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Abstract 

The construction industry is one of the largest industries in the world and its contribution to the 

Indian GDP is 7.74% and the Indian construction industry is worth $120 Billion. Though major 

part of the sector is governed by the small to medium enterprises. The SMEs work from small 

cities to larger metropolitans. With new technologies coming to front everywhere due to 

globalization and ease of communication through the media such as the internet, many 

companies have tried to adopt Information and Communication Technologies (ICT). Managing 

the critical information has always been an issue in these sector, and any lessons learnt from 

the previous project or ongoing project goes in vain as they fail to use this information 

efficiently. Use of knowledge management systems (KMS) is uncommon but is known in the 

Indian industries but the construction sector is far behind in this area. Many large companies 

(mostly telecom, but some construction companies) are using KMS or similar systems; but 

there is no such evidence of use of a KMS by the SMEs in the sector. So, keeping this in mind, 

the purpose of this thesis is to identify the barriers in implementation of a Knowledge 

Management System of Small-to-Medium Scale Construction Companies in India. The work 

is based on a questionnaire survey from Indian cities Delhi, Pune and Ahmednagar. Using 

statistical analysis methods, we have investigated into the barriers that are hindering use of 

Knowledge Management in the SMEs in India. From the analysis and the findings, we have 

projected major issues in the sector such as information and communication technology, 

Human resources, Organization level and on Market level. A clear look at these showed that 

the organizations were facing issue with identifying relevant knowledge to store or they cannot 

figure out what they will need in the future. Other prevailing factor are lack of motivation and 

lack of the absorptive capacity which hinders the implementation of the Km effectively. 

Another concrete finding was rapid change in the IT tools which create time lag between the 

organization action and the response to it because of the time needed to get familiar with new 

technology.  
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Sammanfattning 

Byggindustrin är en av världens största industrier, och dess bidrag till indiens BNP är 7,74% 

och den indiska byggbranschen är värd 120 miljarder dollar. Även om den största delen av 

sektorn förvaltas av små och medelstora företag. Små och medelstora företag arbetar från små 

städer till stora metropolitiker. Med ny teknik som uppträder överallt på grund av globalisering 

och enkel kommunikation via media som internet har många företag försökt att anta 

informations- och kommunikationsteknik (IKT). Hantering av den kritiska informationen har 

alltid varit ett problem inom den här sektorn, och alla lektioner från det föregående projektet 

eller pågående projekt är förgäves, eftersom de misslyckas med att använda denna information 

effektivt. KMS är ovanligt men är känt inom den indiska industrin, men byggsektorn ligger 

långt ifrån detta område. Många stora företag (främst telekom, men vissa byggföretag) 

använder KMS eller liknande system; men det finns inga tecken på användningen av en KMS 

eller små och medelstora företag i branschen. Mot bakgrund av detta är syftet med denna 

avhandling att identifiera hinder för genomförandet av ett kunskapssystem för små och 

medelstora byggföretag i Indien. Arbetet är baserat på en undersökning av indiska städer Delhi, 

Pune och Ahmednagar. Med hjälp av statistiska analysmetoder undersökte vi de hinder som 

förhindrar användningen av kunskapshantering i små och medelstora företag i Indien. Från 

analysen och resultaten har vi identifierat stora problem inom sektorn som informations- och 

kommunikationsteknik, personal, organisationsnivå och marknadsnivå. Organisationerna 

visade tydligen problem med att identifiera relevant kunskap för att rädda eller de kan inte 

räkna ut vad de behöver i framtiden. En annan avgörande faktor är brist på motivation och brist 

på absorptionskapacitet som effektivt hindrar Km-prestanda. Ett annat konkret konstaterande 

var en snabb förändring av IT-verktyg som skapar tid mellan organisatoriska åtgärder och 

svaret på det på grund av den tid som behövs för att bekanta sig med ny teknik. 
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1. INTRODUCTION 
In this chapter the general interest of the thesis is being addressed, namely KMS Knowledge 

management system. The following aspects will be discussed during this chapter: the 

background, research gap, research problem and research limitations.  

Indian Construction industry is a large contributor to the Indian economy. According to Doloi 

(2012), Construction is the second largest economic activity after agriculture, and has 

contributed around 6 to 9% of India's GDP over the past five years while registering 8 to 10% 

growth per annum and it has also been contributing significantly to the socio-economic 

development for over the last few decades (Doloi , et al., 2012). The major part of the industry 

is made up of Small-to-medium scale companies. The remaining part of the industry is made 

up of the corporate construction companies who delve in all types of constructions but working 

in a PPP model with the Government projects.  

The SMEs in the construction industry, especially the developer companies, have been working 

with a more informal working method, where the stakeholders such as the developer, the 

consultants, the suppliers, etc. work with each other by communicating through semi-

traditional methods such as telephone, emails, etc. And, the contractors, sub-contractors who 

are working with the developer are used to working with physical drawings and hard copies of 

documents which are stored and shared for carrying out the required tasks and activities. 

Currently, organizations and project team structures in the construction industry are becoming 

increasingly complex. As a result, real-time information flow is critical to an organizations' 

ability to be flexible, agile and competitive (Krishnaswamy, 2004). 

 In recent times, with arising new technologies, many companies have also invested in 

Information and Communication Tools; but the adoption of these tools is not wide-spread. 

According to Ahuja (2009), Rate of increase of ICT adoption in last 5 years has been found 

significant. But majority of the respondent organizations did not have a communication 

management strategy and use of ICT for building project management has not reached a high 

maturity level, since their use of ICT is primarily project specific and not organization-specific. 

There are some problems with adoption of these ICT tools in the context of SMEs. Major 

problems being lack of budget, lack of training, change management issues, etc.  

To tackle these problems, there is a need to investigate the possibility of using a Knowledge 

Management System in these companies. As construction projects are unique and require a 

project-based organization to be assembled; but they are disassembled after the project. So, the 
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created knowledge in that project gets lost. Loss of knowledge acquired during a project and 

in turn, "reinventing the wheel" happens whenever a new project is undertaken (Kanapeckiene, 

et al., 2010`). This leads to further problems in achieving success for future projects and, 

organizational knowledge loss also happens. So, this thesis will try to understand what are the 

problems or barriers that are proving the use of KM difficult in India. 

Research Gaps 

After going through earlier research relating to the topic, it is apparent that there is a lack of 

research in the knowledge management area regarding SMEs in India. The gap also extends 

into Construction industry as Construction industry primarily includes small and medium 

enterprises (SMEs) (Ahuja , et al., 2009). Most of the research about SMEs or Construction 

industry about using systematic approaches to organizations or Project Based Organizations 

are focussed on use of Information and Communication Technologies with no focus on the role 

that knowledge of different types that is created in them. It is a given that there is a gap in 

research about the possibility, feasibility, and necessity of Knowledge Management Systems. 

Also, how such Knowledge management systems can be practically made and implemented in 

the context of construction industry, specifically, SMEs in Indian Construction Industry, is also 

a lacking in the current research.  

 

Aim  

The purpose of this thesis is to identify the barriers in implementation of a Knowledge 

Management System of Small-to-Medium Scale Construction Companies in India. 

 

Research Problem 

What are the barriers in implementation of Knowledge Management for SMEs in the Indian 

Construction Industry? 
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Limitations 
This thesis is limited to: 

• Data collection from companies which are working in private sector only; categorised 

as Builders and Promoters, Contractors and Engineering Consultants. 

• Considering only one city from each of the Tier 1, Tier 2 and Tier 3 cities (Delhi, Pune 

and Ahmednagar). 
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2. BACKGROUND 

 

In this chapter background of the research is being prepared in relation to master thesis. The 

concepts Knowledge creation sharing effectuation and causation and their underlying 

principles are analysed. Furthermore, an overview of the existing quantitative effectuation 

research will be given.  

General 
Any organization working in any field creates knowledge of their own by using resources 

available to them, it can be internal or external. Construction is an information and knowledge 

dependent industry. The amount of information generated and exchanged during a project 

lifetime is substantial. Thus, it is essential that the information exchange is managed as 

efficiently as possible (McIntosh & Sloan, 2001). When we look at construction industry, a lot 

of the large scale organizations have sophisticated systems for sharing and storing their data, 

information and in part, Knowledge. It has been widely acknowledged and agreed that the main 

challenge of companies’ knowledge sharing practices is to protect and maximise the value 

derived from tacit knowledge held by employees, customers and external stakeholders (Riege, 

2005). More importantly, while KM seems to be successfully applied in large companies, it is 

largely disregarded by small and medium sized enterprises (SMEs). This has been attributed 

primarily to a lack of a formal approach to the sharing, recording, transferring, auditing, and 

exploiting of organisational knowledge, together with a lack of utilisation of available 

information technologies (Nunes, et al., 2006).  

 

SMEs, on the other hand, either have some sort of system which they use to handle their 

knowledge, but they lack systematic knowledge management systems. According to Forcada, 

the construction industry in Spain is aware of the benefits of having a proper KMS but a 

Systematic KMS is generally not implemented ( Forcada, et al., 2013). However, this 

informality within SMEs and on projects can also be viewed as a strong motivation for adoption 

of KM, since it will affect dissemination and transfer of experiences and relevant knowledge 

to future projects and organisational development (Egbu, et al., 2004). 

 

The Indian construction industry is worth about $120 billion and this could grow considerably, 

driven by major projects across the country (Subramanyan, et al., 2012). A lot of research has 

been done with respect to ICT (Information and Communication Technologies) in the context 
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of Indian Construction Industry. According to Ahuja et. Al. (2009), Building project 

management requires effective coordination and collaboration between multiple project 

members. It can be achieved through real time communication flow between all the project 

members. In present scenario, it can be achieved through adoption of Information and 

Communication Technologies (ICT) (Ahuja , et al., 2009). 

 There is a need to break the status quo use of ICT by SMEs in the Indian construction industry, 

and a need to realise the benefits generated in other sectors as a means of not only enhancing 

the existing business, but also creating new innovation opportunities (Sawhney, et al., 2014). 

Construction projects can be subject to delay, cost overruns or other problems due to lack of 

communication between the project actors; Required communication can be achieved by 

adopting IT for effective data management and information communication or by using 

information communication technologies (ICTs) (Ahuja, et al., 2010).  

