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Digital Transformation (DT) 

“a process that aims to improve an entity by 
triggering significant changes to its properties through 
combinations of information, computing, 
communication and connectivity technologies”   

Vial, 2019 



Vial, 2019 

Use of digital 
technologies 
• Social 
• Mobile 
• Analytics 
• Internet Things 
• Platforms& Ecosystems 

Disruptions 
• Consumer behaviour & expectations 
• Competitive landscape 
• Availability of data 

Strategic responses 
• Digital business strategy 
• Digital transformation strategy 

Structural changes 
• Organizational structure 
• Organizational culture 
• Leadership 
• Employee roles and skills 

Changes in value creation 
paths 
• Value propositions 
• Value networks 
• Digital channels 
• Agility and ambidexterity 

Organizational barriers 
• Inertia 
• Resistance 

Negative impacts 
• Security & Privacy 

Positive impacts 
• Operational efficiency 
• Organizational 

performance 
• Industry & Society 

improvements 
 

Building Blocks of the DT Process 

1 - fuel 

2 - trigger 

3 - rely on 

4 - enable 

5 - effect 

7 - generate 

6 - effect 

Global trends (industry, society levels) 

Global trends (Phases of the DT process at the organizational level) 
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By far the most frequently considered technology in the articles 
is BIM, which is addressed in 14 of the articles. 

However, BIM is not only a technology but also described in the 
literature as a method and way of working (Shadram et al., 
2016). It provides a way for many actors of diverse professions 
and functions to store and transmit information throughout the 
whole construction process 

 

 

 

 
ITcon Vol. 28 (2023), Samuelson & Stehn, pg. 391 

3.2 Data analysis  

The collected data were analysed using the procedures proposed by Vial (2019). Henceforth, we use the term 

"building blocks" from Vial (ibid) to refer to the eight main parts of the model (Fig. 1). The data analysis involved 

five main steps with an iterative repetition (step 3) of steps 1 and 2. 

Step 1 consisted of defining the headers for each building block (A – I) in a general description and some typical 

concepts (Table 1) related to each general description. The general descriptions and typical concepts were initially 

based on the building blocks presented by Vial (2019). 

TABLE 1. Description of building blocks in the analytical model (result of last iteration) 
Building blocks General description Typical concepts 

A. Use of digital 

technologies 

 

Use of different digital technologies at individual or 

organizational level. May include focus on one or more 

designated technologies in the industry. Does not include 

processes involved in achieving use, such as implementation or 

adoption. 

• Use, Use cases. 

• Different technologies (e.g., BIM, IoT, digital 

twins, visualisation, AI, automation, 

platforms). 

B. Disruptions 

 

External pressures or drivers of change, created (for instance) 

by clients, end users, regulations, cooperating organizations 

(other stakeholders in the industry), competitive landscapes 

(existing competitors or new actors), and technological 

opportunities (e.g., availability of data, AI, IoT). 

• Customer/client demands/expectations,  

• Competitiveness, 

• Uncertainties,  

• External motivation/push/pressure. 

C. Strategic response Strategies or strategic decisions at any level (company, project, 

industry) influencing or driving changes regarding digitalization 

in a certain direction with the aim of achieving an 

organizational-level goal. 

• Strategy/Strategic 

Managers/Managerial/Management, 

• Foresight,  

• Significant/long-term changes,  

• Policy,  

• National/company 

guidelines/agreements/platforms. 

D. Changes in value 

creation paths 

 

Changes in ways value is created in an ecosystem, and/or 

changes in charges for created value, caused, or driven by 

digitalization. 

• Value proposition/network/chain, 

• Business models/value/process,  

• Supply/value chain, 

• Change/transformation in benefit,  

• Fragmented industry/ecosystem value. 

E. Structural 

changes 

Changes in organizational structures at any level (company, 

project, industry) caused or driven by digitalization. Includes 

leadership issues and roles of individuals in organizations and 

their knowledge and skills enabling exploitation of 

digitalization. 

