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Abstract: In this paper we present the results of a comprehensive literature 
survey on the development of collaborative design. We reviewed 324 papers on 
collaborative design, taken from various sources (conferences, journals, and 
PhD-theses). We grouped the papers based on common themes, and in that way 
derived a classification of themes through the last 25 years (1983-2008). Each 
category is described, its development, and key publications are identified.
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We grouped the papers based on common themes, 
and in that way derived a classification of themes 
through the last 25 years (1983-2008). Each category 
is described, its development, and key publications 
are identified.

Developments in collaborative design

The first papers mentioning collaborative design de-
scribe it as a desired state of affairs which is seen as 
something that is potentially possible rather than es-
tablished fact. A breaking point occurs in 1993-1994 
when the first systems for collaborative design are 
reported. Up until 1997 most of the efforts are aimed 
towards technological solutions for collaborative de-
sign, and only in 1997 and onward there is a steady 
reflection on what collaboration actually is. The 
peak of publications on collaborative design lies in 
the period 2001-2008 in which 88 papers were pub-
lished (27% of the total output). In recent years we 
can observe that the output is in decline (in 2006, 24 
papers; 2007 19 papers; and 2008, 7 papers). Based 
on the literature review, we came up with the clas-
sification shown in Table 1 below. Figure 1 shows the 
chronological order of the themes and the number 
of papers in each year.

Introduction

One of the first research publications mentioning 
the term “collaborative design” is Jones (1983). As 
Jones puts it: “Creative collaboration is perhaps the 
main challenge of our time. Before computing it was 
not possible, in principle, at the scale at which we 
now operate and organize, the scale of billions and 
at the scale of everyone’s minds. It is bound to be dif-
ficult but it is, I believe, the hidden question behind 
the quest for lifelong designing” (italics by authors of 
this paper). Computing is seen as a crucial technol-
ogy to support collaboration, and Jones also notes 
that it will be hard to actually achieve collaboration. 
The latter is supported by Kvan’s (2000) seminal pa-
per, in which he observes that “…most of the time 
when people think they are working collaboratively 
they are actually co-operating and, even more im-
portant, compromising… In short, working togeth-
er, even effectively, is not necessarily collaboration, 
nor should it be.” 

In this paper we present the results of a com-
prehensive literature survey on the development 
of collaborative design. In the survey we reviewed 
324 papers on collaborative design, taken from vari-
ous sources (conferences, journals, and PhD-theses). 
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Category Sub-category First 
paper

Number 
of papers

Last 
paper

Support (40%). 129 papers. 3D Virtual Environments 1996 23 2007
Asynchronous applications 1993 6 2007
Synchronous applications 1993 10 2002
Comprehensive systems 1992 31 2008
Community participation 1996 12 2006
Tools 1995 47 2008

Methodology (11%). 36 papers. Case studies 1995 16 2007
Research methodology 1994 20 2008

Theory (13%). 43 papers. Design management 1994 23 2008
Kind of design 1983 20 2006

Model (9%). 30 papers. Design modelling 1993 10 2006
Information modelling 1997 7 2004
Knowledge modeling 2002 4 2007
Representations 1988 9 2004

Technology (11%). 37 papers. Multi-Agent Systems 1994 12 2006
Technology 1998 25 2007

Education (13%). 43 papers. Pedagogical models 1994 20 2007
Virtual Design Studios 1994 23 2007

Other (3%). 6 papers. Other 1998 6 2006

 
Support

Support denotes all kinds of applications and tools 
that are intended to stimulate, cause, or assist collab-
orative design. Support is by far the largest category. 
It appears that much of research in collaborative de-
sign is done by building systems which are assumed 
to support collaborative design. Research in this area 
is very much technology driven and less based on a 
theoretical approach. Most of the work in this area 
started in the period 1992-1993.