But construction projects are complex and unique in nature. Construction industry is made up 

of complex organisations with multiple actors simultaneously. Complex communication takes 

place between stakeholders and large numbers of actors and it often happens that the 

information is large and causes errors and omission in design and construction phases 

(Eastman, 2008). Even though projects are unique, there’s still a lot of things which can be 

used from previous experiences from previous projects. As construction projects are comprised 

of short term, project-based organizations, they are disbanded at the end of the project and the 

knowledge that is created during the project may get lost with the organization being disbanded 

(Ferrada & Serpell, 2013). In addition, much of their knowledge is generated within projects 

and is usually stored in reports that few people read or is lost because parties involved are 

moved to a new project, resign or retire (Kivrak, et al., 2008). Despite the foregoing, it is 

recognized that construction project management can be improved by sharing experiences 

among engineers, helping to avoid mistakes from previous projects (Lin, et al., 2006).  

 

According to Kanapeckiene, loss of knowledge acquired during a project and in turn, 

"reinventing the wheel" happens whenever a new project is undertaken (Kanapeckiene, et al., 

2010`). To remedy this problem, organizations can undertake development and use of a 

Knowledge Management System which can facilitate their knowledge creation, storing and 

sharing, enhancing the organization and projects they do. But there are some issues concerning 

the KMS and its application in the context of construction industry and SMEs.  
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Even though it seems evident that a systematic knowledge management approach could benefit 

the small and medium size companies; the adoption of such approach is rare because there are 

a lot of problems associated with implementation of such a system. Issues with implementing 

a KMS have been identified by various researchers. One of the main issues identified is that 

such a system requires changes in the organizational structure to some extent in order to achieve 

successful implementation. According to Lee, SMEs cannot explore and exploit the full 

potential of KMS due to their lack of budget and lack of vision in application of new and 

transforming technologies (Lee & Lan, 2011). Moreover, the need to manage multiple projects 

simultaneously also mandates the use of a systematic KMS to achieve growth and successful 

execution of projects (Bakar, et al., 2012) ( Belaya, et al., 2016).  

The implementation barriers identified by Lee (2011), Bakar (2012), Belaya (2016), are more 

general in nature but the implementation barriers can be categorised to broader dimensions of 

any organisation, as is done by Yap et al. (2017). In their article, Yap et al. (2017) have studied 

the Malaysian construction SMEs from the perspective of Knowledge Management to find out 

the benefits and challenges for implementing knowledge management. They have focussed on 

the soft issues in analysing the challenges for KM only. Soft issues are the issues which are 

relating to the organisational issues whereas hard issues are those that relate to the tools and 

techniques themselves. According to Guzman and Wilson (2005), “soft” dimensions provide a 

better understanding of organisational knowledge transfer and assists in formulating guidelines 

for managerial actions (Guzman & Wilson, 2005). In their article, they have categorised the 

implementation barriers into three categories viz. People, Organisational and Cultural (Yap & 

Lock, 2017). People related issues include Enthusiasm of staff, Lack of self-confidence, Lack 

of trust among staff, Inability and incapacity of personnel, and transfer of personnel in project 

team. Organisational issues include Restriction to share, Lack of motivation 

(rewards/incentives), Company policy and, Poor management of time and resources. And the 

Cultural issues listed are language problems, Bureaucracy and hierarchical issues and absence 

of technology (Yap & Lock, 2017).  

Yap et al. (2017) is not the only researcher who has categorised the implementation barriers. 

Ranjbarfad et al. (2014) have identified the most important KM barriers, categorised them and 

they have found out and ranked according to the importance each barrier for each of the four 

KM processes (Generation, Storage, Distribution and Application) (Ranjbarfard, et al., 2014). 

They have divided the implementation barriers into five categories such as Barriers related to 

People, Barriers related to Technology, Barriers related to processes/organisation, Barriers 
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related to environment and Barriers related to characteristics of the knowledge (Ranjbarfard, 

et al., 2014).  

In total, Ranjbarfad et al. (2014) have identified 36 barriers to implementation of KM by using 

literature review and eliminating repeated barriers identified in them. According to their 

research, the most important barriers are not the same for each of the KM process i.e. each 

process, Generation, Storage, Distribution and Application, have their own barriers. The study 

is carried out in the Gas and Petroleum industry; but from various literature, it’s evident that 

the barriers may be applicable everywhere. But their classification, importance and ranking  

may differ from industry to industry depending on various factors such as the size of the 

company, type of organization, location of the company, etc. (Ranjbarfard, et al., 2014) 

Riege (2005) argues in his article that SMEs are very conducive to generating knowledge due 

to their small size and consolidated work spaces or projects, closely knit employee structure 

with good relations within them and non-bureaucratic nature of the organisations with focus 

towards innovative culture. But at the same time, most SMEs perform poorly in terms of 

knowledge exploitation, integrating existing knowledge into a wider strategic perspective, and 

thus obtaining sustainable competitive advantage from organisational learning and innovation 

(Riege, 2005). According to (Beijerse, 2000)SMEs lack a systematic approach to developing, 

capturing, disseminating, sharing and applying the knowledge with little explicit plans or 

guidelines on an operation level on how to retain knowledge, utilise flat structures and make 

the mostly informal cultures motivating to encourage more effective collaboration (Beijerse, 

2000). 

(Riege, 2005) has studied the barriers to KM in his article and according to the research, he 

proposes that the barriers can be categorised into three categories viz. Individual Barriers, 

Organisational Barriers and Technological Barriers (Riege, 2005). In individual barriers, there 

are about 17 potential barriers provided by Riege which are arising due to inter-personal 

relationships, communication gaps and human behavioural tendencies in general. 14 Potential 

organisational barriers arising due to the organisational structure, working environment, etc. 

are given in the article. Most companies find it challenging to create an environment in which 

people both want to share what they know and make use of what others know and Technology 

can make this a reality (Riege, 2005). Potential technological barriers are lack of IT integration, 

lack of training, obsolescence of the technology, etc. Riege suggests that to make efficient 

knowledge sharing in the organisation, the organisation needs to make sure that individuals are 
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properly motivated and encouraged, with flat and open organisational structures to bring 

transparency and provide support for KM; and to manage and facilitate this, modern technology 

with proper training to the individuals is a must (Riege, 2005).  

It is evident that implementation of a systematic knowledge management in any organisation 

can prove to be beneficial for the organisation. Especially in SMEs where the environment and 

working styles are usually casual and closely knit, having a systematic approach towards 

knowledge will be transformative. But there are many barriers to such an approach and its 

implementation. From Yap et al. (2017), Ranjbarfad et al. (2014) and Riege (2005), it can be 

concluded that the most important categories where the implementation of KM gets hindered 

in an organisation are Barriers related to People, Barriers related to Technology, Barriers 

related to processes/organisation, Barriers related to environment and Barriers related to 

characteristics of the knowledge.  

These are listed specifically by Ranjbarfad et al. (2014) in their research; but upon close 

investigation it is clear that these are the most comprehensive categories of barriers. In their 

research, Riege (2005) and Yap et al. (2017) have listed different categories which are similar 

to Ranjbarfad et al. (2014) but Ranjbarfad et al. (2014) have divided the issues more clearly 

whereas the others have classified to include all the barriers in broad categories. Besides Riege 

(2005) and Yap et al. (2017) focus their research on knowledge transfer and sharing which 

makes the barriers provided by them more towards only one of the processes of Knowledge 

Management. Ranjbarfad et al. (2014) focus on all of the KM processes which makes the 

barriers listed more comprehensive and all inclusive.  

Implementation Barriers  
As mentioned above, the implementation barriers to KM identified by Ranjbarfad et al. (2014) 

are divided into five categories. The specific barriers per category are as shown in Table 1 to 

Table 5.  (Ranjbarfard, et al., 2014) 
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Table 1 Barriers related to People (Ranjbarfard, et al., 2014) 

Number Barrier Description 

1 Lack of slack times and heavy 

workload 

Insufficient time to carry out KM activities due to workload 

2 Fear of loss of ownership and 

control of knowledge property and 

individual competitive 

edges/professional identity 

This is mainly due to seeing knowledge as a source of power 

and competitive edge. This can be a personal or an 

organisational problem 

3 Trust/reliability of knowledge 

source or recipient 

Trustworthiness of the source unit influences on the behaviour 

of the recipient; lack of trust could lead to cultural issues 

4 Lack of retentive capacity Refers to the ability of the recipient to routine or to 

institutionalize the use of new knowledge; leading to non-

usage of the knowledge 

5 Lack of absorptive capacity Inability of the recipient to exploit outside the source of 

knowledge i.e. mostly related to own experience and 

knowledge 

6 Poor communication and 

interpersonal skills 

Lack of communication, ineffective expression of thoughts or 

new ideas, etc. 

7 High level of stress and fear of 

disadvantage/risk 

Fear of job security, inadequacy of knowledge or lack of 

confidence in their ideas, etc. 

8 Lack of motivation: Intrinsic and extrinsic motivation lacking; intrinsic could be 

due to personal reasons and extrinsic motivation could be 

based on reward system/incentives 

9 Lack of top management support Lack of support from top or middle management for new ideas 

and changes leading to ineffective communication and KM 

10 Divergent aspirations of teams Teams acting for their own benefits rather than thinking 

collectively as an organisation i.e. Silo thinking 

11 Different individual 

characteristics 

Difference in education, training, gender, experiences, and 

personal characteristics 

 

Table 2 Barriers related to Technology (Ranjbarfard, et al., 2014) 

Number Barrier Description 

1 Lack of available technology Relates to the lack of technical support (internal or external) 

and immediate maintenance of integrated technology 

2 Trash Information Refers to the collection of useless or irrelevant data and 

information making it difficult to find relevant things when 

needed 

3 Legacy Systems Legacy systems are large, old, heavily modified, difficult to 

maintain, and old fashioned and their existence hinders KM 

practices 

4 Useless Technology Lack of familiarity with the systems, overcomplexity, non 

user-friendly interfaces, etc. Could be an effect of lack of 

absorptive capacity (people related barrier) 

5 Unrealistic Expectations of 

Technology 

Emphasising over the technology instead of focussing on 

how it could operate and enhance current situation in line 

with the KM goals in future 
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Table 3 Barriers related to Processes/Organisation (Ranjbarfard, et al., 2014) 

Number Barrier Description 

1 Lack of fitness between 

knowledge and important 

organizational goals 

If the goals are not set and understood by all, it is relatively 

difficult to learn from failures and performance gaps. 