• Organizational change/structure/ 

frame/culture,  

• Process/workflow change,  

• Leadership/Managerial/Management change, 

• Employee/individual/professionals/users 

roles/skills/experience/competencies, 

• Coordination/collaboration/partnering,  

• Fragmented industry structure. 

F. Organizational 

barriers 

Organizational barriers, such as individual or organizational 

inertia or resistance, hindering DT. 

• Reluctance/readiness/barriers to adopt, 

• Conflict/differences in maturity,  

• Risk of no positive impacts,  

• Lack of incentives,  

• Protective behaviour, 

• Return to old work methods/processes, 

• Motivation. 

G. Negative impacts Possible results and effects of digitalization with undesired 

outcomes. 

• Negative outcomes/results/changes,  

• Overestimation of digitalization, 

• Worries of digitalization, 

• Lack of security/privacy. 

H. Positive impacts Possible results and effects of digitalization with desired 

outcomes. 

• Actors’ expectations,  

• Potential, Opportunities, Benefits,  

• Optimizing, Advantage,  

• Enhancements (e.g., in terms of quality, 

sustainability, efficiency, productivity, RoI, 

safety, security, usability, energy efficiency, 

costs, times, risks, use of resources, waste, and 

emissions), 

• Automation, Communication. 

I. Others Possibly DT-related areas in the articles that could not clearly 

be linked to any of the eight building blocks of the DT process  

 

Samuelson, O., & Stehn, L. (2023). Digital transformation in construction–a 

review. Journal of Information Technology in Construction (ITcon), 28, 385-404. 



Use of Digital technologies in construction 

VDC – Virtual Design and Construction 

 

BIM – Building Information Modelling 



BIM – Building Information Model/Modelling/Management 

• Building – Building as a process 

 

• Information – Very crucial for construction life cycle 

 

• Model – Collection of three-dimensional information rich 
intelligent object(s) 

• Modelling – Model creation process  

• Management – Management of object and processes 

BIM 



BIM – Building Information Model/Modelling/Management 

• Building – Building as a process 

 

• Information – Very crucial for construction life cycle 

 

• Model – Collection of three-dimensional information rich intelligent object(s) 

• Modelling – Model creation process  

• Management – Management of object and processes 

BIM 

norconsult 











The BIM Concept 

Graphisoft BIM Curriculum 



BIM benefits –combination model 



BIM Dimensions 

Image Source: www.bimexeng.com/blog/bim/dimensions-of-bim 



Construction industry is moving towards automated solutions. Adding 
time and cost information to the 3D model results the virtual 
construction model. 

 

Virtual Construction 

Linked Schedules 
Linked Estimating 

Recipes 
BIM  Model  (3D) Cost (5D) Time (4D) 

http://www.worth1000.com/register.asp


Common Denominator for a BIM-Model (Succar) 

Non-BIM Modellers (Succar) https://www.bimthinkspace.com/2005/12/the_bim_episode.html 

BASIC OBJECTS AND BIM 

https://www.bimthinkspace.com/2005/12/the_bim_episode.html




Purpose of the Model 

Graphisoft BIM curriculum 



Source: Graphisoft Asia 



Image Source: www.autodesk.com/autodesk-university/fr/node/660 

Sllide from, Manika Bajracharya (Conrem,23) 

BIM VS traditional workflow 
 



Image Source: www.linkedin.com/pulse/field-vs-design-issues-bob-mccarter 

Sllide from, Manika Bajracharya (Conrem,23) 

Lack of coordination – issues - risk 
 



Design – Construct – Operate  

Construction project lifecycle 

Rumpf-Monadizadeh, Shabnam & Razkenari, Mohamad & Fenner, Andriel Evandro & Kibert, Charles & Chini, Abdol. (2018). Future Topics in 
Manufactured Construction.  

Conceptual Planning  
and Feasibility Study 

Desing and Engineering 
Procurement and Construction 

Handover 

Operation 
Maintenance 



BIM VDC - CDE 

• Feeding project data from multiple stakeholders into a common data stream (Sankey 

diagram) allows any stakeholders to gather insights at any time. 

