industry they belong to as well as that they only assemble
components. In Figure 7 it is interesting to see that mechanical industry as well as
others category are heavily represented with large part of the companies having in-
house production.
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3.2.4 Question 10: Total number of employees within your company.

In this question we wanted to see how many employees the respondents company
have. We correlated to which type of industry and by country. In Figure 8 the

respondents’ answers have been grouped in order to get some general idea of how the
distribution looks like.

Percentage distribution of Total Number of employees in
companies

o 9%

B 1-10 Employes
B 11-20 Employes
& 21-30 Employee
E31-50 Employes
W 51-100 Employes

=1

S100-650 Employes

: m'

B 25%

Figure 8. Percentage distribution of question number 10 - total number of employees in your company

As can be seen 58% (33% + 25%) of the companies that have answered the
questionnaire have between 1-20 employees. What should be noticed is that one
company that have answered the questionnaire have 650 employees. If we examine the
question by industry the results are as shown in Figure 9
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Number of employee by industry

1-10 Employes
12

101-650 11-20
Mechanical industry
==Electronic industry
=#—=\Wood Industry
Chemical industry
Ol and gas
—&—Others
51-100 £1-30

31-50
Figure 9. Number of employee by industry

Here it may be seen that the mechanical industry as well as the Others category are
heavily represented with the larger part between 1-30 employees.

3.2.5 Question 11: Number of female employees

In this question the number of female employees within the companies was
investigated. The results can be seen in Figure 10. A large part, 75% of the companies,
has between 0-4 female employees. To investigate this further we correlated this also by
industry as can be seen in Figure 11. No more details could be seen except that
mechanical industry as well as other types of industry is highly represented.
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Percentage distribution of Number of female employees in companies

u 0-4 Female Employes
510 Female Employee
“11-20 Femnale Employae

H 71-100 Female Employes
101-150 Female Employes

S MNo Answers

Figure 10. Percentage distribution of number of female employees within companies

Number of female employees by Industry

0-& Femnale Employes

Mo Answers 5-10 Female Employee

==%urn of (7) Mekanizk industri
====5urn of (7) Elektronisk industri
=%urm of (7) Skogsindustrl
==5%urn of (7) Kemisk industri
===%urn of (7) Olja och gas
===%urm of (7) Annan

.,

~ - 11-20 Female Employes

101-150 Female Employes

21-100 Female Employes

Figure 11. Number of female employee correlated by types of industry

3.2.6 Question 12 — Number of Operational facilities

This question is only interesting to examine in correlation to industry as well as
country. In Figure 12 you can see the overall number of operational facilities as stated
by respondents. Most companies have between 1-2 operational facilities while a few
have 3 and above. Figure 13 - Figure 15 shows the same answers however only for
individual countries.
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Number of operational facilities by industry

Guestion unanswerad
14

12

1o

=—Miechankcal Industry
=—Electronics Industry

——Forrest Industry

Chemical Industry
—0ll and Gas
=0ther

Figure 12. Number of operational facilities by industry

Number of operational facilities by industry, Sweden

1

more

==pdechanical Industry
= Electronics Industry
=Forrest Industry

= hemical Industry
=0l and Gas

= Other

Figure 13. Number of operational facilities in Sweden
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Number of operational facilities by industry, Norway

Question unanswered
4

=—mechanical Industry
=—Electronics Industry
=Forrect Industry
=—Chemical Industry
—0lland Gas

=QOther

more

Figure 14. Number of operational facilities in Norway

Number of operational facilities by industry, Finland

Question unanswerad
El

45
4

35

=—ndechanical Industry
=Electronics Industry
= Forrest Industry
==Chemical Industry

=0l and Gas

= 0Other

Figure 15. Number of operational facilities in Finland

As can be seen in Figure 13 through Figure 15 the biggest difference is in Finland
where no one of the companies that have answered the questionnaire have stated that
they have more than 2 operational facilities. Of course this can be related to the
difference in number of respondents between countries.
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3.2.7 Question 14 — Relative to our own expectations, our profit level is?

In this question the respondents could state how they believe they perform regarding
profit level. The scale for the question was [Much Above Expected, Above Expected, As
Expected, Below Expected, Much Below Expected] the results is shown in Figure 16.

