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Editorôs note 

 
Faculty of Architecture Research Unit (FARU) of University of Moratuwa, Sri Lanka has organized the 

11th FARU International Research Conference under the main theme of óSustainability for Peopleô and 

focused on envisaging multi disciplinary solutions. The conference provides as a forum for researchers, 

academics, practitioners and students in the areas of architecture, built environment, planning, 

building economics and integrated design. 

 
Theme of FARU 2018 discusses how sustainability expands to a wide spectrum, by envisaging to the 

basic and modern needs of people. Furthermore, it addresses multi disciplinary approaches across built 

environment, construction industry, urban planning and design for people. FARU 2018 opened up the 

platform to d iscuss this through multi -disciplinary solutions an d invited research papers on the 

following sub themes: 

 

- Built environment for people  

- Construction industry for people  

- Urban planning for people  

- Design for people 

 

I wish to congratulate all the authors for  their contribution, sharing their insights that will provide 

ample opportunity for discussion, debate and exchange of ideas, information among the conference 

participant.  

 

Looking forward for a successful conference. 

 

Dr. Sumanthri Samarawickrama  

Director , Faculty of Architecture Research Unit 

Faculty of Architecture, University of Moratuwa, Sri Lanka  
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Abstract  
Knowledge can be defined as a dynamic social construction of reality dependent upon the specific experiences made by 

individuals; it does not already exist in individuals but is continuously produced and revised in a social process.This paper 

seeks to review the role of social networks in knowledge management in the business context of Multi-National Real Estate 

Consultancy Firms (MNRECF) considering knowledge as a social construction. Services provided by MNRECFs depend largely 

on the application of knowle dge and expertise. They are depended on three knowledge areas ï based fundamental resources, 

which are their people; the client relationships; and the intellectual capital. It is the knowledge that extends beyond know ing 

how to do a particular job, how to deploy people to make the best use of their talents, how to make decisions that help build a 

strong client base, and how to guide change as markets and conditions change. In the modern economic environment, social 

network concepts have become increasingly interesting to many companies, since the evolution of network relationships 

within and between firms affect most companies. Social networks are used to examine associations and connections between 

individual employees, as well as how companies interact with each other; it is a key ingredient of Knowledge Management 

(KM) in MNRECFs. However, current knowledge is lacking in this area due to limited research undertaken. Therefore, this 

paper aims to explore social networks in MNRECFs based on a literature review and provide an account of relevant KM tools 

supporting social networks. Future research will select case studies to explore the concepts further. 

 
Keywords : Knowledge; Knowledge management; Multi -National Real Esta te Consultancy Firms; Social networks; Real 
Cases. 

1. Introduction  

Multinational Real Estate Consultancy Firms (MNRECF) are businesses that operate based on the 

specialized knowledge, extensive experience and expertise of their teams of experts who process 

knowledge of the interplay amongst asset valuation, capital markets, and real estate marketplaces as 

well as issues that affect clientôs day-to-day business operations (Deloitte2013). 

 

Transferring knowledge through one-to-one conversations has been threatened by the increasing 

movement of the consultants of MNRECFs across different countries. In some MNRECFs, expert teams 

are placed in a single centralized location, in one multi-national conglomerate, within their Sri Lankan 

operations, the expert team for the Asia Pacific region is centralized to a single country, which is 

Singapore. Therefore, there is a persistent need in these knowledge-intensive organizations for 

knowledge to be well managed to counter the limitations arising from the common uneven distribution 

of knowledge (Fong & Choi2013). This is echoed by Nissen (2004, p7), who highlights that óóefficient 

knowledge þow is critical to enterprise performance.ôô Despite its integrally critical role, knowledge is 

often not managed in an orderly manner, and its contribution to a firmôs success is usually disregarded. 

These firms may cling to the opinion that investment in knowledge processes is doubtful to increase 

their business, and inadequate to produce proportional financial returns (Fong & Choi2013). However, 

a thorough research, which can show them how knowledge management can largely add value to their 

Organizations, while increasing the performance, benefiting their Clients, lowering their costs and 
increasing profits is worthwhile taking in an e ra where there is a large tendency for MNRECFs to 
expand their business across many more countries. Since the evolution of network relationships has 
impacted most companies in the modern economy setting, Social Network concept has become the 
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focus of many companies (Seufert, Grogh&Bach1999).Organizationsô tacit knowledge sharing is mainly 
and structurally supported by the Social Networking (Papailiou, Apostolou&Mentzas2005). In 
MNRECFs, members belong to one category or department dispersed in wide spread locations, in the 
above referred example of a multi -national conglomerate, supply chain strategic level members are in 
Singapore whereas operational level members are placed in countries such as Sri Lanka, India etc. 
Therefore, there is a strong requirement for flexible and easy to deploy collaborative KM tools.  
 
Thorough research reveals the value of using knowledge sharing networks in MNRECFs. However, 
there is sparse research regarding this context. This research project aims to evaluate the role of social 
networks in KM within MNRECFs conside ring knowledge as a social construct.  
 
2. Research question  
 
This research seeks to review the role of social networks in knowledge management in the business 
context of MNRECFs. Since nature of knowledge is not well defined in MNRECFs context, the role of 
social networks in knowledge management is not well understood. This created the knowledge gap for 
this research and emerged the research question for the study. Accordingly, the research question that 
was developed for the study is, óWhat is the role of Social Networks in Knowledge Management in the 
business context of MNRECFs?ô 
 
3. Knowledge & Knowledge Management  
 
Razmerita, Kirchner & Sudzina 2009 define knowledge as a fluid mix of framed experience, values, 
contextual information, and expert insight that provides a framework for evaluating and incorporating 
new experiences and information. It originates and is applied in the minds of knower. Knowledge is 
progressively more regarded as a survival tool in a dynamic and competitive environment (Laudon and 
Laudon, 2000). Drucker (1993) shared this view and stated in his text, óóPost-capitalist societyôô, that 
óóthe basic economic resource is no longer capital, natural resources, nor labor. It is and will be 
óknowledgeô. Therefore, there is a pressing need in every knowledge-intensive organization for 
knowledge to be well managed in order to cope with the shortcomings arising from the common uneven 
distribution of knowledge in these organizations. This is echoed by Nissen (2004) who emphasizes that 
óóefficient knowledge flow is critical to enterprise performanceôô. In spite of its inherently crucial role, 
knowledge is often not managed in a systematic manner in MNRCFs, and its contribution to firm 
success is commonly overlooked. These firms may hold the belief that investment in knowledge 
processes is unlikely to boost their business enough to generate proportionate financial returns 
(Drucker, 1993). 
 
As stated by Levin & Cross, 2004 ñknowledge Management is refers to identifying and leveraging the 
individual and collective knowledge in an organization to support the organization in becoming more 
competitive; problems with maintaining, locating, and applying knowledge have led to systematic 
attempts to manage knowledgeò. Knowledge management systems help create, store, retrieve, transfer, 
and apply knowledge. They can also enable collaboration and communication among knowledge 
workers within and across various domains (Fischer and J. Ostwald, 2001). Traditionally, such systems 
have helped document explicit knowledgeð that is, knowledge thatôs easily codified and articulated, 
such as what is in a user manual. 
 
4. Knowledge Management & Social Networking  
 
However, organizations are starting to include social networking features in their knowledge 
management infrastructure to capture tacit, social, and individual knowledge as well. Tacit knowledge 
is difficult to codify because itôs ñrooted in action, experience, and involvement in a specific context 
(Alavi and Leidner, 2001). Social knowledge is created by group actions and includes social norms for  
these interactions, and individual knowledge comes from an individual gaining insight after completing 
a project/work (Alavi and Leidner, 2001).  Research shows that employees who frequently interact 
transfer knowledge more effectively (Levin and Cross, 2004) supporting the notion that community 
networking is an important part of knowledge managementðespecially for tacit knowledge. Integrating 
social networking into knowledge management systems can increase interactions between employees, 
which can in turn increase their level of trust and encourage more effective collaboration and 
communication (Swan, 1999). Many organizations are thus incorporating tools such as Microsoft 
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SharePoint into their knowledge management infrast ructure to set up websites accessible through 
intranets or the Internet and to help employees create, store, and retrieve documents in various formats 
(Levin and Cross, 2004). 
 
4.1. KNOWLEDGE GENERATION 
Lu and Tsai 2004 states that óóorganizations have to focus on the creation of knowledge to prevent 
existing knowledge from becoming obsolete quicklyôô. Knowledge generation means the knowledge 
acquired by the firm as well as that developed within it. The most direct way that firms use to acquire 
knowledge is to buy it - that is to buy an organization or hire individuals that have it. In addition to 
being purchased, outside knowledge is usually leased or rented (Fontaine, 2006).  By far the most 
common process by which knowledge is generated in MNRCFs is through fusion between knowledge 
networks. Networks of knowerôs, usually talk together in person, on the phone, and via e-mail and use 
groupware technologies to share expertise and solve problems together.  
 
4.2. KNOWLEDGE ORGANISATION AND DEVELOPMENT  
Common practice is for knowledge codification projects to have more specific aims than just making 
knowledge generally available (Beerli. Falk & Diemers, 2003). Mapping corporate knowledge sources 
is an important part of the knowledge organisation process. Once knowledge is found, someone must 
evaluate it to assess its usefulness and importance to the organisation, and to determine its type (Mika, 
2006). Kn owledge maps, pointing to people or documents and databases, are widely used in order to 
provide pointers to sources of knowledge (Beerli. Falk &Diemers, 2003).  
 
