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Abstract 

Within the last decade BIM technology products have been providing the construction industry 

with various tools that can be used in all construction phases and aspects with a wide set of 

potentials that range from visualization to simulation, scheduling and cost estimation (Kam , et 

al., 2016). As a result, the term BIM started to have new interpretation from a process- oriented 

perspective beside the product-oriented interpretation. These different interpretations and 

definitions of BIM creates an ambiguity regarding BIM. The ambiguity about what is BIM takes 

another direction when the term “Virtual Design and Constructions” VDC is used as synonym of 

BIM as well in many situations. VDC is defined as the use of integrated multi-disciplinary 

performance models of design-construction projects to support explicit and public business 

objectives (Kunz & Fischer, 2012). 

This study is an attempt to answer the following questions: What are the differences between 

BIM and VDC and how BIM and VDC interact and affect each other. As a result, a timeline for 

both terms was created based on a historical analysis for the emergence of both terms. 

Furthermore, more differences between VDC and BIM were located through literature reviews 

and empirics and this mapping was used to find how each term affects the other.   

The study was conducted in Tyréns Swedish consultancy company and it covered two 

infrastructure projects where VDC is used.  
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1. Introduction 

1.1 Background 

BIM building information modeling and VDC virtual design and construction are two common 

concepts within the construction industry. The historical developments and the meaning of both 

of them is followed within this chapter. 

1.1.1 BIM Historically: 

There is no clear consensus regarding the origin of BIM concept. (Eastman , et al., 2008) 

mentioned that the notion of building modeling can be dated to 1975 in a paper tilted ´´ Building 

Description System´´ by Chuck Eastman and was published in AIA journal. Nevertheless (Quirk, 

2012) suggests that the referring to the concept of BIM begun even before this, with the earliest 

days of computing in 1962.  

Anyway both (Eastman , et al., 2008) and (Quirk, 2012) consider that the term building 

information modelling with a similar notion to BIM nowadays, was firstly introduced in 1986 in a 

paper of Robert Aish with a case study of Heathrow Airport’s Terminal three. (Aish, 1986, p. 68) 

describe of the first definition for building information modeling though the exact term ‘’Building 

Information Modelling’’ was not used ´´The system described here consists of three-dimensional 

modelling elements which the user physically assembles to form his design. Unlike conventional 

architectural models which are static (i.e. cannot be changed by the users) and passive (i.e. 

cannot be read by a CAD system), this model is both 'user generated' and 'machine readable'. The 

user can create, edit and view the model by simple, natural modelling activities and without the 

need to learn complex operating commands often associated with CAD systems.  

Six years later in 1992, the term “Building Information Model” was first presented in a paper by 

van Nederveen and Tolman (from TU Delft in the Netherlands (Eastman , et al., 2008))  

In 2002 Autodesk tried to define BIM concept as ´´Autodesk’s strategy for the application of 

information technology to the building industry. Building information modeling solutions have 

three characteristics: (1) They create and operate on digital databases for collaboration. (2) They 

manage change throughout those databases so that a change to any part of the database is 

coordinated in all other parts. (3) They capture and preserve information for reuse by additional 

industry-specific applications. (Autodesk, 2002). 

Later, BIM drew even more attention from IT developers, researchers and construction sectors 

and it evolved to be more than a tool for design and visualization and the use of BIM extended to 

be used beyond the design phase. Furthermore, this widespread addressed many problems such 

as interoperability and risk management (Eastman, et al., 2011). As a result, many governmental 
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initiatives were established globally to standardize BIM. One of the earliest initiative took place 

in 2006 in USA when General Services Administration GSA drafted national BIM standards in USA 

“NBIMS-US” (Eastman, et al., 2011). By that BIM became a set of tools attached to standards and 

regulations and 

1.1.2 BIM from Product to Process 

Within the last decade BIM technology products have been providing the construction industry 

with various tools that can be used in all construction phases and aspects with a wide set of 

potentials that range from visualization to simulation, scheduling and cost estimation (Kam , et 

al., 2016). Furthermore, BIM technology can facilitate information exchange between different 

stakeholders which can lead to reshaping and creating new relations within construction projects 

(He, et al., 2017). 

Hence, embracing BIM technology potentials required a broader understanding for the context 

where it was implemented and a suitable integration for BIM in the process of working.  

Previous realizations leaded to the appearance of new practices in the construction industry 

where BIM was a core factor in these practices, integrated project delivery IPD, virtual design 

and construction VDC and integrated concurrent engineering ICE are such examples (Eastman, et 

al., 2011). Consequently, the term BIM started to have new interpretation from a process- 

oriented perspective beside the product-oriented interpretation 

1.1.3 Different Interpretations or Ambiguous Definitions 

Different interpretations and definitions to BIM have been appearing as the implementation of it 

and the associated tools to its concept were more adopted in the construction industry. 

(Eastman, et al., 2011) defines BIM as “A modelling technology and associated set of processes to 

produce, communicate and analyze building models” while (Penttilä, 2006) suggests a different 

definition as “A methodology to manage the essential building design and project data in digital 

format throughout the building's life-cycle” 

The ambiguity about how BIM is understood takes another direction when the term “Virtual 

Design and Constructions” VDC is used as synonym of BIM as well in many situations. 

1.1.4 VDC  

The roots of VDC can be traced to product and process integration in manufacturing industry. In 

their report (Kunz, et al., 1991) in the Center of Integrated Facility Engineering (CIFE) at Stanford 

university, they compared the practices of integrated engineering within the manufacturing 

industry with similar but simpler practices in some construction projects. In this report 

concurrent engineering of product and process that was labeled as CE2 was introduced and 

developed to CE4 concurrent engineering of product, process, facility and organization CE4 (Kunz 

, 1995 ).  In 1999 CIFE started a project called the interactive workspace to examine the 
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interactions between humans in a visualized workspace that has large displays and three 

versions of the interactive workplace were created under the name I-Room. Furthermore, the 

project included developing a software infrastructure ‘’iROS’’ to connect different computers 

that projected by the displays so the screens in this project were not only used for visualization 

but there was also a form of collaboration and information integration too (Johanson , et al., 

2002).  