3D Virtual Environments: are all those systems 
that use some kind of spatial virtual environment to 
support collaborative design. This development is 
very much dependent on open systems or formats 
to exchange and display in real-time virtual environ-
ments. Therefore it is closely linked to developments 
in virtual reality and the Internet. Early works from 
the mid-nineties onwards mostly consisted of sys-
tems based on UNIX graphics workstations using 
6DOF input devices and Head-Mounted Displays or 

CAVEs. (Davidson and Campell (1996)) With the avail-
ability of cheaper hardware, mostly screen-based 
PC-systems where developed in the nineties and 
early 2000nds. These works particularly focused on 
synchronous and asynchronous discussions, redlin-
ing and collaborative geometric modeling based on 
the Virtual Reality Modeling Language (VRML) and 
the External Authoring Interface (EAI) standards that 
had been implemented in many standalone applica-
tions or based on web-browser plugins (Jung et al 
(1999), Han and Turner (2001) and Conti et al (2001)). 
This trend was succeeded by the use of proprietary 
game engines such as first-person-shooters which 
harnessed the built-in multi-user and visualization 
capabilities (Hoon et al (2003), Sallkachat, and Araya 
(2003) and others). Most recent publications from 
this field considered in this review use the popular 
SecondLife platform for the purpose of collaborative 
design applications, mainly in educational environ-
ments. (Maher et al (2006) and Hoog et al (2007))

Asynchronous applications: concern all systems 

Table 1 
Classification of develop-
ments in collaborative design
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members that takes place at the same time. Promi-
nent examples of such systems are remotely shared 
whiteboards and more domain-specific shared CAD 
systems (Jabi and Hall 1995, Khedro 1995, Qian and 
Gross 1999).

Comprehensive systems: concern all systems 
that support the complete process of collaborative 
design, not just one single isolated aspect. Early 
system prototypes often were based on the idea of 
peer-to-peer connected workstations using tech-
nologies such as application sharing with design 
session annotation capabilities on top of existing 
proprietary applications and protocols (Rutherford 
(1995)). As the World Wide Web began to gain trac-
tion, many of these comprehensive systems used 
database-backed web servers to store multi-media 
information in project contexts and expose them via 

that support collaborative design activities which 
are performed at different times by design team 
members. Together with synchronous applications 
and comprehensive systems, they form the first 
wave of collaborative design applications. In the 
early works, such asynchronous systems consisted 
of accounts on remote machines shared by several 
teams and individuals (Wojtowicz et al (1993)) using 
the File Transfer Protocol (FTP), file naming conven-
tions and email broadcasts to share the work. Later 
works introduced hypermedia databases referred to 
from shared Hyper Text Markup Language (HTML) 
and bulletin systems (Martens et al (1996)) and more 
structured repositories by e.g. emphasizing hierar-
chical access rights management (McCall (1999)).

Synchronous applications: concern all applica-
tions that support collaboration by design team 

Figure 1 
Chronological order of the 
developments in collaborative 
design
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early case study concerns the development of the 
VRML 2.0 specification (Ando et al. 1998). Laepple et 
al. (2005) show how through careful selection mul-
tiple cases can be analysed. Nevertheless, case stud-
ies are methodologically problematic to generalize 
from, because they are always specific to a project, a 
technology, and a group of users. They are very use-
ful in a development trajectory when they support a 
cyclic understanding of a problem. 

Research methodology: concerns the various 
ways collaborative design can be investigated. Since 
it involves multiple design team partners, its in-
vestigation is more complex than study of a single 
designer. In particular since 2000 there has been 
a steady stream of publications on the research 
methodology of collaborative design. As early as 
1994, Franz (1994) outlines an overview of research 
perspectives that are predominantly technical and 
systematic that tends to ignore the more context 
and interpersonal aspects which play a role in col-
laborative design. Protocol analysis is the dominant 
research method. Because of its combination of ob-
servation and systematic analysis, it connects very 
well with the tradition of case studies (e.g. Gabriel 
(2000)). Limited experimental setups can reveal ba-
sic structures of collaborative design thinking (Sch-
nabel 2004). Questionnaires appear to be the third 
most used methodology (e.g. Garner and Mann 
2002). They are well-suited to gain a broad overview 
but have limited power to reveal deeper issues.