Organising the richest tacit knowledge in MNRCFs is limited to locating someone with the know ledge, 
pointing the seeker to it, and encouraging them to interact while providing the necessary technological 
aids to enable a rich communication (Beerli. Falk &Diemers, 2003). The assembling of virtual teams to 
work on a project also addresses the same issue. Multimedia computing and the hypertext capabilities 
of intranets provide the capability of effectively ca pturing at least some meaningful fraction of an 
expertôs knowledge, making tacit knowledge explicit (Fontaine, 2006). Mentoring or apprenticeship is 
often seen as way to transfer tacit knowledge from one person to another (Caldwell, 2006). Another 
effort t o support primarily organisation of tacit knowledge are the communities of practice (Fontaine, 
2006).  Communities of practice are also used for knowledge sharing, innovation, and capturing of 
opportunities by the employees in the specific areas (Mika, 2006).  An identified challenge is the very 
loose coupling of the processes that produced the highly structured, explicit knowledge with the owners 
of the tacit knowledge (Heller -Schuh&Kasztler, 2005). In most cases, the management of tacit and 
explicit knowl edge was not addresses in a holistic manner (Beerli. Falk &Diemers, 2003). 
 
5. Knowledge Distribution  
 
Transferring knowledge through personal conversations is being threatened by the increasing mobility 
of the consultants in MNRCFs. Field consultants who work daily on the site are less likely to pass on 
knowledge and insight on clients and problems handled to their colleagues. Informati on technology, 
and in particular intranets and Lotus Notes -based applications are seen as substitutes to personal 
communication although they lack the idea generation capability and serendipity of personal, face-to-
face conversations (Heller-Schuh & Kasztler, 2005). 
 
Tacit and ambiguous knowledge is especially hard to transfer from the resource that creates it to other 

parts of the organization (Heller -Schuh&Kasztler, 2005). Some consultancies are addressing this 

challenge by putting knowledge into circulat ion and transferring people in and out of the dedicated 

resource (Mika, 2006). Knowledge managers for example, can spend a period of time in one domain 

helping to generate new knowledge before they are replaced by newcomers. However, there exists a 

challenge for most MNRCFs to make knowledge distribution an easier and, if possible, transparent 

process: Consultants should be faced with the minimum possible overhead in sharing the knowledge 

gained in assignments with their colleagues. 

 
6. Social Networks  
 
Social networks are based on the idea that there is a determinable structure to how each person is 
connected to another, whether directly or indirectly (Churchill & Halverson, 2005).  Social network 
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consider new means through it an organization members share information, communicate and 
collaborate among others (Seufert et al, 1999]. The term ñSocial Networkò, can be interpreted as the 
social structure between actors, mostly individuals or organizations, as well as between collectives of 
organizations, communities or even societies (Churchill & Halverson, 2005).  A ñSocial Networkò can 
be seen as: ña specific set of linkages among a defined set of actors, with the additional property that 
the characteristics of these linkages as a whole may be used to interpret the social behaviour of the 
actors involvedò (Seufert et al, 1999). Social Network Analysis (SNA), a key technique in many modern 
research fields such as sociology, anthropology, social psychology and organizational studies, analyzes 
social networks through network theory, which views social relationships in terms of nodes and ties 
(Churchill & Halverson, 2005).  
 
Within the MNRCFs, social network concepts have become increasingly interesting to many 
companies, since the evolution of network relationships within and between firms affects them 
(Seufert, Grogh& Bach, 1999). Social networks are used to examine associations and connections 
between individual employees, as well as how companies interact with each other. SNA helps MNRCFs 
to understand how people communicate and cooperate and to identify knowledge flows at the intra-
organizational level as well as the inter-organizational level (Seufert et al, 1999). Several MNRCFs are 
offering services based on SNA, promising optimization of informatio n flow as a way to improve 
efficiency, reduce costs, and improve productivity. 
 
Enterprise social networking appears to refer to social networking sites designed for the enterprise, 
which emulate much of the functionality of social networking sites (Razmer ita, Kirchner and Sudzina, 
2009). Enterprise social networking tools offer community and collaboration features like profiles as a 
core component, blogging, bookmarking, RSS, wikis, and the creation of self-defined, self-managed 
online communities (Razmeri ta, Kirchner and Sudzina, 2009).  
 
6.1. IMPORTANCE OF SOCIAL NETWORKING IN KNOWLEDGE MANAGEMENT  
Social networking among employees constitutes the backbone for tacit knowledge sharing. Moreover, 
social networking is pertinent to knowledge management because of the following two reasons [Seufert, 
Grogh& Bach, 1999]. First, knowledge management should comprise a holistic view of knowledge, that 
is to say, the integration of explicit and tacit knowledge. Secondly, knowledge management should 
comprehensively regard where or rather how knowledge is being created and transferred (Seufert, 
Grogh& Bach, 1999). To focus on explicit knowledge only, or still to take a confined view of work, 
learning and innovation areas would incur the risk of erecting  barriers of various kinds, functional and 
hierarchical. Barriers to knowledge management should be overcome by ñnetworkingò, and knowledge 
islands should be cross-linked in order to stimulate the evolution, dissemination and application of 
knowledge (OôRiain. Zhou,  Li, OôSullivan, Croke&Precup, 2006). Taking advantage of social networks 
in order to improve organisational knowledge management is a highly demanding task that involves, 
among others, understanding their inhibitors and levers, and establishing  a set of clearly defined roles 
and expectations (OôRiain. Zhou,  Li, OôSullivan, Croke&Precup, 2006). 
 
6.2. CHARACTERISTICS OF SOCIAL NETWORKS 
According to Seufert, 1999, the main characteristics of social networks are related to the nature of the 
relatio nships formed within them, the network shape and the mechanisms and forces which affect 
networks development: The relationships between network actors are founded upon personnel 
organizational or technical -organizational interconnections on a long term basis and can be understood 
as deriving from their autonomy and interdependence, the coexistence of co-operation and competition 
as well as reciprocity and stability (Dawson, 2000). The relationships evolving between actors of social 
networks can be categorized according to contents (e.g. products or services, information, emotions), 
form (e.g. duration and closeness of the relationship) and intensity (e.g. communicate on frequency) 
(Heller -Schuh& Kasztler, 2005). The form and intensity of the relationships establishes the network 
structure.  
 
The shape of the social network is a determining factor for the networkôs usefulness to its individuals 
(Logan & Austin,  2006). Social networks with a lot of connections to individuals outside the main 
network are more useful to their members than smaller, tighter networks, because the participants of 
ñopenò networks have access to a wide range of information and therefore are more likely to have new 
ideas and opportunities (Caldwell, 2006).  
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Social networks can result through internalization or externalization (Woods, 2003). Internalization 
means an intensification of cooperation, while externalization is a limited function al outsourcing, 
which is reached by loosening hierarchical co-ordination mechanisms (Mika, 2006). Both  
internalization and externalization may take place at the same time within a company (Woods, 2003). 
Moreover, they can occur not only horizontally, i.e. on the same level of the value chain, but also 
vertically between actors on different levels of the value chain, e.g. between suppliers and customers 
(Mika, 2006).  
 
Social networks within MNRECFs assembled to accumulate and use knowledge mainly by means of 
knowledge creation and transfer processes, for the purpose of creating value, i.e. knowledge networks, 
can be informal as well as formal (Beerli. Falk &Diemers, 2003). An informal networks is a loosely -knit 
group consisting of individuals who share a common interest and comes into existence bottom-up 
(Fontaine, 2006), while a formal network represents a g roup of people having a specific issue or a 
problem to solve occurs as a result of a specific goal and its development is prompted by the 
management (Wenger McDermott & Snyder, 2002).  
 
6.3. KNOWLEDGE MANAGEMENT TOOLS SUPPORTING SOCIAL NETWORKS 
Microsoft SharePoint has over 100 million users and offers social networking system capabilities, 
including the ability to selectively establish relationships between  contacts and to grant permission to 
view selective information posted by users (Klein and Myers, 1999). Users can create a profile page that 
includes their job location, experience, and contact information (Klein and Myers, 1999). SharePoint 
can be used as a collaboration tool in a single organization as well as across organizations. It also 
integrates with other commonly used Microsoft tools such as Microsoft Outlook, thus supporting 
communication and collaboration between employees.  It can be used to collaborate both internally 
between staff members and externally with clients (Klein and Myers, 1999). The SharePoint site is a 
repository of information regarding projects and is a key component of the project management process 
(Klein and Myers, 1999). MNRCFs use SharePoint as an integral part of their social networking and 
knowledge management systems, but itôs just one example of the type of tools available to organizations 
for collaboration, knowledge management, and social networking.  Similar tools tha t can foster social 
networking include Social text and Jive Software (Fischer and Ostwald, 2001). Knowledge management 
platforms including SharePoint, wikis, and a company portal for collaboration and social networking 
can help teams work together across different time zones and geographic locations while performing 
extensive research and development tasks (Levin and R. Cross, 2004). 
 