2 Poor targeting of knowledge For KM system to be used well, clear identification of, where the 

knowledge needs to be used and what information is needed for 

that knowledge, is necessary 

3 Distance/arduous relationship It means lack of easy communication between knowledge source 

and recipient, especially if the workspace is geographically 

divided and tacit knowledge is involved 

4 Leadership styles If the managerial direction and leadership is poor; it hinders KM 

5 Culture Organisational culture, which is a micro-cultural factor 

influenced by the national culture, may not be supportive of 

knowledge sharing and reuse causing blame culture to arise, 

hindering KM 

6 Strict Rules and Regulations It reduces the wiggle room for innovation, new ideas to be 

proposed hindering knowledge transfer and learning 

7 Unclear job description (“not my 

job” phenomenon) and/or strict 

job description 

This causes employees not to take responsibility for something 

which they perceive as not their job; hindering KM 

8 Decentralization (silo structure, 

turf-ism, with powerful 

departmental structures) 

Organisational focus on the departments to make it as efficient as 

possible and ignores what is going on in the other silos, and so 

results in neglecting organization-wide problems 

9 Low knowledge retention rates of 

highly skilled and experienced 

staff/high 

employee and management 

turnover 

When old or experienced employees leave the organisation, they 

take away a valuable knowledge repository (tacit) with them. So 

low retention rate of employees is a huge barrier to KM 

10 Long-term organizational success If there’s a lot of success with current processes and 

competences, it makes organisations not to innovate and exploit 

new ideas; causing problems in Organisational Learning, 

hindering KM 

11 Inconsistent organizational 

strategy, systems, policies, 

practices and KM 

processes 

If organisational strategy for KM and how knowledge processes 

are carried out are not in sync with each other, it leads to 

inefficient KM  

12 Unproven-ness If the knowledge source is not viewed as a proven source of 

useful knowledge; the knowledge may not be re-used; a 

subsidiary of people related issues  

13 Need for Rewards No rewards/incentive for using KM processes or methods/tools; 

leads to poor KM 

14 Lack of formal authority on the 

part of the innovator and/or 

sponsor 

The innovator or KM originator’s authority level in the 

organisation drives the level of implementation of KM 

15 Lack of fit between innovation and 

organizational assumptions and 

beliefs 

This causes innovative ideas not to be implemented or even 

considered at times 
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Table 4 Barriers related to environment (Ranjbarfard, et al., 2014) 

Number Barrier Description 

1 Proprietary Knowledge Not wanting to share proprietary knowledge with 

suppliers/partners for risk of secrets leaking 

2 Time lag between organisational 

action and environmental 

response 

The time lag between an innovation and its success is an 

opportunity for opponents to take this as “proof” of its 

inefficiency, this makes opponents of the idea refute the idea 

3 Rapid technological change Long implementation time may make the innovation obsolete 

even if an organization is willing to implement new ideas 

 

Table 5 Barriers related to Characteristics of Knowledge (Ranjbarfard, et al., 2014) 

Number Barrier Description 

1 Causal ambiguity The more difficult the relevant knowledge, the more 

ambiguous it is; and the less its adoption becomes 

2 Perceived irrelevance of the 

knowledge for future purposes 

If certain knowledge is seen as irrelevant for the future, it gets 

ignored and not included in the system 
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3. THEORETICAL FRAMEWORK 

What is Knowledge? 

Knowledge is connected. It exists in a collection (collective wisdom) of multiple experiences 

and perspectives (Frappaolo, 2006). There is usually a confusion between what is Data? What 

is Information? and What is Knowledge? Here is the difference identified between these three 

interconnected terms:  

Data is objective facts about anything i.e. numbers, words or data you can find in a system. 

But this data does not have a meaning by their own virtue unless it is expressed in a specific 

form which is understandable. So, to make data understandable or comprehensible, it needs to 

be put in a format such as tabular format or graphic expression, etc. to be of some meaning to 

the person reading it. When such data is put into a format comprehensible to the reader, it is 

known as information. (Davenport & Prusak, 2000) (Nonaka, 1994).  

Information is simply a set of data but put in a structure which is understandable to the reader 

and provides a meaning. But its not that information can be of only one meaning to the reader. 

Instead, single content of data may produce different information contents if the context is 

different (KLICON, 1999). 

Knowledge has been defined in different ways by different authors. Some of the definitions 

are provided in  Table 6. 

Table 6 Knowledge definitions 

References  Definitions  

(Davenport & Prusak, 

2000) 

“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 knowers. In organizations, it 

often becomes embedded not only in documents or repositories but also in 

organizational routines, processes, practices, and norms.”  

(Davenport, et al., 

1998) 

“Knowledge is information combined with experience, context, interpretation, and 

reflection. It is a high-value form of information that is ready to apply to decisions and 

actions.”  

(Nonaka & Takeuchi, 

1995) 

“Information anchored in the beliefs and commitment of its holder.”  

(Bath, 2000) “a changeable reality created through interaction and information exchange”  

(KLICON, 1999) “Knowledge is a body of information, coupled with the understanding and reasoning 

about why it is correct. ……Knowledge is the cognitive ability to generate insight 

based on information and data…… Knowledge is typically gained through experience 

or study.”  
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(Tiwana, 1999)  “Actionable (relevant) information available in the right format, at the right time, and 

at the right place for decision…… An understanding of information based on its 

perceived importance or relevance to a problem area.”  

(Bennet & Bennet, 

2008) 

“Knowledge is the capacity (potential or actual) to take effective action in varied and 

uncertain situations.”  

(McInerney, 2002) “Knowledge is the awareness of what one knows through study, reasoning, experience 

or association, or through various other types of learning.”  

(Merriam Webster‟s 

Collegiate Dictionary 

, 2018) 

“acquaintance with or understanding of a science, art, or technique.”  

(Oxford English 

Dictionary , 2018) 

“knowledge” as meaning “acknowledging . . . recognizing- . . . inquiring . . . being 

aware . . . understanding . . . cognizance . . . intelligence . . . information acquired 

through study, and learning.”  

 

So, to summarize, Knowledge is the combination of information with the person’s individual 

experiences, lessons and values. Knowledge is an individual ability but can be spread to 

organizations in terms of organizational procedures, processes, norms and systems (Davenport 

& Prusak, 2000). There are two main types of knowledge, explained in the next section. 

 

Types of Knowledge 

A popular way to specify knowledge has been with the labels tacit and explicit. The tacit 

knowledge can consist of both cognitive and technical elements. The cognitive elements 

contain such abstract concepts as mental models, maps, beliefs, and viewpoints. The technical 

elements can be concrete know-how and skills that are applied to a very specific circumstance. 

The knowledge which can be articulated in formal language and easily transmitted among 

individuals both synchronously and asynchronously is known as Explicit knowledge; whereas 

personal knowledge which is intrinsic due to individual experience which also encompasses 

factors such as beliefs, perspective, instincts and values is known as Tacit knowledge 

(Frappaolo, 2006). 

Both Explicit and Tacit Knowledge have their separate characteristics that distinguish them. 

Explicit knowledge is easy to capture, retrieve, share and reuse as it is possible to express it in 

words and/or numbers making it manageable. The explicit knowledge is what you can codify 

and communicate in text and/or speech. In the context of a project, it may include project-

related documents such as specifications, contracts, reports, drawings, change orders, work 

orders, etc. (Lin , et al., 2006).  
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Tacit knowledge is more of an individual trait that is acquired by the person working in the 

field through their experiences in professional capacity and in personal capacity. Tacit 

knowledge is formed through use of explicit knowledge and application of existing knowledge 

in the field by the person. In the context of a project, tacit knowledge may include work 

processes, problems faced, problems solved, expert suggestions, know-how, innovations and 

experiences (Lin , et al., 2006). Another popular pair of labels for knowledge is 

organizational/collective and individual knowledge. 

How these four labels interact is not always discussed, but in summary from what was 

discussed in the review by (Alavi & Leidner, 2001),it can be stated that tacit and explicit are 

two parts of a whole, and knowledge can only be shared between individuals when both types 

are exchanged. Some of the differences in these two types of knowledges are given in Table 7. 

(Frappaolo, 2006) 

Table 7 Difference between Explicit and Tacit Knowledge 

Explicit Knowledge  Tacit Knowledge  

Easy to write down or codify Difficult to write down or codify 

Objective facts or step by step guideline Subjective to the person who possesses it 

Its not personal as it is objective; Impersonal Personal because its subject to the person’s 

experiences, beliefs etc. 

Independent of context - place and time  Dependant on Context - here and now  

Easy to transfer  Hard to transfer  

This is about the “Know what”  This is about the “Know how”  

This includes both Data/Information  This includes pure Knowledge acquired by the person  

 

What is Knowledge Management? 

Knowledge is a concept that can be interpreted in many ways. Its universal meaning has long 

been discussed in philosophy, and our understanding of this concept is central when working 

with the management and flow of knowledge in an organization. Knowledge management is a 

branch of management where the philosophy states that the collective and individual 

knowledge of the employees is a resource that needs to be valued, managed and invested in 

(Alavi & Leidner, 2001). Depending on the take on the definition on knowledge, different 

management strategies are deployed.  

Knowledge is usually viewed in one of the following ways: (Alavi & Leidner, 2001). 

1. A state of mind: a state of knowing and understanding.  

2. An object: something that can be stored and manipulated.  
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3. A process of simultaneously knowing and acting.  

4. A condition of having access to information, which is organized for easy retrieval.  

5. A capacity to use and interpret information to influence future action.  

Knowledge Management definitions 

As defined by Frappaolo (2006), Knowledge management is the leveraging of collective 

wisdom to increase responsiveness and innovation. Knowledge is the salient resource for any 

organisations (Nonaka & Takeuchi, 1995), which may be in diverse areas and configurations 

such as databases, Web-based applications, document cases and people’s memories (Hlupic , 

et al., 2002). Quintas et al. (1997) say, KM can be simply defined as managing explicit and 

tacit knowledge to meet the requirement of an organisation (Quintas , et al., 1997). 

