[echnische Hochschule
Ingolstadt

Technische Hochschule Ingolstadt
Faculty of Engineering and Management

Global Foresight and Technology Management

Master Thesis

Leveraging Systems Thinking to Enhance Business Modelling Impact in the

Renewable Energy Sector

Submitted By

MD Arifuzzaman

Issued On: 10" July 2025
Submitted On: 5" January 2026

First Examiner: Prof. Dr. Stefanie Wrobel

Second Examiner: Prof. Dr. Jan Oliver Schwarz



lechnische Hochschule
Ingolstadt

Acknowledgments

First and foremost, | would like to express my deepest gratitude to my first examiner, Prof.
Dr. Stefanie Wrobel, for her invaluable guidance and unwavering support. Her insightful
feedback and confidence in my work were essential to completing this research and have
significantly contributed to my academic growth.

| would also like to sincerely thank my second examiner, Prof. Dr. Jan Oliver Schwarz, for
his expertise and support. His prior research in this field provided a vital foundation for my
work and helped clarify the scope and direction of this thesis.

Special thanks go to Ntimi Schniitgen, Simcision Product Lead at iCONDU GmbH, for
his technical mentorship. | am deeply grateful for the generous time he invested in helping
me develop my simulation model; his expert suggestions were instrumental to the success
of this project.

Furthermore, | extend my sincere thanks to all the survey participants who volunteered
their time and shared their insights. This research would not have been possible without
their willingness to contribute to data collection.

Finally, | am grateful to my family and friends for their encouragement and support

throughout this journey.



| Abstract

The German renewable energy sector is transitioning from a stable, subsidized growth
phase into a volatile sociotechnical ecosystem—a "wicked problem" marked by regulatory
flux and grid constraints. Despite this complexity, many firms continue to rely on linear,
reductionist business models that prioritize short-term efficiency over long-term resilience.
This research investigates the "Linear Gap" between management cognition and market

reality.

Using a pragmatist research philosophy, the study employs a mixed-methods approach: a
quantitative survey of 120 industry professionals and a dynamic network impact simulation
on the Simcision platform. The empirical results confirm a significant strategic
misalignment: while 80% of firms prioritize cost minimization, there is an alarming lack of
systems-thinking capabilities, including causal mapping and feedback analysis. Inferential
analysis reveals a strong positive correlation (r = 0.72, p < 0.01) between systems-thinking
adoption and organizational resilience. Conversely, linear practices were strongly

correlated with policy resistance and stranded assets (r = 0.64).

The study proposes a "Systems Thinking-Oriented Business Model" (SOBM) framework.
Longitudinal simulations show that the SOBM approach outperforms traditional linear
strategies by a factor of 3x in total system performance (100% vs. 30.57%) over a five- year
horizon. The findings suggest that resilience in the Energiewende is not a function of
financial capital but of cognitive complexity. This thesis provides managers with
actionable tools to transition from "Business Model Generation" to "Business Model

Dynamics," offering a strategic roadmap for sustaining Germany’s climate neutrality goals.



Table of Contents

7Y X3 o ' o SN v
I LISt Of FIQUIES ..cvvvveeeeiinrirreenniisnirnsnussissssssssmssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssssssssssssssns X
HI LISt Of TABIS ...ceeueeeeeiivrivreeniiiniinrnnnisisninssnnssisssnssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns Xl
IV LiSt Of ADDIEVIQLIONS .....cceeuueeiirievnenniiiininnenussiisssmmsmensssssmssssssssssssssssssssssssssssssssssssssssssssssssssns Xl
(@ 107 (=T gl B 11 1 1 Yo [7 o » 1o Y LN 1
1.1 Background of the StUAY .......ccccciiiiiiiimiiiiiiiiiiiiiiniieessniieesssiessisessasssssssissssssssssssssssssasss 1
1.2 Problem Statement and ReI@VANCE ........ccciiiiiiunniiiiiiiiiiniiiiniiieeneiiiesssssiiiieessssssissessesss 2
1.3 Aim, Objectives, and QUESTIONS ......ccccviiiieiiiiemmniiiiniiieemmniiiniiieesmsiieiisessssssisstisesssssssssssssssssnss 4
00 701 N Y o E TSSOSO PUUPPPTTROUORt 4