Theory
Theory denotes all contributions that aim to de-
scribe the nature of collaborative design. This area 
focuses either on the way collaborative design may 
or should be managed, or how it distinguishes itself 
from other types of design.

Design management: concerns all papers that 
look at specific ways collaborative design is man-
aged and controlled. Very often, management is 
not a direct concern in our field, which is quite 
technology oriented. For example, through the 
capture of design rationale (e.g. Cerulli et al. 2001), 

web-interfaces. Examples of such domain specific 
groupware applications include the works of Woo et 
al (1997) and Jabi (2000). 

Community participation: concerns all system 
that involve current or future inhabitants or users 
of a building or urban environment. Most commu-
nity participation systems are based on experiences 
gained earlier with comprehensive systems. Since 
community participation is often based on Internet 
access for users, it is also dependent on develop-
ments in Internet. Community participation comes 
in two flavors: to inform the community about ear-
lier made plans without giving them a mandate for 
change (earliest example Kaga et al. (1999)), and en-
abling systems that allows the community to make 
changes to a plan or design (earliest example Smith 
1999). In particular in the latter case, authors note 
that there are marked differences of effectiveness 
between different age groups in the community (for 
example Shen et al. 2002). Esther is a notable system 
aimed to support self-builders in Chili (Donath and 
Gonzalez 2003).

Tools: concerns all applications that support a 
particular isolated aspect which is seen as important 
to collaborative design. Examples of such tools fo-
cusing on specific task include web-enabled process 
modeling and management tools (Lee et al (2001)), 
and distributed constraint modeling and checking 
systems (Lottaz et al (2000)).

Methodology
Methodology concerns all aspects how to research 
collaborative design. This is either studied through 
case studies (how collaborative design actually is 
done) or by investigating the research methodology 
itself.

Case studies: concerns all research on collabora-
tive design based on practice or the effect of the ap-
plication of a particular system. The main method 
in such studies is observation. A good foundational 
study, drawing important conclusions about collab-
oration in the area of Group Support Systems, is pre-
sented in Nunamaker et al. (1995). A comprehensive 
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collaborative design. Much of this information is 
non-visual or non-geometric, meaning that it cannot 
be easily derived from the shared documents (2D or 
3D). The trend of using semantically richer means 
of information modeling by introducing ontologies 
(also as a prerequisite of other AI-based systems 
such as Multi Agent Systems) is illustrated by van Elst 
and Abecker (2002).

Knowledge modelling: concerns all papers that 
deal with formal description of knowledge in col-
laborative design. Examples for extraction of knowl-
edge from existing designs for the purpose of re-
trieval and reuse using knowledge bases are docu-
mented in van Leeuwen and Fridqvist (2002) and Ma 
and Milli (2003).

Representations: Representations concern all 
papers that deal with specific aspects how design, 
information, and knowledge are or should be repre-
sented to designers and third parties. Seichter (2003) 
has shown approaches to persevere the exploratory 
and fuzzy natures of sketches into the third dimen-
sion for design communication and collaboration. 

Technology
Technology denotes all research that focuses on spe-
cific techniques which may be useful for collabora-
tive design, but disregards the concrete application 
in form of a comprehensive system.

Multi-Agent Systems: concern all papers that deal 
with the notion of agency, and how collaborative 
design may be viewed or supported by multi-agent 
systems. The spectrum of MAS suggested for the sup-
port of collaborative design stretches from change 
monitoring and management systems where agents 
take assist designers of incorporating changes in 
multi-user environments (Maher et al (2003)) to 
agents representing and assisting users in complex 
negotiation tasks (Ren and Anumba (2002)).

Technology: concerns all papers that discuss one 
particular technology in isolation, meant to sup-
port collaborative design but without looking at its 
application in a comprehensive system. Examples 
for technologies that address specific problems in 

a technological solution is proposed for what is es-
sentially an interhuman problem (Sebastian 2005). 
A recurrent problem in collaborative design is how 
to get team members to actually collaborate. Many 
management papers identify the need for a team 
building phase preceding the actual design pro-
cess. In the same spirit, most CAAD oriented papers 
propose a game-approach to achieve this goal (e.g. 
Brown and Berridge 2001).