According to Beijerse (2000), knowledge management is the management of information 

within an organisation by steering the strategy, structure, culture and systems and the capacities 

and attitudes of people with regard to their knowledge; where, strategy is the short and long 

term goals with the knowledge, structure makes people’s knowledge productive, systems are 

to manage operational instruments, and culture is for motivation to make the knowledge 

productive in the organisation (Beijerse, 2000). According to Coleman (1999), KM has a 

variety of independent functions, which include creating, evaluating, transporting, distributing 

and sharing of knowledge (Coleman, 1999). At its core, Knowledge is a prime asset for any 

organisation in realising their competitive edge (Hlupic , et al., 2002). 

Benefits of Knowledge Management 

There are countless benefits to be had from having proper knowledge management in an 

organisation. According to different literature, there are various benefits of knowledge such as 

improvement in business performance (Robinson , et al., 2005), reduction of rework (Love , et 

al., 2016), continuous improvement (Kamara , et al., 2002), quality improvement (Love, et al., 

2000) and better sharing of tacit knowledge (Dave & Koskela, 2009). KPMG Consulting’s 

(2000) report outlines that KM can lead to: (KPMG Consulting , 2000) 

• enhanced decision-making; 

• enriched managing of clienteles; 

• quicker reaction to key issues; 

• enhanced personnel abilities; 

• upgraded productivity; 

• enlarged revenues; 
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• better sharing of best practices; 

• innovative solutions; 

• generate more business prospects; 

• better staff attraction and retention; and 

• reduced costs.  

What are the functions of Knowledge Management? 

For this thesis, it is important to understand the concept of knowledge management, which by 

itself is not enough to understand how knowledge management systems work. Knowledge 

management has three main functions which are Knowledge Creation, Knowledge Storing and 

Knowledge Sharing (Frappaolo, 2006). KM has a variety of independent functions, which 

include creating, evaluating, transporting, distributing and sharing of knowledge (Coleman, 

1999). As per Ranjbarfad et al. (2014), there are four different functions of Knowledge 

Management i.e. Knowledge Generation, Knowledge Storage, Knowledge Distribution and 

Knowledge Application (Ranjbarfard, et al., 2014). But after overall consideration of the 

functions, they all have the same core functions defined with different names. Knowledge 

Creation models such as the SECI model, Single loop learning, Double loop learning, etc. will 

give an understanding of how organizational knowledge is created ( Nonaka, et al., 2000). 

Knowledge management tools, activities and methods will provide means for sharing and 

storage of the knowledge in the organisation. Knowledge application is more of an 

organisational activity where different factors such as Communities of Practice (Frappaolo, 

2006), Organizational Ambidexterity (Eriksson, 2013), Knowledge management strategy ( 

Hansen, et al., 1999), consideration of organizational routines (Feldman & Pentland, March 

2003), personality and thinking patterns of the organization members (Larsen & Høien, 2017), 

etc. will come into action. 

Knowledge management strategies 

To get a direction and goal in the work with knowledge management, you need a strategy to 

guide the work. For each of the different definitions for knowledge stated above, there is a 

corresponding best knowledge management strategy. These can be summarised into two 

categories, where the strategy emphasises on either tacit or explicit knowledge, and the other 

type of knowledge is assigned a supportive role. In the article written by Hansen, et al. (1999) 

they dissect two large consulting companies and their strategy for managing knowledge ( 

Hansen, et al., 1999). The strategy that focuses on tacit knowledge as the main type of 
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knowledge with supporting explicit knowledge is called a personalization strategy. The inverse 

is called the codification strategy. These different strategies can be connected to the different 

previous definitions of knowledge. If you want to work more with the definitions 1 and 3, the 

personalization strategy is more suiting. If your outlook on knowledge is more according to 

definition 2 and 4, the codification strategy is more adapted to that. 

The personalization strategy  

This strategy focuses on the knowledge transfer that happens between a mentor and its pupil, 

person-to-person. You could also say that it looks at knowledge as a state of mind, something 

that cannot be stored or written down. The strategy prioritizes the personal knowledge and their 

tacit knowledge, and their knowledge management systems focuses on connecting people. 

These systems might have indexes over the employees and their competencies, so that a 

knowledge seeker easily can find and connect to someone with the desired knowledge. Reward 

systems are in place to encourage employees to share their knowledge and spend time helping 

each other. There are also some manuals and databases surrounding explicit knowledge, but 

the emphasis is put on using the people and making sure they teach each other. This strategy is 

very good at producing specific, unique and tailored solutions to very complex problems ( 

Hansen, et al., 1999). 

The codification strategy  

This strategy assumes that most knowledge can be captured, codified and adapted for reuse. 

Where you work with the same problem many times, you find a best solution after a while. 

Codification finds its strength in such environments, where there is a lot of reuse of knowledge 

and fast education is of the essence. This strategy looks at the efficiency of knowledge and 

works to avoid the same thing to be invented over and over again. Standardized work which 

follows a predefined flowchart can easily be codified. Emphasis is put on hiring newly 

graduated students and making sure the knowledge database has enough codified knowledge 

so that the employees quickly can become productive. There is also interaction between 

employees in the way of mentorship to work with tacit knowledge, but emphasis is on the 

explicit ( Hansen, et al., 1999). 

 

KM Methods and Techniques  

Different tools and techniques have been implemented in construction companies to enhance 

Knowledge Management within the organisation. For example, by using  knowledge maps, 
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users can improve their ability to discover what knowledge exists and what knowledge is 

missed in a certain area or project (Lin , et al., 2006).  

Woo et al. developed dynamic knowledge maps to facilitate finding experts with relevant 

knowledge and communicating via using instant messaging, e-mail, telephone, video 

conferencing or similar internet technologies (Woo, et al., 2004) 

Modelling methods can also be used to manage and develop Knowledge Management Systems 

as they help people understand the complex nature of real systems by representing the main 

features and division of large systems to bits. It simplifies understanding and managing 

knowledge in the organisation (Abdullah, et al., 2002). 

Activity based Knowledge management can also be used by categorising information and 

knowledge from different projects and saved and saved in units related to the projects’ 

activities. This allows for the information and knowledge to be retrieved and reapplied with 

ease (Tserng & Lin, 2004) 

For successful KM in construction organisations, alignment of KM with business goals is 

necessary. Many tools and techniques existing currently are focussed mainly on explicit 

knowledge and not on tacit knowledge as much as needed. Therefore, it is essential to develop 

a new KM model that can be used as a navigation aid to explicit and tacit knowledge to satisfy 

the needs of the industry.  
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4. RESEARCH METHODOLOGY 

The sole aim of this section is to highlight the chosen research design and philosophy, how we 

gathered the information and sampling of data is being done. In this section the ethical and the 

limitations are also discussed. For this thesis, we will adopt the Interpretivist philosophy of 

research as this is a study of parameters which are subjective to the industry and more 

specifically, to the construction industry in India.  

Research Design / Research Approach  

We propose to do a Qualitative study of the SMEs in Indian construction industry. There are 

many Involvement of people makes it harder to get unbiased and objective data to be analysed 

to conclude (Saunders, et al., 2015). For this thesis, it was necessary to identify the potential 

barriers to implementation of KM according to previous research. To do this, study of the 

existing literature from the renowned journals was carried out. With this it was possible to 

gather insight into what are the issues regarding KMS in various industries and markets. 

Use of questionnaire surveys and interviews was carried out for data collection. (Saunders, et 

al., 2015) A survey, of CEOs, construction professionals, and other relevant stakeholders, was 

gathered from Indian construction industry. To get an unbiased research and to remove the 

regional biases, use of different cities was done for the data collection. . This will also help us 

to consider the heterogeneity of respondents in view of the response (Soon & Yan , 2007). 

Delhi being a capital city where the and Pune and Ahmednagar as tier 2 and 3 cities and include 

the sectors like architect consultants, developers and construction firms. The choice of these 

particular cities was based on mainly two concerns. First concern was the time limit for this 

thesis i.e. limited time for the thesis and second concern was contacts in the industry. Time 

limit for the thresis meant that the data collection had to be done in a short period of time. To 

do that, it was necessary that the responses to the survey are received quickly. So, it was decided 

to chose Ahmednagar, Pune and Delhi because of our previous work experience in those cities 

and personal contacts with the organisations based there. The types of organisations who 

participated in the survey are shown in Figure 1. 
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Figure 1 Target Participants for the Survey 

The questionnaire will be prepared incorporating factors such as project related problems, 

finance related problems, authority related and human response to ICT tools. A five-point 

“Likert scale” will be adopted where the respondents will rank their response on a scale of 1 to 

5. The analysis of the response will be done on factor analysis. Factor analysis will be helpful 

in further understanding of the cluster effects. ( (Doloi , et al., 2012) 

 

Ethics 

 The ethical principle of this thesis is divided into 3 categories. Participant participation, 

informant consent and deception and dilemmas, these ethics principle are being inspired by the 

(Diener & Crandall, 1978). And we do believe that the result will only help the organization to 

grow their potential business rather than harming them. 

Participants participation. In our research methodology we will make sure that the information 

of all the participants will be made discrete and their participation is being all wiliness to 

themselves. Which also means that they are being treated anonymous irrespective of their 

organization and their position in the organization.  

Informed consent in the process of data collection we formally declared the whatever the 

information is being gathered the participant is fully aware of all the possible risk and benefits. 

All the participants are being presented with the basic outline of the thesis and the can close 

the survey the point they want. For the later stages we decided to conduct the interviews with 

the participants, based on their interest of the discussion of the results and implementation the 
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strategy in their own organization if they want. For this they are aware of any instruments used 

in the recording the interview. If we anyhow conducting the interview by means of taking notes, 

then all these will be transcribed.  

Deception and Dilemmas.  This thesis is not funded or supported by any organization or any 

other institution. So, all the analytics and results will be performed independently and will not 

be compromised with the source of the funding.  

Figure 2 shows the methodology of the research. 