Then, VDC was introduced in 2001 as ‘’ the use of integrated multi-disciplinary performance 

models of design-construction projects to support explicit and public business objectives (Kunz & 

Fischer, 2012)  

VDC method takes in consideration three keys elements to accomplish the multi- disciplinary 

integration within a project. These three keys are product, organization and process or POP. 

While BIM lays the ground for capturing theses three components (Chua & Yeoh, 2015)  

With the emergence of BIM technology, VDC adapted the technology as a method to create the 

product model and it was widely used.  

1.2 VDC or BIM 

As mentioned earlier BIM and VDC represents ambiguous concepts. For example, BIM Alliance 

Sweden defines BIM as an equivalent for VDC. According to the organization, BIM includes the 

three aspects of VDC, product, organization and process (BIMAlliance, 2017). Furthermore, BIM 

and VDC are used as synonyms in many references such as (Sen, 2012), (Inguva, et al., 2014) and 

(Korman & Zulps, 2015) among others.  

On the other hand, other references define VDC as a different term than BIM. For (Kunz & 

Fischer, 2012) BIM represents the building elements in VDC as a part of holistic VDC model that 

include the three aspects of POP. Chua & Yeoh, (2015) consider BIM as a “design tool or at best a 

visualization tool in 3D or 4D” while VDC is a work approach that goes beyond BIM as a tool.  

Lastly but not least, a rough research in the websites of some larg companies in the construction 

industry shows the extent of the confusion. SKANSKA USA in their website uses the term 

(BIM/VDC) without providing a clear distinguish between the two terms ( (Skanska, 2018). While 

NCC defines VDC as a concept beyond BIM “VDC är mer an BIM”( (NCC, 2018). NCC’s defention 

of VDC is simillar to Veidekke’s defintion of VDC as a work method that are more than just BIM 

(Veidekke, 2018) 
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1.3 The Aim of The Study 

This study is built on the previous assumption that BIM and VDC are two conflicting terms and it 

aims to defining the differences between them and explore the relation between them based on 

literature review and case study for the implementation of VDC in a med-size consultancy.  

Concretely, the study will seek answering the following questions: 

- What are the differences between BIM and VDC? 

- How BIM and VDC interact and affect each other? 

As the study proceed and based on the finding, a third question was added about how to 

optimize BIM in VDC.  

The nature of the research questions requires a further literature review for BIM and VDC which 

will be presented within the next part. 

1.4 Literature review  

The emergence of BIM and VDC was discussed in the background. Hence, this part will proceed 

from there to describe in-depth the different definitions of BIM concept beside exploring VDC 

definition and its implementation based on literature review.  

1.4.1 BIM Definitions: 

Different definitions of BIM were mentioned earlier to illustrate the ambiguity of defining BIM. 

The ambiguity between (Eastman, et al., 2011) and (Penttilä, 2006) exists also within the efforts 

to standardize BIM for example. National Building Information Model Standard Project 

Committee in USA defines BIM as ‘’digital representation of physical and functional 

characteristics of a facility. A BIM is a shared knowledge resource for information about a facility 

forming a reliable basis for decisions during its life-cycle; defined as existing from earliest 

conception to demolition ‘’ (NIBS, 2018). Furthermore, NIBS, (2018) refers to the different 

perspectives of BIM when applied to a project or to project participants or the design team. 

Those perspectives go beyond their initial definition of BIM as a source of knowledge to include 

process aspects as well.   

While in United Kingdom, National Building Specifications, NBS defines BIM as a process of 

creating and managing information in construction projects through the projects’ lifecycle (NBS, 

2016). Separately, NBS, (2016) defines the building model as a main output of BIM process and a 

digital representative for the building.  

Moreover, (Matějka & Tomek, 2017) gathered more than 30 different definitions of BIM from 

different researches, standards and technical literature. The research suggests that there are 

three distinguished categories of BIM: BIM as product where BIM is the model. The second 
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category defines BIM as a method within the organization and include software, equipment, 

process and workflows while the third category take in consideration the effects of BIM in 

standards and procurement method within the projects and categorized BIM as a methodology. 

(Eastman, et al., 2011) address also the changes that BIM make in the organizations which 

require dealing with BIM from system architecture prospective as adapting BIM in organizations 

requires integrating a big number of applications beside changing in the infrastructure and roles.  

Thus, (Eastman, et al., 2011)distinguish between BIM tool which is a task-specific application, 

BIM as platform presents an application where multi- disciplinary model can be integrated and 

BIM as an environment where the information is managed and integrated within the 

organization through practices and standardization.  

Finally, (Lindgren, et al., 2017) define the term BIM as ‘’building information management’’ 

which is a systemic inter-organizational innovation that includes a combination of  technological 

tools, process, people who are working with them, through creating, enabling and managing 

building information.  

1.4.2 BIM Framework 

Taking in consideration the confusion surrounded BIM concept, (Succar, 2009) developed a 

framework as an effort to organize BIM domains knowledge. Within the framework three 

interlocking fields of BIM, three BIM stages and three BIM lenses were used as illustrated in 

Figure (1). 
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Figure (1) Knowledge view using Concept Maps and BIM Ontology (Succar, 2009) 

The three different fields present the different perspectives that are used to describe and define 

BIM where the technology fields are the provider of BIM software, hardware and network 

suppliers. The policy field cover the building standards, educational plans research projects and 

contractual agreements and finally the process fields that include various process within the 

construction industry with their relevant players such as design, estimation, construction and 

facility management. Figure (2) provides more details of BIM fields. 
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Figure(2) Three interlocking Fields of BIM activity — venn diagram (Succar, 2009) 

BIM stages are the second part of the proposed framework and they include the components of 

BIM fields. The three distinguish stages for implementing BIM are, first BIM stage 1 object-based 

modelling, BIM stage 2, model-based collaboration and BIM stage 3 network-based integration. 

