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Introduction

You are holding in your hands the fourth part of the SDG4BIZ course material description which hopes to
contribute to a more effective involvement of the private sector in the achievement of the UN's Sustainable
Development Goals. The material is intended to be used by higher education institutions in
entrepreneurship education. In addition to the academics, this material can also be used by the companies
of the various kinds to train their own employees and executives and secondary education. The training
material was created by the Erasmus+ Knowledge Alliance for Business Opportunity Recognition In SDGs -
SDG4BIZ project team during autumn 2021 and spring 2022. The material was tested and piloted before the
final version of this document was completed and published in the autumn of 2023. Although this package
is mainly the result of the work of entrepreneurship education experts and researchers from two higher
education institutions in Finland, it has been directly and indirectly influenced by the views and expertise of
all SDG4BIZ project partnership.

The starting point for the development of this material has been that the Sustainable Development Goals

(SDGs) set by the United Nations 2015 are likely not met by the target year 2030, if companies do not

recognize and utilize the business opportunities inherent in them. It has been estimated that up to 80

million jobs would be created and €10 trillion in business opportunities would be unlocked, if SDGs were

realized by 2030. However, the companies have not been able to utilize this growth potential so far. In

addition, higher educational institutions (HEIs) focusing on business studies have not offered adequate

training and support the competence building of future managers for solving the world’s most urgent

problems. The mainstream of the training efforts of SDGs, still focus on the awareness building only, not

business opportunity recognition related to SDGs. We hope that the effort in SDG4BIZ project and the

quality of this material will also motivate other educational institutions and organizations to adopt the

training content.

The complete material of SDG4BIZ training consists of five parts, modules. This document, Training Package

Content of Module 4 is the fourth part. It is titled: Business opportunity recognition: energy, materials and

industry The other four modules, address specific opportunities in:

- Sustainable development goals in business opportunity recognition (Module 1)

- Food and agriculture (Module 2)

- Cities (Module 3)

- Health and wellbeing (Module 5)

Each module is equivalent to five credits (ECTS). Please note, that there is a description in a separate

document for each module. The set of these descriptions of the five modules is supported by the

curriculum (SDG4BIZ curriculum and training package description) and a learning platform

(sdg4biz.itslearning.com). This material is available in several languages: in English, Finnish, Spanish, Slovak,

German and Turkish. These language versions are more modest workflow-related text files, the function of

which was to support the export of translated versions to the learning platform.

In the case that the pedagogical flow, a study path, is matter of interests as it is mounted on a learning

platform, please, go to the project page at https://www.sdg4biz.eu/en/. On this page the final policy on

how this pedagogical pathway, as implemented in the learning platform, will be accessible after the project.

This module 4 was developed by a large team of five project partners. The main responsibility was shared

between two organizations: STU and Fenice. In addition, significant contributions were made by Metropolia

UAS and TKNIKA. Haaga-Helia played a minor role as a content producer.
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Learning goals

This module, Business opportunity recognition: energy, materials and

industry, is divided into an orientation (0) and five sections (1-5) containing

actual learning support materials. The orientation, the actual learning section

and the expected learning outcomes are as follows.

Sections of
module 2

ECTS At the completion of the section…

0 Orientation
0. the learner knows the overall structure of module 4 and how to utilize the

learning diary.

1 Sustainable growth (SDGs)
1. the learner is able to recognize the correct SDG's with respect to the field

of operation (energy, industry and materials); the learner is able to
categorize and specify the suitable development goals for the company
activity for future development.

1 Context
2. the learner understands how different social, economic and national

contexts have a relevant influence in creating business opportunities
related to SDGs in the field of energy, industry and materials.

1,5 Motivation
3. the learner is able to reflect and evaluate motivational drivers to

recognize sustainable business opportunities with respect to SDGs in
energy, industry and materials sectors.

0,5 Resources and networks
4. the learner is able to understand the importance of managing resources

in energy, industrial and material sector supporting sustainable value

creation; the learner is able to recognize/build networks for business

opportunities enhancement in energy, industrial and material sector.

1 Business modelling
5. The learner is able to recognize specific SDGs for green and sustainable

energy; the learner understands how these SDGs are relevant for

business opportunities recognition in green energy; the learner identifies

and understands which are todays solutions and resources for Green

Energy in Europe; the learner recognizes and understands differences and

similarities in Green energy business models in different EU countries.
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How to use this material

The structure of the document has been chosen specifically to help you build an online course using this

material. The package can also be used in the classroom although in that case, the pedagogical material,

such as workshop manuals or lecture notes, must be further developed. In other words, this material

provides rich content and tips for the classroom yet requiring some adaptation.

In addition to the orientation and final parts of the Module, the course is divided into five different

sections. In this document, these sections are numbered. The structure of the sections is displayed in a

table with two columns. The left column of the table points out a number and a title as well as the order in

which the items are designed to be presented. Regarding the content itself is in the right column. Not all

the components carry a title nor a number. These elements fall under the headings above them. The

intention is to emphasise the specificity of the content block in relation to the preceding ones, and to

suggest certain order for the presentation of the items. The structure is demonstrated in the picture below:

3.4. indicates the place of the item in the study path, “Materials and sustainability...” is a sub-title and the

content itself, in this case preceded by a suitable video, is in the right column.

3.4 Materials and
sustainablity: key
drivers of
Innovation

Innovative materials and sustainability: key drivers for Innovation
https://youtu.be/9glOwT20zJ4
In this video presentation, you will be introduced to the knowledge and importance
of innovative materials as key driver of innovation in companies and societies. Also,
the video will give you a specific definition of sustainable innovation and some
significant examples of companies that are investing in sustainabilty as key growth
and innovation driver

Innovative materials and sustainability
Materials and Sustainability_KeyDrivers_for_Innovation.pdf

As SDG4BIZ course is designed to be a self-study course, the learning diary and multiple-choice questions

play an important role in verifying learning. Occasionally, the same questions are repeated in the

immediate quizzes (Self-tests) and in the final examination (Actions to finalize the course, test). Poll

questions (VOTE), in turn, have an orienting function. Poll questions, discussion questions and reflection

exercises can also be used in the classroom.

The bibliography and references for each section can be found at the end of the section. Third-party

material, books, videos and images form an important part of the study path. However, these have been

removed from this material e.g. for copyright reasons. On the other hand, simple search functions, either

on the international information network (known as Internet) or in library databases, enables one to

replace the indication text (video, picture, article etc.) with updated resources available. In some cases, the

material also includes a suggestion on the length of a video or a podcast. The selection of the original links

(2021-2022) is added on annexes.

In the annexes you will find the lectures and the transcript frameworks.
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p
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ra
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b
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R
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p
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b
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ra
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d
u
st
ri
al
fi
el
d

In
th
is
p
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d
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re
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b
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p
ro
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f
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b
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f
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p
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b
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b
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b
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b
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b
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d
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p
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ro
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b
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p
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ro
ce
ss
es

o
f
in
d
u
st
ri
al
en

te
rp
ri
se

fo
llo
w
in
g
th
e
th
re
e-
p
ill
ar

p
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d
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d
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at
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p
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ro
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p
ro
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ro
d
u
ct
an
d

se
rv
ic
es
)
an
d
re
ve
rs
e
fl
o
w
(w

as
te
).