 

Figure 2 Research Methodology Flowchart 

 

Data collection 

Questionnaire Design 

The sole aim of the survey is to capture the drawbacks and problems which are faced by the 

Indian construction industry. In the beginning of the survey there is the general information 

about the companies and participants. The questionnaire is designed after analysing the 

literature and grouping the factors into 4 distinctive groups. These groups are information and 

communication tools, human resources, organization and last is the market and environment in 

which the company is working.  
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In the ICT section the response about the importance of the ICT tools and their status in the 

construction industry is being studied. The systems available KMS in the construction sector 

are being considered and taken into the survey. The second section is based on the human 

resources in the organization, how much they impact the usage and implementation of the KMS 

in any organization. The experience in their discipline and their motivation to use the system 

is also being considered. To develop an effective KMS system storing a existing knowledge is 

as important as creating new and innovative solutions to use that knowledge. With keeping all 

this mind second section is being designed.  

Third section is about the internal structure if the organisation, key decision makers, authority 

level in the organization and factors such as change management are considered. The last 

section is based around the market in which the organization is operating.   

The response is totally dependent on their way of perceiving the KMS system and their 

experience in their own domains. We tried to involve person form all level of the organization 

so that the understating at each can be gained which will ultimately help in boiling a firm KMS 

framework. With this more comprehensive and accurate results can be obtained. 

The results obtained from these surveys not one help in understanding the important drawbacks 

in the construction sector but also help in built and efficient KMs systems targeting the small 

to medium enterprises,  

Sample Size and Sampling Technique 

The data is collected from three cities which are diverse in their size of inhabitants and their 

location. These include the NCR (National Capital Region) which includes the city of New 

Delhi and surrounding area, the city of Pune and the city of Ahmednagar both of which are in 

the state of Maharashtra. There were 27 responses collected out of 46 surveys sent which makes  

58.69 % of the response rate. After cleaning and removing the skewed responses we gather 25 

clean full responses on which we applied the statistical tools.  

Validity Test 

To make sure the legitimacy of the questionnaire, two statistical tests were applied. The first 

test is the RII (Relative Importance Index) will also be used to get a better understanding of 

ranking the factors. (Iyer & Jha, 2005)This analysis will serve as the filter for the question 

which are utter most necessary for our analysis of the region and organization type. For 

calculations in descriptive analysis RII is used. 
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𝑅𝐼𝐼 (𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐼𝑚𝑝𝑜𝑟𝑡𝑎𝑛𝑐𝑒 𝑖𝑛𝑑𝑒𝑥) =
∑𝑊

𝐴𝑥𝑁
 

 

 

 

 

RII measures the correlation coefficient between each item in one questionnaire group. To test 

the criterion related validity test, the correlation coefficient for each item of the group factors 

and the total of the field, is achieved. The second test KMO which measure the sampling 

adequacy by comparing the magnitudes of observed correlation coefficients to magnitudes of 

partial correlation coefficients. KMO returns the value between 0-1. Any value greater than 0.6 

is good but closer the value to 1 more reliable is the explanation of the data. The sphericity of 

the sample was also being checked using the Bartlett’s test for sphericity. With this the 

redundancy between the variables can be summarized with some factors.  

  

                                    W Weight of each attribute by respondent 

                                    A   Highest weight 

                                    N   Total number of respondents 
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5. FINDINGS AND ANALYSIS 

 

After preparing the survey questionnaire, it was sent to various actors in the construction 

industry in India. Specifically, the survey was intended to be carried out in three cities in india 

viz. the NCR (National Capital Region) which includes the city of New Delhi and surrounding 

area, the city of Pune and the city of Ahmednagar both located in the state of Maharashtra. The 

locations of these cities are shown in Figure 3. 

 

Figure 3 Survey Locations on Map 

The responses of the survey were collected from 5th of April up to 22nd of April 2018. The 

survey was sent to a total of 46 organisations from different parts of the industry and the 

response rate was 58.69% i.e. a total of 27 responses were collected. Out of which, 10 responses 

were collected from the NCR region (response rate of 58.82%), 10 responses from Pune 

(response rate of 62.5%) and 7 responses from Ahmednagar (response rate of 53.84%). Two 

responses were discarded due to insufficient responses in the survey; so total responses were 

reduced to 25.  
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The responses were from three different types organisations of the construction industry i.e. 

Developers (Builders and Promoters); 9 responses out of 25, Contractors; 6 responses out of 

25 and Consultants (Including architects, structural consultants, etc.); 10 out of 25 responses. 

The responses collected to the survey were from the top or middle management of the 

respective organisations. The size of these organisations ranges from 4 employees to 115 

employees with average number of employees as 26. Where 4 employees are from consultant 

sector and 115 employees are from Builder and promoters.  

There is also an interesting thing to note that majority of the respondents are either the company 

owners or hold a strategic position in the company which can impact the process of KM as well 

as KM system implementation.  There was an even distribution of the respondents from both 

Delhi and Pune i.e. 36%, whereas city of Ahmednagar has about 28% of total responses. In the 

final data collected organization response was well distributed among builders 33%, 

contractors 25% and consultants 42%. The region wise and industry wise distribution of all the 

responses is given in Figure 4.  

 

  

Figure 4 Distribution of Responses by Organisation and Region 

A section on general knowledge management and how these organisations are currently 

managing their knowledge was also included in the survey. From the responses, it was found 

that 63% of the respondents have a good understanding of knowledge management and out of 

them only 56% (approx.) use some sort of formal Knowledge management system in their 

organisation. And of all of them, only 19% (approx.) have a person in charge of knowledge 

management in the organisation. 
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To the question of why the organisations (who do not use a formal KMS) don’t use a formal 

KMS, 10 persons say that they do not have well trained employees to carry out KM activities, 

8 persons say that their organisation is too small to use sophisticated KM tools, 8 persons also 

say that they do not have the staff, IT infrastructure to do formal KMS. 5 persons say that the 

nature of the local construction industry doesn’t allow them to use KM efficiently. 4 persons 

say that they have a lack of documentation and reviews which is necessary for KM, whereas 2 

persons say that they have a lack of budget for this. This was a multiple selection question, so 

the answers are more than the total number of responses. Most common means of KM, apart 

from a formal KMS, were found to be Meetings, Email, Telephone, Instant messaging, Help 

desk and video calls, in that order.  

After the data collection was completed, the data was sorted and cleaned for any discrepancies 

such as an incomplete survey or any other missing data because using these responses would 

have skewed the results of the survey. After clearing the data, the percentage distribution of 

the total data on the likert scale, ranging from Strongly Disagree to Strongly Agree, was found 

out. It can be seen in maximum reported response is averaged at 36% and neutral as 31%. Refer 

Figure 5 for distribution of responses on the likert scale of 5.  
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Figure 5 Distribution of Responses (All Regions) 
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After that, the preliminary analysis was with the focus of ranking the survey question as per 

RII and the factor analysis is being used to validate the response from the questionnaire. In RII 

method the responses were ranked as per the responses in relative to each other. This is based 

on the summarization on the factor in relation with each other. The validation of this is based 

on the factor analysis, with the large number of variables sorted down to a few understandable 

factors. This process was carried out for four different data sets sorted from the whole data viz. 

All Regions combined, Pune region, Delhi region and Ahmednagar region. Table 8 shows the 

statistically significant statements from each region and all regions combined after factor 

analysis. 

Table 8 Statistically Significant Statements after Factor Analysis 

Data Number of 

Responses 

ICT HR ORG MRK 

All Regions 

Combined 

25 ICT3 

ICT4 

ICT5 

HR6 

HR7 

HR8 

HR9 

HR10 

 

ORG5 

ORG6 

ORG13 

ORG16 

ORG17 

 

MRK2 

MRK3 

MRK4 

MRK5 

 

Pune 9 ICT3 

ICT4 

ICT5 

HR1 

HR4 

HR7 

HR9 

HR11 

 

ORG3 

ORG10 

ORG16 

MRK2 

MRK3 

MRK6 

 

Delhi 9 ICT3 

ICT4 

ICT6 

ICT7 

HR6 

HR9 

HR10 

ORG4 

ORG6 

ORG13 

 

 

MRK1 

MRK3 

MRK5 

MRK6 

 

Ahmednagar 7 ICT3 

ICT4 

ICT5 

HR3 

HR8 

HR10 

HR11 

ORG5 

ORG13 

ORG16 

 

MRK1 

MRK2 

MRK3 

 

 

 

The details of how each analysis was done and their details are given below: 

All Regions Combined 

For All regions combined, the maximum RII is obtained by statement HR2 which is 0.792 and 

the minimum RII is for ICT3 which is 0.512. The distribution of all the RIIs is given Figure 6.  
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Figure 6 RIIs of All Statements (All regions) 

After finding out the RIIs, the factor analysis for each section of the survey was carried out. 

After the analysis, it was found that only few questions/statements are relevant which are 

explaining the data in the most efficient way. Out of 42 questions, only 17 were found 

significant which were common to all the regions. Table no. 9 shows the significant statements 

found from each section of all regions after factor analysis. 