Kind of design: concerns all publications that 
describe collaborative design as a specific kind of 
design, opposed to other types of design. Although 
everyone agrees that something special happens in 
collaborative design (communal effort, with partici-
pants caring about each others contribution), there 
is no consensus how this may be achieved (Achten 
2002). There is an unspoken faith that technological 
solutions may remove the bars that block collabora-
tive design. Tom Kvan is one of the few researchers 
who repeatedly argue and demonstrate the rarity 
of collaborative design in architectural practice (e.g. 
Kvan 1997). 

Model
Model concerns all formal approaches to create 
models of collaborative design. These models are in 
particular intended to provide theory-based tools 
for information and knowledge modeling; what 
kinds of representation are appropriate for design-
ers, and how the design itself should be modeled

Design modelling: concerns all papers that de-
scribe ways how to model the design so that it is 
(more) appropriate for use in collaborative design. In 
particular simultaneous modification, version man-
agement, and history representation are important 
issues in this aspect. The works of Rosenman and 
Gero (1996) and Khemlani and Kalay (1997) are rep-
resentative examples for capturing and maintaining 
multiple, parallel aspects of artifacts for domain-de-
pended views.

Information modelling: concerns all papers that 
deal with the formal description of information 
that is generated/exchanged/presented during 
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collaborative design are Virtual Reality and later Aug-
mented Reality that to enhance meetings, the facili-
tation of handheld devices such as PDAs or the use 
of Wiki systems as project collaboration tools.

Education
Education denotes all work that looks at teaching 
collaborative design, or the application of collabora-
tive design in teaching.

Pedagogical models: concerns all papers in which 
is discussed how collaborative design is or should be 
taught. Similarly to the situation in design studio 
work, learning by doing is the predominant peda-
gogy (see the multiple instances of Virtual Design 
Studios). Gaming, as mentioned earlier, is seen as 
an effective step to get students start collaborating. 
A well-known implicit pedagogical approach are 
the Phase(x), Fake.Space, and EventSpaces projects 
that all explicitly take collaboration as basic model 
(Hirschberg 2003).

Virtual Design Studios: concern all papers that 
discuss implementation of Virtual Design Studios 
for learning and practicing collaborative design. 
Combined with the development of comprehensive 
systems, in this area most of the research and devel-
opment efforts are invested. Hands-on experience 
through creating such VDS is important to appreci-
ate the complexity of dispersed multiple-users in a 
design project (e.g. Wojtowicz et al. 2004). Very often 
however, the authors are happy when they have a 
system running, and there is not much more inves-
tigation into collaborative design. Chiu (1998) is a 
good example of continued reflection on the effects 
of VDS.

Other
Other concerns the category of publications that 
have something to say about collaborative design, 
but without explicitly dealing with any of the cate-
gories mentioned above. For all purposes of the cur-
rent paper, these publications fall outside the area of 
collaborative design in architecture – therefore, we 
will not discuss them here.

Conclusions

Despite the many publications on collaborative 
design, it seems to be the case that there is still no 
agreement on a common definition what collabora-
tive design is. Much of the work in the field is tech-
nology driven. By itself this is no problem, but there 
is a strong tendency not do any “reality-check” how 
much of the work is applicable in practice, or to see 
what the actual demands from practice are.

Although we have tried to be comprehensive, 
we are aware that the current set of papers is lim-
ited in scope. In particular, the papers are technology 
oriented and we probably lack publications from the 
managerial and psychological perspective.

It is taken as an article of faith that collaboration 
“is a good thing,” but there is almost no paper that 
does not identify (non)technical problems, frustra-
tions, and hindrances to achieve collaboration. Also, 
it seems to be difficult to keep collaboration up – if 
there is no continuous push from teachers and re-
searchers, it does not sustain. Given the increasing 
amount of collaboration in practice, this is probably 
an indication that the pedagogical and institutional 
setting of universities in this respect is disconnected 
with practice. Even if professing otherwise, we are 
still teaching our students as individuals.