In addition to SharePoint, some MNRCFs use Yammer, a social networking site designed specifically 
for internal use in an organization (Levin and R. Cross, 2004). For MNRECFs with employees scattered 
throughout the world Yammer  can be used to help employees keep in touch and to foster a sense of 
community. Some of the posts on Yammer are personal in nature, but the vast majority is specific to 
work projects. Employees in MNRCFs frequently use Yammer to get assistance and ideas on how to 
improve their projects (Alavi and Leidner, 2001).  
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7. Conclusion  

In the modern, knowledge-based economy, hardly any company remains unaffected by the evolution 
of network -like relationships within and between firms (Harris, 2006). The complexities in tasks and 
the demand for creative work from the workers have shifted the style of work from, historically, one of 
coordination and cooperation to collaboration and the managementôs focus from the traditional 
ñprocess-basedò framework to a ñteams-basedò network structure [Tsui, 2002]. Employees MNRCFs 
belong to multiple organization units or even organizations and work in dispersed locations and 
therefore, they have a strong requirement for flexible and easy to deploy collaborative KM tools [Tsui, 
2002]. While in the last years comprehensive sets of tools including a mixture of different technologies 
supporting communication have inc reased, the individual components are not always well integrated 
[Harris, 2006]. Since the trend grows among users who are seeking to support a broad range of 
collaboration capabilities for the purposes of collaborating and sharing knowledge, the integrati on of 
collaboration technologies is vital [Harris, 2006].  
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8. Recommendations  

Social networking systems pose conflicting challenges by pitting privacy concerns against the ease of 
managing knowledge (Levin and R. Cross, 2004). Although such systems might motivate employees to 
contribute knowledge by developing a sense of community, the inherent complexity of setting security 
policies and controlling the visibility of knowledge managed through these systems poses a significant 
challenge to organizational adoption (Ala vi and Leidner, 2001). Organizations need mechanisms to 
protect information without prohibitive restrictions that could dissuade use (Fischer and Ostwald, 
2001). The more democratic characteristics of social networking systems must be balanced with 
organizational hierarchies and access control (Levin and R. Cross, 2004). For example, restricting the 
user base for the social networking system might be an easy mechanism to protect data privacy, but it 
could inhibit wider adoption and open contributio n (Alavi and Leidner, 2001). Assigning ownership of 
specific sections to key stakeholders. 
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Abstract  
Neighbourhood planning has always been considered as the key unit of any urban development. The origin of this term has 

been envisaged for a safe, resilient and inclusive society where in residents aim to engage well. However, due to the pressure 

of rapid urbanization and increasing housing demand, often neighbourhood planning fails to embrace the civic demands 

related to women residents. This paper explores womenôs perception on liveability in the residential neighbourhood with 

respect to the built environment and civic amenities. A case study has been carried out in two different wards of a tier-2 city, 

Keonjhar, the tribal city of Odisha which holds a unique cul tural background.  In this case study a questionnaire has been 

developed on the basis of six physical indicators which define the characteristics of the civic amenities provided in the 

neighbourhood that governs womenôs liveability. A sample of (n=30) women residents of three age groups being interviewed 

to explore the attributes associated with these indicators and how these are affected by the land use, spatial distribution and 

built environment. This paper aims to derive a gender sensitive framework on the basis of womenôs perception to plan better 

and safe residential neighbourhood, which will enhance the quality of life of women residents.   

Keywords :  Gender, Perception, Civic amenities, Urban Planning, Neighbourhood  

 

1. Introduction  
 
Along with the planning guidelines, a successful neighbourhood should also emphasize the human 
dimensions and their expectations to enhance the liveability.(Lynch,1998;Balsas,2004) The concept  of 
neighbourhood which originated in the far west has been introduced into In dia post independence. It 
was expected to embed well because it was flexible enough to morph rightly with the indigenous cultural 
values of India (Vidyarthi, 2015). In due course of time many Indian planners have implemented this 
modern concept in planning  new cities in India. However analysing todayôs situation, even planned 
urban areas have failed to meet the liveable qualities and are no more safe for the residents.(Jagori, 
2016).The increasing rate of violence against women in public spaces urge for a gender sensitive 
approach of planning for built environment(Dhar,2016).  
 
Generally residential neighbourhoods are planned with the simple notion to house the population 
wherein civic infrastructure is laid as per the given guidelines and norms. In absence of any clear notion 
about their spatial distribution, it is observed that  there are few pockets which are amassed with the 
civic amenities and few portions of the neighbourhood are sparsely fed with the service. 
 
In the planning of Bhubaneswar city, planner  O. Koenigsberger introduced óNeighbourhood Unitô with 
an expectation to create mixed communities which would call for a more inclusive and resilient 
society(Vidyarthi,2015; Kalia,1995). As the very first planned city of the state having come into being, 
it was expected to repeat the same ideology of planning for a few more emerging cities. But the core 
essence of neighbourhood planning which believed in safety of the inhabitants and its cultural 
adaptation was lost in the further process of planning. As indicated in the failure of steel city, Rourkela 
(Parida, 2017) the town planning of cities overlooked the need to incorporate cultural variation into the 
planning process. 



FARU 2018 - Proceedings 

18 

 

The Town Planning Unit of Keonjhar was established and operated with statutory functi ons in the year 
1990 after the 3rd five year plan (1961-64). Inspite of being mentioned in the town planning manual 
the recommendation of civic amenities for a neighbourhood as per its population, the spatial 
distribution of civic amenities face rejection from the userôs point of view. The same scenario has 
occurred in the cit y of Keonjhar making the places of activities almost inaccessible for the city women. 
The disorganised and lack of sensible planning of civic amenities are putting the female residentôs in a 
disadvantageous condition by restricting their access. To establish and explore the womenôs perception 
towards liveability, a group of women (n -30) were interviewed from two different wards of the town 
with respect to the spatial distribution and av ailability of civic amenities.  

2. Background study  

Before plunging into the specific case study of an Indian town, it is apt to understand the overall 
conception of town planning and the factors, which led to the realization of its urgency and planned 
visualization. In the post industrial revolution era th e western world faced the ugliest sporadic growth 
of cities giving rise to unhealthy environment and poor living conditions, which damaged the traditional 
ties of ancient civilization. This situation of human settlement pushed the thinkers to pause and thi nk 
rationally about t he betterment of the society and bring out new solutions. In 1920, New York planner 
C.A Perry had proposed the concept of neighbourhood unit which w repeated for almost seven decades 
as the most implemented planning principle. His prop osal was mainly focused on residential 
communities arranged around a central place, where the school was sited along with the playground 
and a small convenient shop at the centre being the heart of the community. The whole arrangement 
was described in a way that it can be covered in 1/4th of a mil, a distance which is easily walkable for a 
child and is approached though safe pedestrian access. The relationship between various design 
elements of the neighbourhood concept can be seen as a multivariate scheme, derived from six 
pri nciples: Size, boundary, open space, institution site, local shop and internal street system (Vidyarthi, 
2015).The interdependency and spatial location of the activities played a major role in designing the 
neighbourhood. Also the hierarchy of roads controlled the traffic movement in and out of the 
neighbourhood.  
 
Neighbourhood concept was not of scientific nature like any hypothesis testing but it was clear 
reflection of the modification in the past design experiences along with the prevailing thought pro cess 
of Perryôs era. On the basis of this development there emerged a new cultural and intellectual belief 
exhibited in the opinion of some American reformists of that period. (Banerjee and Baer, 1984) After 
the mass acceptance of the concept as a standard in American planning society, it started reflecting in 
the other parts of the world with some modi fications and creative amalgamation of many native ideas 
of planning. In India also neighbourhood concept started gaining recognition not as a slow sinking but 
as a sudden change. 
 
Post-independence, India faced a challenge in terms of town planning to ado pt a new philosophy which 
can liberate Indian planning from British colonial watermark. It was the first Prime Minister Nehru 
who advocated introducing modern concept of planning through which Indian cities would flourish in 
an organized set-up. The first planned city, Chandigarh was set as an example to break the stereotypic 
conception of colonialism and for both Nehru & Le Corbusier it appealed that machine age would be 
responsible to improve the society (Kalia,2006). Unlike Chandigar h, Bhubaneswar, the planned city in 
Odisha rose as a conflict between the traditional Odiya temple culture and modern secularism.  
 
Before Koenigsberger took charge of designing the capital city Bhubaneswar, it was supposed to adhere 
to the philosophy of Julius Vaz whose main intention was to organize a settlement reflecting local 
character. So it was a complex task for the planner to draw a master plan which would deliver modern 
amenities mentioned by the bureaucrats, still retaining the medieval traces. Besides, it was also 
expected to fulfill the dream of a capital city of Odiya people (Kalia, 1994). Koenigsberger also realized 
the composite character of the place and subsequently suggested for a mixed society practicing different 
profession which would give rise to a great economy and cultural diversity. He emphasized to create a 
neighbourhood unit with a residential area large enough to afford modern amenities but, at the same 
time, maintaining a walkable distance to provide the feel of a village where people have better civic 
responsibilities. These units were designed with the facilities reinforced specifically keeping in mind 
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the requirements of children and women. But the decision of making a horizontally expansive city 
accentuated more motorized transport which could not  support a walkable neighbourhood. 
 
Koenigsberger did not emphasize on the shopping activity and the location which was contradictory to 
Indian practice of ñBazaarò. There are many more instances, due to the plannerôs thought process the 
western prototype could not fit well to the Indian context, like that of in Keonjhar.  
 
The Town Planning Authority for Keonjhar was constituted by appointing Special Planning Authority 
in 1981. The Planning process was expected to deal with the territorial challenges and unique socio-
cultural background of Keonjhar city.  
 
Keonjhar is a mining city in Odisha with large area of land under the forest belt due to the influence of 
the neighbouring districts which are majorly identified as tribal areas (Mayur bhanj, Sundargarh of 
Odisha & Shinghbhum of Jharkhand).Thus the impact of a high cultural amalgamation is quite visible 
in the language, food habit, culture, rituals which affects the acceptance of social changes. As per the 
state Town Planning Act, the city master plan has been prepared to make provision for planned 
development, expansion & improvement of the city but there is a gap in terms of serving the local 
populationsô needs and spatial distribution of civic amenities. As quoted by Peter Grenell (1980) 
Planning being essential for decision making, it is essential to know what it can deliver and what it canôt, 
which outcomes are culture-specific and what can be absorbed by a society. 
 