IPD is the end of the list and it represent one of the most suitable method to optimize using BIM 

(Eastman , et al., 2008). Moreover, updating form one stage to the next affects project-life- cycle 

phases duration and the overlapping between them and new organizational practices can appear 

beside new contractual forms and changed in the risk allocation. These types of changes appear 

usually in BIM stage 2 and evolve more with BIM stage 3. While the first stage of BIM usually 

attached to the traditional practices (Succar, 2009). Figure (3) visualized BIM stages. 

 
Figure(3) BIM maturity is subdivided into three stages — linear view (Succar, 2009) 

The third aspect within (Succar, 2009) framework is BIM lenses which presents the knowledge 

views of BIM. Disciplinary lenses can produce different views of BIM depending on different 

applied knowledge fields. While the scope lens describes the boundary and details degree when 

applying any knowledge fields to BIM. The last lens conceptual lens which generate knowledge 

from perspective of four knowledge objects, concepts, attributes, relations and knowledge views 

which together represents a special BIM ontology developed by (Succar, 2009). 
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1.4.3 VDC Definition  

Unlike BIM which was developed and introduced by different players with different 

perspectives, VDC has more concrete history as a product of CIFE at Stanford university and it is 

the only provider for what is called VDC certificate (CIFE, 2018).  A solid definition for VDC is set 

by (Kunz & Fischer, 2012) as “the use of integrated multi-disciplinary performance models of 

design-construction projects to support explicit and public business objectives” For (Kam , et al., 

2016) BIM presents the technological tool as the digital representation, but the differences lie in 

VDC essential additions to the modeling scope, the modeling drivers, and the process for 

leveraging those models.  

The references in the following part depend mostly on (Kunz & Fischer, 2009) since as 

mentioned earlier VDC was created in CIFE and Kunz and Fischer are the most involve within the 

developing of VDC method.  

1.4.4 VDC Components 

VDC has four components, an engineering modeling method that presents the product, 

organization and process, model-based analysis for projects, visualization method, business 

metrics and finally an economic impact analysis (Kunz & Fischer, 2009). The first two 

components are explained below as they are the relevant to the study questions  

1.4.5 VDC and POP Model 

According to (Kunz & Fischer, 2009) VDC models represent a model for the product, organization 

and process where the product model defines different elements of the buildings, the 

organization model defines different groups within the organization and the process model 

represents the milestones and the activities. 

1.4.6 VDC maturity stages 

Moreover, (Kunz & Fischer, 2009) define three maturity stages of VDC. The first stage is 

visualization where the elements of the POP model are visualized to different stakeholders. The 

second stage is integration, in this stage the relationships between POP elements are defined in 

a way that enable the computer to perform an updating of dependent values in case of the 

changing of independent values in addition to performing parametric changes, cross referencing 

and pointing any related elements in various models. The last stage is automation which is 

described by (Kunz & Fischer, 2009) as a stage ‘’support by the computer for elaborating design 

details, checking consistency, doing analysis, moving and processing materials as part of 

prefabrication and assembly at the work face’’  

This three stages were developed later based on various BIM maturity models such as (Succar, 

2009) to include five levels from least mature level to the most mature level uses of BIM (1) 
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visualization, (2) documentation, (3) model-based analysis, (4) integrated analysis, and (5) 

automation and optimization (Kam , et al., 2016) 

1.4.7 VDC and Integrated Concurrent Engineering 

Integrated concurrent engineering ICE is a social method used in managing projects rabidly 

(Garcia , et al., 2004). It was started by NASA’s Jet Propulsion Laboratory (JPL) and was called 

Extreme Collaboration (XC). The method was used in project development with rabid design 

taking in consideration the complexity and the high level of reciprocal interdependency among 

tasks (Garcia , et al., 2004). Later, the method was imported to the construction industry by CIFE 

as an attempt to create a collaborative multi-discipline project models that allows to review the 

design and take decision among stakeholders in a fast and effective way (Kunz & Fischer, 2009). 

The actual practice of ICE within the interpretation of CIFE includes gathering different 

stakeholders within the project in an interactive room that contains multiple screens. All the 

members of the project team have excess to an integrated database and the screens visualize 

the product and the process (Kunz & Fischer, 2012).  

In the next part a review for a governmental guide will be perform as this report provide an 

insight into practical relations between BIM and VDC. 

1.4.8 Singapore VDC Guide 

The Singapore VDC Guide is guideline for the implementation of VDC in Singapore. The guide 

was established by Building and Construction Authority BCA. The reference document aims to 

“establish a common understanding of the definitions, components, and principles of Virtual 

Design and Construction, to provide a framework to guide VDC Implementation in building 

projects or for organizational improvement and to close some of the key gaps in our current 

project delivery practices to facilitate industry transformation” according to (BCA, 2017). Figure 

(4) illustrates the components of VDC in an integrated framework. The first element of the 

framework “BIM” will be explained further as it is the most relevant to the study questions. 
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 Figure (4) VDC Framework (BCA, 2017) 

The framework seems to be like POP model, where BIM compromise the product model, though 

in their interpretation for BIM (BCA, 2017) considers that the product components are the 

information models and the model uses which named [VDC services]. The models include two 

categories design models and construction models while the model uses refer to the dimensions 

of BIM model as shown in figure (5)  
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`  

Figure (5) BIM dimensions (BCA, 2017) 

The content aspect pertains the scope of BIM, the intended model requirements and the used 

technique in modeling. While the model quality includes checking the models for usability and 

conformance to standards among other.  

 

The ecosystem element covers the organization model within POP models. The framework 

distinguishes between two stakeholders team, the project team which the client, the members 

of the project who participate in VDC process while the other team is the organization team and 

it represents the management levels and included departments within VDC process. The 

environment aspect illustrates the change in the work space that is required to an efficient 

implementation for VDC such as visualization tools and special meeting room. The third aspect, 

platforms, cover another digitalized part of VDC, the used platform to communicate and share 

information among various stakeholders.  