R
ev
er
se

lo
gi
st
ic
s
in
vo
lv
es

d
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d
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at
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d
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ro
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d
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it
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at
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p
re
se
n
ts
an

im
p
o
rt
an
t
p
ar
t
o
f
lo
gi
st
ic
s
p
ro
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d
el
o
f
su
st
ai
n
ab
le
lo
gi
st
ic
s

[i
m
ag
e
2
1
]

Su
st
ai
n
ab
le
lo
gi
st
ic
s
o
f
in
d
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f
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p
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d
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b
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b
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at
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p
ro
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p
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d
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b
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b
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b
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at
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b
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d
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b
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p
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p
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n
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b
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d
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b
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b
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b
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d
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b
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b
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d
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p
u
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p
u
rp
o
se

as
m
u
ch

as
p
o
ss
ib
le
.

O
n
to
p
o
f
th
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p
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ro
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n
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m
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p
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ra
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b
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p
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h
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p
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n
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b
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b
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o
d
s
p
re
se
n
t
in
ag
ile

te
st
in
g
(K
ri
sh
n
a,
s.
d
.)
.
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P
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R
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P
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SD
G
s
-
SD

G
4
B
IZ

3
9

A
gi
le
M
an
if
es
to

In
Fe
b
ru
ar
y
2
0
0
1
,i
n
th
e
U
.S
.s
ta
te

o
f
U
ta
h
,s
ev
en

te
e
n
p
er
so
n
al
it
ie
s
m
et

to
im

p
ro
ve

th
e
p
er
fo
rm

an
ce

o
f
th
ei
r
p
ro
je
ct
s
in
th
e
so
ft
w
ar
e

in
d
u
st
ry
,t
h
u
s
ar
is
in
g
th
e
A
gi
le
M
an
if
es
to

(F
er
n
an
d
e
s,
2
0
1
6
).

Th
e
d
o
cu
m
en

t
b
ri
ef
ly
lis
ts
th
e
ch
ar
ac
te
ri
st
ic
s
o
f
ag
ile

m
et
h
o
d
s
co
m
p
ar
ed

to
tr
ad
it
io
n
al
o
n
es
.T
h
u
s,
in
th
is
d
o
cu
m
e
n
t
it
w
as

d
ef
in
ed

th
e
1
2

ag
ile

p
ri
n
ci
p
le
s
to

fo
llo
w
in
th
e
d
ev
el
o
p
m
en

t
o
f
ag
ile

m
an
ag
em

e
n
t,
th
es
e
b
ei
n
g
(R
ib
ei
ro
,2
0
1
8
):

1
.

Th
e
h
ig
h
es
t
p
ri
o
ri
ty
is
to

sa
ti
sf
y
th
e
cu
st
o
m
er

an
d
m
ai
n
ta
in
a
co
n
ti
n
u
o
u
s
an
d
an
ti
ci
p
at
ed

d
el
iv
er
y
o
f
va
lu
e-
ad
d
ed

so
ft
w
ar
e;

2
.

A
cc
e
p
t
ch
an
ge
s
to

re
q
u
ir
e
m
en

ts
ev
en

if
th
ey

ap
p
ea
r
la
te

in
th
e
d
ev
el
o
p
m
en

t
p
h
as
e.
A
gi
le
p
ro
ce
ss
es

p
ro
m
o
te

ch
an
ge
s
an
d

co
m
p
e
ti
ti
ve

ad
va
n
ta
ge
s
fo
r
th
e
cl
ie
n
t;

3
.

D
el
iv
er

th
e
w
o
rk
in
g
so
ft
w
ar
e
fr
eq

u
en

tl
y,
fr
o
m

a
fe
w
w
ee
ks

to
a
fe
w
m
o
n
th
s,
gi
vi
n
g
p
re
fe
re
n
ce

to
th
e
sh
o
rt
er

ca
le
n
d
ar
;

4
.

Ex
e
cu
ti
ve
s
an
d
em

p
lo
ye
es

m
u
st
w
o
rk

to
ge
th
er

d
ai
ly
th
ro
u
gh
o
u
t
th
e
p
ro
je
ct
;

5
.

B
u
ild

p
ro
je
ct
s
ar
o
u
n
d
m
o
ti
va
te
d
in
d
iv
id
u
al
s.
G
iv
e
th
e
m

th
e
e
n
vi
ro
n
m
en

t
an
d
su
p
p
o
rt
th
ey

n
e
ed

an
d
tr
u
st
th
em

to
ge
t
th
e
jo
b

d
o
n
e;

6
.

Th
e
m
o
st
ef
fi
ci
en

t
m
et
h
o
d
to

d
el
iv
er

in
fo
rm

at
io
n
,w

h
et
h
er

to
th
e
te
am

o
r
b
e
tw

ee
n
th
e
te
am

,i
s
th
ro
u
gh

fa
ce
-t
o
-f
ac
e;

7
.

Th
e
p
ri
m
ar
y
m
ea
su
re

o
f
p
ro
je
ct
p
ro
gr
e
ss
is
th
e
o
p
er
at
io
n
;

8
.

A
gi
le
p
ro
ce
ss
es

p
ro
m
o
te

su
st
ai
n
ab
le
d
e
ve
lo
p
m
en

t.
Sp
o
n
so
rs
,d
ev
el
o
p
er
s
an
d
u
se
rs
sh
o
u
ld
b
e
ab
le
to

m
ai
n
ta
in
a
st
ea
d
y
p
ac
e

in
d
ef
in
it
el
y;

9
.

C
o
n
ti
n
u
o
u
s
at
te
n
ti
o
n
to

te
ch
n
ic
al
e
xc
e
lle
n
ce

an
d
go
o
d
d
es
ig
n
in
cr
ea
se

ag
ili
ty

o
f
th
e
p
ro
je
ct
;

1
0
.
Si
m
p
lic
it
y,
su
ch

as
th
e
ar
t
o
f
m
ax
im

iz
in
g
th
e
am

o
u
n
t
o
f
w
o
rk

to
d
o
,i
s
es
se
n
ti
al
;

1
1
.
Th
e
b
es
t
ar
ch
it
ec
tu
re
,r
e
q
u
ir
em

en
ts
an
d
d
es
ig
n
ar
is
e
fr
o
m

te
am

s
th
at

h
av
e
th
e
au
to
n
o
m
y
to

o
rg
an
iz
e
th
e
m
se
lv
es
;

1
2
.
A
t
a
re
gu
la
r
in
te
rv
al
,t
h
e
te
am

re
fl
e
ct
s
o
n
h
o
w
to

b
e
co
m
e
m
o
re

e
ff
ec
ti
ve
,a
d
ju
st
in
g
an
d
im

p
ro
vi
n
g
p
ro
ce
ss
es

ac
co
rd
in
gl
y.