IO 07 @ L oY 1Tt w A TSRS 4

1.3.3 RESEAICH QUESTIONS ....utiiiciiieeitee ettt e ettt e st e ettt e sttt e s be e e sbe e e b teeebeeesbaeessbaeasteeeasaeesabaeessseeansseessseesnseeannsesan 5

1.4 Significance of the STUAY ....ccciiiiiiiiiiiieiieereeeeeeneene s s s s s ss s s s s s s s s s sssssssssessssssnnnnnns 5
1.4.1 Managerial Significance: From Efficiency t0 RESIlIENCE ....uiccviiiiiiiieiieiececeecee e 6

1.4.2 Policymaker Significance: ENhancing ENErgy SECUNILY .....coiiviieiiie ittt e 6

1.5 Scope and Delimitations .......ccceiiiiiiiiiniiiiiiiiieiiieiiieeeiiieessetisesssssstisesssssssssssssanss 7
1.6 Thesis Structure & Research ROAdmap .....cccccceuuiiiiiiiiiinnuiiiiniiieeniieemesssesses 7
Chapter 2: Literature REVIEW ...........cceeuueciiriveenuniissiniesnesiisssnisssmssiisssssssssssssssssssssssssssssssssssssssssss 9
2.1 Introduction and Review MethodolOgy ........cccccciiiiiiiiienniiiiiiiiiienniiiiiieesss 9
2.1.1 Review Typology and SEArch STrat@gY........cceiciiieiiie it ciee ettt e sre e s sae e e e e ste e e sbeeessteesbeeesseeenns 9

2.2 The Contextual Landscape: Complexity in the German Energiewende .............ccccceeeriiirnireennnnnns 10
2.2.1 From Centralized Utilities to Decentralized ECOSYSTEMS ......ciiiiiieiiieiiieiecsiee et esiee e sre st e e e saeeseaeens 10

2.2.2 The VUCA Environment of the German Energy Market ..........ccoccuieeciericiiieeiiee e sceee e e eeeeesvee e s senee e 11

2.2.3 The Energy Transition as @ "Wicked Problem®™ ...ttt saee e 12

2.3 Theoretical Foundations of Business Models in ENErgy .......cccccccerriiiiniirennnnsiinniieennnsssisnniseessenses 12
2.3.1 Defining the BUSINESS IMOUEI LOGIC.....cccuuiiiiiieiiiiiiiiee et sciteestes e stee st et e e s te e e sbeeesbbeeesaeesbaeesataeennneeen 13