As argued by Chris Maser (2010) each community has its unique cultural, physical and poli tical 
identification which makes the community adaptive or revolting to new changes. The deciding factor 
on which sustainability of a community depends is the flexibility of its cultural adaptation. Hence it is 
essential for plans to cater to the cultural practices of the community. As Keonjhar is driven by a more 
introvert cultural set up compared to the capital city, it is mandatory for the planning professional to 
gain the knowledge of its cultural transformation and the cultur al carrying capacity to design the built 
environment.  
 
Keonjhar is the 11th urbanized district of Odisha having 14.05% of its population living in urban areas. 
The female population in the district is 49.6% and the female literacy rate is 58% against 78% literacy 
in men. Also as per the census data for labour force participation, the percentage of female participation 
in non-workers category is 70.02% of the total non-workers population. This validates strongly that 
womenôs perception plays an important role in shaping up the planning & provision of civic amenities 
in the city of Keonjhar which will lead to more female participation in the labour force.  
 
There has been adequate amount of literature which advocates the present planning scenario is gender 
neutral which puts women in di sadvantage position in the society, hence there is a need of gender 
sensitive approach in planning and designing. Due to rapid urbanization where there is enough stress 
on affordable housing, efficient transportation network and planned infrastructure, spa tial planning 
has lost its focus which affects womenôs quality of life.  
 
Along with the reproductive & care taking responsibilities, women today have moved forward to a more 
dynamic life like participating in the countryôs economy. Due to this added duty, women have to travel 
the work place which is not always closer to the shelter, making things difficult.  
 
Women even with the appropriate skills and exposure often choose not to be part of the work force due 
to the unfair travel time between work and shelter and erratic spatial arrangement of civic 
infrastructure which consume most of their time in fulfilling the basic responsibilities (Kunieda, 
2007) .Women both working  and non-working have the responsibility of family and thus their mobility 
pattern and the choice for mode of transport is highly influence by the social construct. The daily trip 
pattern for a woman is multimodal, short and most ly walkable which is very different from men (Tiwari 
et al., 2014). To point out  accurately, Gopalan (2005) has argued, social construct in many community 
restricts womenôs movement which affect her accessibility to resources. Even in their own residential 
neighbourhoods where women are expected to have freedom of movement, due to unreasonable travel 
distance and location of activities makes it difficult to pursue. Moreover the safety of women has been 
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challenged frequently in public realm. As per the study of Jagori(2009 -2010), streets and public 
transports are reported as the most unsafe places for women. Hence due to the fear of being a target, 
women found it difficult to access resources which are available for them. 
 
The elements of built environment like, the residential density, street network, landscap e, market 
places and their positive attributes are directly proposal to the liveability of women (Foster, Giles-Corti 
and Knuiman, 2010) .The location of school, park, market, transportation means and their hub deci des 
the viability of the ne ighbourhood. Like mentioned earlier also, the planning guidelines do not provide 
for spatial distribution of amenities and it is left to the planner.   
 
As per URDPFI guidelines, the classification of roads have followed the hierarchy of traffic carrying 
capacity. However, while planning essential details like the length of roads, treatment of side edges, 
pedestrian pathways etc is often missed out.  Similarly, for the educational facilities, the norm has 
emphasized the site next to a play ground or park, but the spatial location of the school with respect to 
the residential neighbourhood is not defined.  

3.  Case study   

It is always discussed in any master planning process, that public participation plays an important role 
in decision making. Urban design should involve a dialogue between the planners and users who hold 
the knowledge of how an existing area works, about its needs & possibilities. (Mumford, 2015) . 
However, in most of the cases it doesnôt happen due to various reasons including lack of awareness 
among public and disinterest of the planning agency. Public participation is often done by the planning 
agencies to fulfil the statutory requirements of the approval process rather a serious commitment to 
take inputs from various stakeholders. Unless usersô perspective is taken into account in early stages of 
planning it is a challenge to incorporate the userôs aspirations. This creates a planning monolith which 
doesnôt offer multiple choices for the users. In order to understand the perception of women about the 
available civic amenities it is critical to recognize their special requirements first which can help 
improve their quality of life.  
 
As described before the case study is carried up in Keonjhar district in two different wards, ward no-12 
(population - 2109) & 13(population- 2353) which are located in the centre of the town. Due to the 
central location of the wards, it is expected to avail all the amenities without any difficulties. However, 
it is not true for the very obvious reason of their location, land use, characteristic of the built 
environment and the influence of socio-cultural aspect. As per the different types, the available civic 
amenities are categorised in basic three different divisions i.e. (i) institutional, (ii) commercial, (iii) 
recreational. Each amenity was evaluated on the basis of availability, safety and accessibility which 
control womenôs choices. 
 
Apart from the questionnaire interview, few observations were taken into account to understand the 
urban characteristics of the build environment. Each dimensi on and their indicators are evaluated on 
the basis of few observational inputs like presence of óguardian eyesô, length of the approach road from 
the shelter, abandoned sites near the activities, loitering of men around the public places, absence of 
activi ty generators, presence of activities which creates imbalance in urban mix, illumination level at 
public places and access roads, traffic movement in and around neighbourhood, abandoned routes or 
spaces. These are the reasons which are responsible for the decline of the public places.    

3.1 INSTITUTIONAL AMENIT IES  

As to serve the population of the neighbourhood there are four schools in close vicinity which falls in a 
range of 700m radial coverage distance. However it takes more than 15-20 minutes for a child to walk 
to the school. In absence of proper hierarchy of roads and thus, many internal roads become channel 
of through traffic. Hence, the pedestrian route taken by schoolchildren is not different from vehicular 
movement. This becomes a matter of concern for the mothers and they are constrained to accompany 
their children as they walk to and from the school.  
 
Moreover, it is observed that the access road to the school has negative characteristics like high 
boundary walls without any punctuation which d oes not allow any watching eye on the street. As crimes 
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are opportunistic in nature when people are engaged in their daily activities when they find a potential 
target(Foster, Giles-Corti and Knuiman, 2010)  , these kind of poorly designed built spaces create a 
niche for entrapment (Prevention, Environmental and Guidebook, 2008) . 
 
Crime is directly associated with the absence of natural surveillance (Jacob,1992). 90% women who 
responded to the survey identified similar streets and spaces where they do not prefer to travel to avoid 
being a potential target.  
 
Near the school zone a daily market set up adds traffic stagnation and it increases on weekends. The 
limited road width is incapable to allow traffic flow amidst the informal sector street market. This poses 
additional safety hazard for school going children. 
 
As per the requirement (URDPFI guidelines) there should be a play area associated with the school, 
where children can pursue their recreational hobbies in leisur e time. In many cases, due to the prime 
location of the school it becomes difficult to accommodate a fairly spacious play ground in the premises.  

3.2 PARKS AND RECREATIONAL AMENITIES   

Appropriate location and design of parks and open spaces is important to ensure their use by all sections 
of the society. A study in Vienna revealed that most of the girls in growing stage drop out pursuing 
physical activity (Urban Development Vienna., 2013) due to lack of any special zoning in play field  
which would give them a sense of their own space. 
 
Recreational desires have extended in recognition of the fact that satisfactory leisure experiences can 
contribute to self -fulfilment (Broeck, 1984). Hence the userôs expectation demands a recreational space 
with multiple choices and facilities to fulfil their leisure need.  
 
In Keonjhar town there is only one town park provided at the centre of the city assuming it will satisfy 
the need and enhance the quality of lif e. As per the study area, this park is located in the radial distance 
of 1.2km which is far from the residential area. The distance of the park is not easy to travel for a child, 
as one has to cross the heavy vehicular zone of the city. Accompanying ownôs children on everyday basis 
for recreational pursuit is a tedious affair for the women of the neighbourhood. As parents of adolescent 
girls want to keep an eye on them for safety concern (Urban Development Vienn a., 2013), they do not 
prefer their children to travel far, where they are susceptible for victimization.  
 
Even mothers of small children feel at ease when they find their kids playing in the range of their eye 
spot and ear spot. Hence, it results in converting open spaces or streets in close vicinity of their homes, 
to recreational area. This allows parents to have easy natural surveillance. Spaces if not designed as 
they are designated, get converted or modified as per the userôs demand (Prevention, Environmental 
and Guidebook, 2008). So the spaces encompassed by the cluster tend to serve as play area for kids of 
the vicinity  extending a hand to fulfil their recreational need. Thus, the mothers have no choice but to 
compromise with the quality of spaces available while choosing the safety factor. 
 
The internal planning of the sole recreational park of the city, in absence of zoning divisions for different 
users offers a few handfuls of choices for users. Play equipments are haphazardly placed leaving no 
space for any other field game. There is no hierarchy of spaces for different age group activities where 
zoning preferring gender sensitive approach is a phantasm. A zoning segregating for the gender neutral 
games and the gender preferred games would actually enhance the usage of the park allowing more 
users of both the sexes. Moreover if spaces would be assigned keeping in mind different age group 
women it would result attracting more female users by their choice and not by obligation. This will also 
allow elderly grandparents observe their grand children playing while they can resume their physical 
activities. 
 
Most of the respondent of growing age (11-20) responded asking for safe, separate zones in the park 
with natural surveillance which will attract the female users to participate actively in pursuing physical 
or even cultural activities. Due to lack of preference in spaces they choose to stay at home compromising 
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with the available resources. Even due to the social construct and introvert society, it does not give a 
free hand to the female to go far from home for sports and games. 