Table 9 Significant Statements (All Regions) 

Section Statistically 

Significant 

Statements 

Statement 

 

Information 

and 

communicati

on tools 

(ICT) 

ICT3 We find that the ICT tools (available in the market) for Knowledge 

Management are not suitable for our organisation 

ICT4 A lot of knowledge/information stored in the systems (in the organisation) 

turns out to be useless 

ICT5 It is difficult to identify the knowledge that is relevant for the organisation 

 

 

 

 

 

Human 

Resources 

(HR) 

HR6  In our organisation, employees lack the ability to exploit the knowledge 

which is outside the source (lack of absorptive capacity) 

HR7 There is a lack of communication within the organisation 

HR8 In our organisation, there is ineffective expression of thoughts or new ideas 

from the employees 

HR9 Employees have fear of job security due to inadequacy of knowledge or lack 

of confidence in their ideas 

HR10 Employees are not motivated to use KM 
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Organization 

(ORG) 

ORG5 In our organisation, there is a lack of easy communication between 

knowledge source and recipient, especially if the work space is 

geographically divided 

ORG6 Our organisation's leadership style is suitable for KM 

ORG13 Due to focusing on the processes/strategies that already are bringing success 

to the organisation, there is a lack of new ideas or innovation. This is 

harming organisational learning and eventually KM 

 ORG16 In our organisation, provision of rewards/incentives to use Knowledge 

management in the organisation improves KM 

 ORG17 The authority level of the person in charge of KM in the organisation drives 

the level of implementation of KM 

 

 

 

Market and 

the 

environment 

(MRK) 

MRK2 New ideas that could lead to increasing the potential of the organisation get 

cancelled due to upper management's reluctance towards change 

MRK3 The delay in achieving success of new ideas that could lead to increasing the 

potential of the organisation may get cancelled 

MRK4 Rapid changes in new technologies make innovation obsolete even when the 

organisation is willing to implement it 

MRK5 In our organisation, if the knowledge in question is too ambiguous due to its 

complexity; its adoption in practice is that much scarce 

 

To identify what the main barriers for implementation of Knowledge Management are, the data 

was analysed divided by regions. For the three regions where the survey was carried out, the 

number of responses for the Pune region was 9. For the Delhi region, the number of responses 

were also 9, and for the Ahmednagar region, the number of responses were 7. Complete survey 

was analysed with the same methodology as above. After analysis using the factor analysis 

method and validation using the KMO method, it was found out that the questions that were 

found to be statistically significant were different from the questions found to be significant 

when the combined data from all the regions was analysed. Following are the results of the 

analysis. 
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Pune Region 

After analysis using the factor analysis method and validation using the KMO method, it was 

found out that the questions that were found to be statistically significant were only 14 out of 

the total of 42 questions in the survey. The maximum RII score was found to be 0.76 and the 

minimum RII was found to be 0.53. Following graph shows the distribution of responses for 

the questions which were found to be statistically significant on the Likert scale and also, the 

respective RII score of them plotted in Figure 7 and Table 10 shows the significant statements 

found from each section after factor analysis.  

 

 

 

Figure 7 Distribution of Responses and RIIs of statements (Pune Region) 
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Table 10 Significant statements (Pune Region) 

Section Statistically 

Significant 

Statements 

Statement 

 

Information 

and 

communication 

tools (ICT) 

ICT3 We find that the ICT tools (available in the market) for Knowledge 

Management are not suitable for our organisation 

ICT4 A lot of knowledge/information stored in the systems (in the organisation) 

turns out to be useless 

ICT5 It is difficult to identify the knowledge that is relevant for the organisation 

 

 

 

 

 

Human 

Resources 

(HR) 

HR1 Employees cannot find time to carry out KM activities (especially 

Knowledge storage and sharing) 

HR4 In the organisation, employees have mistrust about the knowledge being 

shared between the knowledge source and the recipient and vice versa. 

HR7 There is a lack of communication within the organisation 

HR9 Employees have fear of job security due to inadequacy of knowledge or 

lack of confidence in their ideas 

HR11 In our organisation, there is a lack of support from top or middle 

management for new ideas and changes 

Organization 

(ORG) 

ORG3 Knowledge management goals and business goals are aligned with each 

other in the organisation 

ORG10 A "not my job" phenomenon arising due to unclear job descriptions causes 

issues with KM activities 

 ORG16 In our organisation, provision of rewards/incentives to use Knowledge 

management in the organisation improves KM 

Market and the 

environment 

(MRK) 

MRK2 New ideas that could lead to increasing the potential of the organisation get 

cancelled due to upper management's reluctance towards change 

MRK3 The delay in achieving success of new ideas that could lead to increasing 

the potential of the organisation may get cancelled 
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MRK6 In our organisation, if certain knowledge is seen as irrelevant for the future, 

it gets ignored and not included in the system 

 

Delhi Region 

After analysis using the factor analysis method and validation using the KMO method, it was 

found out that the questions that were found to be statistically significant were only 14 out of 

the total of 42 questions in the survey. The maximum RII score was found to be 0.76 and the 

minimum RII was found to be 0.42. Following graph shows the distribution of responses for 

the questions which were found to be statistically significant on the Likert scale and, the 

respective RII score of them plotted in Figure 8 and Table 11 shows the significant statements 

found from each section after factor analysis. 

 

 

Figure 8 Distribution of responses and RIIs (only significant statements) (Delhi Region) 

 

 

 

 

 

 

 



42 
 

Table 11 Significant Statements (Delhi Region) 

Section Statistically 

Significant 

Statements 

Statement 

 

Information and 

communication 

tools (ICT) 

ICT3 We find that the ICT tools (available in the market) for Knowledge 

Management are not suitable for our organisation 

ICT4 A lot of knowledge/information stored in the systems (in the 

organisation) turns out to be useless 

ICT6 Our systems used for KM processes are highly customized for our 

organisation  

ICT7 Our ICT tools are highly complicated to use 

Human Resources 

(HR) 

 

HR6 In our organisation, employees lack the ability to exploit the 

knowledge which is outside the source (lack of absorptive capacity) 

HR9 Employees have fear of job security due to inadequacy of knowledge 

or lack of confidence in their ideas 

HR10 Employees are not motivated to use KM 

Organization 

(ORG) 

ORG4 In our organisation, there is clear identification of, where the 

knowledge needs to be used and what information is needed for that  

ORG6 Our organisation's leadership style is suitable for KM 

 ORG13 Due to focusing on the processes/strategies that already are bringing 

success to the organisation, there is a lack of new ideas or innovation. 

This is harming organisational learning and eventually KM 

Market and the 

environment 

(MRK) 

MRK1 In our organisation, we usually share our proprietary knowledge with 

the market 

MRK3 The delay in achieving success of new ideas that could lead to 

increasing the potential of the organisation may get cancelled 

MRK5 In our organisation, if the knowledge in question is too ambiguous due 

to its complexity; its adoption in practice is that much scarce 

MRK6 In our organisation, if certain knowledge is seen as irrelevant for the 

future, it gets ignored and not included in the system 
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Ahmednagar Region 

After analysis using the factor analysis method and validation using the KMO method, it was 

found out that the questions that were found to be statistically significant were only 13 out of 

the total of 42 questions in the survey. The maximum RII score was found to be 0.71 and the 

minimum RII was found to be 0.46. Following graph shows the distribution of responses for 

the questions which were found to be statistically significant on the Likert scale and also, the 

respective RII score of them plotted in Figure 9 and Table 12 shows the significant statements 

found from each section after factor analysis. 

 

 

Figure 9 Distribution of Responses and RIIs (Only significant statements) (Ahmednagar 

Region) 
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Table 12 Significant Statements (Ahmednagar Region) 

Section Statistically 

Significant 

Statements 

Statement 

 

Information 

and 

communication 

tools (ICT) 

ICT3 We find that the ICT tools (available in the market) for Knowledge 

Management are not suitable for our organisation 

ICT4 A lot of knowledge/information stored in the systems (in the organisation) 

turns out to be useless 

ICT5 It is difficult to identify the knowledge that is relevant for the organisation 

Human 

Resources 

(HR) 

 

HR3 Knowledge is seen as a power tool by the employees in the organisation 

HR8 In our organisation, there is ineffective expression of thoughts or new ideas 

from the employees 

HR10 Employees are not motivated to use KM 

HR11 In our organisation, there is a lack of support from top or middle 

management for new ideas and changes 

Organization 

(ORG) 

 

 

 

 

 

 

ORG5 In our organisation, there is a lack of easy communication between 

knowledge source and recipient, especially if the work space is 

geographically divided 

 ORG13 Due to focusing on the processes/strategies that already are bringing 

success to the organisation, there is a lack of new ideas or innovation. This 

is harming organisational learning and eventually KM 

 ORG16 In our organisation, provision of rewards/incentives to use Knowledge 

management in the organisation improves KM 

Market and the 

environment 

(MRK) 

MRK1 In our organisation, we usually share our proprietary knowledge with the 

market 

MRK2 New ideas that could lead to increasing the potential of the organisation get 

cancelled due to upper management's reluctance towards change 

MRK3 The delay in achieving success of new ideas that could lead to increasing 

the potential of the organisation may get cancelled 
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After finding out the statistically significant statements/questions, the responses given by the 

respondents to each of these statements/questions and their distribution on the Likert scale, 

from Strongly Disagree to Strongly Agree, was analysed using Radar charts (Figure 10) to find 

out if the resulting statement is or is not a barrier to implementation of KM in Indian SMEs. 

For example, in the statistically significant statement for all regions combined ICT3, the 

responses are approximately 30% Neutral, Approx. 25% each disagree and strongly disagree, 

and only 20% Agree, whereas close to 5% Strongly agree to this statement. From this, we can 

say that the responses are more towards the negative side of the spectrum and hence, ICT3 can 

be discarded as a barrier for implementation of KM in Indian SMEs. Radar charts shown in 

Figure 10 are only for All Regions Combined. Rest of the regions' radar charts are not shown 

but the analysis is carried out in the same way. 

  

  

Figure 10 Radar Charts for distribution of responses on Likert scale for each section's 

significant statements 
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After finding out all the Barriers for implementation of KM from all the regions and every 

region independently, a Regional comparison matrix was prepared in order to see what the 

common barriers between regions are shown in Table 13. 