2.3.2 The Dominance of Linear Frameworks: The Business Model Canvas ........ccccevverveeneeniieeneeneesniesseeseenns 13

2.3.3 Critique: The Limitations of Static Models in @ Dynamic SYStem ......ccccceevueeieiiieeieenie e sreeseee e 14



2.4 Systems Thinking: A Lens for Managing Complexity ........ccccieeuiiiiinniinennnniinieees. 15

2.4.1 Core Concepts: Feedback Loops and Causal SErUCLUIES .......covuieeieiiieeiieeiecsiee e et esee e sreeseeesveesseeseneens 16
2.4.2 System Archetypes: Identifying Structural PAtterns .......ccccooceeeeiiieeciee e see e e e 16
2.4.3 From EfficienCy t0 RESHIENCE......viiiiiie ettt sttt e s e et e e bt e e e bae e sbaeesabeeenaeee s 17
2.5 The Convergence: Towards Systems Thinking-Oriented Business Models (SOBM) .........cccceeeuee 17
2.5.1 The Rise of Sustainable Busingss Models (SBM) ..........ooouiiiiieeeiii ettt eeteeeestre e eeare e eeaaeeesareeenes 18
2.5.2 Identification of the RESEAICH GaApP ....ccccciiiiiiiiiiiei ettt st e e tte e e sba e e sbaeesabaeenareeen 18
2.6 Conceptual FrameWOrK ......ccccciiiiiiimuiiiiiiiiiimuniiiiiieimmmiiimesmmiiiieessssstimeessssssisssmsssssssses 19
2.6.1 The DUAI-PAth IMOTE ....oeiiiie ettt et st e st e e s be e e s be e ebteesbaaesbaeesataeensseenn 19
2.6.2 Visual Representation of the FrameWorK.. ... e e e e e e 20
2.6.3 Operationalization fOr RESEAICH .......iiiuiii ittt e e sba e e sbae e s beeenaree s 21
2.7 Chapter SUMMAIY ....ccciiiiiuuiiiiiiiiemmmmiiiiiimemmmmsiiisiisessmssissttmsesssssisssttsssssssssssssssssssssssssssssssssssss 21
(8 107 (=T g H 1Y L1 1 1o o [ Lo o | R 22
3.1 Introduction and Research PhiloSOPhY ......c.ccccciiiiiiiiiiiiniiiniiniiinnnncnnneessesnnnesssesne 22
3.1.1 Research Philosophy: PragmatiSm ......c.ccicieiiiiiiiiie et esies sttt e stee e s e et e e sate e ssaeesbaeesateaenareeen 22
3.2 RESEAICH DESIZN uuuvuiiiiiiiirunniiiiiiiiiiuusiiieniiieessnssiieetisessmsssiisstmeesssssssssstsssssssssssssssssssssssssssssssssssses 23
3.2.1 Methodological Choice: Quantitative Mono-Method.........cccccuiiiiiiiiiiieciiiccee e 24
3.2.2 RESEAICH StratEY: SUMVEY ..eiiiieiiiii ettt et e ettt e et e e e e st e e e e st e e e s eateeeeesstaeeeeeanstaeesennsaeeeeessseeaeans 24
B.2.3 THME HOFIZON ..ttt ettt e e ettt e e sttt e e e s a bt e e e e e asbee e e saanseeeessasbeeeeseansbeeessansneeessansbeaaennn 25
3.2.4 The Role of Scenarios in SYStemMS ANAIYSIS ....cccuiiiiiiiiiiieiiieecier sttt e e sbae e sbeeesareeen 25
3.3 Data Collection and InStrumentation .........cccccveeiiiiiiiiiiiniiiniiieneessessissssesssssses 25
3.3.1 Instrument DESIZN @Nd STIUCTUIE .....vieiiiii ittt ettt ettt e st e st e e s be e e s be e e sabeeessbeeesaeesabaeesateeensseeen 26
3.3.2 Operationalization Of Variables..........cuiiiiiiiiiei et s ba e e naree s 27
TR e B 1o A =T a g V- U 27
3.4 SaMPIING STrateY ....cciiiiiiuuiiiiiiiiiiiiiiieiiieriiieetitessnssiisstieesssssssssstteessssssssssssesssssssssssssssnsnssss 27
I Y=Yl e o T =1 a o o USSR 27
3.4.2 Sampling Technique: PUrposive SamPliNG......ccoiciiiiiiciiieee et e e st e e e e e e e e saaee e e s snraeeeens 28
3.4.3 Inclusion and EXCIUSION CriteIIA....iuiuiiriieeiitieiiiiteriee st e st e st e st e srbbe e s e e ste e e sabeessbteessaeesbeeesabaeensseen 28
R YT 4 g o] [T S UPUR 29
3.5 Data Analysis Methods ......ccccceiiiiiiiiuiiiiiniiiiiiiiiniiieeiiesisssiieesssssiiseessssssssssesssssses 29
3.5.1 Phase 1: Reliability and Validity ChecK .......cuoiiiiiiiiiiie ettt n 30