Expectation on profitlevel according to respondents

Above Expected
18

—mdechanical Industry
=—Elactronics Industry

Forrest Industry

nauch below expected As Expected

=——Chemical Industry

=0l and Gas

B8

6

4

2’ v Other
3

4

Much above Expected Balow expected

Figure 16. Expectations on profit level according to respondents.

As can be seen most companies in all industries have profit levels as expected. Those
companies performing much below expected belong to the mechanical industry,
electronics industry and provide services.

3.2.8 Question 15: Our company is performing well in:

In this question companies could state how well they think they perform within
certain areas within their business. This question was asked to find eventual problematic
areas or things that works good. The scale for the question was: [1. Strongly Agree, 2.
Agree, 3. Neither agree or disagree, 4. Disagree, 5. Strongly Disagree]. 0 correspond to that
the question has been left unanswered. Figure 17 to Figure 22 is correlated by type of
industry as well.

27



Questionaire Results and Analysis

We perform well in Management
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Figure 17. Performance within Management

We Perform well in Marketing and Sales
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Figure 18. Performance within marketing and sales

We Perform well in Product Design/Planning
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Figure 19. Performance in Product Design/Planning
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We perform well in Production
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Figure 20. Performance in Production

We perform well in Logistics

bdechanical Industry
=——Electronics Industry
=—Forrest Industry
=={Chemical Industry

=il and Gas

=—0ther
Figure 21. Performance in Logistics
We perform well in Quality
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Figure 22. Performance in Quality

Most of the respondents have answered somewhere in the region between: 1. Strongly
Agree 2. Agree or 3 Neither agree or disagree. Marketing and Sales (Figure 18) seems to
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lean a bit more towards 4. Disagree which can be interpreted that companies believe
that they could improve or need to improve their marketing and sales strategies. That
category is heavily represented by the mechanical and Other types of industry. The
companies think that they sell quality product (Figure 22) since almost all companies
have placed themselves within the first and second category (Stronlgy Agree and Agree).

3.2.9 Question 16: Our company feels the need to employ more people
with the following education:

In this question companies could state their need to employ people with certain skills
in the nearest future. We divided the question between the categories:

* Professional education with technical focus

* Professional education with economy focus

* Some kind of University degree with technical focus
* Some kind of University degree with economy focus
*  Some type of researcher with technical focus

* Some type of researcher with economy focus

The scale for the question was: [1. Strongly Agree, 2. Agree, 3. Neither agree or disagree,

4. Disagree, 5. Strongly Disagree]. 0 correspond to that the question has been left
unanswered.

Professional education, technical focus
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Figure 23. Employ with Professional education, technical focus
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Professional education, economy focus
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Figure 24. Employ with Professional education, economy focus

University degree, technical focus
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Figure 25. Employ with University degree, technical focus
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Figure 26. Employ with university degree, economy focus
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Researcher, technical focus
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Figure 27. Employ researcher, technical focus
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Figure 28. Employ researcher, economy focus

[t can be seen that there seem to be an interest in employing persons with technical
skills to a higher degree than people with economy skills. This can be said since the
direction of the charts (Figure 24 and Figure 26) are leaning more to the left, as in a bit
more negative to employ, Figure 23 and Figure 25 shows a direction more towards the
right side, as in a more positive view of employing. Employing persons with research
skills, either with technical or economy focus, is not needed to such a large extent as
can be seen in Figure 27 and Figure 28. In order to summarize this question the results
was categorized with those who were positive in employing people and those that were negative
in employing people with certain skills. The following charts (Figure 29, Figure 30) show
percentage distribution of the respondents’ answers.
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Wants to employ
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Figure 29. Companies that wants to employ people with skills

Does not want to employ
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Figure 30. Companies that does not want to employ people with skills

3.2.10 Question 17: Our Company’s strategic/operational targets for the
next few years include:

In this question companies could state their different long-term strategies. This was
mostly done in order to see what companies in the region are aiming at. The scale for
the question was: [1. Strongly Agree, 2. Agree, 3. Neither agree or disagree, 4. Disagree, 5.
Strongly Disagree]. O correspond to that the question has been left unanswered.
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Stable Operations