[i
m
ag
e
3
5
]

h
tt
p
s:
//
w
w
w
.s
cr
u
m
al
lia
n
ce
.o
rg
/_
sc
ru
m
/d
o
w
n
lo
ad
s/
L_
h
o
w
_b

u
si
n
e
ss
es
_t
h
ri
ve
_d

ig
it
al
.p
d
f?
fb
cl
id
=I
w
A
R
1
3
eV

3
V
X
H
zH

3
N
0
aZ
C
Lj
k6
d
2
r2
n
u
2
e

H
P
yn
io
T8
B
rp
d
0
vk
q
C
R
R
Iz
rm

7
vx
7
cw

5
ad
va
n
ta
ge
s
o
f
u
si
n
g
an

ag
ile

m
et
h
o
d
o
lo
gy

1
.I
m
p
ro
ve
d
q
u
al
it
y
(S
in
gh
,2
0
2
0
)

•
W
h
en

u
si
n
g
an

ag
ile

m
e
th
o
d
o
lo
gy
,t
ea
m
s
ca
n
b
re
ak
d
o
w
n
p
ro
je
ct
s
in
to

sp
ri
n
ts
an
d
co
lla
b
o
ra
te

w
it
h
o
n
e
an
o
th
er

to
p
ro
vi
d
e
h
ig
h
-

q
u
al
it
y
re
su
lt
s.

•
Th
is
m
et
h
o
d
al
lo
w
s
te
am

s
to

d
ea
lw

it
h
co
m
m
o
n
p
ro
je
ct
p
it
fa
lls

su
ch

as
m
an
ag
in
g
co
st
s,
sc
o
p
e
cr
e
ep

,a
n
d
n
o
t
re
sp
e
ct
in
g

d
ea
d
lin
es
.

•
M
o
re
o
ve
r,
th
er
e
is
a
te
st
in
g
p
h
as
e
fo
r
e
ve
ry

ta
sk

w
h
ic
h
al
lo
w
s
te
am

s
to

id
en

ti
fy
an
d
so
lv
e
is
su
es

q
u
ic
kl
y
to

av
o
id
an
y
lo
n
g-
te
rm

n
eg
at
iv
e
co
n
se
q
u
en

ce
s.



S
D
G
4B
IZ
T
ra
in
in
g
P
ac
ka
ge
C
on
te
nt

6
2
1
4
5
8
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P
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R
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P
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G
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SD
G
s
-
SD

G
4
B
IZ

4
0

2
.S
p
e
ed

an
d
fl
ex
ib
ili
ty
(S
in
gh
,2
0
2
0
)
:

•
Th
e
se
co
n
d
b
en

ef
it
o
f
u
si
n
g
ag
ile

is
it
s
sp
ee
d
an
d
fl
ex
ib
ili
ty

th
an
ks

to
a
Sc
ru
m

fr
am

ew
o
rk
.

•
Th
is
p
ra
ct
ic
e
p
la
ce
s
ch
an
ge

at
th
e
h
ea
rt
o
f
it
s
d
ev
el
o
p
m
en

t.
If
th
e
re

is
a
d
ev
ia
ti
o
n
fr
o
m

th
e
in
it
ia
lo
b
je
ct
iv
es
,t
h
e
ap
p
ro
ac
h
an
d

p
ro
ce
ss
es

ar
e
im

m
ed

ia
te
ly
ad
ap
te
d
to

m
ee
t
th
e
n
ew

n
ee
d
s.

•
Th
e
Sc
ru
m

m
et
h
o
d
w
as

o
ri
gi
n
al
ly
d
es
ig
n
ed

fo
r
so
ft
w
ar
e
d
ev
el
o
p
m
en

t
te
am

s
an

d
th
ei
r
te
ch
n
ic
al
p
ro
je
ct
s.
H
o
w
ev
er
,t
o
d
ay
,i
t
ca
n

b
e
u
se
d
fo
r
a
w
id
e
ra
n
ge

o
f
p
ro
je
ct
s,
es
p
ec
ia
lly

in
m
ar
ke
ti
n
g.

•
Sc
ru
m

is
o
n
e
o
f
th
e
m
o
st
u
se
d
ag
ile

m
e
th
o
d
s
b
e
ca
u
se

it
ca
n
b
e
se
t
u
p
ve
ry

q
u
ic
kl
y.
Fu
rt
h
er
m
o
re
,i
t
is
b
as
ed

o
n
an

em
p
ir
ic
al

ap
p
ro
ac
h
,a
llo
w
in
g
se
lf
o
rg
an
iz
at
io
n
s
to

m
ak
e
ro
o
m

fo
r
ch
an
ge
s
as

yo
u
r
p
ro
je
ct
gr
o
w
s.

3
.C
o
m
p
le
te

vi
si
b
ili
ty
o
f
th
e
p
ro
gr
es
s
o
f
ea
ch

p
ro
je
ct
in
re
al
-t
im

e
(S
in
gh
,2
0
2
0
)
:

•
A
n
o
th
er

ad
va
n
ta
ge

o
f
u
si
n
g
an

ag
ile

ap
p
ro
ac
h
is
th
e
tr
an
sp
ar
en

cy
o
f
ea
ch

p
ro
je
ct
th
an
ks

to
fr
eq

u
en

t
e
xc
h
an
ge
s
w
it
h
cl
ie
n
ts
.T
h
is

al
lo
w
s
th
em

to
fe
el
m
o
re

in
vo
lv
ed

an
d
as
k
fo
r
ch
an
ge
s
th
ro
u
gh
o
u
t
th
e
p
ro
je
ct
.

•
M
o
re
o
ve
r,
th
e
te
am

s
th
at

ar
e
in
vo
lv
ed

ca
n
sh
o
w
th
e
ir
p
ro
gr
es
s
to

th
e
cl
ie
n
t
al
o
n
g
w
it
h
th
e
o
b
st
ac
le
s
th
at

th
ey

h
av
e
en

co
u
n
te
re
d
.

•
Th
is
es
ta
b
lis
h
es

a
re
la
ti
o
n
sh
ip
o
f
tr
u
st
an
d
co
lla
b
o
ra
ti
o
n
b
et
w
ee
n
th
e
te
am

an
d
th
e
cl
ie
n
t
an
d
ca
n
le
ad

to
im

p
ro
ve
d
cu
st
o
m
er

sa
ti
sf
ac
ti
o
n
an
d
h
ig
h
er

b
u
si
n
es
s
va
lu
e.

4
.S
ta
ke
h
o
ld
e
rs
en

ga
ge
m
e
n
t
(S
in
gh
,2
0
2
0
):

•
A
ke
y
p
ar
t
o
f
u
si
n
g
an

ag
ile

m
e
th
o
d
is
th
e
in
vo
lv
em

e
n
t
o
f
st
ak
e
h
o
ld
er
s
w
h
en

co
m
p
le
ti
n
g
p
ro
je
ct
s.

•
B
y
co
lla
b
o
ra
ti
n
g
w
it
h
d
if
fe
re
n
t
st
ak
eh

o
ld
er
s
d
u
ri
n
g
ea
ch

p
h
as
e
o
f
th
e
p
ro
je
ct
,y
o
u
w
ill
b
u
ild

a
d
yn
am

ic
sy
st
em

b
as
ed

o
n
th
e
tr
u
st

an
d
co
n
fi
d
en

ce
o
f
ea
ch

te
am

m
e
m
b
er

an
d
fo
rg
e
st
ro
n
ge
r
re
la
ti
o
n
sh
ip
s
w
it
h
in
yo
u
r
te
am

s.