VI



3.5.2 Phase 2: Descriptive Statistics (The "State of the INdUSEIY")......covveeiiiieiciicce e 30

3.5.3 Phase 3: Inferential Statistics (Testing the Relationship) ......ccveeieeiieiiicieccee et 31
3.5.4 Summary of Analytical FrameEWOIK .....c..oiiiiiiiiiiiciec ettt e et e s sbee e sbae e sabaeesaree s 31
3.6 Ethical ConSiderations .......cccccieeiiiiimuuiiiiiiiiinmuiiieiiieemiiiieesmmstiieesmsstimessmsssisesssssssns 32
3.6.1 Informed Consent and Voluntary PartiCipation .........ceecueeciiiieniieiieesie et sre et saeesaee e 32
3.6.2 Anonymity and Confidentiality (GDPR COMPIIANCE) ...eccveeieiiiieeieciie et sveete et ste e sre e sreesaeesaneens 32
3.6.3 Prevention Of Harm ... . ettt st ettt e sre e st re e nneesneeea 33
3.6.4 Summary of Ethical SAfegUArdS ........eiociii ittt e e s bae s e e naree s 33
20 0o T4 Lol 1171 T o T 34
Chapter 4: Data Presentation and ANQIYSIS ..........ccceuuveeeciiirievvensiiisiinennnsisssnnnssenssssssssssnsssnnns 35
4.1 Introduction and ReSPONSE RAte ........cciiiieeeeeiiiiiiiiienmniiiiiiiiiesmiiiiiesiessiessssss 35
4.1.1 Survey Distribution and RESPONSE RATE ...cccveiiiiiiiiiiieiiiee st esiee et sre e sre st e s ae e sstre e s sbae e s beeesabeeennnes 35
4.1.2 Data Validity CRECK .....ooii ettt ettt e e e e ettt e e e e e ata e e e e e taaeeaeesatbeeaeeansraeeeeennsneas 36
4.2 Demographic Profile of ReSpondents ........cccccviiiiiiiiiiiiiiiiiiiiiinicinceeeecieeneeessessesssssssssssssssssssssssses 36
4.2.1 Industry SUb-Sector DiStribULION ......cuviiiiiiiciee e e e e s be e e s be e e sabeeeeaes 37
4.2.2 Job Role and Decision-Making AUTNOIITY ....ccioiiieiiiiiciee ettt e s e e e e e 37
4.2.3 EXPEIIENCE ANG TENUI......ueiiiieeeiiiiee e ettt e e e ettt e e e eeeteeeeeeetateeaesetsseeaeeasbasaeeaasssssesaasssesaeeastbesaeaasraseesassenas 37
4.3 Descriptive Analysis: The Prevalence of Linear Thinking .......ccccceeiiiiiiiieenniiiiiniinennnnniinninneeseenn. 38
4.3.1 The "Linear Gap": Efficiency Over Adaptability .......cccceeviieiiieiiiie s 39
4.3.2 Strategic Rigidity in @ VUCA ENVIFONMENT ..cuveiiiiieiitiieciieesieeesieeestesssieeesteeesatesesseesssseesssesesssesssnsessnsees 39

Z e T I Y=Totu (o1 0 I U0 [ 4 - VS SPUPPPPPPPPNt 40
4.4 Inferential Analysis: Testing the Resilience Hypothesis .......ccccceeeiiiiiiiiinnniiiiiniineenciniinnieenen. 40
4.4.1 Statistical Assumptions and Normality CheCK .......cccuiiiiiiiiiieiiiie e 40
4.4.2 Correlation Analysis (The Resilience DIVIAENd) .....cccviieiiiiiiiieiiiie ettt 41
4.4.3 INterpretation OFf RESUILS ....ciciii ittt ste e et e et e e ste e e st e e e sabe e e sabeesabseesabeeesnseeesaseeensees 42
ChapPter 5: DiSCUSSION .......cccvvvveeueeiiriireeussiissiniesuniissssmssmssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 43
5.1 Interpreting the "Linear Gap": The Strategic Misalignment ..........ccccvveiuiiiiinininennniinninneene. 43
5.1.1 The Persistence of Reductionism in @ COMPIEX SYSTEM ....cc.eiiiiiiiiiiiieiieeiecsiee et sre et sreeseeeseaeens 43
5.1.2 The "Efficiency Trap" vs. Adaptive CAPaCity .....ceeeeceeiiieeiiiienieeesteeesiteesieeessiee e sreeeseteesssaeesraeesaraeessseees 44
5.1.3 Theoretical Confirmation: The "Limits to Growth" Archetype ......cccceviieviieiiiiiiciecc e 44
5.2 The Cost of Ignoring Complexity: Operationalising the Risks .........cccccccvviiiiiniiiiennniiiiininieennnnnna. 44