The third element cover different process aspects, lean management applications, visual 

planning and what is named Intensive Collaboration Period(ICP)and Progressive Collaboration 

Period (PCP), both terms refer to the practice of ICE sessions. ICP presents the first period of the 

project when much changes are needed, and the meetings have more frequency. PCP is the next 

phase with lesser ICE sessions. Figure (6) explains the distribution of ICP and PCP during design 

period. 
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Figure (6) Proportion of time spent in ICP and PCP in design phase (BCA, 2017) 

In (BCA, 2017) VDC appears to be more of a holistic working method that embrace not only BIM 

but also other technological advancement such as communication and collaboration platforms. 
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2. Methodology 

This part addresses the chosen method for the research with the applicable tools to collect data.  

2.1 Qualitative Methodology 

According to (Jonker & Pennink, 2010) ‘’The essence of qualitative research is to identify the 

characteristics and structure of phenomena and events examined in their natural context. 

Subsequently, these characteristics are brought together to form a mini theory or a conceptual 

model.’’ This definition can be applied to this research which aims at examining the 

differentiation between BIM and VDC both in literature and natural context. Furthermore, the 

research questions have an explorative nature which is represented in question as how and 

analyze different interpretations for terms. Thus, qualitative methodology is a suitable choice for 

the research questions (Walker, 2006) and (Ograjensek, 2016).  

2.2 Case Study as Method   

2.2.1 The convenient method 

There are many definitions for case study method, most of them describe case study as 

investigate a phenomenon through one single case. Moreover, the method is suitable to study 

organizations, individuals and structure within their natural context (Tengnäs, 2016).  In addition 

to what mention earlier and as a result for the limitation of the research, case study appears to 

be a suitable research method.   

2.2.2 Tyréns as Case Study 

Tyréns is Swedish consultancy operating in Sweden, Denmark, the UK and Estonia. The company 

branch in Stockholm has have a dedicated BIM department for many years. In 2015 the company 

decided to integrate VDC as a new working method in some of their projects as an introduction 

to further integration to the method in other projects.  

Tyréns is involved only in the design phase in both projects which are infrastructure projects and 

have the same owners. These can be considered as delimitations for the research.  

Taking in consideration the limitations and delimitations, the company provide a suitable case 

study to define any practical differences between BIM and VDC and to explore the ambiguity and 

interaction between VDC and BIM 

2.3 Research methods 

Four main tools are used to create the empirics, the first tool is an intensive literature review 

which is ongoing process through the whole research to set the framework for the research. 

Semi-structure interviews are the main tool to gather primary data, while documents reviewing 

is a helpful way to understand the projects where VDC is implemented and finally observation is 
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used as a complementary but necessary tool to have a holistic overview about the whole process 

of implementing VDC and BIM within the studied company.  

2.3.1 Literature Overview  

It is essential to incorporate intensive literature review to the case study to provide a more 

comprehensive understanding for the studied subject (Tengnäs, 2016). The literature reviews are 

covering the two main subjects, VDC and BIM and where at least 10 relevant articles were 

reviewed.  

Peer-reviewed articles are the main used resources though the literatures related to VDC are 

mostly connected to CIFE’s publications.  

2.3.2 Semi-Structure Interview  

Interviews are the main tool to gather primary data for the research where semi-structure 

interview seemed as the most convenient type.  

The respondents were chosen to have different roles and job positions to gain a holistic 

understanding and various perspectives. Thus, the interviewees were three project managers, 

two of them are the managers of VDC projects to provide an overall perspective about BIM and 

VDC, two certified VDC process leaders, two process leaders and three BIM professionals to 

provide an in-depth insight for each term separately and finally a designer opinion was necessary 

to understand how BIM and VDC affect the design process as it is the focus of the research. 

Each interview is designed according to the interviewee’s job position with a few pre-prepared 

questions while the remain part of the interviews are built on the responds from the 

interviewees. The interviews were held in Swedish and recorded then transcript directly to 

English by the researcher. Appendix 1 provides examples of the interviews questions. 

The interviews analyzing are done through first understanding the context where VDC and BIM 

are used, allocating the similarities and differentiations among respondents’ answers within the 

theoretical framework. 

2.3.3 Documents Reviewing: 

Documents reviewing is necessary to earn more understanding to the context where BIM and 

VDC. Thus, document reviewing is performed. The need to a document reviewing is essential to 

earn further understanding for the projects where VDC is used, how the company defines both 

terms BIM and VDC. Hence the documents include: 

- Contracts of the two VDC projects and relevant documents to them from TRV website and the 

project platforms to provide an understanding for the company missions.  

- Documents of the R&D project as a source for the company definitions of BIM and VDC. 
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2.3.4 Observation  

In addition to literature reviews, interviews and documents gathering, observation is used to 

study the actual interaction among BIM and VDC professionals and to monitor how different 

members of the company interpret VDC and BIM on a practical level. Therefore, several 

meetings are attended, these meetings include the weekly meetings of VDC projects and the 

meetings of R&D projects. During these meetings, the involvement of the researcher is 

minimum. 
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3. Theoretical Framework 

The research questions are an attempt to understand the vague border area between two 

concepts BIM and VDC through studying a single case study. Thus, within this part, three 

theoretical aspects will be discussed. The first one is conceptual analysis which described the 

analyzing mechanism that will be followed in this research. The second and third parts are 

dedicated to the adapted definitions by the researcher for BIM and VDC. 

3.1 Conceptual Analysis  

‘’The mode of analysis by which we come to a sound of understanding of the ordinary meaning of 

a concept or set of related concepts’’ this is how Coomb & Daniels (1991, p. 29) define 

conceptual analysis. According to them, conceptual analysis is a technique to create an explicit 

meaning of a concept through examining its role in our social life and mapping its relations to 

other concepts.  