Figure 31. Stable Operations as target

Growth via Volume

Figure 32. Growth via Volume as target

Growth via New Products

Figure 33. Growth via New products as target
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Growth via buying new/more business
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Figure 34. Growth via buying new/more business as target
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Figure 35. Networking with other companies as target
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Figure 36. Opening new business lines as target
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Selling some part of our current business
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Figure 37. Selling some part of our business as target

Selling all of our business
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Figure 38. Selling all of our business as target

Outsourcing the production
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Figure 39. Outsourcing production as target
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Specializing in R&D and Marketing & Sales
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Figure 40. Specializing in R&D and Marketing & Sales as target
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Figure 41. Specializing in subcontracting (less won R&D) as target
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Figure 42. To become a system deliverer (complete solution) as target
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Maintenance, Service, Repair, Overhaul
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Figure 43. Maintenance, Service, Repair, Overhaul as target

As can be seen in the diagrams there are no specific conclusions that can be made about
growth. It depends between businesses what strategy they have. However, most of the
companies seem negative when it comes to the following categories Selling some part of
our business Figure 37, Selling all of our business Figure 38, Outsourcing the production
Figure 39, Specializing in subcontracting Figure 41. This can be interpreted as that they
want to keep the company and stay in the current type of business as they currently are
in at present time or perhaps move to another business segment. Networking with
other companies is seen as positive (Figure 35).

3.3 Section C, Products and Design and Production Process

In this section some more details regarding the products that the companies is
offering as well as information regarding the companies design- and production
processes were investigated. This was done to examine if there are any areas that are in
need of improvement.

3.3.1 Question 18: What is the typical lifetime of a product or product
family (from launching on the market to end of manufacturing)

In this question companies could state the typical lifetime of a product or product
family. As seen in Figure 44 most of the products last for longer than 5 years
independent of what type of industry the product is produced within. The options that
respondents could pick was: [< 1 month], [< 6 months], [< 1 year], [< 2 years], [< 5
years], [> 5 years|. Where [<] corresponds to “less than” and [>] corresponds to “more
than”.
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Typical Product or product family life time

Question Unanswared
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Figure 44. Typical Product or Product Family lifetime correlated by type of industry

3.3.2 Question 19: Possible errors in products are normally detected in:

This question was stated due to that it was interesting to investigate where in the
products lifecycle (from conceptual design to delivery to customers) eventual errors in
the product occur. This is important to understand since different technologies or
methodologies may be used to avoid that error occurs.

The scale for the question was: [1. Strongly Agree, 2. Agree, 3. Neither agree or disagree,
4. Disagree, 5. Strongly Disagree]. 0 correspond to that the question has been left
unanswered.

Conceptual Design Phase
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Figure 45. Errors are detected in the Conceptual Design Phase
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Detailed Design Phase
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Figure 46. Errors are detected in the Detailed Design Phase

Manufacturing phase
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Figure 47. Errors are detected in the manufacturing phase

Assembly phase
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Figure 48. Errors are detected in the assembly phase
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When doing testing, when shipping
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Figure 49. Errors are detected when doing testing, when shipping

When product is in use
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Figure 50. Errors are detected when product is in use

In this question the results are a bit inconclusive, however there seem to be a bit
more tendency for all type of industry to detect errors in the product when assembling
all components. This can be concluded since the chart in Figure 48 is a bit more
“pointy” towards the Agree (represented by the number 2 in the chart). In the other
charts errors are discovered in all phases.

3.3.3 Question 20: In the product design phase we use...

In this question companies could state what kind of difterent methods and
technologies are used when the companies design their products. The categories
mentioned in the question were selected since they are all common methods that are
taught in classes within the university and also very common to use in larger
companies. If some technologies are not used as much within companies’ processes
those methods/technologies can be used as eventual technology demonstrator.
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The following figures (Figure 51 to Figure 60) present the results from the
questionnaire. The result is also correlated by type of industry.