•
To

u
se

th
is
m
et
h
o
d
ef
fe
ct
iv
el
y,
it
is
re
co
m
m
en

d
ed

to
h
av
e
st
ak
eh

o
ld
er
s
p
ar
ti
ci
p
at
e
ac
ti
ve
ly
as

th
e
p
ro
je
ct
p
ro
gr
es
se
s.
Th

is
w
ill

al
lo
w
th
e
m

to
m
ak
e
m
ak
e
su
re

th
at

ta
sk
s
ar
e
b
ei
n
g
co
m
p
le
te
d
ac
co
rd
in
g
to

th
e
p
la
n
an
d
m
ak
e
ch
an
ge
s
if
n
ec
es
sa
ry
.

5
.C
o
st
co
n
tr
o
l(
Si
n
gh
,2
0
2
0
):

•
A
n
ag
ile

m
e
th
o
d
ca
n
al
so

b
e
u
se
d
to

im
p
ro
ve

co
st
co
n
tr
o
l.
A
ft
er

e
ac
h
st
ag
e,
th
e
te
am

re
vi
e
w
s
th
e
b
u
d
ge
t
w
h
e
n
m
ak
in
g
fu
tu
re

d
ec
is
io
n
s.
Th

en
,t
h
ey

d
ec
id
e
if
th
ey

w
ill
co
n
ti
n
u
e,
su
sp
en

d
o
r
ca
n
ce
lt
as
ks

o
r
e
ve
n
th
e
p
ro
je
ct
it
se
lf
.

•
Th
is
is
an

es
se
n
ti
al
p
ar
t
o
f
p
ro
je
ct
m
an
ag
em

en
t
as

it
al
lo
w
s
te
am

s
to

u
n
d
er
st
an
d
th
e
co
st
s
o
f
ea
ch

fe
at
u
re

w
it
h
si
m
p
lic
it
y,
w
h
ic
h

w
ill
th
en

b
e
ta
ke
n
in
to

ac
co
u
n
t
w
h
en

m
ak
in
g
st
ra
te
gi
c
d
e
ci
si
o
n
s.

A
gi
le
P
ro
je
ct
M
an
ag
em

en
t

Th
er
e
ar
e
a
lo
t
o
f
ad
va
n
ta
ge
s
o
f
im

p
le
m
en

ti
n
g
an

ag
ile

m
et
h
o
d
o
lo
gy
.A

cc
o
rd
in
g
to

(U
n
iv
er
si
a
P
o
rt
u
ga
l,
2
0
1
8
),
th
e
to
p
3
ad
va
n
ta
ge
s
ar
e:

1
.F
le
xi
b
le
M
an
ag
em

e
n
t
P
h
ilo
so
p
h
y:
A
gi
le
p
ro
vi
d
es

a
b
ro
ad

sp
ec
tr
u
m

o
f
te
ch
n
iq
u
es

ap
p
lic
ab
le
d
u
ri
n
g
th
e
m
an
ag
em

en
t
o
f
a

p
ro
je
ct
,p
ro
vi
d
in
g
a
fl
ex
ib
le
p
h
ilo
so
p
h
y
th
at

ad
ap
ts
to

th
e
co
n
st
an
t
ch
an
ge
s
u
n
d
er
go
n
e
b
y
p
ro
je
ct
s
o
f
an
y
ty
p
e
.F
le
xi
b
ili
ty
al
lo
w
s
th
e

co
m
p
an
ie
s
to

im
p
ro
ve

av
ai
la
b
le
re
so
u
rc
es

an
d
m
ax
im

iz
e
re
su
lt
s.

2
.F
u
lly

A
d
ap
ta
b
le
P
la
n
n
in
g:
U
n
d
er

an
ag
ile

ap
p
ro
ac
h
,a

p
ro
je
ct
is
e
xe
cu
te
d
b
as
e
d
o
n
in
te
ra
ct
io
n
s
an
d
p
la
n
n
in
g
is
fu
lly

ad
ap
ta
b
le
to

n
ew

re
q
u
ir
e
m
en

ts
th
at

ar
is
e
as

it
p
ro
gr
es
se
s.
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P
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SD
G
s
-
SD

G
4
B
IZ

4
1

3
.U
se

o
f
th
e
M
o
st
M
o
d
er
n
Te
ch
n
o
lo
gi
ca
lT
o
o
ls
:T
h
e
p
re
se
n
t
ad
va
n
ce

o
f
th
e
te
ch
n
o
lo
gi
ca
lt
o
o
ls
u
se
d
in
th
e
d
ev
el
o
p
m
e
n
t
an
d

m
an
ag
em

en
t
o
f
p
ro
je
ct
s
is
an

ad
d
ed

va
lu
e.
In
w
o
rk
in
g
gr
o
u
p
s,
it
is
u
su
al
to

u
se

p
ro
je
ct
m
an
ag
em

en
t
p
la
tf
o
rm

s,
w
h
er
e,
fo
r
ex
am

p
le
,

p
ro
to
ty
p
es

ar
e
sh
ar
ed

,o
p
in
io
n
s
ar
e
e
xc
h
an
ge
d
,t
as
ks

ar
e
p
ri
o
ri
ti
ze
d
an
d
m
e
et
in
g
ar
e
sc
h
ed

u
le
d
,s
u
ch

as
Tr
el
lo
,A

sa
n
a,
Ic
es
cr
u
m
,a
n
d

o
th
er
s.

In
a
q
u
an
ti
ta
ti
ve

as
p
ec
t,
so
m
e
st
u
d
ie
s
su
gg
es
t
th
at

ag
ile

m
e
th
o
d
o
lo
gi
es

re
d
u
ce

7
7
%
o
f
co
st
s,
6
2
%
o
f
ef
fo
rt
an
d
al
so

8
0
%
o
f
cr
it
ic
al

fa
ilu
re
s.
In
ad
d
it
io
n
,i
t
im

p
ro
ve
s
9
1
%
o
f
th
e
m
ee
ti
n
g
sc
h
ed

u
le
,9
7
%
o
f
p
ro
d
u
ct
iv
it
y
an
d
in
cr
ea
se
s
4
0
0
%
th
e
sa
ti
sf
ac
ti
o
n
(V
ia
n
a,
2
0
1
7
).

A
cc
o
rd
in
g
to

P
ro
je
ct
M
an
ag
em

en
t
(P
M
I)
,c
o
m
p
an
ie
s
th
at

ap
p
ly
ag
ile

ap
p
ro
ac
h
es

in
th
e
m
an
ag
em

en
t
o
f
th
ei
r
p
ro
je
ct
s
in
cr
ea
se
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Annexes

The annexes contain additional, links, slides and lecture slides, which can be used either as part of

classroom teaching or to build a recorded lecture for online teaching. The links have been compiled in 2021

- 2022 and have not been updated since then.
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re
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at
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.
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.



G
SH

P
SY
ST
EM

S:
EF
FI
CI
EN

CY

G
eo
th
er
m
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m
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ra
l,
a
ho
m
eo
w
ne
r
m
ay
sa
ve
an
yw
he
re
fr
om

20
%
to
60
%
an
nu
al
ly
on

ut
ili
tie
s
by

sw
itc
hi
ng
fr
om

an
or
di
na
ry
sy
st
em

to
a
gr
ou
nd
-s
ou
rc
e
sy
st
em
.
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SE
RV

IC
ES

PR
O
VI
DE

D

G
eo
th
er
m
al
H
ea
tin
g
an
d
C
oo
lin
g
S
ys
te
m
s
w
or
k
by
m
ov
in
g
he
at
,r
at
he
r
th
an
by
co
nv
er
tin
g

ch
em
ic
al
en
er
gy
to
he
at
lik
e
in
a
fu
rn
ac
e.