Image Source: www.avvir.io/blog-posts/the-business-value-of-bim-for-building-owners Sllide from, Manika Bajracharya (Conrem,23) 



Communication, Coordination, and Collaboration 



The Industry Foundation Classes IFC represent an open specification for Building 
Information Modeling BIM data that is exchanged and shared among the various 
participants. IFC's are the international openBIM standard 

IFC Data schema composition 

https://biblus.accasoftware.com/ 

There are 3 fundamental concepts on which the IFC logic is based and that 
represent its structure: 
•IfcObjectDefinition: stands for all entities (objects) 
•IfcRelationship: summarizes relationships between entities 
•IfcPropertyDefinition: describes properties associated with the entities. 

https://biblus.accasoftware.com/


Defining Metrics for Successful BIM Implementation 



Defining Metrics for Successful BIM Implementation 



BIM added value 





BIM tools in design/collaboration 
 

Roles Applciations BIM combination model 
application/CDE 

Communication and 
collaboration 
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Visualizaiton 
applications 

BIMx 
Tridify 
Enscape 
Lumion 
Twinmotion 
Unreal 
Artlantis 
… 

Archiad - Lumion (Ylös) 

Revit  Lumion (Alas) 

BIMx – 2D + 3D integrointi   

Graphisoft 

BIM tools -Visualization 



https://aec.institute/ 

Model driven desing and documentation 



Algorithmic desing ad simulation 

https://www.tekla.com/ 

https://www.sigma-aec.com/ 



Algorthimic design tools 

Algoritmisen 
suunnittelun 
työkalut 

Rhino – 
Grassphopper 
Dynamo 
 



4d Scheduling 



Global forecast for BIM market 

Image Source: www.marketsandmarkets.com/Market-Reports/building-information-modeling-market. 



Future of BIM Trends in AEC industry 

Image Source: www.united-bim.com/5-innovative-trends-shaping-the-future-of-bim-technology 
 



Courtesy Kimon Onuma/Onuma Inc. Kiviniemi, Arto, as seen in 
https://www.forum-holzbau.com/pdf/wbn19_Kiviniemi.pdf 



CASE – Vamma 12 – paperless project and use of BIM 

Fully digital engineering design of Norway’s largest run-of-river 

hydropower station. Vamma 12 Power Plant was officially 

opened in September 2019. Norconsult’s team has provided the 

engineering design for the power station. The power plant has 

a total throughput of 500 cubic metres per second.

Assignment
Vamma is located on the Glomma river, 18 km below Lake Øyeren. 

Before the development, lots of water was lost through the 

highwater overflow. With the new power station, which is 

coordinated with the old units, the water is utilised more efficiently 

and much less water is lost. Vamma 12 is the twelfth unit in Vamma 

Power Plant, built as standalone power station with intakes in the 

same reservoir. The power plant has a total throughput of 500 cubic 

metres per second and an installed capacity of 127 MW.

Solution
Norconsult was responsible for the BIM model and the construction 

work was solely based on the digital model. Vamma 12 is a ground-

breaking BIM project. Already in 2015, the contractor established 

that no detailed drawings would be prepared, only digital models. 

Norconsult played a leading role in the BIM, and established a good 

collaboration with the contractor, construction management and 

even major software suppliers who adapted their products in order 

for the project to use BIM successfully.

Project name:

Vamma 12 power-plant

Client:

Hafslund Productio / E-CO

Location: Norway

Time span: 2011 to 2020

Relevant services: Hydropower

Kunde: Hafslund Productio / E-CO

Vamma 12 power-plant





BIM In Nepal, Current 
Status and Future 
Prospects​ 

Mahesh Karki 

2024.1.26 

Nepal Engineering Association 

    
Learning from Case Studies and BIM-
Implemented Projects​ 



About Me Education 
 
• Bachelor’s degree in Civil Engineering 
      Metropolia University of Applied Sciences,     Finland 
 