(Kahn & Zeidler, (2017), cited from (Soltis, 1978) and (Wilson, 1963)) describe conceptual 

analysis as a set of techniques used by philosophers to increase the understanding of a concept 

by clarifying its meaning and delimiting its boundaries. 

(Coomb & Daniels, 1991) set a guideline for performing a conceptual analysis for a concept or set 

of concepts. The guideline includes recommendations for performing conceptual analysis. Below 

is a discussion for a part of them which are applicable to the study questions.  

The first guideline state that an extensive and in-depth analysis is not a necessary in all the cases 

of concept interpretations. The intensive analysis is required when the concept is difficult to 

grasp or complex or when the concept interpretations have a high importance and accuracy is 

important such as establishing a policy. The second guideline stress the need to take in 

consideration the range and context where the concepts are used in the early stage of the 

analysis. While the third guideline illustrate the need to use a holistic overview for the concepts 

that take in consideration various use of the concepts. The fourth guideline is to analyze and 

compare different cases where the concept is used and where it is not used.  

According to the guidelines, in the first part literature review and empirics will be used to 

provide a sufficient depth for the analyzing of both terms BIM and VDC and how they are defined 

and used. Furthermore, the analyzing will follow the historical development of both terms and 

proceed to the current situation. The boundaries where the terms are examine are limited to the 

design phase within the case study boundaries, though the implementation of BIM and VDC 

include the whole life cycle of the project (Eastman, et al., 2011) and (Kunz & Fischer, 2009). And 

finally, within the Tyréns there is a chance to examine different projects which will provide a 

better understanding for BIM and VDC thus will be used within the theoretical framework to 
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allocate the contrast between BIM and VDC and then proceeding to a further analyzing to the 

intersection area based on the two frameworks in theoretical framework. 

Within the study two types of definitions will be used, the first one is ostensive definitions and 

the other one is performative one, therefore a further explanation for both is introduced next. 

3.2 Ostensive and Performative Definitions  

The terms ostensive and performative definitions were defined in social science by (Latour, 

1986) where an ostensive definition takes place when it is possible to define the properties of a 

phenomena and the social links though these properties might differ in practice. According to 

(John, 1992) “An ostensive definition is performed by indicating some visual stimulus such as an 

object, a photograph, or a diagram”.  

On the other hand, performative definition is based on the actual practice. According to (Latour, 

1986). In this study, ostensive definitions will be pursuit through first literature review and in 

empirics by discovering how different actors define the terms BIM and VDC beside exploration of 

performative aspects for both BIM and VDC. 

3.3 BIM Ostensive Definition and Framework  

Literature reviews show different definitions of BIM, within this study BIM stands for building 

information modeling with a similar definition to NBS’s as a process of creating and managing 

information in construction projects through the projects’ lifecycle where the building model is 

the main output of BIM process and a digital representative for the building. 

Furthermore, this study adopts (Succar, 2009) BIM framework as it provides a comprehensive 

understanding for various aspects of BIM. 

3.4 VDC Ostensive Definition and Framework 

The study adapts (Kunz & Fischer, 2012)  definition of VDC as “the use of integrated multi-

disciplinary performance models of design-construction projects to support explicit and public 

business objectives”. Moreover, a VDC framework is developed base on (BCA, 2017) framework 

as illustrated in figure (7) 
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Product  
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Figure (7) VDC framework, Based on (BCA, 2017) 
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4. Empirics  

4.1 Tyréns AB 

Tyréns AB is a Swedish consultancy company works to create sustainable solutions in the fields 

of urban development and infrastructure. The company was founded in 1942 by Sven Tyrén and 

nowadays it is owned by Sven Tyrén trust. Tyréns has more than 2, 200 employees across 

Sweden, Denmark, the UK and Estonia. (Tyréns, 2018) 

The company services include a wide set of design and management services for diverse types of 

projects such as buildings, infrastructure and urban and rural planning. Design services include 

areas like architectural, structural, MEP and VVS engineering beside urban development, bridges 

and rock and road designing among others. While management services include services such as 

design management and construction management. (Tyréns, 2018) 

Appendix 2 illustrate the organization structure in Stockholm region with various departments 

where the research takes place in project management department and the interviews included 

employees from BIM strategy and coordination, land and construction, and real estate and 

buildings, sub-departments (Tyréns, 2018) 

Eleven interviews were conducted with three project managers, two VDC process leaders, BIM 

coordinator, one BIM strategy managers, BIM strategy department manager, two VDC certified 

process leaders, one designer. The interviews were held in Swedish and transcript directly into 

English by the researcher.  Table (1) illustrates the interviewees’ job positions and how they will 

be referred to in the text. 

Job position Number of Interviewees Referred to as 

Project manager 3 R1, R2 and R11 

VDC Process leader 2 R3 and R4 

BIM coordinator 1 R5 

BIM department manager 1 R6  

BIM strategy manager  1 R7 

VDC Certified Process Leader 2 R8 and R9 

Designer 1 R10 

Table 1 Interviewees with their respective abbreviations 

4.2 BIM and Tyréns  

The working with BIM started in Tyréns since long time. The company has gone long way 

regarding BIM especially in building projects and there is a dedicated department to BIM 

coordination which is a part of project management department. BIM department work is 

connected to detailing and design management (R6) 
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The daily jobs in BIM department include, clash detection, model coordination, setting the 

requirements for cad manuals and creating BIM-pilot model according to BIM department 

manager (R6) who summarized the department mission as managing BIM (the model).  

BIM stages in Tyréns differ between various projects where there are two distinguish types of 

projects, building projects and infrastructure projects as BIM tools and advancement differ 

between those two types of projects according to R6 and R7. Regarding BIM stages in the 

company, the situation differs where there are projects that do not use BIM at all (R4) and when 

BIM is used it is either stage 1 (modelling) or stage 2 (collaboration) according to collected data 

from projects and observation.  