G
eo
th
er
m
al
H
ea
tin
g
an
d
C
oo
lin
g
S
ys
te
m
s
pr
ov
id
e:

•
H
ea
tin
g

•
C
oo
lin
g

•
H
um
id
ity
co
nt
ro
l

T
he
y
m
ay
al
so
pr
ov
id
e:

•
W
at
er
he
at
in
g,
ei
th
er
to
su
pp
le
m
en
to
r
re
pl
ac
e
co
nv
en
tio
na
lw
at
er
he
at
er
s.



G
SH

P
SY
ST
EM

S:
M
AJ
O
R
SU

BS
YS
TE
M
S

E
ve
ry
G
eo
th
er
m
al
H
ea
tin
g
an
d
C
oo
lin
g

S
ys
te
m
s
ha
s
th
re
e
m
aj
or
su
bs
ys
te
m
s
or

pa
rt
s:

1.
a
ge
ot
he
rm
al
he
at
pu
m
p
to
m
ov
e
he
at

be
tw
ee
n
th
e
bu
ild
in
g
an
d
th
e
flu
id
in

th
e
ea
rt
h
co
nn
ec
tio
n

2.
an
ea
rt
h
co
nn
ec
tio
n
fo
r
tr
an
sf
er
rin
g

he
at
be
tw
ee
n
its
flu
id
an
d
th
e
ea
rt
h

3.
a
di
st
rib
ut
io
n
su
bs
ys
te
m
fo
r
de
liv
er
in
g

he
at
in
g
or
co
ol
in
g
to
th
e
bu
ild
in
g.

E
ac
h
sy
st
em

m
ay
al
so
ha
ve
a

de
su
pe
rh
ea
te
r
to
su
pp
le
m
en
tt
he

bu
ild
in
g'
s
w
at
er
he
at
er
,o
r
a
fu
ll-
de
m
an
d

w
at
er
he
at
er
to
m
ee
ta
ll
of
th
e
bu
ild
in
g'
s

ho
tw
at
er
ne
ed
s.

(i
m
ag
e:
ge
o
th
er
m
al
h
ea
t
p
u
m
p
sy
st
em

's
th
re
e
b
as
ic

co
m
p
o
n
en

ts
)



G
SH

P:
DI
ST
RI
BU

TI
O
N
SU

BS
YS
TE
M

P
ro
pe
rly
si
ze
d,
co
ns
tr
uc
te
d,
an
d
se
al
ed
du
ct
s
ar
e
es
se
nt
ia
lt
o
m
ai
nt
ai
n
sy
st
em

ef
fic
ie
nc
y.

D
uc
ts
m
us
tb
e

•
w
el
li
ns
ul
at
ed

•
w
he
ne
ve
r
po
ss
ib
le
,l
oc
at
ed
in
si
de
of
th
e
bu
ild
in
g'
s
th
er
m
al
en
ve
lo
pe
(c
on
di
tio
ne
d
sp
ac
e)
.

(i
m
ag
e:
so
u
rc
es
,t
yp
e
an
d
o
u
tp
u
t
o
f
G
H
P



G
SH

P:
DI
ST
RI
BU

TI
O
N
SU

BS
YS
TE
M

FO
R
LA
RG

E
BU

IL
DI
N
G
S

G
eo
th
er
m
al
he
at
in
g
an
d
co
ol
in
g
sy
st
em
s
fo
r
la
rg
e
co
m
m
er
ci
al
bu
ild
in
gs
,s
uc
h
as
sc
ho
ol
s

an
d
of
fic
es
,o
fte
n
us
e
a
di
ffe
re
nt
ar
ra
ng
em
en
t.

M
ul
tip
le
he
at
pu
m
ps
(p
er
ha
ps
on
e
fo
r
ea
ch
cl
as
sr
oo
m
or
of
fic
e)
ar
e
at
ta
ch
ed
to
th
e
sa
m
e

ea
rt
h
co
nn
ec
tio
n
by
a
lo
op
in
si
de
th
e
bu
ild
in
g.
T
hi
s
w
ay
,e
ac
h
ar
ea
of
th
e
bu
ild
in
g
ca
n
be

in
di
vi
du
al
ly
co
nt
ro
lle
d.

T
he
he
at
pu
m
ps
on
th
e
su
nn
y
si
de
of
th
e
bu
ild
in
g
m
ay
pr
ov
id
e
co
ol
in
g
w
hi
le
th
os
e
on
th
e

sh
ad
y
si
de
ar
e
pr
ov
id
in
g
he
at
.T
hi
s
ar
ra
ng
em
en
ti
s
ve
ry
ec
on
om
ic
al
,a
s
he
at
is
m
er
el
y

be
in
g
tr
an
sf
er
re
d
fr
om

on
e
ar
ea
of
th
e
bu
ild
in
g
to
an
ot
he
r,
w
ith
th
e
ea
rt
h
co
nn
ec
tio
n
se
rv
in
g

as
th
e
he
at
so
ur
ce
or
he
at
si
nk
on
ly
fo
r
th
e
di
ffe
re
nc
e
be
tw
ee
n
th
e
bu
ild
in
g'
s
he
at
in
g
an
d

co
ol
in
g
ne
ed
s.



G
SH

P
SY
ST
EM

S:
W
AT
ER

H
EA
TI
N
G

•
M
an
y
re
si
de
nt
ia
l-s
iz
ed

sy
st
em
s
in
st
al
le
d
to
da
y
ar
e
eq
ui
pp
ed

w
ith

de
su
pe
rh
ea
te
rs
to
pr
ov
id
e

do
m
es
tic
ho
tw
at
er
w
he
n
th
e
sy
st
em

is
pr
ov
id
in
g
he
at
or
ai
r
co
nd
iti
on
in
g.

•
T
he
de
su
pe
rh
ea
te
r
is
a
sm
al
la
ux
ili
ar
y
he
at
ex
ch
an
ge
r
at
th
e
co
m
pr
es
so
r
ou
tle
t.
It
tr
an
sf
er
s
ex
ce
ss

he
at
fr
om

th
e
co
m
pr
es
se
d
ga
s
to
a
w
at
er
lin
e
th
at
ci
rc
ul
at
es
w
at
er
to
th
e
ho
us
e'
s
ho
t
w
at
er
ta
nk
.
In

su
m
m
er
,
w
he
n
th
e
ai
r
co
nd
iti
on
in
g
ru
ns
fr
eq
ue
nt
ly
,
a
de
su
pe
rh
ea
te
r
m
ay
pr
ov
id
e
al
l
th
e
ho
t
w
at
er

ne
ed
ed
by
a
ho
us
eh
ol
d.
It
ca
n
pr
ov
id
e
fo
ur
to
ei
gh
t
ga
llo
ns
of
ho
t
w
at
er
pe
r
to
n
of
co
ol
in
g
ca
pa
ci
ty

ea
ch
ho
ur
it
op
er
at
es
.
A
de
su
pe
rh
ea
te
r
pr
ov
id
es
le
ss
ho
t
w
at
er
du
rin
g
th
e
w
in
te
r,
an
d
no
ne
du
rin
g

th
e
sp
rin
g
an
d
fa
ll
w
he
n
th
e
sy
st
em

is
no
to
pe
ra
tin
g.