References

Achten, H.H.: 2002. Requirements for collaborative de-
sign in architecture. In Timmermans, H. (ed.): Pro-
ceedings of the 6th DDSS in Architecture & Urban 
Planning Conference. Eindhoven: Technische Uni-
versiteit Eindhoven, pp. 1-13.

Ando, H., Kubota, A. and Kiriyama, T.: 1998. Study on the 
collaborative design process over the Internet: a 
case study on VRML 2.0 specification design. Design 
Studies 19(3), pp. 289-308.

Brown, A. and Berridge, P.: 2001. Games One:Two:Three. 
In Stellingwerff, M. and Verbeke, J. (eds.): Accolade 
– Architecture, Collaboration, Design. Delft: Delft 
University Press, pp. 95-120.



  eCAADe 27 363-Session 10: Collaborative Design

Cerulli, C., Peng, C. and Lawson, B. (2001). Capturing his-
tories of design processes for collaborative build-
ing design development. In Vries, B. de, Leeuwen, 
J.P. van and Achten, H.H. (eds.): CAAD Futures 2001. 
Dordrecht: Kluwer Academic Publishers, pp. 427-
437.

Chiu, M.-L. (1998). The design guidance of CSCW. In Sa-
sada, T., Yamaguchi, S., Morozumi, M., Kaga, A. and 
Homma, R. (eds.) Proceedings of The Third Confer-
ence on CAAD Research in Asia, Osaka, pp. 261-270.

Conti, G., Ucelli, G.,  and Maver, T. 2001: JCAD-VR: Java 
Collaborative Architectural Design Tool in Virtual 
Reality. In Pentilla, H. (ed.) Proceedings of the 19th 
International eCAADe Conference, Helsinki, pp. 
454-459.

Davidson, J. N. & Campbell, A: 1996 Collaborative Design 
in Virtual Space-GreenSpace II. In Proceedings of 
the ACADIA 1996 Conference, Tucson, pp. 165-179,

Donath, D. and Gonzalez, L.F.: 2003. Rule-based spaces 
configuration procedures to support user-designed 
housing. In Proceedings of the 7th Sigradi Confer-
ence, Rosario, pp. 7-9.

Elst, L. van and Abecker, A.: 2002. Ontologies for infor-
mation management: balancing formality, stability, 
and sharing scope. Expert Systems with Applica-
tions 32(4), pp. 357-366.

Franz, J.M.: 1994. A critical framework for methodologi-
cal research in architecture. Design Studies 15(4), 
pp. 433-447.

Gabriel, G.C.: 2000. Computer mediated collaborative 
design in architecture: the effects of communica-
tion channels on collaborative design communica-
tion. PhD Thesis, University of Sydney.

Garner, S. and Mann, P. (2002). Interdisciplinarity. In Es-
haq, A.R.M., Khong, C.W., Neo, K.T.K., Neo, M. and 
Ahmad, S.N.A.S. (eds.) Proceedings of the 7th Inter-
national Conference on CAAD Research in Asia, Cy-
berjaya, pp. 221-228.

Han, S.-H., and Turner. J.A. : 2001. An Architectural Ap-
proach to Virtual Reality Support of Multi-user En-
vironments. In Vries, B. de, Leeuwen, J.P. van and 
Achten, H.H. (eds.): CAAD Futures 2001. Dordrecht: 
Kluwer Academic Publishers, pp. 439-452.

Hirschberg, U.: 2003. Transparency in information archi-
tecture. International Journal of Design Computing 
1(1).

Hoog, J., Seifried, P. and Falkner, P.: 2007. Collaborative 
spaces as learning environments. In ASCAAD 2007. 
Alexandria, pp. 357-364.

Jones, J. C.: 1983. Continuous design and redesign, De-
sign Studies, 4(1), pp. 53-60.