4.3 VDC and Tyréns 

In 2015 the company decided to integrate VDC as a new working method in some of their 

projects since that the method is still under development. The adoption of the method in the 

projects was not related to BIM department. The company adopted the concept of VDC from the 

prospective of project management where there is much ICE with focus on PPM and finding a 

more effective work method, and BIM comes as a result for subsequent reflection as stated by 

R9.   

The new practice is still in the development phase and it is used currently in two infrastructure 

projects while there are other projects that are not driven by VDC method. The two projects are 

owned by Swedish Transport Administration “Trafikverket” (R3).  

The first project is “Tvärförbindelse Södertörn” a road project in the southern part of Stockholm 

where Tyréns is carrying out the whole design process and producing construction documents 

for the project (R1). In this project, BIM collaboration model is used via Autodesk Vault a data 

management software (R10). Beside Vault, TRV’s project portal ‘’ Projektportal Investera’’ is used 

to share information among design process stakeholders.  

The second project is a railway project “Mälarbanan” in the north of Stockholm. The company 

assignment consists of planning and carrying out detailed design and producing construction 

documents for the railway beside a small part in the contractor side that include preparing the 

tendering documents. The project is a reconstruction of the Mälarbanan land and BEST 

(Ban/EL/Signal/Tele-Teknik) facility, from the nowadays system with two tracks to a multi-track 

system. The project is still in the initial phase where there is no BIM model yet (R3) and (R2). 

Instead of BIM model 2D plans is used for the current phase but BIM will be used in the next 

phase (design) while TRV’s project portal ‘’Projektportal Investera’’ is used too.  

Moreover, a research and development project that aim at setting the structure and creating the 

necessary tools and circumstances for VDC practices within the company have started in 2017. 

The R&D project includes VDC process leaders, BIM professionals and project manager (R11).  
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4.4 VDC and BIM Practices in Tyréns 

To earn better understanding of the differences and correlation between BIM and VDC, a 

comparison to design process in both VDC project and other projects where BIM is used in 

Tyréns was made.  

In project where BIM is used and not VDC, a design meeting is held every two weeks for 3-4 

hours. Sometimes in the beginning of the project the meetings are more intensified. The work 

process here is individual where every discipline work individually in the design, according R5, R2 

and R10 

In VDC project ICE day is used instead of the traditional design meetings. The whole members of 

the design team and the client’s representatives participate in average in a weekly session which 

last for the whole day and take place in a room that is design especially for this type of session 

with two screens and small sub-rooms. The meeting starts in the morning where an extensive 

discussion about the project process within the previous week is made and inquiries from the 

participants are made and directed to the concerned persons. All this is documented through 

using analog visual planning with board and sticky notes. After this collective meeting, some 

smaller meetings are held for participants who have unsolved problems and need more time. By 

the end of the day, another collective meeting is held where an update is made again to the 

progress with any solve or remain issues. BIM model is used through two screens where all the 

participants can see any change, and this provide an overview for the whole participants in the 

meeting. The changes and developments that take place within the week is added and the model 

is updated again before the next ICE session. (R8), (R3) and the researcher observation.  

Appendix 3 includes photos for VDC projects room.   

4.5 The Study Questions and Tyréns 

In this part we summarize the respondents’ answers to the study questions which aim at 

exploring the differences between BIM and VDC, and how to optimize BIM in VDC in the best 

way.  

4.5.1 VDC and BIM Definitions and Differences  

‘’ If you ask 15 people in Tyréns what their perceptions for BIM and VDC are, you will probably get 

more than 15 different answers” VDC process leader (R4). 

In the R&D project VDC is defined as ‘’a methodology for project management, which can easily 

be combined with process management, digitalization and BIM. The work method was 

introduced by NASA in the 1990s and the VDC methodology has been further developed in the 

civil engineering sector at Stanford University in USA since the 21st century. The driving force for 

development is the need to have a holistic and effective design process ‘’ Figure (8) illustrates the 

adopted definition translated to English, where BIM is considered as one main pillar and a 
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further explanation for BIM is introduced as building information models that are integrated in 

ICE days to give the entire team in the project the same vision of the final product and how the 

design progresses. Moreover, BIM also offers the opportunity to try different solutions virtually 

before making decisions and before production starts which contributes to quality assurance of 

the product.  

The current practice of VDC in Tyréns does not match their ostensive definition as BIM is not 

used in one of the projects where VDC practice is limited to the social part of VDC (ICE session). 

All the stakeholders participate in ICE day and visual planning is used (R3) and (R2) 

 

Figure (8) VDC Work frame (Tyréns, 2018) 

The differences between Tyréns’ ostensive definition of VDC and the performative definition is 

one reason for the existing vagueness about VDC and BIM. (R6) illustrated this “We have 

different views for what is VDC. For many VDC is BIM 3D model and for others when we work 

with VDC we are working with visual planning and sticky- notes not with BIM. Other, thinks that 

VDC is digitalizing and then when people go to VDC room here, they found that it is analog visual 

planning. For me VDC is a working method’’ 
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“VDC is a working method where BIM is used” this is how VDC was described by most of the 

participants, though the included details under this phrase verified among different participants.  

For (R8) ‘’VDC is a working method where we work with the client and the designers together. 

Visual planning and BIM are included where BIM means 3D coordination model which is a part of 

VDC beside visual planning ‘’  

(R6) describes VDC as a process where BIM included, and It is not only BIM it is about process 

and organization, so it is more like a holistic overview where visualization is used, and the work is 

done through ICE which reduces the time to take a decision and BIM in VDC is a product that 

describe what will be build. 

(R9) and (R1) mentioned that for them and through their long professional experiences BIM have 

never existed without VDC.    