•
B
ec
au
se

th
e
he
at

pu
m
p
is
so

m
uc
h
m
or
e
ef
fic
ie
nt

th
an

ot
he
r
m
ea
ns

of
w
at
er

he
at
in
g,

m
an
uf
ac
tu
re
rs
ar
e
be
gi
nn
in
g
to
of
fe
r
"t
rip
le
fu
nc
tio
n,
"
"f
ul
l
co
nd
en
si
ng
,"
or
"f
ul
l
de
m
an
d"
sy
st
em
s

th
at
us
e
a
se
pa
ra
te
he
at
ex
ch
an
ge
r
to
m
ee
ta
ll
of
a
ho
us
eh
ol
d
ho
tw
at
er
ne
ed
s.

•
A
on
de
m
an
d
sy
st
em

ca
n
al
so
be
in
st
al
le
d
as
w
at
er
he
at
in
g
sy
st
em
.
T
hi
s
sy
st
em

pr
ov
id
es
ho
t
w
at
er

as
so
on
as
th
er
e
is
a
de
m
an
d
fo
r
it.
U
si
ng
th
is
ty
pe
of
sy
st
em

el
im
in
at
es
th
e
ne
ed
to
he
at
st
or
ed

w
at
er
lik
e
a
co
nv
en
tio
na
lh
ot
w
at
er
ta
nk
re
qu
ire
s.
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SH

P
SY
ST
EM

S:
CO

N
FI
G
U
RA

TI
O
N
S

A
gr
ou
nd
so
ur
ce
he
at
pu
m
p
sy
st
em

ca
n
be
us
ed
no
t
on
ly

fo
r
he
at
in
g,
bu
t
al
so
fo
r
co
ol
in
g.

T
he
co
nf
ig
ur
at
io
ns
m
an
uf
ac
tu
re
d
ar
e:

•
w
at
er
-t
o-
ai
r,

•
w
at
er
-t
o-
w
at
er
,
an
d

•
w
at
er
to
ai
r
sp
lit
ty
pe

T
he
w
at
er
to
w
at
er
ge
ot
he
rm
al
he
at
pu
m
ps
ar
e
us
ua
lly

gr
ou
pe
d
to
ge
th
er
in
a
m
ec
ha
ni
ca
ls
pa
ce
,
an
d
ca
n
be

tr
ea
te
d
as
a
co
nv
en
tio
na
lh
ea
te
r/
ch
ill
er
pl
an
t.
B
as
ic

sc
he
m
at
ic
of
w
at
er
-t
o
ai
r
G
S
H
P
sy
st
em

T
he
un
it
si
ze
s

ra
ng
e
fr
om

3
to
ns
to
30
to
ns
.T
he
m
os
t
co
m
m
on
ty
pe
of

he
at
pu
m
p
us
ed
w
ith
G
S
H
P
sy
st
em
s
is
a
“w
at
er
-t
o-
ai
r”
un
it

ra
ng
in
g
in
si
ze
fr
om

3.
5
kW

to
35
kW

of
co
ol
in
g
ca
pa
ci
ty
.

(i
m
ag
e:
b
as
ic
sc
h
em

at
ic
o
f
w
at
er
-t
o
-w

at
er

G
SH

P
sy
st
em

)
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S

tw
o
ba
si
c
ty
pe

s
of

lo
op

s

Cl
os
ed

lo
op

s

O
pe

n
lo
op

s



G
SH

P:
O
PE
N
LO

O
P
SY
ST
EM

S
O
pe
n
lo
op
sy
st
em
s
ar
e
th
e
si
m
pl
es
t.
U
se
d
su
cc
es
sf
ul
ly
fo
r
de
ca
de
s,
gr
ou
nd
w
at
er
is
dr
aw
n
fr
om

an
aq
ui
fe
r
th
ro
ug
h
on
e
w
el
l,
pa
ss
es
th
ro
ug
h
th
e
he
at
pu
m
p'
s
he
at
ex
ch
an
ge
r,
an
d
is
di
sc
ha
rg
ed
to
th
e

sa
m
e
aq
ui
fe
r
th
ro
ug
h
a
se
co
nd
w
el
la
ta
di
st
an
ce
fr
om

th
e
fir
st
.

G
en
er
al
ly
,t
w
o
to
th
re
e
ga
llo
ns
pe
r
m
in
ut
e
pe
r
to
n
of
ca
pa
ci
ty
ar
e
ne
ce
ss
ar
y
fo
r
ef
fe
ct
iv
e
he
at

ex
ch
an
ge
.S
in
ce
th
e
te
m
pe
ra
tu
re
of
gr
ou
nd
w
at
er
is
ne
ar
ly
co
ns
ta
nt
th
ro
ug
ho
ut
th
e
ye
ar
,o
pe
n
lo
op
s

ar
e
a
po
pu
la
r
op
tio
n
in
ar
ea
s
w
he
re
th
ey
ar
e
pe
rm
itt
ed
.

O
pe
n
lo
op
sy
st
em
s
do
ha
ve
so
m
e
as
so
ci
at
ed
ch
al
le
ng
es
:

•
S
om
e
lo
ca
lg
ro
un
d
w
at
er
ch
em
ic
al
co
nd
iti
on
s
ca
n
le
ad
to
fo
ul
in
g
th
e
he
at
pu
m
p'
s
he
at
ex
ch
an
ge
r

•
S
uc
h
si
tu
at
io
ns
m
ay
re
qu
ire
pr
ec
au
tio
ns
to
ke
ep
ca
rb
on
di
ox
id
e
an
d
ot
he
r
ga
se
s
in
so
lu
tio
n
in
th
e

w
at
er
.

•
O
th
er
op
tio
ns
in
cl
ud
e
th
e
us
e
of
cu
pr
on
ic
ke
lh
ea
te
xc
ha
ng
er
s
an
d
he
at
ex
ch
an
ge
rs
th
at
ca
n
be

cl
ea
ne
d
w
ith
ou
ti
nt
ro
du
ci
ng
ch
em
ic
al
s
in
to
th
e
gr
ou
nd
w
at
er
.
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P:
CL
O
SE

LO
O
P
SY
ST
EM

S

C
lo
se
d
lo
op
sy
st
em
s
ar
e
be
co
m
in
g
th
e
m
os
t
co
m
m
on
.
W
he
n
pr
op
er
ly
in
st
al
le
d,
th
ey
ar
e
ec
on
om
ic
al
,

ef
fic
ie
nt
,
an
d
re
lia
bl
e.
W
at
er
(o
r
a
w
at
er
an
d
an
tif
re
ez
e
so
lu
tio
n)
is
ci
rc
ul
at
ed

th
ro
ug
h
a
co
nt
in
uo
us

bu
rie
d
pi
pe
ke
ep
in
g.

T
he
cl
os
ed
lo
op
sy
st
em

is
en
vi
ro
nm
en
ta
lly
fr
ie
nd
ly
be
ca
us
e
w
at
er
in
th
e
lo
op
pr
ev
en
ts
co
nt
am
in
at
io
n

to
th
e
ex
te
rn
al
en
vi
ro
nm
en
t.