Jung, T., Do, E.-L. & Gross, M: 1999. Immersive Redlining 
and Annotation of 3D Design Models on the Web. 
In C.M. Eastman and G.L.M. Augenbroe (eds.): Pro-
ceedings of the CAAD futures ‘99 Conference, Klu-
wer Academic Publishers, Dordrecht, pp. 81-98.

Jabi, W.M. and Hall, T.W.: 1995. Beyond the shared 
whiteboard. In Tan, M. and Teh, R. (eds). Proceedings 
of the Sixth International Conference on CAAD 
Futures, Singapore, pp. 719-725.

Jabi, W.: 1999. Integrating databases, objects and the 
World-Wide Web for collaboration in architectural 
design. In Proceedings of the focus symposium: 
World Wide Web as Framework for Collaboration in 
conjunction with the 11th International Conference 
on Systems Research, Informatics and Cybernetics, 
The International Institute for Advanced Studies in 
Systems Research.

Kaga, A. et al.: 1999. Collaborative Design System for citi-
zen participation in planning public road projects. 
In Jingwen, G. and Zhaoji, W. (eds.) Proceedings of 
The Fourth Conference on CAAD Research in Asia, 
Shanghai, pp. 225-234.

Khedro, T.: 1995. AgentCAD for cooperative design. In 
Tan, M. and Teh, R. (eds). Proceedings of the Sixth 
International Conference on CAAD Futures, Singa-
pore, pp. 667-672.

Khemlani, L. and Kalay, Y.: 1997. An integrated comput-
ing environment for collaborative, multi-disciplin-
ary building design. In Junge, R. (ed.) Proceedings 
of the 7th International Conference on CAAD Fu-
tures, Dordrecht: Kluwer Academic Publishers, pp. 
389-416

Kvan, T.: 1997. But is it collaboration? In Proceedings of 
the 15th eCAADe Conference Proceedings, Vienna 
(Austria) 17-20 September 1997 [CD-ROM].



364 eCAADe 27 - Session 10: Collaborative Design

Kvan, T.: 2000. Collaborative design: what is it? Automa-
tion in Construction, 9(4),  pp. 409–415.

Laepple, E., Clayton, M. and Johnson, R.: 2005. Case stud-
ies of web-based collaborative design. In Martens, 
B. and Brown, A. (eds.) Proceedings of the 11th In-
ternational CAAD Futures Conference. Dordrecht: 
Springer, pp. 455-464.

Lee, C.-H., Pang, C.-C. and Jeng, T: 2001, Controlling inter-
process coordination in a web-based collaborative 
environment. Proceedings of the Sixth Conference 
on CAAD Research in Asia, Sydney, pp. 113-124.

Leeuwen, J.P. van and Fridqvist, S.: 2002. Supporting col-
laborative design by type recognition and knowl-
edge sharing. Electronic Journal of Information 
Technology in Construction IT-NOC.

Lottaz, C., Stouffs, R., and Smith, I.: 2000. Increasing 
understanding during collaboration through ad-
vanced representations. Electronic Journal of Infor-
mation Technology in Construction IT-CON.

Ma, Z.M. and Mili, F.: 2003. Knowledge comparison in 
design repositories. Engineering Applications of Ar-
tificial Intelligence 16(3): 203-211.

Maher, M.L., Liew, P.-S., Gu, N. and Ding, L.: 2003. An 
agent approach to supporting collaborative design 
in 3D virtual worlds. In Dokonal, W. and Hirsch-
berg, U. (eds.) Proceedings of the 21st International 
eCAADe Conference. Graz Technical University, 
Graz, pp. 47-52.

Maher, M.L., Rosenman, M,  Merrick, K., MacIndoe, O., 
and Marchant. D.: 2006. Designworld: An Aug-
mented 3d Virtual World for Multidisciplinary, Col-
laborative Design. In CAADRIA 2006, Kumamoto, 
pp.  133-142.