3.3 COMMERCIAL AMENITIES   

This is one of those amenities which is more frequently used by the female residents rather than the 
men to take care of the needs of the family. The nearest planned shopping centre falls in the radial 
distance of 600m which offers a limited choices of products. The central market area is beyond 1.5km 
of radial distance from the target neighbourhood. Moreover, the mode of transportation which is para -
transit in nature is not readil y available near the neighbourhood at any point of time. So to avoid 
unnecessary expense women take a trip by walk (Kunieda, 2007)  at the cost of their safety by crossing 
heavy traffic zone. 
 
Even the permeable street layout where there is less variation in traffic movement makes the walkability 
of old women and young females more vulnerable to violence. Though women feel little safer at 
óencounter zonesô(Foster, Giles-Corti and Knuiman, 2010)  but as they go farther from public realm, the 
poor illuminating quality of roads makes its worse to walk safely. The absence of safe pedestrian 
footpath, the edge condition of roads, encroachment of informal sector and lack of segregated lanes for 
pedestrians and vehicular traffic movement creates additional challenges for women of all age to access 
the resources. 
 
Inside the residential neighbourhood small shopping outlets are located to accommodate the need of 
day-to-day demand which is again not approachable easily due to the loitering characteristics of men 
around it. The proximity of the convenient store to the shelter allows strangerôs presence near that area, 
hence enhancing the fear of crime. 
 
As per literature it is stated that people living closer to daily shopping areas which are surrounded by 
strangers, endangered femaleôs life enhancing the chance of victimization(Foster, Giles-Corti and 
Knuiman, 2010) . Hence proximity of activities and the adjacent land use affects a lot on the quality of 
life, depending on its positive or negative characteristics. Adjoining to these convenient shops, vacant 
plots are there which detach the association of natural surveillance abruptly creating a sense of fear. 
 
As per the survey, many college girls reported that they do not feel safe go outside after dark and avoid 
routes where there are more men loitering. Hence, there are design discrepancies resulting spaces 
which enhance unsocial activities affecting the mobility of women in the  neighbourhood. 

3.4 SOCIO-CULTURAL BACKGROUND 

Every culture makes the difference between social system and environment, inclusion or exclusion or 
between social expected behaviour and social deviance(Brocchi, 2014).Keonjhar city stands out as a 
distinct cu ltural set up due to the influence of native Ho tribe is a branch of Munda which forms an 
eminent part of the total tribal population(44.5%) of the district (Census, 2011).This tribe belongs to 
austro-Asiatic lineage (óTribes of Orissaô, 1990) lives in the villages and forests of the district.   
The daily goods market of Keonjhar is heavily dependent on the tribal people for the availability of fresh 
hand-picked items from the forest which gets an upper hand over the modern super-market. However 
the space allocated for putting up such markets is inadequate and is far from the heart of the city, this 
makes it difficult for women of nearby villages to commute. Hence they end up spreading their 
merchandise on the main road and this restraining the smooth flow of traffic. It would be of great help 
if few permanent planned spaces will be provided in the central area of the market which will not affect 
the traffic movement, allowing the villagers to earn their livelihood and serve the needs of the local 
residents.  
 
As a daily activity, these tribal people are used to prefer alcohol as part of their routine life. Hence the 
neighbourhood is located with small liquor outlets which become hub of unsocial activity after the 
sunset. The open spaces seem to get transformed to open pubs changing the character of the place and 
making them unsafe. This terrifies women from the nearby neighbourhood to pass this area while 
travelling alone or even in groups. Quite clearly many of these issues are related to city management 
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and can be easily implemented by shifting the location of liquor shops away from residential areas.
  

4. ANALYSIS 

                                                                                                                                                                    

 

 

 

 

 

 

 

 

 

 

 

In the study we have considered three basic dimensions i.e, availability of resources, accessibility of 
resources and the safety factor which influence womenôs liveability. 

The study reveals that the availability of the amenities plays an significant role which again becomes 
difficult to access due to the In this context, it was found that the availability of the amenities plays an 
significant role which again becomes difficult to access due to the lack of foresight in spatial planning. 
Moreover, the characteristics of the physical environment, which are not designed as designated, make 
the conditions worse in terms of accessibility of the resources.  

5. Conclusion  

City design is a game of all the stake holders in the same arena with fair shares and responsibilities. 
Every city has its own cultural story which people want to remember their whole lives and celebrate it 
though their life style. Hence it is essential for planners to collect the knowledge about their socio-
cultural background and draw out the expectations of the residents keeping in mind their cultural need. 
Looking at todayôs scenario where womenôs life has been drastically changed and so their expectations 
from the civic amenities, this is the call of time for the planners to shift the focus towards gender 
sensitive approach of spatial planning which will improve the quality of life for all.   
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Abstract  

Landslide is one of the main natural disaster that Sri Lankan intermediate zone faced. In most of the cases, property damage 

and vulnerability of people significantly high compared to the other natural disasters. This mainly occurs due to poor disast er 

forecasting methodologies, lack of early warning systems and preparedness practices. Therefore there is a vital need of 

implementing a model for landslides prediction.  In this research, it supposed to introduce landslide forecasting model based  

on remote sensing methodologies and Artificial Neural Network (ANN). Landslide forecasting modelling has long history in  

many countries and most of the scenarios it was based on the trend line analysis, and liner and non-liner regression analytical 

methods and models. Remote sensing methodologies and technics are doing significant impact on landslides disaster 

evaluation and mitigation process in multiple sectors. Normalized Difference Vegetation Index (NDVI) has shown powerful 

calculation remote sensing techniques to identify vegetation, soil and build -up areas and significant variations of them through 

the raster calculation methods. Hence, these factors were rarely use in existing landslide forecasting models. This research is 

identified the significance of these calculations on landslide forecasting using ANN model with NDVI. The model was 

evaluated using a baseline model. The results of the model expose ability to increase the accuracy than existing landslides 

forecasting models.   

Keywords :  Artificial Neural Network  (ANN), Normalized Difference Vegetation Index (NDVI)  

 

1. Introduction  

Landslide is define as earth soil structure moved from its top to bottom due to loss of soils friction. This 
can be occurred due to several phenomenon and can be categorized as manmade and natural causes 
(Weerasinghe & Malalasekara, 2008). As manmade scenarios it can be occurred due to the 
constructions of hill areas, deforestation, resettlement and mining and the other way as the natural 
phenomenon it can be occurred due to the earth quake, heavy rain, wind, and topology and terrain 
system (Bandara, 2005). The particular movements of the soil structure occurred in several ways such 
as fall, topple, slide, spread or flow. This mass movement vulnerable to generate disasters and caused 
to the death of people and property losses (Bandara, 2005). 
 
In the Sri Lankan scenario Landslide can be identify as one of the main disaster which faced by the 
central highlands of the country during the rainy season such as Watawala landslide  in 1992, Hela Uda 
landslide  in 1993,  Naketiya landslide in 1997, Mulhalkele in 1986 and Elapatha, Abepura landslide in 
2003 (Weerasinghe & Malalasekara, 2008). This threaten loss of lives and damaging the property and 
having a significant impact on the countryôs economy. In most of landslide occurrences, property 
damage and vulnerability of people significantly high compa red to the other natural disasters. This 
mainly occurs due to poor disaster forecasting methodologies, lack of early warning systems and 
preparedness practices of the people. For the occurrence to the landslide there can be impact several 
phenomenon such as topology, terrain, aspect, curvature and the type of the soil particles of the ground 
which vulnerable to the landslide.  
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Researchers were developed (Subhashini & Premaratne, 2013) Landslides prediction models using 
ANN and GIS. However the accuracy is still low due to the factors that were considered in the models. 
Considering the probabilistic landslide hazard mapping using GIS and Remote Sensing data used 
topographic, soil, forest cover, slope, aspect, curvature, texture, material, drainage and effective soil 
thickness as its considering factors. But most of the data are outdated and have gathered from the 
countries topological database but not the real-time surveys or remote sensing technics. Hence the 
particular research does not considered the vegetation change impact and the build-up area change 
impact to the landslide vulnerability which consider in higher level in this particular propo sed research 
(Lee, Choi, & Min, 2004).  Considering the landslide forecasting modelling has long history in many 
countries and most of the scenarios it was based on the treadling analysis, and liner and non-liner 
regression analytical methods and models (Lee, Choi, & Min, 2004). 
 
In this research, it supposed to introduce landslide forecasting model based on Remote Sensing 
methodologies and ANN.  The model identified input as NVDI, distance from roads, distance from 
channels, aspect, slope, profile curvature and slope curvature. This model interstates GIS and ANN to 
increase the accuracy and evaluated on one baseline model of (Subhashini & Premaratne, 2013) with 
regards to accuracy.  However, ANN and GIS shows significant accuracy and the predictions which 
made on shows high accuracy compared to the actual ground scenarios and most of the time model is 
flexible to use in environmental based modelling with high significance level.  
 
The proposed model provides valuable insights for landslides prediction. The government can use this 
knowledge to as early warning system for landslide prediction. This paper is organized as follows: 
Section 2 presents Related Works, Section 3 Data Collection and preparation, and Section 4 
Methodology and Results. Finally, Conclusion is discussed in Section 5. 

2. Related Work   

Considering the Sri Lankan topology and the tropical weather conditi on there can be identify diverse 
environmental hazards are occurred due to many environmental and manmade reasons with the 
diversify terrain s ystem, environmental system and the weather condition (Bandara, 2005). Mainly Sri 
Lanka can be divided into three climatic zones namely dry zone, wet zone and the intermediate zone 
(Bandara, 2005). Most of the time landslide vulnerability is impacted on th e intermediate zone in the 
country due to high elevation and the topology and climatic condition of the area (Weer asinghe & 
Malalasekara, 2008). High precipitation level, informal construction, agricultural pattern and 
neighbourhood development in environm ental sensitive areas has risen the impact of the landslide 
occurrence and its vulnerability. Therefor some research institute (NBRO) and government 
departments have demarcate some areas in the intermediate zone as landslide potential areas such as 
Matale, Kandy, Nuwara Eliya, Badulla, Kegalle, Ratnapura, Kalutara, Galle, Matara and Hambantota 
(Weerasinghe & Malalasekara, 2008).  
 