T
he
le
ng
th
of
lo
op
pi
pi
ng
va
rie
s
de
pe
nd
in
g
on

•
gr
ou
nd
te
m
pe
ra
tu
re
,

•
th
er
m
al
co
nd
uc
tiv
ity
of
th
e
gr
ou
nd
,s
oi
lm
oi
st
ur
e,

•
sy
st
em

de
si
gn
.
(S
om
e
he
at
pu
m
ps
w
or
k
w
el
l
w
ith
la
rg
er
in
le
t
te
m
pe
ra
tu
re
va
ria
tio
ns
,
w
hi
ch
al
lo
w
s

m
ar
gi
na
lly
sm
al
le
r
lo
op
s)
.
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SH

P:
H
O
RI
ZO

N
TA
L
LO

O
PS

H
or
iz
on
ta
lc
lo
se
d
lo
op
in
st
al
la
tio
ns
ar
e
ge
ne
ra
lly
m
os
tc
os
t-

ef
fe
ct
iv
e
fo
r
sm
al
li
ns
ta
lla
tio
ns
,p
ar
tic
ul
ar
ly
fo
r
ne
w

co
ns
tr
uc
tio
n
w
he
re
su
ffi
ci
en
tl
an
d
ar
ea
is
av
ai
la
bl
e.

T
he
se
in
st
al
la
tio
ns
in
vo
lv
e
bu
ry
in
g
pi
pe
in
tr
en
ch
es
du
g
w
ith

ba
ck
-h
oe
s
or
ch
ai
n
tr
en
ch
er
s.
U
p
to
si
x
pi
pe
s,
us
ua
lly
in

pa
ra
lle
lc
on
ne
ct
io
ns
,a
re
bu
rie
d
in
ea
ch
tr
en
ch
,w
ith

m
in
im
um

se
pa
ra
tio
ns
of
a
fo
ot
be
tw
ee
n
pi
pe
s
an
d
te
n
to

fif
te
en
fe
et
be
tw
ee
n
tr
en
ch
es
.

(i
m
ag
e
:c
lo
se
d
h
o
ri
zo
n
ta
l

gr
o
u
n
d
h
e
at

ex
ch
an
ge
r)

(i
m
ag
e
:t
re
n
ch

gr
o
u
n
d
h
e
at

ex
ch
an
ge
r)



G
SH

P:
VE

RT
IC
AL

LO
O
PS

V
er
tic
al
cl
os
ed
lo
op
s
ar
e
pr
ef
er
re
d
in
m
an
y
si
tu
at
io
ns
.
F
or

ex
am
pl
e,
m
os
t
la
rg
e
co
m
m
er
ci
al
bu
ild
in
gs
an
d
sc
ho
ol
s
us
e

ve
rt
ic
al
lo
op
s
be
ca
us
e
th
e
la
nd
ar
ea
re
qu
ire
d
fo
r
ho
riz
on
ta
l

lo
op
s
w
ou
ld
be
pr
oh
ib
iti
ve
.

V
er
tic
al
lo
op
s
ar
e
al
so
us
ed

w
he
re
th
e
so
il
is
to
o
sh
al
lo
w

fo
r
tr
en
ch
in
g.
V
er
tic
al
lo
op
s
al
so
m
in
im
iz
e
th
e
di
st
ur
ba
nc
e

to
ex
is
tin
g
la
nd
sc
ap
in
g.

F
or
ve
rt
ic
al
cl
os
ed

lo
op

sy
st
em
s,
a
U
-t
ub
e
(m
or
e
ra
re
ly
,

tw
o
U
-t
ub
es
)
is
in
st
al
le
d
in
a
w
el
l
dr
ill
ed

10
0
to
40
0
fe
et

de
ep
.
B
ec
au
se
co
nd
iti
on
s
in
th
e
gr
ou
nd
m
ay
va
ry
gr
ea
tly
,

lo
op
le
ng
th
s
ca
n
ra
ng
e
fr
om

13
0
to
30
0
fe
et
pe
r
to
n
of
he
at

ex
ch
an
ge
.
M
ul
tip
le

dr
ill
ho
le
s
ar
e
re
qu
ire
d
fo
r
m
os
t

in
st
al
la
tio
ns
,
w
he
re

th
e
pi
pe
s
ar
e
ge
ne
ra
lly

jo
in
ed

in
pa
ra
lle
lo
r
se
rie
s-
pa
ra
lle
lc
on
fig
ur
at
io
ns
.

(i
m
ag
e:
cl
o
se
d
ve
rt
ic
al
lo
o
p
sy
st
em

)
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SL
IN
KY

LO
O
PS

"S
lin
ky
"
co
ils
,w
hi
ch
ca
n
be

ov
er
la
pp
in
g
co
ils
of
po
ly
et
hy
le
ne
pi
pe
,

ar
e
us
ed
to
in
cr
ea
se
th
e
he
at

ex
ch
an
ge
pe
r
fo
ot
of
tr
en
ch
,b
ut

re
qu
ire
m
or
e
pi
pe
pe
r
to
n
of
ca
pa
ci
ty
.

Tw
o-
pi
pe
sy
st
em
s
m
ay
re
qu
ire
20
0
to

30
0
fe
et
of
tr
en
ch
pe
r
to
n
of
no
m
in
al

he
at
ex
ch
an
ge
ca
pa
ci
ty
.

T
he
tr
en
ch
le
ng
th
de
cr
ea
se
s
as
th
e

nu
m
be
r
of
pi
pe
s
in
th
e
tr
en
ch

in
cr
ea
se
s
or
as
S
lin
ky
co
il
ov
er
la
p

in
cr
ea
se
s.

(i
m
ag
e
:c
lo
se
d
h
o
ri
zo
n
ta
lS
lin
ky

lo
o
p
sy
st
em

)



G
SH

P:
PO

N
D
LO

O
P

•
P
on
d
cl
os
ed
lo
op
s
ar
e
a
sp
ec
ia
lk
in
d

of
cl
os
ed
lo
op
sy
st
em
.W
he
re
th
er
e

is
a
po
nd
or
st
re
am

th
at
is
de
ep

en
ou
gh
an
d
w
ith
en
ou
gh
flo
w
,c
lo
se
d

lo
op
co
ils
ca
n
be
pl
ac
ed
on
th
e
po
nd

bo
tto
m
.

•
F
lu
id
is
pu
m
pe
d
ju
st
as
fo
r
a

co
nv
en
tio
na
lc
lo
se
d
lo
op
gr
ou
nd

sy
st
em

w
he
re
co
nd
iti
on
s
ar
e

su
ita
bl
e,
th
e
ec
on
om
ic
s
ar
e
ve
ry

at
tr
ac
tiv
e,
an
d
no
aq
ua
tic
sy
st
em

im
pa
ct
s
ha
ve
be
en
sh
ow
.

(i
m
ag
e
:p

o
n
d
lo
o
p
)



G
SH

P:
O
PE
N
LO

O
P
SY
ST
EM

S
(G
RO

U
N
DW

AT
ER

SY
ST
EM

S)

G
ro
un
dw
at
er
sy
st
em
s
ar
e
m
or
e
ef
fic
ie
nt

th
an
cl
os
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Interview with Gasmet Technology Ltd, Autumn 2022.
1. Interviewer ( Kaj Lindedahl): Can you introduce yourself, and your role in Gasmet?