The word fashion or trend where used many times when describing VDC. (R1) said that for her 

there is a grey area to what can be called VDC and it is more of a fashion way to explain how to 

work with BIM. Moreover, (R7) described VDC as ‘’a trend. It is something related to the sticky 

notes and visual time planning and I know that BIM is an important part that support VDC 

project’’ 

(R7) said that VDC can mean two different concepts ‘’By googling VDC the one can get the notion 

that VDC is a little twist of BIM and there is VDC as it implemented in Tyréns as a holistic working 

method, and it is not only focusing in the design, but it includes all the phases in the project. VDC 

includes BIM, the process leading and the space where the work is done’’ 

BIM was defined as product, a 3D coordination model and a visualization model. (R4) said that 

BIM for him means either BIM as process or BIM as product. BIM the process means how to 

work with BIM the product which is the model. “We can work with BIM the model in traditional 

design method where we meet every two weeks for 3-4 hours and we have the choice to look at 

the model or not and there is VDC where we use BIM model every week. BIM can look the same in 

both way but in VDC we are trying to embrace BIM in a better way” 

4.5.2 How to optimize BIM in VDC projects 

The respondents highlight various points regarding using BIM in the best way in VDC. These 

points include BIM itself and the knowledge factor. 

 (R6) ‘’One part is about how we are using BIM tools and how to use these tools function 

completely and create an effective way of working and coordination between different disciplines 

such as road construction. There is also the opportunity to offer the contractors and costumers 

more services such as quantity take-of, experience simulation and visualization in a better way’’ 

Exploitation already existed BIM tools within the company was also stressed by other 
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respondents such as (R9) who stressed in the necessity to use the information within the model 

in the best way. (R3) and (R6) suggest that using BIM to examine a larger number of alternatives 

with bigger reiteration in the design process can contribute to a better decision process making, 

which can contribute in a positive way in VDC.  Beside (R6), (R4) suggested that using BIM to 

perform new tasks such as quantity take-off and planning design will lift up VDC process itself.  

‘’Many speak theoretically about BIM and then when you sit and work in practical level no one 

really knows what to do. There are very good theoretical aspects of BIM but not everyone realizes 

the win behind BIM´´ (R2) project manager.  

The word ‘’knowledge’’ appears in all the interviews though it has various interpretation. All 

respondents mentioned the need to increase the knowledge in the client side but (R8) go 

beyond that and emphasize the need to increase knowledge among project managers about the 

benefits of BIM in the short and long terms to explain this to the clients and promote more 

advanced using of BIM and hence VDC. (R6) and (R7) think that there is a need to motivate and 

increase the knowledge within the employees about BIM and VDC. (R6) ‘’The challenge is how to 

encourage our employees to job in this new way and BIM, and how to motivate them to be a little 

bit better than the clients. If we want to be the best, we should be able to find a way to work that 

can accomplish better than what the clients want´´ 
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5. Discussion and Results  

The ambiguity about what is BIM and VDC that existed in literature is reflected clearly in the 

practical level. This ambiguity has different dimensions, starting from the actual definition of BIM 

to what is VDC and how BIM and VDC interacts together. In this part the empirical findings are 

analyzed within the theoretical framework while taking in consideration the findings from the 

literature review. 

5.1 BIM and VDC, the Origin  

A historical look at the developing process of both BIM and VDC can provide an initial insight 

about the differences between BIM and VDC and clarify the ambiguity partially. The literature 

review showed that BIM and VDC have different historical roots and the implementation of both 

terms within the study case also have different historical backgrounds.  

BIM started as a set of technological products to the construction industry but while these 

products were developing some more radical changes were needed within the organizations 

such as the professional roles and infrastructure. The changes include also policies and 

education among other. What starts as building information model changes into a boarder 

concept that was illustrated sufficiently in (Succar, 2009) Figure (9) represents a timeline for 

some milestones in BIM emergence.  

On the other hand, VDC development took another historical path as a mix of borrowed tools 

from another industry, integrated concurrent engineering from manufacturing and visual 

planning from Toyota.  VDC was developed as a new working process that take in consideration 

technological aspects and later, it embraces BIM as a tool beside other digitalization tools as 

illustrated in figure (10)  

1986: Robert Aish, 
Heathrow Airport 
T3 Simillar notion 
to BIM

1992: Van 
Nederveen and 
Tolman introduced 
BIM term

2002: Autodesk 
defined BIM as 
technological 
solution 

2006: National BIM 
Standard Project 
Committee was 
established in USA

Now and the future: New tools 
- Continues developing of new 
working process
- More regulations

Figure (9) Timeline for some of BIM evolving milestones 
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Figure (10) VDC Development Historically 

In the case study, the company started by using BIM and adopted it to traditional project 

management practices. Later, VDC was implemented from a project management perspective. 

These two different historical paths make it clear that BIM is not VDC neither VCD is BIM. 

The two terms intersection area will be examined in the next part through firstly, allocating the 

contrast between BIM and VDC. 

5.2 The Contrast between BIM and VDC 

To find the contrast between BIM and VDC two hypothetical questions are asked, what is VDC 

aside from BIM and what is BIM aside from VDC? 

When it appeared, VDC did not use BIM the model, rather than using a different set of 

technological tools to create the product model. In the i-Room project, a special software was 

used (Johanson , et al., 2002). Furthermore, the absence of BIM model in Mälarbanan project 

illustrates this situation clearly. A project where ICE is adapted with a simple method to visualize 

the project as a substitute for BIM and the model that is not used yet in the current phase of the 

project. Without BIM, VDC appears mainly to lead the work through ICE with taking in 

consideration the required change within the organization.    

The practices of VDC became later so attached to BIM. The ambiguity between the two terms is 

a clear evidence of this strong attachment which extended to describing BIM as only 3D model 

and as an included part of VDC by many respondents in the study, the same assumption appears 

in many literatures as well. This assumption neglects the fact that BIM the model which is a part 

of VDC, is a result for a various set of, technological developments, regulations, standards and 

research. All these aspects are not related to VDC and cannot be consider a part of it. Moreover, 

VDC presents one method to embracing BIM, a good one according to the survey in Tyréns, but 

it is not the only method to work with BIM.  