Landslide forecasting modelling has long history in many countries and most of the scenarios it was 
based on the Univariant probability analysisïlikelihood ratio method (Lee, Choi, & Min, 2004), This 
methodology refers the past occurrence of the landslide and measure the probability to occur future 
landslide with the same module situation and its probability will be differ with its  likelihood level. ñA 
landslide occurred in the past because of a landslide-related factor, and future landslides will occur 
because of the same factorò (F, Chung, & Fabbri, 1999). Relatively the particular method easy to predict 
the landslide scenarios with the past available data and the landslide occurrence but the future 
predictions made some sort of a dilemma because of the factors which occurred to the past landslide 
occurrence may not be impacted on the future landslide occurrence or maybe there can be new impacts 
to the future landslide occurrence which is not considered at the past scenario and may be there can be 
hidden factors which influence higher degree of level to occurrence of the landslide. Therefor the 
predictions which made on the particul ar method made question for predicting future scenarios. But 
this model shows greater impact to the landslide occurrence and their predictions and most of the time 
shows acceptable level of accuracy and data has been validated with the future occurrence or past 
landslide predictions.  
 
The liner and non-liner regression analytical methods (Vujica, 1967), statistical approach considered 
one of the famous method in the landslide prediction process. But this method made some sort of 
contradiction when evaluati ng the landslide forecasting in the future because of the situational change, 
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the spatial differences of the ground and climatic condition change rapidly and sometime itôs not shows 
linearity. Hence the prediction can be vary with the ground morphology and  the accuracy might be 
decline.  
 
Relative risk approach (Kamrul, Habibah, Lea, Afi, & Abdulbasah) and Decision tr ee algorithm 
(Karunanayake & Wijayanayake, 2016) models. Both models are used to predict landslide forecasting 
but both models shows negative and positive impact to the forecasting landslide impact. Relative risk 
is comparative method to measure the significant of the factors which are impacted to the landslide but 
comparison between the factors made some sort of confusion and may be some factors are be vary with 
the ground situation and the considering environment scenario. Decision made tree is route cause 
analytical method that  compromising the root causes to the landslide occur ace and the impact which 
made to the route will be generate the different level of the landslide probabilities. Considering all above 
mention methodologies which are used in early scholars to predict the landslide occurrence shows 
positive and negative c̀ onstrains and it can be seen combine approaches also used to mitigate the 
negative contains of each models and mage the accurate predictions.  
 
However, ANN model shows significant accuracy and the predictions which made on shows high 
accuracy compared to the actual ground scenarios and most of the time model is flexible to use in 
environmental based modelling with high significance level (Subhashini & Premaratne, 2013).  
 
For the occurrence of the landslide past studies have identified several factors that are caused to the 
landslide occurrence as Elevation, slope gradient, slope aspect, curvature, landcover, vegetation, 
distance from road, distance from streams, distance from fault line, geology, soil texture and 
precipitation with different classes (Subhashini & Premaratne, 2013).  
 
Remote sensing methodologies and technics are doing significant impact on environmental disaster 
evaluation and mitigation process in multiple sectors  (Lee, Choi & Min, 2004).  Normalized Difference 
Vegetation Index and Normalized Difference Soil Index and Normalized Difference Buil t-up Index 
calculations are powerful remote sensing technics to identify vegetation condition and its change, soil 
conditio n and its change and the build-up areas through the raster calculation methods (Li & Chen, 
2018). For the analytical purposes this research only have considered the NDVI calculation out of the 
other mentioned (NDSI, NDBI) calculations. Hence, this particul ar research supposed to identify the 
significance of above mentioned calculations on Landslide forecasting modelling with collaborati on 
with other identified factors such as Slope, Aspect, Distance from the Road Network, Distance from the 
Stream Network, Profile Curvature, Planeform Curvature (Subhashini & Premaratne, 2013).  

 
 

ὔὈὠὍ
ὔὍὙὙὉὈ

ὔὍὙὙὉὈ
 

(1) 

 
In NDVI calculation  (Afirah, et al., 2018)  NIR represent the near infrared band and Red Represent the 
visible color band and NIR will reflect the vegetation and RED color will absorb because of the 
photosynthesis process of the plant. By analyzing images recorded from visible red and near-infrared  
(NIR) wavelengths, it can determine the coverage of vegetation on the surface of the Earth (Afirah, 
Sharifah, & Asmala).  In the NDBI calculation SWIR represent the short wave infrared which will reflect 
from the buildup areas because of the material type and surface of the structures reflect the short wave 
infrared band. NDBI enables built -up areas to be mapped at a higher degree of accuracy and objectivity. 
The assumption underlying the NDBI method is the spectral reþectance of urban areas in SWIR 
exceeding that in NIR (Zha, Gai, & Ni, 2003).  
 
The Governments and research institutions worldwide have attempted for years to assess landslide 
hazards and risks and to determine their spatial distribution. In this research it is expected to develop 
a model to predict landslides using ANNs and GIS. 

3. Da ta Collection and Methodology  

The study area is manly focusing on Aranayake GN Division Kegalle District as described in Figure 1, 
which is already affected to the landslide occurrence in 16th of March 2016 and locations were recorded 
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by the National Buil ding Research Organization (NBRO) in Sri Lanka. In Particular area temperature 
of the location is varies from 260C to 28oC and annual rainfall from 350 to 400 mm.  

 
 

 

 
 
 
 
 
 
 

 
 

 
 

Figure 2, Study Area and Landslide Locations 
 
The particular research considered the both 25 testing points as the training points to acquire the result 
of the model with all considering factors in the analysis.    
 
As above discussed factors are mainly selected based on the previous research (Subhashini & 
Premaratne, 2013) (Kamrul, Habibah, Lea, Afi, & Abdulbasah)  articles with considering their 
significance level to the occurrence of the landslide in different scenarios (F, Chung, & Fabbri, 1999).  
The data which considered are categorized in two different types, road and streams are in vector format 
and all the other data comes in the raster format. Therefor its need to categorized into one particular 
type and here used methodology was convert all the data to the raster format and then conduct the 
reclassification tool categorized them in to different significance level in ArcGIS 10.6.  The data for the 
considering factors are mainly collected from the satellite imagery as raster and the data were acquired 
from USGS Landsat 8 and 7 data that were used in this study. The data were selected based on the high 
quality of data acquired by the Landsat satellite and the satellite image corrections were done by the 
Qgis 2.18 ï Atmospheric correction tool.  The data were acquired on 27th of November 2001 (Landsat 
7) and the 31th of March 2016 (Landsat 8) also purposing of the comparison Vegetation changes and 
16th May is one of the immediate landslide occurrence Day of the particular location.  
 
 

 

 

 

 

 

 

 

 

 

Table 1, Aspect and Soil Profile Classification Values 

Landslide-causative factors such as slope, aspect, distance from the road network, distance from the 
stream network, profile curvature, Planeform curvature and vegetation change were considered for the 
ANN calculations. For accruing the topographic data, digital elevation model (DEM) were constructed 
with a resolution of 30 -meter and the data were acquired from the Earth Observation Research Center 
/JAXA (Figure 2). From DEM, it is calculated the slope, aspect, profile cur vature, Planeform curvature 

Factor  Factor  
Aspect  Value Level  Profile Curvature  Value Level  
Flat 1 (-3.511242) - (-1.242257) 1 
North  2 (-1.242257) - (-0.695514) 2 
Northeast 3 (-0.695514) - (-0.422142) 3 
East 4 (-0.422142) - (-0.230782)  4 
Southeast 5 (-0.230782) - (-0.094096)  5 
South 6 (-0.094096) - 0.015252 6 
Southwest 7 0.015252 - 0.124601 7 
West 8 0.124601 - 0.315961 8 
Northwest  9 0.315961 - 0.698682  9 
North  10 0.698682 - 3.487073 10 
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and the stream network by using Spatial Analysis Toolkit in ArcGIS 10.6. As Table 1 shows the data 
were classified into the different class values by using reclassify tool considering their significance level 
according to their classification values (Lee, Choi, & Min, 2004). As shown in the Table 1: the aspect is 
one of the main factor that impacted to landslide occurrence have been identify in previous studies and 
profile curvature refers the direction of the maximum slope. Posi tive values refers the convex, the 
negative value refers the concave and the zero refers the linearity of the curvature. (Kamrul, et al., n.d.) . 

 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
Figure 3, Digital Elevation Model. 

 
According to the previous research (Kamrul, et al., n.d.)  there have been identified slope is one of the 
critical factor to landslide occurrence and when the slope is increase the landslide occurrence 
probability become higher (F, et al., 1999). The Planeform curvature (commonly called plan curvature) 
is perpendicular to the direction of the maximum slope. Planeform curvature relates to the convergence 
and divergence of flow across a surface. A positive value indicates the surface is laterally convex at that 
cell. A negative plan indicates the surface is laterally concave at that cell. A value of zero indicates the 
surface is linear. (Bandara, 2005). Table 2: shows the Planeform and the slope according to different 
classification level and considered the significance of the factors to occurrence the landslide. The 
Planform curvature (commonly called plan curvature) is perpendicular to the direction of the maxim um 
slope. Planform curvature relates to the convergence and divergence of flow across a surface. A positive 
value indicates the surface is laterally convex at that cell. A negative plan indicates the surface is 
laterally concave at that cell. A value of zero indicates the surface is linear (Bandara, 2005). 
 

