\‘ | un
=\ (I I B 1Ip
Karlsruhe Institute of Technology

Institute for Industrial Production

A Stakeholder-based Assessment
Model (SAM) for resource-efficiency
measures in the construction industry

M. Sc. Richard Miller
M. Sc. Olga Schamber
Dr. -Ing. Rebekka Volk

Prof. Dr. Frank Schultmann

[nternational Co-owners
'ORLD L A
 commern ¥ &8 Giusee &= . “6 e,
WORLD Sustainable Buk Envranment: Canforencs ‘lgmﬁ!‘ J)HK =N NODE ‘ Natve NGLD



Agenda

Motivation and research question
Research approach

Stakeholder-based Assessment Model (SAM)

Outlook

[nternational Co-owners:




Agenda

Motivation and research question
Research approach

Stakeholder-based Assessment Model (SAM)

Outlook

[nternational Co-owners

T W | 6B dlisor @ wonee B



Motivation and research guestion

Material Flow Model

Hiete, M. et al. (2011)

Deilmann, C., Qruhler, K. (2005) Linked Model
Schiller, G., Deilmann, C. (2010)
- Gruhler, K., Bohm, R. (2011) ' ‘ Stock
' i : . (
.”’ Deilmann, C., et al. (2017) ./\ — ?
Renovation
Aging | | Ial <*

— —
+|polltlcal measuresl — X M Demolition& 4.gn
o — -

Stakeholder Model ‘s Recycling
Johnson, G., et al. (2006) ... Building Materials
Olander, S. and Landin, A. (2005 '.‘
Bourne, L. and Walker, D.H. (2005) ”
Olander, S. (2006) ”
Mitchell, R.K., et al. (1997) ’
McElroy, B. and Mills, C. (2003)

Cleland, D.I. (1995)

Research guestion: What are the most effective political measures to incentivize
the relevant stakeholders to reduce their resource consumption or increase the share
of recyclables and recycling materials in their current practice?
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Research approach

Goals:
» Reduce of the usage of primary raw materials by:
= Higher usage of recycled raw materials as
substitutes for primary resources

» Increase of reuse and recycling of construction
materials

Provide recommendations (effective measures)
for political actions to foster the circular
economy in the construction sector

—

Challenges / Research sub questions:
= Many Stakeholders with different
characteristics

» Who are the key stakeholders?
= What ist their role in achieving the goal?

»= How strong is the influence of a stakeholder
group on another group?

= Many resource effiency measures
= What are the most effective measures?

Approaches in the Stakholder-based

Assessment model (SAM):

Definition of the key Stakeholders

Investigation of stakeholder‘s characteristics

regarding their objectives and their potential

impact on resource saving

Investigation regarding:

= Influence of a stakeholder group on another
stakeholder group

= present and future political resource saving
measures

= Effects of those measures on the
environment and on the stakeholders

Conduct a Survey to collect more specific
data

|f‘> Development of SAM
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Stakeholder-based Assessment
Model (SAM) — Model Overview
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— Stakeholder Network -
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Stakeholder a,..a,

® Landfill

Construction [ P ] Bng
0go sites o () political
- Objective function "“ ° o~ '.‘
- Readiness to act Builders v measures
according to a ¢ > m...m
Government k=* K
measure m, [ 7
X
029
Building ) \ 4 "“
Companies ' ‘ Building materials
Recycling Industry
Companies
—p
Influence Reduction of primary material used

T ———

Effectivity of the measure (defined as impact of a measure on the

; rotection of resources
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Objective function of a stakeholder a

Environment

_ Financial
Public good Profitability
Environmentally Costs

responsible behaviour
Diederichs, C.J. (2012)

Internal Business ObjeC'l.!IVQ Customer
Process Function Service quality
Service quality Customer satisfaction

Customer satisfaction Image
Image Customer relations
Customer relations

Learning and Growth Zai
education, productivity, = . * fin. + * cust. +
technique, employee gfmai f a; gcustai a; .gprocessai
statisfaction * processg, + Ggev,. * devai + Genv,, * €NV,
l 4

fing, = financial success of stakeholder a;,

custq, = customer satisfaction of a;,

processg;= success of process design of a;,

dev,, = development/Innovation success of a;,

env,, = success of environmentally responsible behavior of a;,

Iractor = Weight of the variables and has to be defined for each Stakeholder (sum of all g=1)
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SAM - Data generation

