
 
 

 

Pontificia Universidad Católica de Chile 
School of Engineering 

 

Universitat Politècnica de València 
Doctoral School 

   
   

   

   

   

 Industrialized Construction in Conventional Firms: Technical 
and Organizational Reconfigurations in Decentralized Networks 

   

   

   

   

   

 Alejandro Vásquez-Hernández 

   

   

   

   

   

 Thesis submitted to the Office of Graduate Studies in partial fulfillment of 
the requirements for the degree of Doctor in Engineering Sciences and 
Doctor in Transportation Infrastructures and Territory. 

   

   

   

   

 Advisors: 
 

Professor Luis Fernando Alarcón, PhD. 
Professor Eugenio Pellicer, PhD. 

 

   

   

   

   

 Santiago, Chile. September, 2025  

 @2025, Alejandro Vásquez-Hernández  

  
 

 

 



V 
 

Contents 

 

Abstract .............................................................................................................................................. 9 

Resumen ........................................................................................................................................... 10 

Resum ................................................................................................................................................ 11 

 

Introduction ...................................................................................................................................... 12 

1.1 Background ................................................................................................................ 15 

1.2 Research context ......................................................................................................... 20 

1.3 Thesis Contributions ................................................................................................... 25 

1.4 Dissertation outline ..................................................................................................... 26 

1.5 List of Papers .............................................................................................................. 27 

1.6 Other Publications ...................................................................................................... 27 

 

Chapter 2. Construction Industrialization: A Mosaic of Definitions ................................................ 29 

2.1 Introduction ................................................................................................................ 29 

2.2 Construction industrialization background ................................................................. 32 

2.3 Research method ........................................................................................................ 34 

2.4 Findings and analysis ................................................................................................. 39 

2.5 Discussion .................................................................................................................. 53 

2.6 Conclusions ................................................................................................................ 58 

 

Chapter 3. Typologies of Industrialized Construction Adoption ...................................................... 61 

3.1 Introduction ................................................................................................................ 61 

3.2 Theoretical framework ............................................................................................... 62 

3.3 Research method ........................................................................................................ 65 

3.4 Findings ...................................................................................................................... 68 

3.5 Conclusions ................................................................................................................ 80 

 

Chapter 4. Breaking the Mirror: How Conventional Construction Companies Embrace IC ........... 82 

4.1 Introduction ................................................................................................................ 82 

4.2 Theoretical framework ............................................................................................... 83 

4.3 Research method ........................................................................................................ 85 

4.4 Findings ...................................................................................................................... 88 

4.5 Conclusions .............................................................................................................. 104 

 

 



VI 
 

Chapter 5. Overall discussion of results ......................................................................................... 105 

5.1 Conceptual domain: clarification and structuring of the IC field ............................. 105 

5.2 Technical domain: typologies of IC adoption in CCFs ............................................ 107 

5.3 Organizational domain: emerging configurations .................................................... 108 

5.4 Technical–Organizational correspondence domain ................................................... 110 

 

Chapter 6. Conclusions ................................................................................................................... 112 

6.1 Overall conclusion ..................................................................................................... 112 

6.2 Answers to the research questions ............................................................................. 113 

6.3 Contributions of the dissertation ............................................................................... 114 

6.4 Study limitations ........................................................................................................ 116 

6.5 Future research .......................................................................................................... 117 

 

Chapter 7. Conclusiones .................................................................................................................. 119 

7.1 Conclusión general .................................................................................................... 119 

7.2 Respuestas a las preguntas de investigación (PI) ..................................................... 120 

7.3 Contribuciones de la tesis ......................................................................................... 121 

7.4 Limitaciones del estudio ........................................................................................... 123 

7.5 Líneas futuras de investigación ................................................................................ 125 

 

References ...................................................................................................................................... 127 

 

Appendices ..................................................................................................................................... 149 

Appendix A. Supplementary Material for Chapter 3 ..................................................................... 149 