It can be said that VDC includes some of BIM characteristic. BIM is used in VDC as a technological 

tool to generate the product model in VDC model that includes also the organization and process 

models. And VDC presents a method to embrace BIM. 

1991: CIFE introduced 
concurrent 

engineering of product 
and process model CE2 

1995: CIFE introduced 
concurrent engineering of 
product, process, facility 

and orgnization model CE4

1999: iROOM project 
was initiate to study 

human-computer 
interactive workplace  

2001: VDC was 
introduced by 

CIFE 

Embrace BIM beside 
other digital tools
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The next part is an attempt to understand the interaction between BIM and VDC and provide a 

further understanding to how effect every term the other. In this part VDC framework from the 

theoretical framework will be used to as a lens to examine the effect of BIM.  

5.3 BIM and VDC the Interaction 

In this part, VDC framework will be used the interaction between BIM and VDC as an 

examination for effect of BIM in each element of VDC framework.  

5.3.1 BIM Products and VDC 

BIM product in the framework stand for the various dimensions of BIM the model and the 

attached services to them. The increasing in BIM dimensions increase the number of VDC 

services as illustrated in figure (5).  

5.3.2 BIM Stages and VDC Maturity 

This element of VDC framework illustrate the relation between BIM stages and VDC maturity 

level where the maturity level of VDC is attached to BIM stages. This is illustrated clearly in 

literature reviews where VDC five maturity levels developed by CIEF were developed based on 

BIM stages. The five stages of VDC are visualization, documentation, model-based analysis, 

integrated analysis, and automation and optimization (Kam , et al., 2016). While BIM stages in 

(Succar, 2009) illustrated in figure (3) are object-based modeling, collaboration and integration. 

BIM stage 1 is equivalent to VDC maturity 1 or 2 while BIM stage 2 is connected to VDC maturity 

level 3 model-based analysis.  BIM stage 3 integration is connected to VDC maturity level 4, 

integrated analysis and finally IPD is connected to VDC automation the fifth maturity level. Figure 

(11) illustrate the relation between BIM stages and VDC maturity levels. 

 

Figure (11) The relation between BIM stages and VDC maturity levels 
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5.3.3 VDC Effectivity and BIM Quality 

The relation between BIM quality and VDC was pointed by BIM department manager and VDC 

process leaders. Improving the quality of BIM model and the ability of the technology to examine 

a higher number of options will increase the effectivity of VDC method.  

5.3.4 BIM, VDC and the Organization 

BIM and VDC effect each other through knowledge. Through the empirics it was clear that a 

better knowledge about BIM means a better knowledge about VDC. This knowledge includes 

education for the employee within the organization and building capacity regarding BIM in a 

customized way that take in consideration different roles within the organization.   

6. Limitation and Delimitation   

The research was performed in one consultancy company within the limited time of 4 months. 

Furthermore, it was conducted in in the department of construction and land where two VDC 

projects in the design phase were examined. Thus, this research is limited to the design phase. 

Furthermore, the two projects are infrastructure projects and have the same owner TVR which 

also can be consider as a limitation to the research.  
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6. Conclusion 

The aim of this study is to locate the differences between BIM and VDC and define the effecting 

factors on how to optimize using BIM in VDC within the study boundaries that limit the study to 

the design phase.  

The results define different historical paths for each term where BIM evolves from a 

technological tool to a process with attached regulation and standards. While VDC was 

developed as an adaption for ICE from manufacturing industry to the construction industry. As 

VDC uses POP models, later the product model in VDC was created by BIM technology and VDC 

and BIM became attached terms.  

The study observes the existence of various definitions for both terms ostensibly and 

performatively. 

Thus, VDC can be defined as a working process that embrace BIM “the model” which is the 

common part between VDC and BIM as a border term. A more holistic definition to VDC can be 

as a working method to embrace digitalization as VDC incorporate other digital tools such as 

collaboration platforms and project management platforms.   

BIM is a border term with many dimensions that include different fields, the technology field, the 

policy field and the process field. Where in a certain way VDC can be consider as one process to 

work with BIM.   

In the border area between BIM and VDC, the model is located. Improving BIM stages means 

necessary increasing the maturity level of VDC. Furthermore, enhancing the quality of BIM 

model provide VDC with a powerful tool and upgrading the dimensions of BIM model means 

increasing the number of services that can be provided by VDC. Another important common 

factor between BIM and VDC is the knowledge factor effect both terms, implementing VDC 

requires building capacity within the organization with BIM. 

Finally, VDC and BIM are strongly attached terms, improving one can affect the other drastically. 
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8. Appendixes  

8.1 Appendix 1 

All the interviews were semi- structure interviews and a general structure was followed as 

starting with introducing the research project and asking for a permission to record the 

interview. Then asking the respondents to introduce their selves, describe their job in Tyréns and 

what projects they are involved in.  

The common questions included also: 

The definition of BIM and VDC?  

What are the differences between BIM and VDC for you?  

How did VDC change the way you work? 

What kind of challenges are you facing in your projects and why? 

The questions after the common part were varying according to the interviewees’ job positions. 

Project managers were asked for example about how BIM and VDC are included in the contract?  

BIM coordinator and strategy manager were asked how BIM is used in Tyréns today? And do 

they think that BIM can be used in a better way in Tyréns and if yes how? What can VDC provide 

to BIM implementation? What kind of extra requirements that VDC requires for BIM 

professionals?  

All the interviews ended with asking the respondents whether they think that there is a question 

that I should have asked them to answer it and I did not and if they want to add anything else.  
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8.2 Appendix 2 

Tyréns structure  
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8.3 Appendix 3  

Photos from Tyréns VDC room  

 

Visual Planning which is used as a part of VDC method 

 

ICE Room where all stakeholders have a weekly ICE session (ICE day) 
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The work space is equipped with smaller rooms incase needed for smaller meetings  