• Master’s Degree, Civil Engineering 
     Aalto University, Finland 

Experience 
 
• Co-Founder 
      Nepal BIM Forum International and Nepal 
 
• Managing Director 
      Forefront Engineering Pvt Ltd - Present 
 
• Vice Chairman of the board  
      Engineers Without Borders Finland - Present 
 
• Structural Design Engineer 
      Ramboll Finland 
 
• Design Engineer 
      Sweco Finland 
 
• Lecturer 
      Metropolia University of Applied Sciences 
 



About Nepal BIM Forum (NBIMF) - Nepal 

www.nbimf.com 
Nepal BIM Forum 
https://www.youtube.com/@ne
palbimforum/ 
 

1st Committee 2nd  Committee 3rd Committee – Current  

Ram Prasad Suwal – Chairperson Mahesh Karki - Chairperson Sankalp Pokhrel - Chairperson 

Baburam Bhattarai – Vice Chairperson Baburam Bhattarai – Vice Chairperson Nabin Ghising – Vice Chairperson 

Moti Shrestha – Secretary Moti Shrestha – Secretary Sudhir Thapa – Secretary 

Nirmal Koirala – Treasurer Nirmal Koirala – Treasurer Moti Shrestha – Treasurer 

Mahesh Yakami - Executive Board Member Mahesh Yakami - Executive Board Member Ashit Adhikari - Executive Board Member 

Sankalp Pokhrel - Executive Board Member Sankalp Pokhrel - Executive Board Member Kamal Karki - Executive Board Member 

Mahesh Karki - Executive Board Member Ram Prasad Suwal – Immediate Past Chairperson Mahesh Karki – Immediate Past Chairperson 

Sunil Suwal - Executive Board Member Nabin Ghising - Executive Board Member Aarju Mali- Executive Board Member 

Nabin Ghising - Executive Board Member Sudhir Thapa - Executive Board Member 

http://www.nbimf.com/
http://www.nbimf.com/
https://www.youtube.com/@nepalbimforum/
https://www.youtube.com/@nepalbimforum/
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NBIMF BIM Activities 
• The first BIM Conference in Nepal was organized in 

2019. 
 

• MOU signed with Nepal Engineering College, Janakpur 
Engineering, National Innovation Centre, Indian BIM 
Association and integration of BIM in Education. 
 

•  Various training sessions for students and professionals 
in collaboration with SCAEF, FCAN, and CBDIC. 
 

• Published various research papers on the topic of BIM 
Implementation in Nepal. 
 

• Online webinar sessions at various times. 
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NBIMF Research Activities 



Review of BIM Concept 

Building 
Information 

Modelling (BIM)  

3D Geometry 

 = 

Attributes 

 + 

  Representation Geometry Attributes 

2D CAD  2 axial (X,Y) Yes No 

3D CAD 3 axial (X,Y,Z) Yes No 

BIM 3 axial (X,Y,Z) Yes Yes 

RC Column and Beam 

Size：14”*14” 

Volume, Area, ........ 
Strength： M25 (1:1:2) 
Rebar main [Material] : 4D25, Fc: 500N/mm2   
Rebar stirrups [Material] ：D12 c/c 150 mm Fc: 
500N/mm2  

Brick Wall 

Thickness of wall, no of bricks 

First Class Chimney brick 
1:4 Cement Sand Mortar ratio 

Door 

Material: Aluminum/Wood/UPVC 
Sliding door/Full Panel 

Frame Size: 60*60 mm 

Sash: 104*60 mm 

Color: White/Gray/Black 

Plaster 
12.5 mm plaster in 1:4 (Cement: Sand 
ratio) 

Other Attributes  
• Cost Information 
• Construction Information 
• Performance Information 
• Operation and Maintenance 

Information and many more 





Case Study: BIM Implementation in Nepalese 
Projects 

Lack of Structural Design and Site Coordination 



Case Study: BIM Implementation in Nepalese 
Projects 

Case 1 

The clash between the Structural 
Column plan and the Protection piles 
around the building.  

Lack of Structural Design and Site Coordination 



Case Study: BIM Implementation in Nepalese 
Projects 

Case 1 

The clash between the Structural 
Column plan and the Protection piles 
around the building.  

What might be 
the implications 
of these design 
issues on site? 