VI



5.2.1 The Regulatory Trap: From Compliance to Policy RESISTANCE .....c.cccveiviieiiiiiiiiiieeeeee e 45

5.2.2 The Social Feedback Loop: The High Cost of EfficienCy ......coccueieeiiiiiiee e 45
5.2.3 The Vicious CYCle Of LINEAIILY .....eeiiiiciiiee ettt e e e tae e e s aae e e e e atb e e e e e saeraeeeeennaaeeeesanraneaean 46
5.2.4 SUMMAry Of StrategiC FAilUrES.....cciiuiiiiiiie e ettt e e saae e sbaeesabeeenareeen 46
5.3 Barriers to Adoption: Why the Gap Persists ........cccuieuuuiiiiiiiinenniiiiiniiiees 47
5.3.1 The Cognitive Barrier: The "SKills Gap" ......cviiiiiiiiiee ittt et sare e e e e sbae e sabaeesareeen 47
5.3.2 The Structural Barrier: The "Tyranny of Short-Termism" .........cocciiiririiiieeee e 48
5.3.3 The External Barrier: Regulatory VoIatility .......cccccviie et e ere e e e e e 48
5.3.4 Synthesis: The Case for @ NEW FIamMEWOIK ......c.ecciiiieriieiieeiie e scree et e e sveesreeseteesseesbeesseenseesseesns 49
Chapter 6: Simulation Design and Operationalisation .................eeeeeueeeeeencereeeniereeencereeeneeennnns 50
6.1 Introduction and Framework OVEIVIEW ........ccceceeeiiiermnuiiiinniinennniiiniiieessssiniimeessssisiisesssssses 50
6.1.1 The LoGiC Of the FrameEWO K. ...c.uii ettt sttt s e et e e ate e e sbae e sbaeesabaeenasee s 50
6.1.2 Visualising the Systems Thinking-Oriented Business Model (SOBM) .......ccccccvevieeveeneescieeseeseeecreesveeseneens 50
6.1.3 Operationalising the FrameEWOIK...........eiii it e e e te e e e s tb e e e e e saera e e e eennaaeeeesanreeeaaan 51
Lo Yo=Y o Y g o WD LT = g IF: [ To Mo =4 ol U USUR 52
6.2 Phase 1: Sense-Making and Causal Mapping .......ccccccvviisiiiniinennuiiiinniieenminiiieesmssiesssses 53
6.2.1 From Static Lists t0 DYNAMIC IMAPS .ceiiiiiiiiieiiieet ettt ettt e e e e e e e e st e e e e e e e e e e s e snbenreeeeeeeens 53
6.2.2 The Tool in Practice: Mapping the "Grid Constraint™ LOOP .....cueecuerieeriesiieeneeiieesieesee e esreesree e esaeeseneens 53
LA B A - 1 =Y 4 ol [ 9 o [ Tor=1 a o o SRS 54
6.3 Simulation Design: Model Architecture and Initialisation .......ccccccccoeiiiiennniiiiniiieennniiiinnineeneen. 54
Lo T o TU L ol l 0] o} = {0 [ =Y o H U UUSUR 55
6.3.2 Target Node Initialisation (The Problem STate)......c.ccocueeiiiiiiiiei sttt sre e s e saree s 56
6.3.3 SIMUIATION INAICES (KPIS) .eeiiiieiiiie ettt ettt ettt e e ettt e e e e eata e e e e e tbaeeaeeeasbeeeesenssaeaeessreaaaann 59
6.4 Structural Dynamics: Network Causal LOZIC ......ccceeiiieimuuiiiiiiinennuniiinniieenniiniiieessssiisesssesses 60
6.4.1 Operational Definitions of IMPACt PArameEters .......cccvveieeciiiiieie ettt sre e e e sreesaeeens 60
6.5 Operational Dynamics: Events and ACIONS .......cccoiiieimuniiiiniinennuiiiiiiiiesmieesmsesssss 63
6.5.1 Simulation Events (EXTErNal SNOCKS) ......coiiuiiiiiieeie ettt e e ettt e e e aae e e e e s araeeaean 63
6.5.2 Managerial ACHONS (INTEIVENTIONS) .. ciiiiiiiiiiiiiee ettt e e st e e bbe e e bae e sbaeesabaeennreeen 64
6.6 Phase 3: Dynamic Adaptation (Scenario Evaluation) ........cccccciiiiiiiiiiiiiiiiinninnneeneennnenen 66
6.6.1 Scenario 1: The "Digital Silo" (TEChNOCIAtiC FOCUS) ....civuiiiiiiiieiiiesiee ettt eee st et sae e svae e sra e e saree s 66
6.6.2 Scenario 2: The "Reactive Firefighter" (CONtrol GroUP) .....cveiveecieiiee ettt re e 67
6.6.3 Scenario 3: The "Social License" (Stakeholder FOCUS) ........oiiuiiieiiiiciiee ettt ettt 67



6.6.4 Scenario 4: The "Holistic Systems Leader" (SOBM Implementation) .........cccceevvueeveeneescieeseenesssieenieesenenn 68

6.6.5 Comparative Target Analysis (STrUCTUral DIIVEIS) ....cc.vccvieecieeiieceeecteeste e etee s reesreesteesreeeraesaeesareenseenseean 68