WORLD Sustainable Buk Envranment: Canforenos

P oo o P
& BERmE ) HK

e bl | = 9 Expert Interviews (e.g. Construction
‘ 5. Bitte beurteilen Sie bei welchen Akteuren noch ein hohes Potenzial besteht ‘ . . ", n .
Planning, Public authorities, Recycling
3. Wie wirken sich die zum R hutz di den Maftnah (vorge- ‘ .
L schriebene und selbstinitiierte) auf folgende Aspekte lhres Geschiftes aus? CO m pan IeS’ . .)
B
- i » using Likert-items to scale/quantify
E|
R Ma .
g: E El% Meinungsforschung: Nachhaltige Kreislauffiihrung von Baustoffen responses [1 y 5]
3) § Mitl Bemerkung: .
{4) Imq  Ressour hutz und r Bauen:(Nicht)Verbrauch von Primarressour-
15)| |: z‘ gzgaa?sEz\é:r:ﬁi;g’blgsg,d:Laéng::bau und Nutzen der Flachen als Deponien. Betrachtet wird der
Qui .
| B i s i e.g. question 6:
Inn | 1. Bitte ordnen Sie Ihre Firma p der Hauptg; [i] zu. .
§ M mewcomn o omomn Please evaluate the influence of your
T Bauausfiuhrung O Recycling O
K 2 E? Bauplanung g zs{rs}leh\lervnunBaumalenal\en g . . .
Wog o e R company on the business activity of
Fil
Ki q R
?’J 3 E | 2. Wie wichtig sind folgende Faktoren fur den Erfolg Ihres Unternehmens? th e fOI |0WI n g Stake h O I de rS " [1 ] 5]
IFUG 0 1 2 3 4 Sh Bemerkung (optional)
:,e |: wr:;hlfg m;;htrig
def Ba e;ﬁz;rig:tsﬁlstemBaukosten E E E E E E - .
o o e AEEER: e.q. question /:
Pe g 22 gs;‘:i;g“:‘lz?z:‘hmchtenLeis- E E E E E E 1 I f h
o § o - Please evaluate the influence of the
-2 Bal Irlél:raktionmitanderenAkleu- O ODoOoOo O . .
| 8 ™ Mo  3ooopED following stakeholders on the business
Kundenzufriedenheit O ODooo o
Hi B Technische Exzellenz O 00 E E E « . .
| S B REEE B activity of your company. [1;5]
U Hnen 0 D OO0 O
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SAM - Calculation of the effectivity
of a measure m

1 3/(ln *Tal-)*Bai,m
Eff(mk):; ?:1\/ ‘ ‘

250
Vk=1,..K
_ Inflal.+2 Wiy, a; *Smy, o
ajmy ~ 3 Vi,j=1,..n
[ #]

1
Z 23]:1( Eai,aj (mk) )

1¢n
;Zi,j=1(eai,aj)

Infl, =

Eai,aj (mk) - ka,ai* Smk * eai,aj

Wimika; = gfinai * Wi, fing, + gcustal.
* Wiy, custg, + gprocessai * Wing,processg,

+ gdevai * ka,devai + genvai * ka,envai

Solved in Excel VBA
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Eff(m,) = Effectivity of the measure m,,

Im, = Impact of the measure m, on the conservation of resources,

T, = Influence of stakeholder a; on the conservation of resources,

B,,m,= Readiness to act of stakeholder a; while realizing measure my

Infl,, = Additional readiness to act / acceptance of stakeholder a;,

Eai,aj(mk) = Influence of stakeholder a; on stakeholder a; in

dependence of measure m,

€aya; = General level of influence of stakeholder a; on stakeholder a;

Wm,a;= IMmpact (Imp.) of measure m,, on stakeholder a;,

Wiy, fing,= Imp. of m;, on financial success of qa;,

Wiy custq,= Imp. of m; on customer satisfaction of a;,

Winy.processq; = Imp. of m;, on process design of a;,

Wiy deva, = Imp. of m;, on development/innovation success of a;,

Winyenvq, = Imp. of m;, on environmentally responsible behaviour of a;
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Effectivity of the package of measures [%)]

SAM - Conclusion

70,00 6 18 g
ol 1 17 @ @
60,00 21 19 - ‘1. 11 .a
4 20 1 5 ° ® r b =
50,00
CY 3R 3
13
40,00 1 Development of incentive schemes 12 Development of cooperation’s between the stakeholders
2 Reducing barriers for resource-efficient behaviour 13 Ensure enVIronmentaIIy responsuble waste treatment
3 Adaption of the construction cycle in sense of a circular economy 14 Resource saving building design
30,00 7 | 4 Environmentally responsible production of construction materials 15 Importance of a high quality in construction to extend the life cycle of
® 5 Further development of low waste construction processes ‘buildings
6 Stronger awareness of resource efficient construction 16 Ensure high quality of recycled construction materials
20,00 7 Further development of recycling techniques 17 Resource saving use of construction materials
8 Stronger investments for resource efficient research 18 Improvement of the image of recycled construction materials
9 Higher Information availability 19 Model character of publiy authorities
10,00 10 Initiation of more maintenance measures 20 Development of a system of penalties for non compliance
Adaption of internal calculation- and planning processes on 21 Stricter set of regulations
evironmentally responsible behaviour
0,00 ¥
0,00 10,00 20,00 30,00 40,00 50,00 60,00 70,00

@ Readiness to act / Acceptance of the package of measures [%]

Highest effectivity

Highest readiness to act
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Outlook

Material Flow Model

Linked Model

' '? . ' \
; I]]] ‘."f” ./\ Conversion l 100
i’ Renovation I I
Aging a
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Stakeholder-based assessment model
‘_—-'—'____7 _—_\\

Stakeholder

wa - g W | il aff
\ o " 3&"' )'mK ’

—p
Influence Reduction of primary material used

Demolition & “7 g9,
Recycling L

Stakeholder Network BUIIdlng Materials

Next steps:

= |mpact of SAM on Material Flows

= |mpact of synergies between political measures on material flows

= |Improvement of data, based on surveys (distributed through associations of the constr. industry)
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Tel.: +49 (0) 721 608 - 44587

Fax: +49 (0) 721 44682

E-Mail: richard.mueller@kit.edu,

Web: www.iip.kit.edu, www.dfiu.kit.edu
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