Martens, B., Dokonal, W., Schmidinger, E. and Voigt, 
A.:1996. Collaborative Teamwork. In Ekholm, A. and 
Fridqvist, S. and af Klercker, J. (eds.): Proceedings of 
the 14th International eCAADe Conference. Lund: 
Technical University Lund, pp. 263-272

McCall, R.: 1999. A Web-centric CAD System for Collab-
orative Design. In Augenbroe, G. and Eastman, C. 
(eds.) Proceedings of the 8th International Confer-
ence on CAAD Futures, Dordrecht: Kluwer Academ-
ic Publishers, pp. 65-79

Nunamaker, J.F., Briggs, R.O., Mittleman, D.D. and Vogel, 
D.R.: 1995. Lessons from a dozen years of Group 
Support Systems research. In Coleman, D. and 
Khanna, R. (eds.) Groupware: Technology and Ap-
plications, Prentice-Hall: New York.

Qian, D. and Gross, M.D. (1999). Collaborative design 
with NetDraw. In Augenbroe, G. and Eastman, C. 
(eds.) Proceedings of the 8th International Confer-
ence on CAAD Futures, Dordrecht: Kluwer Academ-
ic Publishers, pp. 213-226.

Ren, Z. and Anumba, C.J.: 2002. Learning in multi-agent 
systems: a case study of construction claims nego-
tation. Advanced Engineering Informatics 16(4), pp. 
265-275.

Rosenman, M.A. and Gero, J.S.: 1996. Modelling multiple 
views of design objects in a collaborative CAD en-
vironment. Computer Aided Design 28(3), pp.193-
205.

Rutherford, J.: 1995. A multi-user design workspace. In 
Tan, M. and Teh, R. (eds). Proceedings of the Sixth 
International Conference on Computer-Aided Ar-
chitectural Design Futures, Centre for Advanced 
Studies in Architecture, National University of Sin-
gapore, pp. 673-685.

Sallkachat, R., and Araya, C. 2003. Collaborative Design: 
Integrating Game Engine to Online Interactive Pre-
sentation Tool. In CAADRIA 2003, Bangkok, pp. 107-
116

Schnabel, M.A.: 2004. Architectural design in virtual en-
vironments. Exploring cognition and communica-
tion in Immersive Virtual Environments. PhD-Thesis, 
University of Hong Kong.

Sebastian, R.: 2005. The interface between design and 
management. Design Issues 21(1), pp. 81-93.

Seichter, H.: 2003. SKETCHAND+. In Proceedings of the 
8th International Conference on CAAD Research in 
Asia, Bangkok, pp. 209-222.

Shen, Z., Kawakami, M. and Kishimoto, K.: 2002. Study 
on the development of an on-line design col-
laboration system for public participation. In Tim-
mermans, H. (ed.): Proceedings of the 6th Design & 
Decision Support Systems in Architecture & Urban 
Planning Conference. Eindhoven: Technische Uni-



  eCAADe 27 365-Session 10: Collaborative Design

versiteit Eindhoven, pp. 224-239.
Smith, A.: 1999. CVDS – Towards a Collaborative Virtual 

Design Studio. Habitat 7(Spring), pp. 38-40.
Wojtowicz, J., Papazian, P., Fargas, J., Davidson, J.N. and 

Cheng, N.:1993 Asynchronous Architecture. In Edu-
cation and Practice: The Critical Interface, pp. 107-
117.

Wojtowicz, J., Shakarchi, A. and Takeyama, M.: 2004. 
dWall – Case of VDS Baghdad. In Ruediger, B., Tour-
nay, B. and Orbaek, H. (eds.): Proceedings of the 22nd 
International eCAADe Conference, Royal Danish 
Academy of Fine Arts, Kopenhagen, pp. 553-557.

Woo, S., Lee, E., Sasada, T. and Kim, I.:1997. The multi-
user workspace as the medium for communication 
in collaborative design. In Liu, Y.-T., Tsou, J.-Y., Hou, 
J.-H. (eds.) Proceedings of the Second Conference 
on CAAD Research in Asia, Taiwan 17-19 April 1997, 
pp. 133-142.



366 eCAADe 27 - Session 10: Collaborative Design