- Interviewed: (Ulla Kosonen) : QE Manager at Gasmet responsible for
- ISO 9001, ISO 45001, ISO 14001 & sustainability and their continuous improvement

2. Kaj Q : Tell us a bit about Gasmet?
- Ulla A : Founded in 1990, more than  130 employees.
- Headquarter is located in Vantaa, Finland and regional offices in Canada, UK, Hong Kong,

Germany and Austria.
- Distributors in more than 80 countries.
- Nederman acquired Gasmet in 2019.

o Nederman’s mission is to protect people, planet and production from the harmful
effects of industrial processes to contribute to efficient production, environmental
sustainability and a safer workplaces.

- We design and manufacture world-class gas analysis system and emission monitoring solutions
to measure gaseous emissions from industrial processes, gases related from natural sources
into the atmosphere, and gases present at working environments.

- We contribute to keeping people safe and the environment clean by providing reliable and
accurate cutting-edge measurement technologies.

3. Kaj Q :What role do the SDGs play in Gasmet and its services?
- Ulla A: At Gasmet we talk more about sustainability than SDGs, but our Sustainability strategy

and SDGs below goes hand in hand.
- Sustainability has a big role at Gasmet. We defined our Sustainability Strategy in 2017, it has

seven areas with guiding principles, commitments, goals and actions Gasmet.com
- In 2018, as a part of our Sustainability Strategy, we examined UN SDGs and recognized that our

sustainability commitments met with a number of SDGs. We contribute to following UN’s SDGs:
o Climate Action, Life on Land, Sustainable cities and communities, Life below water,

Responsible consumption and production, Good health and well-being, Decent work
and economic growth

o SDGs and Gasmet’s Sustainability Strategy can be seen at our website Gasmet.com

(image: Gasmet's Sustainaility Areas and Impact Goals on SDG)



4. Kaj Q Which SDGs are most prominent in the daily activities of Gasmet? How are they seen in your
daily activities?
- Ulla A Actions related to SDGs/ our Sustainability Strategy (among others):

o No. 13 Climate Action, No. 15 Life on Land, No. 11 Sustainable cities and communities,
No. 14 Life below water, No. 12 Responsible consumption and production, No. 3 Good
health and well-being, No. 8 Decent work and economic growth:

� We provide accurate and reliable equipment for greenhouse gas
measurements.

� We provide portable and easy-to-use toxic gas analyzers to prevent accidents
� We provide accurate emissions measurements, allowing regulators and

operators control the emissions based on actual real emissions values
� We have ISO 14001 and ISO 45001 certificates which means that we

continuously improve our processes and activities related to these standards.
� Gasmet is following our own sustainability strategy, which is controlled policy

of sustainable development in its all operations including the waste
management, choosing the suppliers, and setting the criteria for the
manufacture and research and development.

� In addition to our Sustainability Strategy, we have defined our own 1.5°C
strategy. It is a strategy for limiting global warming to 1.5 °C and what Gasmet
can do to contribute to that target. 1.5°C strategy has monthly themes that
encourage us all to think sustainably and take environmentally friendly actions
at work and during our free time

• We have participated multiple events: Bike-To-Work, Zero Emissions

Day, UN’s International Day of clean Air, Earth Hour, Ham trick

campaign by Neste.

• We have raised awareness on sustainable consumption, recycling, our

own carbon footprints and how to decrease it, energy consumption

etc.

� We organize environmental and sustainability training to our employees
� We ship our products in wooden, recyclable boxes
� One product one tree; we have planted a hundreds of trees together with One

Tree Planted organization and Finnish Taimiteko project. We also plant a tree

for each response to our quantitative customer satisfaction surveys

� We reduce our energy consumption by replacing lighting with LED

� Our analyzers are long-lasting and serviceable

� Occupational health and safety in Gasmet and in our customers locations. For

example container measurements help our customers to reduce their work-

related injuries.

� We follow our Code of Conduct and supplier Code of conduct

5. Kaj Q How has your work with SDGs benefited the business?
- Ulla A :Sustainable business is good business. Environmental, social and economic sustainability

is a must in today's business environment. A business strategy that is focusing on sustainability
meets today’s consumers and stakeholders demands, increases efficiency, attracts new
valuable talents and keeps existing ones happy, creates new business opportunities and adds
brand value.



6. Kaj Q Do you think green energy is worth investing in? Why/Why not?
- Ulla A Yes it is. Green energy reduces pollution such as the emission of greenhouse gases. The

benefits of green energy includes low emissions and cost, energy efficiency and reusability.
More power generation based on renewables is therefore essential to achieving the targets of
the Paris Agreement.

7. Kaj Q Is green energy being used or produced by your business?
- Ulla A: Yes, we have used 100% certified wind energy since 01/2020.

8. Kaj Q How has using or producing green energy benefited the business?
- Ulla A: We are going to update our Sustainability Strategy in near future. We will (most likely)

add new target / targets based on our carbon footprint. The fact that we are already using
green energy helps us to achieve these targets.

9. Kaj Q Is Public Relations (PR) a reason for the business encouraging and incorporating SDGs/green
energy?
- Ulla A: Of course it doesn’t have a negative impact on our PR, but that is not the reason for it.

Sustainable business is good business, which is why we have adopted our Sustainability
Strategy. I also believe that sustainable business will play an even more important role in the
future.

- It is important to us that our Sustainability Strategy is up-to-date and that we reflect on our
own operations on a regular basis so that we can meet the expectations and also reduce both
our own emissions and help our customers reduce their own emissions and achieve their
targets.

- One important reason for incorporating sustainability strategy /(SDGs) is that we want to be
part of solution to this global climate crisis.
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m
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;
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s
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;
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:
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;
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;
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;
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;
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ra
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;
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;
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;
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ra
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:
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;
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rs
w
ith

ad
de
d
an
d
ad
de
d
m
ix
tu
re

of
PC

M
or

in
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;
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ra
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ra
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ra
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ra
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at
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at
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at
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m
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ra
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ra
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ro
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ra
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at
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s
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at
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ra
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at
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;
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ad
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;
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ra
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;
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m
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;

•
e)

BA
CS

co
nt
ro
lm

an
ag
em

en
ts
ys
te
m
of

th
e
ai
rc
on

di
tio

ni
ng

sy
st
em

;
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g
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;
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ro
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re
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d
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;
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at
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ra
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;
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at
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at
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at
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at
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m
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at
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ra
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at
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at
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at
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at
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re
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m
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re
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e
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at
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ra
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re
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ad
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w
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at
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re
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ra
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e
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e
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e
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e
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e
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d
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at
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e
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m
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ce
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g
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e
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m
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.
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ce
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in
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is
ex
ce
lle
nt

he
at

re
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C.

Al
lt
hi
s

w
hi
le
m
ai
nt
ai
ni
ng

m
ec
ha
ni
ca
lr
es
ist
an
ce

an
d
w
ith

th
e
on

ly
vi
sib

le
ef
fe
ct
co
nc
er
ni
ng

th
e
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e
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at
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m
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at
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at
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m
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e,
ge
op

ol
ym

er
ic
m
at
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at
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at
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