Factor  Factor  

Planeform Curvature  Value Leve l  Slope  Value Level  

(-2.525286) - (-0.378822)  1 0.025721 - 2 1 

(-0.378822) - (-0.175473) 2 2 - 6 2 

(-0.175473) - 0 3 6 - 10 3 

0 4 10 - 14 4 

0 - 0.186037 5 14 - 18 5 

0.186037 - 0.389386  6 18 - 21 6 

0.389386 - 3.25887 7 21 - 25 7   
25 - 30 8   
30 - 40 9   
40 - 67.525726 10 

 
Table 2, Planeform and Slope Classification Values 

 
For calculating the impact of the road and the stream network for the landslide occurrence the distances 
are measured based on the Euclidian distance by using the Euclidian distance tool in ArcGIS 10.6 and 
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divided into the different distance categories based on the impact level as shown in the table 3 and 
distance are shown in meters. (Lee, Choi, & Min, 2004) . 
 

Factor  Factor  
Channel  Value 

Level  
Road  Val ue 

Level  
0 - 100 1 0 - 100 1 
100 - 200  2 100 - 200  2 
200 - 300 3 200 - 300 3 
300 - 400  4 300 - 400  4 
400 - 500 5 400 - 500 5 
500 - 1000 6 500 - 800  6 
1000 - 
1500 

7 800 - 1200 7 

1500 - 
2000  

8 1200 - 1700 8 

3000 - 
9999999 

9 1700 - 2500 9 

337.5 - 360 10 2500<  10 
 

Table 3, Channel Distance and Road Distance 
 

Calculating the significant factor which the particular research is mainly focusing on the NDVI index is 
calculating by considering two satellite images which are obtained with 15 years gap (on 27th of 
November 2001 and the 16th of March 2016) because there cannot be identify rapid land use change of 
the area with short-term year gap. Also for the better visualization and enhanced the accuracy of the 
imageries there also have been used pan sharpening method in Qgis to enhance the accuracy of the 
satellite images (Afirah, et al., 2018). Then after NDVI calculation were run for the both images by using 
the above mentioned calculation. NDVI classification reference the vegetation condition and its health 
condition. Based on the previous studies it has been demarcated as follows (Afirah, et al., 2018) . 
 

 

 

 

 

 

Table 4, NDVI value according to their reflections.  

As shown in the Table 4 the training data are divided into 3 major classes, Low Vegetation, Moderate 
Vegetation and High Vegetation areas. Density of the gray color shows the significance of the 
calculation and itôs divided into main thee classes using reclassification tool as above mentioned 
categories.  Afterwards, the color mapping and labeling of the satellite image for three classes were 
performed.  The process of classification based on NDVI threshold is explained and compared to the 
classified image. As the table 5 shows the vegetation change of 2001 and 2018 was detected from the 
Landcover Change Detection Tool in Semi-Automatic Classification Plugin in Qgis 2.18.  

 

 

 

 

Value of 
NDVI  

Description  Value of 
NDVI  

Description  

0.1 or Less Low NDVI  0.1 or Less Low Vegetation 

0.2 to 0.5 Moderate 
NDVI  

0.2 to 0.5 Moderate 
Vegetation 

0.6< High NDVI  0.6< High Vegetation 
area 
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Table 5, Landcover change from 2001 to 2016 

 
Hence, the particular change also be calculated by using image comparison methodology by using the 
value changes of both layers (2001 ï 2016) in each layer attribute tables two considering years. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4, NDVI Calculation in 2001 and 2016 

 

4. Analysis and Results  

The model was consisted with identified factors, ANN and classify the data in to two classes as 
ñLandslide Occurrenceò and ñLandslide Absenceò as in Figure 4. Using the identified factors model was 
trai ned and the ANN was with seven inputs, one hidden layer with five nodes and two outputs with 
three layered Feed forward. Training data set was normalized to set the value in between one and zero. 
The sigmoid transfer function was used in each layer and trained was used as the training function.  

 
 

 

 

 

 

 
 

 
 
 
 

Figure 5, Model Architecture  

 

0 10000000 20000000

Low Vegetation to Low Vegetation

Low Vegetation to High Vegetation

aƻŘŜǊŀǘŜ ±ŜƎŜǘŀǘƛƻƴ ǘƻ aƻŘŜǊŀǘŜΧ

High Vegetation to Low Vegetation

High Vegetation to High Vegetation

Pixel Change



FARU 2018 - Proceedings 

32 

 

 
Model was tested using 25 point for each class. The results has shown in Figure 4:  with compared with 
the baseline model (Subhashini & Premaratne, 2013). 

 

Model  Accuracy  

Proposed Model 92% 

Baseline Model 83% 

 
Table 5 , Model Accuracy 

 
 
Based on the selected factors NDVI highly effected on the change. As in Figure 5 for Landslides occurred 
NDVI is always stable when compared to landslides does not occur.  
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5, Changes of NDVI 

5. Conclusion  

This particular research mainly focusing on to the evaluating the significance of the satellite imagery 
data for the landslide forecast modeling mainly based on the NDVI calculation and its change with the 
years. Considering the base line model (Subhashini & Premaratne, 2013) which was showed 83% of 
accuracy level and the presented Model shows the 92% of accuracy level with the considering seven 
factors specially referencing to the satellite imagery calculated data. Therefore it can be considered 
Remote sensing technics are doing very essential and significant impact to the landslide forecasting 
modeling and the NDVI calculation can be considered as a significant factor for the future landslide 
forecasting practices and simulations.  
 
As limit ations of the model there can be identify the low accuracy of the freely available satellite imagery 
data and availability of recordings regarding the disaster vulnerability and occurrence. It also identify 
lack of up-to-date factor details such and soil types, road construction data and land use data etc., in 
developing and underdeveloped countries. Further it can be suggest deep learning network (deep 
neural network) for the future modifications of the proposed model to enhanced it accuracy and 
simulation  capabilities. 
 
Hence, this particular research findings would be essential for the future landslide predictions and 
mitigation process for researchers and scientists. Also above mentioned methodology would be useful 
for the developing and under develop countries for the ir environmental and urban planning process for 
the sustainable development.  
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Ab stract  

People in the modern world spend most of their time in workspaces. Yet these workspaces are rarely designed to promote 

humane aspects. Open plan offices are getting popular despite their effect on people. Recently there is a boost in the local 

infor mation technology field where many young people work. Therefore identifying effects of open plan workspaces on 

workersô job satisfaction has become vital. Vision is the prominent way of experiencing a space and spatial layout decides the 

occupantôs visibility in a space or through spaces, creating sense of privacy and interaction. Even though several organizational 

and environmental factors affect job satisfaction, this paper focuses only on visibility and privacy levels in open plan offices. 

Visibility gra ph analysis was recognized as a quantitative analysis tool to measure spatial configuration and a self-reported 

questionnaire survey was launched to collect qualitative measures on user experience. The analysis proves that different open 

plan configuration s have different visibility patterns and create different levels of privacy. Higher satisfaction levels are 

reported from software company workers in op en plan offices and increased privacy levels are identified in offices having 

individual workstations wi th different levels of visibility, which promote flexibility and adaptability within the workspace.  

Keywords : Workspace design, Open plan offices, Visibility Graph Analysis, Job satisfaction  

1. Introduction  

When people mention where they óliveô, they often talk about their houses or neighbourhood. But people 
spend their day in workplaces as much as they spend it in their houses. This emphasises the importance 
of designing sustainable workspaces for people to live in. As humans we have a symbiotic relationship 
with the environment; the environment influences our behaviour and we in turn influence the 
environment  (Emberson, 2016). Nevertheless most of the current corporate offices use open plans and 
transparent walls to encourage interpersonal coordination an d communication, symbolize 
organizational transparency, receive daylight and provide views inside and outside ignoring the 
behavioural and psychological effect of the spatial configuration on occupants  (Augustin, 2016)  

Vision is the most prominent way of  experiencing a space and spatial layout acts as the basic feature 
which decides the occupantôs visibility level in a space or through spaces. Visibility also suggests sense 
of privacy and level of interaction in a space which affects the perception of space and eventually the 
job satisfaction levels of the workers. Previous studies have suggested that working environments where 
visual and acoustic barriers are low, can be distracting (Veitch, 2012) while increasing awareness of 
colleaguesô activities and shared, amenity-rich common spaces encourage interactions (Allen & Henn, 
2007) . Most of these studies use empirical evidence and show contrasting results. 

The present paper explore the application of space syntax tools to analyse spatial qualities 
quantitat ively and investigate the effects of open plan layout on the job satisfaction of IT professionals. 
The study is limited to three software companies located in Trace expert city, Colombo in order to 
control other environmental factors that affect job satisf action. The organizational and individual 
differences are minimised by selecting similar companies which are engaged in transactional 
knowledge work involving sedentary behaviour and young workers with similar educational 
backgrounds. 

Spatial layout of each case study is analysed using space syntax theory based depthmapX software 
developed by Tasos Varoudis and the knee level of an average person is taken as observation height to 
include furniture as barriers for permeability. The visibility level of overal l layout and individual 
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workstations are considered for the analysis. The individual job satisfaction levels are measured 
through a self-reported questionnaire survey and compared with visibility values.  

2. Literature Review - Work, workspace and the worker  

As Churchill (1924) mentioned we make our buildings and afterwards our buildings make us. This 
reciprocal nature often makes it difficult to explore th e factors that lead to certain design choices, 
human behaviour and experience. When it comes to workspace design, these design choices can be 
categorised as organizational, social and environmental. Workspace design starts as a response to the 
demands of an organization; the employer wishes to get maximum output from his employee. But it is 
difficult to achi eve without considering the environmental comfort of the workers. Nonetheless it is 
during the occupancy stage that we get to observe the compatibility of the workspace with its users. 