Lack of Structural Design and Site Coordination 



Case Study: BIM Implementation in Nepalese 
Projects 
Architectural and Structural  

Architectural Drawing Structural Drawing 
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Architectural Drawing Structural Drawing 



Problem On-Site 

BIM Implementation in Nepalese Projects  



Case Study: BIM Implementation in Nepalese 
Projects 
Architectural and Structural  

Architectural Drawing Structural Drawing 

Case 2 
•  Clash between 

the Architectural 
element and the 
structural 
element. 



Problem observed beforehand 
Coordinated Architectural and 
Structural Design Processes 

BIM Implementation in Nepalese Projects  



Case Study: BIM Implementation in Nepalese 
Projects 
Architectural and Structural  

Architectural Drawing Structural Drawing 

What might be 
the implications 
of these design 
issues on site? 



Case Study: BIM Implementation in Nepalese 
Projects 

Case 3: Uncoordinated  Structural Column Plan  

What might be 
the implications 
of these design 
issues on site? 



“It’s not Modelling, It’s a 
Building Process. Hence it is 
also called Virtual Design and 
Construction.” 



Case Study: BIM Implementation in Nepalese 
Projects 

BIM Services  
• All Project Disclipne BIM Modeling,  
• Clash detection 
• Quantity take off 

Found more than 1000 clashes in a project.  



Case Study: BIM Implementation in Nepalese 
Projects 
Structural Design and Water Supply Design 



Case Study: BIM Implementation in Nepalese 
Projects 
Structural Design and Plumbing Design 

 
• The clash between the 

Structural Shear Wall and the 
Water Supply Pipelines  

What might be 
the implications 
of these design 
issues on site? 



Case Study: BIM Implementation in Nepalese 
Projects 
Structural Design and Plumbing Design 



BIM Implementation in Nepalese Projects 

BIM for QA/AC 



BIM Implementation in Nepalese Projects 
Augmented Reality Uses at Nepalese Projects 









BIM aspects in Nepal that can benefit right 
away​ 

PROJECT VISUALIZATION 
AT ANY TIME AND POINT ​ 

BETTER 
COLLABORATION AND 

COMMUNICATION ​ 

MODEL BASED 
QUANTITY TAKEOFF ​ 

DESIGN MANAGEMENT ​ 

​ 

CONSTRUCTABILITY ANALYSIS ​ 

​ 



• BIM coordination/Design Review/Clash Detection of multidisciplinary 
structures  

• Validation and 3D model compliance, design review, and reporting (BIM 
on site) 

• Consulting and training of BIM implementation at both project and 
organizational levels 

• Model Authoring/ 3D modelling of hydropower schemes, powerhouses, 
appurtenant hydraulic structures, concrete and embankment dams, 
excavations, and tunnel systems 

• Production of general arrangement and construction drawings, material 
schedules 

• 3D visualisations 
• 4D (time/ schedule/construction simulations) 
• 5D (cost control) simulations 
• Data models for hydraulic and structural analysis 

Possible implementation in Nepal 



Thank You! 
Sunil Suwal 

 
MSc. Construction and Real Estate Management, HTW Berlin 
PhDc BIM Education, Aalto Doctoral Program in Engineering, Aalto 
University 
 
Senior BIM Lecturer, Metropolia University of Applied Sciences, 
Finland I www.metropolia.fi/en 
Head Architect, ForeFront Engineering, Nepal | www.forefronteng.com 
BIM Awards Jury Leader (2019-2023), buildingsmartInternational 
I https://www.buildingsmart.org/  
Committee member - National representative Finland for CEN 442/WG8 
, the European Committee for Standardization (CEN) 
Committee member - Education, EC3 - European Council on Computing 
in Construction 
Core member - buildingSMART Finland, Knowledge and Change 
Managment Group 
Chairperson, Nepal BIM Forum Ry, Helsinki 
 
WhatsApp: +3584003557900 
M: +977-974987481 
@:  sunil.suwal@metropolia.fi; sunil.suwal@aalto.fi; sunil.suwal@forefr
onteng.com; sunil.suwal@nbimf.com  
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