6.6.6 Longitudinal Analysis of Strategic PerformanCe.......ccocuiiiiiiiciii ettt 70

6.7 Summary of Comparative RESUILS .........cciiiiiiuiiiiiiniiiiiiiiiiniiesnessssseessesssisssisesssssses 73
Chapter 7: Conclusion and Recommendations ................ceeerveeeenniiiininnnnnnisssnsnssessssssssssssssssnns 74
7.1 SUMMaAry Of FINAINGES ..cciiiiiuuiiiiiiiiiiiiiiiiiniiieiiiieeiiiessniiiseiisesmsssisssiisessssssissstsessssssssssssssssssssss 74
7.2 Managerial IMplicatioNns ........ccciiiiiiiiiiiiiiiiiniesssiieesseissttsessssssssssssssssssses 74
7.3 Policy RecOMMENdatioNns ......cccciiiiiuuiiiiniiniiiniiiiiiiiieimisiiimesmmsiiieesmmssstimessssssissisesssssses 75
7.4 Limitations and Critical Reflection .........cciicuuiiiiiiiiiiiniiiiiniiieeesesssss 76
7.4.1 Methodological Limitations: Cross-Sectional CoONSTraints .........ccceeveeiieeiieiiieiiecsieesee e esee e sre e e seae s 76

7.4.2 Cognitive Bias: The Social Desirability Gap......ccccccveiiiiiiiieeeeriiiee et e e e s e eaaee e e e snaaeeeeas 76

7.4.3 Simulation Boundaries and Parameter SENSITIVILY ......eoccvieiciieeiiee e e e ere e e e e 77

7.4.4 Generalizability and GEOZraphiC SCOPE....ciuiiiiiiiiciee ettt st e e srae e sbaeesabaeesareeen 77

=38 5 14T 1 00e T ol 17 ' o T 78
Chapter 8: REfErENCES .......ccccuuuueeiiriiveeuusiiininnenuuiissisimsmsssssissssssssssssssssssssssssssssssssssssssssssssssses 79
Chapter 9: APPENAICES ......ccceuuueeeiiriiveeuuiiiiriniennuisisiiissmssssssssssssssssssssssssssssssssssssssssssssssssssssses 84
Appendix C: Python Source Code and IMplementation .......c.ccceeiiiiieeieeiis e 96
Appendix D: Comparative Scenario Simulation OULPULS......ccceiiiiieiiieeciie e s ssee e sbee e e s saaee e 103



7.5 Final Conclusion

The German Energiewende has matured beyond a mere engineering challenge; it is now a
fundamental test of organisational cognition. This research has demonstrated that the "Linear
Gap"—the reliance on static, reductionist planning in a non-linear, volatile ecosystem—is the
primary driver of strategic vulnerability for renewable energy firms. While technical efficiency
was the cornerstone of the subsidy-driven era, it has become a source of fragility in the current
VUCA landscape.

The empirical evidence and simulation results presented in this thesis provide a clear
mandate for change: financial capital and technological superiority are no longer sufficient to
ensure survival. Resilience in the energy transition is a function of cognitive complexity. By
transitioning from a "mechanistic" worldview to the Systems Thinking-Oriented Business
Model (SOBM), firms can finally move from reactive firefighting to proactive adaptation.
Ultimately, for Germany to meet its 2045 climate-neutrality goals, industry must evolve its
mindsets as rapidly as its hardware. Embracing systems thinking is not merely a theoretical
enhancement; it is the strategic unlock required to transform systemic risk into organisational

resilience, ensuring that the architects of the green transition are robust enough to lead it.
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Appendix D: Comparative Scenario Simulation Outputs

This section presents the final performance trajectories and outcomes for the four strategic
scenarios tested within the Simcision dynamic network impact model. Each screenshot
(Example 1,2,3 & 4) captures the organizational state at the conclusion of a 20-quarter (5-
year) strategic horizon, illustrating how different management philosophies—ranging from
linear-reactive to holistic-systemic—impact long-term resilience and sustainability in the

German renewable energy sector.

......

.....
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This screenshot (below) demonstrates the robustness of the system thinking model over an
extended 48-month period. While the primary analysis focuses on 20 quarters, this
simulation confirms that the model remains valid and stable for longer durations. The high
"Total System Performance' of 96.38% achieved at the end of the run proves that the
simulation logic is fully workable for long-term strategic scenarios.
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