Table 13 Regional Comparison Matrix 

Regional 

Comparison 

Matrix All Regions Delhi Pune Ahmednagar 

All Regions 

ICT4, HR9, ORG5, 

ORG13, MRK2, 

MRK3, MRK4, 

MRK5 

ICT4, HR9, ORG13, 

MRK3, MRK4, MRK5 HR9 

ORG5, ORG13, 

MRK2, MRK3 

Delhi  

ICT4, HR6, HR9, 

HR10, ORG13, MRK3, 

MRK5, MRK6 HR9, MRK6 ORG13, MRK3 

Pune   

HR1, HR4, 

HR9, HR11, 

ORG10, MRK6  

Ahmednagar    

ICT3, ICT5, HR3, 

ORG5, ORG13, 

MRK2, MRK3 

 

As the survey was designed based on the barriers identified from literature, each statement 

corresponds to a barrier in the literature (refer table no. 1 to 5).  The list of all the identified 

barriers and what those barriers correspond to as per the literature review are shown in Table 

14.  
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Table 14 Barriers to Implementation of KM in Indian SMEs 

Region  Statement/Question  Barrier corresponding to literature  

Ahmednagar,  ICT3  Lack of available technology 

Delhi, All Regions ICT4  Trash Information 

Ahmednagar ICT5  Trash Information 

Pune HR1  Lack of slack times and heavy workload 

Ahmednagar HR3 Fear of loss of ownership and control of knowledge property 

and individual competitive edges/professional identity 

Pune HR4  Trust/reliability of knowledge source or recipient 

 Delhi HR6  lack of absorptive capacity 

 Pune, Delhi, All 

Regions 

HR9  High level of stress and fear of disadvantage/risk 

 Delhi HR10 Lack of motivation 

Pune HR11 Lack of top management support 

Ahmednagar, All 

Regions 

ORG5 Distance/arduous relationship 

Pune ORG10 Unclear/Strict job description  

Ahmednagar, Delhi, 

All Regions 

ORG13 Long-term organizational success 

Ahmednagar, Delhi, 

All Regions 

MRK3 Time lag between organisational action and environmental 

response 

All Regions MRK4 Rapid technological change 

Delhi, All Regions MRK5 Causal ambiguity 

Pune, Delhi MRK6 Perceived irrelevance of the knowledge for future purposes 
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6. DISCUSSION 
From the analysis, the implementation barriers were found for the Indian Construction 

industry and SMEs. In this section, we will discuss about the findings of the survey and the 

results of the analysis of the data collected. Main discussion topics will be What do these 

barriers mean? Why are these barriers in the industry? And we will try to connect the findings 

to the literature and the theory of knowledge management. 

The findings were quite different from the expectations that were conceived from the literature 

study even though the literature was not from the point of view of the Indian construction 

industry and particularly in SMEs. The discussion will be carried out by explaining each section 

and their relation to the regions. It was not surprising when the analysis for all the regions 

combined did not produce the same result as the analysis of the regions separately. It was highly 

unlikely that these findings would be the same since there was different number of responses 

from different regions, different number of responses from each of the three types of 

organisations viz. Builders and Promoters (Developers), Engineering Consultants and 

Contractors; and, the variability of these organisations’ responses in different regions. Section 

wise analysis of the findings is given below. 

ICT 

Initial expectations were majorly in the section of ICT and Organisational section because of 

the growing economic condition of the SMEs in India and, Construction industry. Construction 

industry could benefit by learning the use of ICT tools from other industries to derive the 

benefits and innovation  (Sawhney, et al., 2014). This had led to the expectation of major issues 

in the ICT section. ICT section has given four barriers in total.  

 

• Lack of available technology (ICT3) being a barrier in Ahmednagar region 

• Lack of available technology i.e. ICT3, means that the organisations in 

Ahmednagar find that the ICT tools that are available in the market are not 

suitable for their usage. This can be a reflection on the state of the market in 

Ahmednagar or it can also be related to the training issues or lack of it in general. 

The adoption of the technological change could also be an issue as the 

organisations are SMEs and they tend to have a limited resource for these 

modern tools. So, they tend to stick to the older versions and get reluctant to use 

a modern ICT tool. 
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• Trash information (ICT4 & ICT5) in Ahmednagar, Delhi and in all regions combined.  

• In this context, trash information i.e. ICT4 & 5, can be any unnecessary 

information stored at the time of commencing the project or the knowledge 

created during any phase of the project. This can also be any other business 

process related to the organisation.  

 

According to Ranjbarfad’s research, there were no ICT related barriers to implementation of 

KM found in their study (Ranjbarfard, et al., 2014). This contrasts with this research, but it is 

explainable since the research context and the organisations that are being studied are different 

in this case.  Like Ranjbarfad, Riege (2005) also did not find any barriers that are congruent to 

the results of this study (Riege, 2005). Whereas, according to Yap et al.’s research, they also 

found that in their context of study, which is in Malaysia, lack of available technology is one 

of the barriers for implementing KM (Yap & Lock, 2017).   

 

Human Resources 

The findings in the HR (Human Resources) section were foreseen and were as expected. 

Human resources section was the most interesting to see unfold as most of the issues are very 

important and makes using KM impossible if the problems in this section are unsolved. The 

barriers found in this section are as follows: 

• Lack of slack times and heavy workload (HR1) in the Pune region 

• Fear  of  loss  of  ownership  and  control  of  knowledge  property  and  

individual  competitive  edges/professional  identity (HR3) in Ahmednagar 

region  

• Trust/reliability  of  knowledge  source  or  recipient (HR4) in Pune region  

• Lack  of  absorptive  capacity (HR6) in  Delhi region 

• High  level  of  stress  and  fear  of  disadvantage/risk (HR9) in Pune, Delhi and 

All  Regions      

• Lack  of  motivation (HR10) in Delhi region  

• Lack  of  top  management  support (HR11) in Pune region. 

 

There were similar findings from (Ranjbarfard, et al., 2014) and (Riege, 2005) in term of 

explaining the slack time in the organization which often lead to the less time in KM activities. 

Trust issues and lack of top management support were common findings in this study and 
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studies conducted by (Yap & Lock, 2017) and (Riege, 2005). HR6, 9 and 10 were also a 

common finding in Yap et al.’s study.  

Organization 

Organisational issues are prevalent in the SMEs in India due to the small nature of the 

organisations and their operating styles. The organization section showed that due to lack of 

management of new ideas and improper organization structure the management and storing of 

the knowledge was difficult. The barriers in ORG are found which are:  

• Distance/arduous relationship (ORG5) in Ahmednagar and All Regions 

- From the analysis it is also evident that communication being an 

important part of any information flow, creates a hindrance in the 

storage of the knowledge. This problem become a major problem when 

the work scape is geographically divided. 

• Unclear/Strict job description (ORG10) in Pune Region 

- In this context, unclear or strict job description means that the job 

description could cause the employees to not perform KM tasks as their 

responsibilities are either too unclear or too strictly defined. 

• Long-term organizational success (ORG13) in Ahmednagar, Delhi and All Regions 

- This barrier relates to the change management or change resistance of 

the people who work in the organization. This is a barrier which is co-

related to Human Resource barriers HR4, HR6 and HR9.  

The only similar result found with another study was the study done by Yap et al. in ORG10 

i.e. unclear job description.   

Market 

The MRK (Market and the environment) section of the findings was also close to what was 

expected as the working conditions and the way the market works in India produces a lot of 

issues with implementing intricate solutions in the organisation and on the projects. The 

barriers identified are  

• Time lag between organisational action and environmental response (MRK3) in 

Ahmednagar, Delhi and All regions 
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- With the statement MRK 3 it can also be concluded that there exists a 

time lag between the organization action plan and the response which 

they get from the environment they are working with. 

• Rapid technological change (MRK4) in All regions 

• Causal ambiguity (MRK5) in Delhi and all regions 

- Causal Ambiguity in simple terms means that the more the knowledge 

complexity, the less is its adoption in practice. This is a very important 

barrier and needs to be solved because construction industry involves a 

lot of people and the knowledge is more tacit than explicit when it comes 

to execution of projects on site. This makes the knowledge more 

complex and that much more harder to apply for someone who wishes 

to gain benefits from it.  

• Perceived irrelevance of the knowledge for future purposes(MRK6) in Pune and Delhi 

regions.  

The findings in this section were not conforming to any of the researches by (Riege, 2005) 

(Yap & Lock, 2017) and (Ranjbarfard, et al., 2014). Although Yap et al. and (Riege, 2005) do 

not recognize Market and the environment as a separate category for barriers, it was surprising 

to not be able to correlate the results with Ranjbarfad who came up with this categorization.  

 Comparison of Regions 

Pune and Ahmednagar (Common Barriers: None) 

- It was interesting to find that the issues identified in the Ahmednagar 

region and the Pune region are so different from each other since the two 

regions are in the same geographical area of India and are only 120 km 

apart.  

- But the findings represent the true picture as Pune is a much bigger city 

than Ahmednagar and the market is completely different in Pune.  

- Although the operating style of most SMEs seem to be similar, but the 

issues highlighted by the organisations in those regions do not have 

anything in common. 
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Delhi and Ahmednagar (Common Barriers: MRK3 and ORG13) 

- Finding common issues between Delhi and Ahmednagar region is also 

unexpected because Delhi is one of the largest cities in India and 

Ahmednagar is a small city.  

- But the market issues highlighted by them are generic and could be true 

in other regions as well. 

Delhi and Pune (Common Barriers: HR9 and MRK6) 

- The issues common in Delhi and Pune region do not seem so unexpected 

since the regions are huge and these issues are more prominent in large 

markets. 

- MRK 6 was a significant common response among Pune and Delhi. 

Which explain that most of the knowledge stored by their existing 

systems or the system they have were being useless as their information 

stored turned out to be useless after completing of the concerned 

projects.    

 ORG5 is the statement for which the respondents have provided the highest agreeable response 

i.e. 76%, to identify it as a barrier for all regions. The lack of communication inside the 

organization and outside sources due to distance or geographic separation of the source and 

recipient of the knowledge was found to be a source in barrier of KM implementation.  

To get the more in-depth analysis we did include the section of type of organization in the 

question survey so that we can also try to understand is there any major changes among the 

organization type itself which hinder the KMS implementation policies. Analysis of the data 

from the perspectives of types of organisations was not so conclusive. Also, in some cases, the 

analysis did not yield any results. The main reason behind this was the lack of data or 

asymmetrical data from the types of organisation. For that reason, that line of investigation was 

not pursued further. 
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7. CONCLUSIONS 

In this chapter, the conclusions that were drawn from the findings and analysis and the 

discussion chapter are given. 

The research question for this study was:  what are the implementation barriers for Knowledge 

Management of Small-to-Medium Scale Construction Companies in India? To identify these 

barriers, a questionnaire survey was conducted in three regions in India. The questionnaire was 

designed by studying literature from various industries and it was divided in 4 sections which 

could include all aspects of an organisation’s business and require KM. The sections were 

namely ICT, HR, ORG, MRK. The questionnaire was analysed using quantitative analysis 

methods using SPSS. From the analysis, specific barriers in different regions and all regions 

combined were identified. The conclusions derived from the results are described section-wise.  

ICT (Information and Communication Tools): The barriers identified are 

Lack of available technology and Trash information.  

- Lack of available technology is only a barrier in Ahmednagar region and 

not in Delhi and Pune regions. Pune and Delhi are IT hubs in India; so 

its understandable that technology is not an issue there.  