2.1. ORGANIZATIONAL DESIGN OF A WORKSPACE 
  
Francis Duffy (1985) defines a building as the framework that permits technology, organization and 
communications to coexist and he further states that architects should know data about technical 
variables, socio technical variables and technical organizational variables when designing a workspace. 
He introduced organization typologies depending on two elements: the nature of work (routine/non -
routine) and the nature of change (slow/rapid). He also predicted that the tendency of workspace is 
towards more rapid change and less routine (Saurin, 2012). Therefore emphasising the need for more 
flexible and adaptive workspace designs. 

Along with the changing nature of the workspaces, office layouts have evolved from elemental solitary 
dens to open plan offices and office clubs. When considering both advantages and disadvantages of an 
open plan layout that have been studied over the past decade, the role of visibility in determining the 
level of communication and privacy can be identified as important.  

2.2. SPATIO-VISUAL PATTERNS OF WORKSPACE LAYOUT 

The idea of patterns or generic relationships in buildings is vastly discussed by Christopher Alexander 
(1977). These work are based on his ñhuman, sensitive and scientificò approach to architecture which is 
a design philosophy that is timely and worthy. Francis Duffy in his article, Architects and social sciences 
(1968) remarks the relevance of patterns to the job/ worker/ building model.  

Hence spatio-visual patterns are the building blocks that are created in relation to oneôs visual access 
in a space. Visual access can be defined as the degree to which different places and features in an 
environment can be seen and it is a significant physical characteristic of an environment. Moreover in 
1981, Weisman has stated that changes of appearance of an environm ent, the allowed visual access and 
the complexity of the spatial layout as the psychology relevant physical characteristics of an 
environment.  (Montello, 2007)   

Spatio-visual patterns encourage certain behaviours in a space. Face-to-face communication and 
interaction, privacy, territoriality, control and supervision have been suggested as the psycho social 

Figure 2:  Types of spaces 
corresponding to the styles (Deb, 
2011) 

Figure 1:  Different kinds of  
work styles 

(Deb, 2011) 
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constructs in a workplace by a review done by Mahbub Rashid and Craig Zimring after referring a 
number of empirical literature.  

2.3. ENVIRONMENT AL PSYCHOLOGY OF WORKSPACE 

Working can provide some of the best and some of the worst experiences in life. Many factors determine 
a personôs productivity, stress, and satisfaction at work and among them psychologists have identified 
that the physical envir onment has an important influence on employee productivity and satisfaction.  
(Gifford, et al., 2011)  

Vischer (2008) introduces a model with three  types of environmental comfort; namely physical 
comfort, functional comfort and psychological comfort, to org anize the usersô experience of workspace. 
Satisfaction and functional comfort are mentioned as the basic measures to understand building 
performances. But she clearly mentions that for achieving more valid measurements on worker 
satisfaction, questions should be asked to check how the specific environment condition has affected 
oneôs ability to work.  

Many studies have tested user satisfaction levels under specific environmental conditions and 
recognized the effects of lighting, mechanical ventilation rates, availability of natural light, acoustic 
environment and furniture on peopleôs preferences. (Vischer, 2008) These studies suggest that 
environmental satisfaction is discreetly a measure not only of workspace effectiveness but also on job 
satisfaction. 

The interrelationship between work, worker and workspace is understood through reviewing literature 
and the theoretical framework is developed as shown in the figure 4. 

 

3. Research Question  

Workspaces has become an integral part in peopleôs lives and keep changing in nature. However a 
decline in number of recent workspace research is observed in relation to the level of change, especially 
in local context. Additionally differences in open plan layouts were rarely discussed despite their 
popularity. Therefore  it is worthwhile to examine whether spatio - visual patterns of different open plan 
offices have an effect on the job satisfaction level of its users.  

Following set of hypotheses was formulated to clarify the research question and direct research 
methods 

Hypothesis 1 - Different open plan configurations have different visibility patterns.  
Hypothesis 2 - Open plan workspaces with better visibility may increase face to face interaction among 
co-workers. 

Figure 4:  Summary of literature review  
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Hypothesis 3 - Increased visibility level may disturb oneôs sense of privacy at their individual 
workstation.  
Hypothesis 4 - Open plan workspaces with better visibility and privacy will improve task performance 
and group relations ultimately increasing job satisfaction  

 

 

 

 

 

 

 

 

4. Methodology  

Work force engaged in information technology sector jobs keeps growing day by day and lesser number 
of research is done on them. Therefore three software companies located in the same building in 
Maradana trace expert city, are selected as cases studies. The organizational, environmental and social 
aspects are similar among the selected cases despite the different spatial configurations created by 
different workstation arrangements.  

 

The selected case studies; three identical bays number 1, 8 and 11 from company A, B and C respectively 
are measured and drawn to identify different spatial configurations as shown in figure 6.  

Connectivity and visual 
integration measures are taken 
for each case, considering the 
knee level in order to include 
layers for both eye-height 
obstructi ons (such as walls, 
table partitions) and other 
objects that might block 
permeability such as tables and 
chairs. After importing layout 
plan to depthmapX software, 

Figure 3 Influences of the physical work setting on workers 
(Gifford, 2007a)  
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the grid iss set at 10 x 10 and chair positions are assumed as visibility points at the midpoint along the 
width and attached to each desk. 

Job satisfaction was determined as the dependent variable of the research and the questionnaire was 
designed to measure its variance. To achieve valid measurements on worker satisfaction, questions are 
prepared to check how the visibility levels has affected oneôs ability to work. It is assumed that positive 
privacy, interaction and group relations improve the ability to work and eventually increase job 
satisfaction.  

First five questions checked whether one has enough privacy to successfully engage in daily tasks. Next 
three questions explored the availability of face to face interaction and useful communication. Then 
two questions were included to measure related behaviour. Improved group relations are expected to 
increase satisfaction (Kim & Dear, 2013). Hence next six questions explore the nature of group 
relations. All the items in the questionnaire are to be answered on the same 5 point scale, ranging from 
-2 (strongly disagree) to +2 (strongly agree). 

5. Finding and Analysis  

Number of workers in company A, B and C are 91, 76 and 58 people respectively. Out of them only 19 
people responded the questionnaire from company A and 10 people responded from both B and C. 
Among respondents 86% are male and 14% are female. According to the job description 29% of the 
respondents belong to entry level professionals while 42% and 29% are middle level and senior level 
professionals respectively. 

5.1. COMPARISON OF DIFFERENT OPEN PLAN WORKSPACES 

Initially the visibility graph analysis maps produced for company A, B and C are compared to explore 
the accuracy of hypothesis one which is the basic observation behind generating the research question.  
For investigating the expected differences three VGA connectivity maps and integration maps are 
compared and results are as follows. 

  

¶ Different colour patterns show the difference between each company 

¶ Movement within each space is encouraged in different manner. 

¶ In company A, the main entrance to the workspace is located at the point with the highest integration. Most 

of the workstations  are easily accessible and visible from the entrance. The shared facilities are also fairly 

accessible. 

¶ In company B, workstations are away from the main entrance while  the maximum connectivity is at the 

staircase that leads to mezzanine floor. Accessibility to each workstation is approximately similar.  

Workstation in the boundary has more visual privacy while circulation space has more points which are 

well-integrated. 

¶ In company C, accessibility is diminishing towards the workstations located i n the back. Main circulation 

paths has low connectivity values compared to other cases.Circulation path has become the most integrated 

space while most of the workstations have equal amount of visual connectivity.  

    A                   B                   C 

Figure 7: Connectivity maps 

  A                    B                   C 

Figure 8: Integration maps  
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The data derived from visibility graphs an alysis is cross referenced with the data collected through 
questionnaire survey (Table 1). 

 

 

According to the connectivity and integration values obtained from visual graph analysis; company A 
has the widest range of connectivity and integration. Even though it was predicted that higher visibility 
will disturb oneôs privacy; table 7 shows positive privacy level for A. Therefore having a range of 
workstations with different le vels of visibility may provide several choices for the workers and increase 
sense of privacy. 

Moreover contrasting values were produced regarding interaction outcomes. Company C with lowest 
integration range had reported the highest interaction rate. This pave the way for another probable 
conclusion. When the range of integration is low the segregation of co-workers into smaller groups is 
limited. This statement is supported by the rating of gr oup relations. 

5.2. WORKSTATION LEVEL ISOVIST ANALYSIS 

Effects of visibility on individualôs functional comfort and satisfaction are studied through comparing 
the isovist area relevant to the respondentôs workstation location with the given responses. Therefore 
each respondent became a subject in the analysis. Twenty responses were received from company (A) 
while ten responses were receive from both companies B and C. 

First the ratings obtained from each individual is tabulated and sum of the values relevant for privacy, 
task completion, level of interaction and gr oup relations are calculated separately. Then the isovist area 
corresponding to each individual is obtained from isovists area map generated from visibility graph 
analysis and isovist area of each respondent is graphed (Figure 9).  

Finally the workstations with highest and lowest isovist area are compared to test the validity of the 
research hypotheses and results are as follows. 

 

 

Table 6: Comparison of mean values of workspace outcomes with VGA measures 
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A + 0.2 + 0.55 + 3.45 + 7.05 0 - 2000  0 -15 

B - 0.2 + 0.8  + 4.7 + 8.4 0 -1800 0 -14 

C - 0.1 + 0.4 + 4.8 + 6.8 0 -1500 0 -11 

Figure 9: Workstation  level isovist analysis of company A 

 






















































































































































































































































































































































































































































































































































































































































































































































































































































