The scale for the question was: [1. Strongly Agree, 2. Agree, 3. Neither agree or disagree,
4. Disagree, 5. Strongly Disagree]. 0 correspond to that the question has been left
unanswered.
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Figure 51. Product development methods are used within the product design phase
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Figure 52. Blueprints/Drawings usage in the product design phase

42



Questionaire Results and Analysis

Calculations
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Figure 53. Calculations usage within the product design phase
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Figure 54. Models or Prototype usage within the product design phase
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Figure 55. Functional Simulations usage within the product design phase
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Production Planning

0

Mechanical Industry

Electronics Industry

Forrest Industry

Chemical Industry
=——0il and Gas

“==0ther

Figure 56. Production Planning within the product design phase
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Figure 57. Production Simulation usage within the product design phase
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Figure 58. 2D CAD usage within the product design phase
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Figure 59. 3D CAD usage within the product design phase

Finite Element Calculations
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Figure 60. Finite Element Calculations usage within the product design phase

As can be seen in the first chart (Figure 51) no general tendency can be said except
that most companies use some type of product development methods. However
nothing can be said about to what extent they use it. In Figure 52 it can be seen that
drawings and blueprints are not always used within the product design phase within
some companies. Perhaps since many of the respondents seem to use models and
prototypes Figure 54. Functional Simulations seems also to be a bit spread out in the
results, some use it and some don’t. However regarding production planning Figure 56
almost all companies agree to that they use some kind of production planning within
the product design phase. This result can be compared to the results for Production
Simulation Figure 57 where respondents belonging the mechanical industry seem not
to utilise simulation technology to plan for their prodction to such a large extent as
production planning. Production Simulation is however somewhat new technology
that is quite common to use when having large automated production facilities that
may need optimization. However since it seems that 3D CAD have become quite
common as a complement to 2D CAD (Figure 58 and Figure 59) the utilization of
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production simulation may increase since it is often necessary to have 3D-CAD models

as input to the production simulation software.

3.3.4 Question 22: In our Production phase we use:

In this section companies could state to what degree different kind of technologies or
methods are used when the product i1s in production. The scale for the question was:
[1. Strongly Agree, 2. Agree, 3. Neither agree or disagree, 4. Disagree, 5. Strongly Disagree]. O
correspond to that the question has been left unanswered. The results are presented in

the following figures

Use paper drawings

0
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Figure 61. Paper drawing usage within the production phase
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Figure 62. Offline CNC programming usage within the production phase
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Use online CNC programming
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Figure 63. Online CNC programming within the production phase

Use Robots
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Figure 64. Robots usage within the production phase

Use Automated production lines
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Figure 65. Usage of Automated Production lines within the production phase
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As can be seen it can be seen that in the production phase blueprints and paper
drawings (Figure 61) are used quite extensively when the product is in production.
Comparing Figure 62 and Figure 63 the two charts show roughly the same behaviour
which can give the following conclusion that some companies have both Offline- as
well as Online-programming capabilities within their production phase. It also seems
that companies belonging to the mechanical industry agrees more to have this capability
compared to industry within the “others” segment. This is natural since usage of CNC-
technology was invented to help out within the mechanical industry and after that it
has been adopted for use in other industry segments. Figure 64 shows that using robot
technologies within the production phase is not very common in any industry segment.
However using some kind of automated production line seems to be used within both
the mechanical and Others industry segment (Figure 65).

3.3.5 Question 23: The typical lead time from new orders until production
start is:

In this question companies stated their lead-time from receiving a new order until
production start. This is interesting to examine in relation to Question number 24. To
see how much time is spent before production start and how much time is spend
actually producing the part. The options that respondents could pick was: [< 1 day],
[< 1 week], [< 2 weeks], [< 1 month], [< 3 months], [> 3 months]. Where [<]
corresponds to “less than” and [>] corresponds to “more than”. The result is presented
in Figure 66.

Lead time from new order until production start
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Figure 66. Lead-time from new orders until production start
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It can be seen that the majority of companies usually have between less-than-a-week all
the way to less-than-3-month from new orders until production starts. This difference in
amount of time may be due to long delivery time (large order stocks) or that each
product is customized or adapted in some manner for each order.

3.3.6 Question 24: The typical process lead-time from start to delivery in
our production.

This question examines how the respondents have answered what their typical
process lead-time is from production start to delivery in their production phase. The
options that respondents could pick was: [< 1 day], [< 1 week], [< 2 weeks], [< 1
month], [< 3 months], [> 3 months]. Where [<] corresponds to “less than” and [>]
corresponds to “more than”. The results are shown in the next figure.

