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Motivation and research question

Research question: 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? 

Hiete, M. et al. (2011)

Deilmann, C., Gruhler, K. (2005)

Schiller, G., Deilmann, C. (2010) 

Gruhler, K., Böhm, R. (2011)

Deilmann, C., et al. (2017)

Johnson, G., et al. (2006) 

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)

political measures
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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

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? 

Research approach

Development of SAM 

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
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Stakeholder-based Assessment 
Model (SAM) – Model Overview

Stakeholder ai..an

• Objective function

• Readiness to act

according to a 

measure mk

political

measures
mk..mK

Reduction of primary material used

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

protection of resources)

Influence



Objective function of a stakeholder ai

Diederichs, C.J. (2012) 

𝑓𝑖𝑛𝑎𝑖 = financial success of stakeholder 𝑎𝑖,

𝑐𝑢𝑠𝑡𝑎𝑖 = customer satisfaction of 𝑎𝑖,

𝑝𝑟𝑜𝑐𝑒𝑠𝑠𝑎𝑖= success of process design of 𝑎𝑖,

𝑑𝑒𝑣𝑎𝑖 = development/Innovation success of 𝑎𝑖, 

𝑒𝑛𝑣𝑎𝑖 =  success of environmentally responsible behavior of 𝑎𝑖, 

𝑔𝑓𝑎𝑐𝑡𝑜𝑟 = weight of the variables and has to be defined for each Stakeholder (sum of all g=1) 

𝒁𝒂𝒊
= 𝒈𝒇𝒊𝒏𝒂𝒊

∗ 𝒇𝒊𝒏𝒂𝒊 + 𝒈𝒄𝒖𝒔𝒕𝒂𝒊
∗ 𝒄𝒖𝒔𝒕𝒂𝒊 + 𝒈𝒑𝒓𝒐𝒄𝒆𝒔𝒔𝒂𝒊

∗ 𝒑𝒓𝒐𝒄𝒆𝒔𝒔𝒂𝒊 + 𝒈𝒅𝒆𝒗𝒂𝒊
∗ 𝒅𝒆𝒗𝒂𝒊 + 𝒈𝒆𝒏𝒗𝒂𝒊

∗ 𝒆𝒏𝒗𝒂𝒊



SAM - Data generation

e.g. question 6: 

Please evaluate the influence of your

company on the business activity of

the following stakeholders. [1;5]

e.q. question 7:

Please evaluate the influence of the

following stakeholders on the business

activity of your company. [1;5]

▪ 9 Expert Interviews (e.g. Construction

Planning, Public authorities, Recycling 

Companies,..)

▪ using Likert-items to scale/quantify

responses [1;5] 



SAM - Calculation of the effectivity
of a measure m

𝑤𝑚𝑘,𝑎𝑖= 𝑔𝑓𝑖𝑛𝑎𝑖
∗ 𝑤𝑚𝑘,𝑓𝑖𝑛𝑎𝑖

+ 𝑔𝑐𝑢𝑠𝑡𝑎𝑖
∗ 𝑤𝑚𝑘,𝑐𝑢𝑠𝑡𝑎𝑖

+ 𝑔𝑝𝑟𝑜𝑐𝑒𝑠𝑠𝑎𝑖
∗ 𝑤𝑚𝑘,𝑝𝑟𝑜𝑐𝑒𝑠𝑠𝑎𝑖

+ 𝑔𝑑𝑒𝑣𝑎𝑖
∗ 𝑤𝑚𝑘,𝑑𝑒𝑣𝑎𝑖

+ 𝑔𝑒𝑛𝑣𝑎𝑖
∗ 𝑤𝑚𝑘,𝑒𝑛𝑣𝑎𝑖

𝐸𝑎𝑖,𝑎𝑗(𝑚𝑘) = 𝑤𝑚𝑘,𝑎𝑖∗ 𝑠𝑚𝑘
∗ 𝑒𝑎𝑖,𝑎𝑗

𝐼𝑛𝑓𝑙𝑎𝑖=

1

𝑛
σ𝑖,𝑗=1
𝑛 ( 𝐸𝑎𝑖,𝑎𝑗(𝑚𝑘) )

1

𝑛
σ𝑖,𝑗=1
𝑛 (𝑒𝑎𝑖,𝑎𝑗)

𝐵𝑎𝑖,𝑚𝑘
= 

𝐼𝑛𝑓𝑙𝑎𝑖+2 𝑤𝑚𝑘,𝑎𝑖
∗𝑠𝑚𝑘

3

Eff(𝑚𝑘)=
1

𝑛
σ𝑖=1
𝑛

3 ( 𝑙𝑚𝑘
∗𝑟𝑎𝑖)∗𝐵𝑎𝑖,𝑚𝑘

250

Eff(𝑚𝑘) = Effectivity of the measure mk,

𝑙𝑚𝑘
= Impact of the measure mk on the conservation of resources,

𝑟𝑎𝑖= Influence of stakeholder ai on the conservation of resources, 

𝐵𝑎𝑖,𝑚𝑘
= Readiness to act of stakeholder ai while realizing measure mk,

𝐼𝑛𝑓𝑙𝑎𝑖 = Additional readiness to act / acceptance of stakeholder 𝑎𝑖, 

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

dependence of measure 𝑚, 

𝑒𝑎𝑖,𝑎𝑗 = General level of influence of stakeholder 𝑎𝑖 on stakeholder 𝑎𝑗

𝑤𝑚𝑘,𝑎𝑖= Impact (Imp.) of measure 𝑚𝑘 on stakeholder 𝑎𝑖,

𝑤𝑚𝑘,𝑓𝑖𝑛𝑎𝑖
= Imp. of 𝑚𝑘 on financial success of 𝑎𝑖, 

𝑤𝑚𝑘,𝑐𝑢𝑠𝑡𝑎𝑖
= Imp. of 𝑚𝑘 on customer satisfaction of 𝑎𝑖,

𝑤𝑚𝑘,𝑝𝑟𝑜𝑐𝑒𝑠𝑠𝑎𝑖
= Imp. of 𝑚𝑘 on process design of 𝑎𝑖,

𝑤𝑚𝑘,𝑑𝑒𝑣𝑎𝑖
= Imp. of 𝑚𝑘 on development/innovation success of 𝑎𝑖,

𝑤𝑚𝑘,𝑒𝑛𝑣𝑎𝑖
= Imp. of 𝑚𝑘 on environmentally responsible behaviour of 𝑎𝑖.

∀ 𝑖, 𝑗 = 1, . . 𝑛

𝑖 ≠ 𝑗

∀ 𝑘 = 1, . . 𝐾

Solved in Excel VBA



SAM - Conclusion

Highest readiness to actHighest effectivity
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Outlook

Next steps:
▪ Impact of SAM on Material Flows

▪ Impact 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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