- But Ahmednagar is a small region where they need to explore more in 

technology and try to find where the problems are arising 

(Training/Implementation/Maintenance) regarding the technology. 

- Trash information is identified as a barrier in Ahmednagar, Delhi and 

All regions. It basically means that Delhi and Pune based organisations 

are storing a lot of information which they cannot use or are not able to 

find any use for afterwards.  

- These regions have an issue with identifying relevant knowledge to store 

or they cannot figure out what they will need in the future.  

HR (Human Resources): The barriers can be explained from two perspectives: 

The managerial issues and another is the employee or individual perspective.  

- Lack of slack time due to heavy workload in Pune is a common factor 

due to the city’s high growth rate and a lot of projects going on at the 

same time.  
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-  Lack of top managerial support in Pune is linked to the heavy workload 

since the top management has to focus on other business-related 

activities which take preference over KM. 

- High stress in all regions except Ahmednagar could be due to more 

competition.  

- Lack of motivation and lack of absorptive capacity in delhi indicates that 

there is a lack of trained employees who can implement KM efficiently. 

-  Trash information, an ICT barrier, could also be contributing to the lack 

of motivation for implementing KM since it makes it more tedious to 

identify relevant knowledge.  

ORG (Organisation):  

- Distance relationship is a problem in Ahmednagar as it usually happens 

that the consultants that are hired for the projects are usually from the 

bigger cities for e.g. Pune, which creates the miscommunication 

between the organization operating the project and the consultants.  

- The SME operating in the construction sector only focus on other major 

function rather than the creation of the information and storing it.  

- Being in a high competitive market creating a concrete output matters 

the most rather than focusing on innovation and creating new ideas. 

-  With this organization’s way of learning from the past projects can’t be 

done in an efficient way and hinders the implementation of KM 

strategies.   

- Unclear job description is a very common issue since the SMEs operate 

as a closely-knit organisation where every employee operates in a 

waterfall pattern; so, this causes problems with KM.  

- This Pune issue of lack of slack times also contributes to this issue as all 

the tasks get assigned as per availability and ability of the employees. 

MRK (Market and The Environment):  

- The factors such as creation of new ideas put a lot of burden on the SME 

from the market side as they tend to stick to basic and use only tested 

and tried methods.  



55 
 

- With this the concept of building a new innovative organization system 

get passed over. This can also be explained by the fact that KM is based 

on IT tools and they tend to change rapidly with time.  

- This change could create time lag between the organization action and 

the response to it because of the time needed to get familiar with new 

technology.  

- Lack of motivation and the absorptive capacity contributes to the causal 

ambiguity i.e. the more the knowledge complexity, the less is its 

adoption in practice. 

 

Limitations 
The organization we choose ranges from 5 to 112 employees, so we don’t want to conclude 

that this thesis explains every barrier in the KM implementation. 

Recommendations 
- To mitigate ICT issues, better study of available technology in the market will be 

helpful. If no available technology suits the organisation, perhaps a custom-made 

software could be employed by these organisations. Taking care of Trash Information 

is well within the capabilities of the organisation because this is as much a 

technological issue as it is the human factor i.e. identifying usable knowledge and 

information connected to it.  

- To mitigate HR issues, two factors are there which could be addressed simultaneously. 

First, the top management could provide more support for KM activities by enabling 

the employees more time allocation for it, inspiring them towards using KM and 

initiating new ideas. The second factor is the employee side who could get more 

involved in the KM activities and be motivated. The top management could take care of 

the trust issues and insecurities of the employees by providing incentives or rewards 

for using KM, arranging team building activities to increase trust amongst them.  

- Organisational issues could be handled by managing to have a better communication 

flow between the employees by using various tools available in the market. This 

alleviates the distance relations issue. Job descriptions could be made clear and a room 

for flexibility could be left so as to accommodate new activities. And the organisation 

has to be open to innovative solutions and new ideas, changes in the way of doing 

business in order to get benefits in future.  
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- The Market and the environmental issues could be alleviated by being open to the 

market, open to changes. It is highly recommended that investing in new technology 

should not be based on arrival of new technology but based on the needs and wants of 

the organisation. Simplifying knowledge is a difficult task but using both codification 

and personalisation strategy in KM could allow storage and sharing of knowledge 

easier, hence eliminating the causal ambiguity to some extent. Finally, any knowledge 

could prove to be important in future for the organisation, so it becomes the 

organisation leaders job to identify the path of organisation in the next few years and 

choosing to preserve the knowledge accordingly.  

Future Research Opportunities 
- The study of the different organization types and their location in the geographical 

different cities.  

- Try to incorporate the use of AI methods for the analysis of the data rather than the 

statistical tool. 

- To get more in-depth information about the barrier one can also focus on the 

incorporation of the interviews along with the use of the analysis tools e.g. SPSS.  

- Case study analysis of some of the organisations to identify the issues in more depth 

and to suggest a more robust framework for Knowledge Management implementation 

in those circumstances. 
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Appendix  
In this chapter, we will provide all the details about the thesis i.e. data collection, analysis 

details etc.  
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Appendix 1 Survey Questionnaire  
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Appendix 2 Invitation to Participate in the Survey 

Dear Sir/Madam,  

We are doing our master’s thesis at KTH Royal Institute of Technology in Stockholm, Sweden. 

Our program is Real Estate and Construction management and out thesis topic is Knowledge 

management in India. More specifically, we are trying to find out the barriers to 

implementation of Knowledge management in SMEs in construction industry. For this thesis, 

we are conducting a survey from organisations such as yours.  

We are writing this email to invite you to participate in our survey. Your participation will be 

of great help to us and at the same time we will try to help you by identifying issues with 

knowledge management and provide feedback to you. 

Please take part in our survey. This is a survey link for my thesis. 

*Insert Survey Link on Google Forms* 

 The survey will take around 10 minutes to complete. Here are some instructions for the survey: 

Please read the instructions clearly on each section and in some cases, for particular questions 

as well. This survey is intended for all sectors of the construction industry such as builders and 

promoters, contractors who take whole projects/buildings on contract, architects, structural 

designers, etc.  

Looking forward to your valuable response to the survey. 

 

Regards,  

Rohan Kulkarni and Rohit Dahiya 

(Masters Student at KTH) 
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Appendix 3 Example of Data Collection and Analysis  

Data Collection Example for MRK Section 

Refer table 9 for details about statements/Questions. 

 Section MRK1 MRK2 MRK3 MRK4 MRK5 MRK6 

Ahmedngar 
Region 

BUILDER 4 2 2 2 4 4 

BUILDER 4 3 3 4 3 4 

CONSULTANT 4 2 2 2 2 4 

CONSULTANT 4 3 3 4 3 4 

CONTRACTOR 3 4 3 3 4 2 

CONTRACTOR 3 4 4 4 4 4 

CONSULTANT 3 3 4 4 3 3 

Delhi 
Region 

CONSULTANT 3 3 3 3 3 3 

CONTRACTOR 3 4 3 4 4 4 

CONTRACTOR 4 4 4 4 4 4 

CONTRACTOR 2 3 4 3 3 2 

CONSULTANT 5 5 5 5 5 5 

CONSULTANT 3 4 3 4 3 3 

CONSULTANT 4 3 4 2 2 3 

BUILDER 4 4 3 4 4 3 

CONTRACTOR 4 4 4 3 4 4 

Pune 
Region 

BUILDER 4 1 4 5 4 4 

BUILDER 4 4 4 4 4 4 

CONSULTANT 3 1 1 3 5 3 

BUILDER 2 5 4 1 4 5 

CONSULTANT 4 1 1 2 2 4 

BUILDER 4 4 2 5 2 5 

BUILDER 4 2 2 3 1 2 

BUILDER 4 2 2 2 3 3 

CONSULTANT 4 4 4 2 4 4 

Analytics SUM 90 79 78 82 84 90 

Strongly Diagree 0 3 2 1 1 0 

Diagree 2 4 5 6 4 3 

Neutral 7 6 7 6 7 7 

Agree 15 10 10 9 11 12 

Strongly Agree 

  1 2 1 3 2 3 

TOTAL 25 25 25 25 25 25 

Strongly Diagree 0% 12% 8% 4% 4% 0% 

Diagree 8% 16% 20% 24% 16% 12% 

Neutral 28% 24% 28% 24% 28% 28% 

Agree 60% 40% 40% 36% 44% 48% 

Strongly Agree 

  4% 8% 4% 12% 8% 12% 

TOTAL 100% 100% 100% 100% 100% 100% 

RII 0.72 0.632 0.624 0.656 0.672 0.72 
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Example of Factor Analysis and KMO Validation test 

Anti-image Matrices 
Anti-image 
Correlation 

MRK1 0.375 0.234 -0.042 -0.287 0.181 -0.414 

MRK2 0.234 0.59 -0.582 -0.072 -0.021 -0.299 

MRK3 -0.042 -0.582 0.623 -0.160 -0.233 0.089 

MRK4 -0.287 -0.072 -0.160 0.675 -0.129 0.037 

MRK5 0.181 -0.021 -0.233 -0.129 0.709 -0.241 

MRK6 -0.414 -0.299 0.089 0.037 -0.241 0.516 

 

The Diagonal value should be more than 0.60 in order for the statement to be significant. 

Anti-image Matrices 

  MRK3 MRK4 MRK5 MRK2 

Anti-image 
Correlation 

MRK3 .612a -0.173 -0.219 -0.588 

MRK4 -0.173 .812a -0.102 -0.028 

MRK5 -0.219 -0.102 .815a -0.114 

MRK2 -0.588 -0.028 -0.114 .622a 

 

Same method is followed but only for the statements which had a score more than 0.60 or if it 

is logically fit. 

KMO and Bartlett's Test 
Kaiser-Meyer-Olkin 
Measure of Sampling 
Adequacy. 

0.662 

Bartlett's 
Test of 
Sphericity 

Approx. 
Chi-
Square 

18.444 

df 6 

  

  

Sig. 0.005 

   

  

Similarly, all sections for four types of data sets divided according to regions were analysed to 

find statistically significant statements and then further analysis was carried out to find 

implementation barriers. 
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