Process Lead time from start to delivery in our production
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Figure 67. Process lead-time from start to delivery in production

In Figure 67 it is a bit unclear how long companies production takes depending on
that all companies have difterent product to produce. Typical lead-time ranges from less
than a day to over three month.

A conclusion that can be made is that companies that have long lead-time until
production start (Question 23, Figure 66) and short production lead-time (Question
number 24 and Figure 67) and also have small batch sizes, the cost for product set-up
and preparation is significant in the total product cost.
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3.3.7 Question 25: We see possibilities to enhance some parts of the
manufacturing process with:

In this question companies stated to what degree they could identify interesting
topics that could further be investigated. Also it can give the view on what to target in
tuture collaboration within the DIM project. The scale for the question was: [1.
Strongly Agree, 2. Agree, 3. Neither agree or disagree, 4. Disagree, 5. Strongly Disagree]. O
correspond to that the question has been left unanswered

CNC-machines
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Figure 68. Enhance some parts of the manufacturing process with CNC-machines
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Figure 69. Enhance some parts of the manufacturing process with Robotics
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CAD-CAM Integration
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Figure 70. Enhance some parts of the manufacturing process with CAD-CAM integration
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Figure 71. Enhance some parts of the manufacturing process with Enterprise Resource Planning
Software
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Figure 72. Enhance some parts of the manufacturing process with more effective logistics
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Possibilities exists, but we need to know more
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Figure 73. There exist possibilities to enhance the manufacturing process but we need to know
more

What stands out from the results in this question is that most companies want to
examine logistics to a greater extent (Figure 72), almost all companies are positive to
this. CAD-CAM integration (Figure 70) as well as the use of CNC-machines (Figure
68) show somewhat similar behaviour and they are of course related. Using CAM-
software 1s of no use if not CNC-machines are utilized in the production. Some
companies already have invested in this kind of technology or have no use of them so
naturally a few companies are negative to this. Using Enterprise Resource Planning
Software (Figure 71) within the manufacturing show a somewhat split behaviour. Some
companies are interested in the software while some are not. So not general tendency
can be seen regarding that.

34 Section D, information and Communication Technologies

In this section question are asked in order to examine companies’ use of information
and communication technologies. This is done due to the fact that many of the modern
technologies that are available in the market require the use of computers and some
connection to the machines used for manufacturing. Also there is a shift to utilize more
off-line programming of robots- and CNC-manufacturing cells since the complete
manufacturing process can be set up while the machine still produce another product in
the machine. The results from the questionnaire regarding this section are presented in
the following questions.

3.4.1 Question 27: Internal network

In this question we wanted to examine the usage of internal networks within the
companies. Having an internal network makes adapting technologies such as CNC
programming, off-line programming of machines and robots much easier since the
infrastructure is already existing. The options that respondents could pick was [1=yes]
and [2=no].

52



Questionaire Results and Analysis

Does your company have an internal network

Others
Oil and gas

Chemical industry

1-Yes
& Wood industry

Electronic industry

& Mechanical industry

0-Question unanswered

Figure 74. Is and internal network existing within your company.

As can be seen most companies have an internal network although some companies
don’t. Although at least they think that they don’t. However most companies that own
a number of computers are attached to a router or a switch that enables internet access,
and thus some companies have an internal network although perhaps they don’t utilize
it as such but only for external communication using, mail, internet, etc. However
nothing can be said if any production machines are connected to the network or not.

3.4.2 Question 28: Our information structure uses:

In this question we wanted to dig a little deeper in what kind of tools, software and
technologies that companies are using within company walls. The scale for the question
was: [1. Strongly Agree, 2. Agree, 3. Neither agree or disagree, 4. Disagree, 5. Strongly
Disagree]. 0 correspond to that the question has been left unanswered. The following
figures are the results in this question.
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Databases
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Figure 75. Usage of databases within information structure

Synchronisation (of system files and data)
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Figure 76. Usage of file and data synchronisation

File Sharing
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Figure 77. Usage of file sharing within information structure
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Document Sharing
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Figure 78. Usage of document sharing within information structure

Figure 79. Usage of Product Data Management within information structure

Figure 80. Usage of Product Lifecycle Management software within information structure
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