A.1 Variable scaling and empirical firm characterization...................................................... 149 

A.2. R-Studio analytical procedures ...................................................................................... 150 

Appendix B. Supplementary Material for Chapter 4 ..................................................................... 165 

B.1 Variable scaling and empirical firm characterization ...................................................... 165 

Appendix C. Semi-Structured Interview Protocol ......................................................................... 167 

Semi-Structured Interview Guide .......................................................................................... 167 

Appendix D. Ethical Approval Letters ........................................................................................... 170 

 

 

 

 

 



VII 
 

 

List of tables 

 

Table 1. Research gaps, questions, objectives, and analytical domains ........................................... 22 

Table 2. CI terms and their definitions. ............................................................................................ 42 

Table 3. CI categories ....................................................................................................................... 43 

Table 4. Prefabrication ..................................................................................................................... 44 

Table 5. Techniques and technologies .............................................................................................. 45 

Table 6. Product characteristics ........................................................................................................ 46 

Table 7. Process characteristics. ....................................................................................................... 47 

Table 8. CI management ................................................................................................................... 48 

Table 9. Prevalence of CI conceptual approaches between 2017 and 2023 ..................................... 58 

Table 10. Selected cases and data collection activities – Phase 1 .................................................... 66 

Table 11. Selected cases and data collection activities – Phase 2 .................................................... 67 

Table 12. System/Component perspective categories ...................................................................... 69 

Table 13. Categories of impact on the main production line ............................................................ 70 

Table 14. Design coordination categories ........................................................................................ 71 

Table 15. Empirical firm characterization ........................................................................................ 75 

Table 16. Selected cases and data collection activities – Phase 1 .................................................... 86 

Table 17. Selected cases and data collection activities – Phase 2 .................................................... 87 

Table 18. Observed configurations ................................................................................................... 90 

Table 19. Observed configurations ................................................................................................... 93 

Table 20. List of the empirical CCF characterization....................................................................... 95 

Table A-1. Original variables scaling ............................................................................................. 149 

Table A-2. Empirical firm characterization .................................................................................... 149 

Table B-1. Original variables scaling ............................................................................................. 165 

Table B-2. Empirical firm characterization .................................................................................... 165 

 

 

 

 

 



VIII 
 

List of figures  

 

Figure 1. Schematic illustration of the research design. ................................................................... 24 

Figure 2. Research approach and structure of the paper. .................................................................. 35 

Figure 3. Information collection record. PRISMA flowchart........................................................... 37 

Figure 4. CI terms and their use over time. ...................................................................................... 40 

Figure 5. Geographical context of the CI terms. .............................................................................. 41 

Figure 6. Dendrogram ...................................................................................................................... 49 

Figure 7. Terms distribution by cluster. ............................................................................................ 53 

Figure 8. Distribution of terms by cluster ........................................................................................ 57 

Figure 9. Theoretical frame of reference. ......................................................................................... 63 

Figure 10. Research design .............................................................................................................. 65 

Figure 11. Analytical framework for characterizing the construction production system................ 68 

Figure 12. Production process characterization ............................................................................... 69 

Figure 13. Engineering dimension of CODP. ................................................................................... 73 

Figure 14. Loadings of the most significant PCs. ............................................................................ 76 

Figure 15. Biplot of the first two principal components (PC1 and PC2). ........................................ 77 

Figure 16. Theoretical frame of reference ........................................................................................ 83 

Figure 17. Illustration of the research design workflow. .................................................................. 85 

Figure 18. Analytical framework used in this study. ........................................................................ 89 

Figure 19. Integration dimension. .................................................................................................... 91 

Figure 20. Analytical attributes of the integration dimensions......................................................... 91 

Figure 21. Resulting technical typology of IC adoption for the CCFs. ............................................ 96 

Figure 22. Radar chart of the organizational dimensions (Os1–Os8) by technical type. ................. 97 

Figure 23. Technical-organizational correspondence in CCFs. ...................................................... 102 


