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Abstract

Knowledge management (KM) has been the subject of much discussion over the
past decade. Organisations have realized that they will not survive in the modern
knowledge era unless they have a strategy for managing and leveraging value
from their intellectual assets, and many KM lifecycles and strategies have been
proposed. The term "Knowledge Management™” has been applied to a very broad
spectrum of activities designed to manage, exchange and create or enhance

intellectual assets within an organisation.

Software development is a mental exercise. Software is produced by human
thoughts that cannot be controlled, gathered or accumulated in the same ways as
with physical goods. Knowledge work is fundamentally different in character
from physical labor. The thoughts will make the knowledge, which is the main
asset for any software development company. Hence the way it is managed is of
crucial importance towards avoiding the repetition of mistakes and effective use
of existing know-how in value addition process. The capability to do so by
individual companies will decide their survival on the competitive market. As an
emerging industry in Sri Lanka, software companies should focus on the
knowledge management capability.

This dissertation tries to analyze the capability of knowledge management
of software development companies in four different aspects. Those are
management focus, staff perception and attitude, internal process and available
infrastructure. We wish to analyze those aspects in Sri Lankan context and give
guidelines on managing the knowledge asset. The capability index is derived, after
gathering the importance of each aspect by questioning the industry people. Also
the current level of capability is assessed, with the use of a derived scale; hence it

gives an industry wide analysis.
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KMC = Function of (X1, X2, X3) = ap+ a1 X1 + a,X2 + a3Xx3
Where ap = 0.18359, a; = 0.27395, a,=0.4264, az=0.21900

Each company will have a corresponding point on the KMC plane. We define the
KMC index as the distance from origin to the KMC plane. For a given company,
we need to find the point P(X10, X20 and X30) to get the KMC index.

KMC Index (Un-Normalized) = Positive Square Root of SUM of

[X1]? + [X2]? + [X3]? + [ao+ a1X1 + a;X2 + agX3]?

4.5.1. Normalizing the KMC Index

As we wish to scale the KMC index to value between zero and one,
we need to normalize the value obtained form above equation. To do that we will
find the maximum and minimum values possible for KMC index. The maximum
KMC Index possible from above equation is when X1, X2, X3 are taking their
maximum values. Depending on the weights given in the questions (5 being the
maximum and 1 being the minimum), the maximum value of any of X1, X2, X3 is

1.0, while the minimum being 0.2

Hence KMC Index maximum = 2.053

KMC Index minimum = 0.505

Then we calculate the normalized KMC Index as follows,

KMC Index Un-Normalized - KMC Index

minimum

KMC Index (Normalized) =

KMC Index maximum - KMC Index minimum
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4.5.2. Acceptance Region

As we found considerable contribution from dependent variables X1,
X2, X3 for the capability of knowledge management, it is obvious we need to
define the acceptable minimum criteria for each. For example the independent
variable X1, the level of management focus should have a minimum level for the
company to have an effective capability. So we wish to find a minimum for each
aspect. The resulted region is shown in following graph.

X1
A
Minimum
X1
Minimum
%3 > X2
Minimum
X2
X3

Figure 4.3: The Lowest Boundaries of X1 X2, and X3

By analyzing the current practice for each variable, we conclude that minimum
acceptable level should be at least the average for each variable. The graphs below
show the current practice for each independent variable and the average industry

wise value. Hence the minimum values are in the Table below.
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Table 4.15: The Lowest Boundaries of X1 X2, and X3

Variable | Concept Minimum Accepted
Level

X1 Degree of management focus towards 0.4284
knowledge management

X2 Level of staff perception on knowledge 0.4372
management

X3 Level of impact from internal processes 0.4427

Current Practice - X1 - Degree of management focus

towards knowledge management

-

X

©

()

o

(o]

(3]

o
Company

Figure 4.4: The Current Practice X1
Current Practice - X2 - Level of staff perception on
knowledge management
0.80

< 0.60 -

i)

o 0.40 -

o

ol

3 0.20

0.00 -
38858 3989538848

o O O o o O O o
Company

Figure 4.5: The Current Practice X2
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Current Practice - X3 - Level of impact from internal
processes

0.70
0.60 A
0.50 -
0.40 -
0.30 A
0.20 -
0.10
0.00 -

degree of X3

Company

Figure 4.6: The Current Practice X3

4.6. Discussion

Based on the collected data for each company the KMC index was
calculated. Then it is analyzed based on the scale of the company. The industry

wise figure was calculated by averaging the KMC index for all companies.

KMC Index - Across the Industry

0.700
0.600 Average KMC Index = 0.29

0.500 +

0.400 +

0.300 H

KMC Index

0.200 H

0.100 H

0.000 -

Company

Figure 4.7: KMC Index
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Average KMC Index -Small, Medium, Large
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Figure 4.8: KMC Index Vs Scale of Companies

KMC Index
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Figure 4.9: KMC Index in Large Scale Companies
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KMC Index - Medium Scale Companies
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Figure 4.10: KMC Index in Medium Scale Companies

KMC Index - Small Scale Companies
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Figure 4.11: KMC Index in Small Scale Companies
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5. LIMITATIONS OF THE STUDY
5.1. General

This chapter describes about the limitations of the study and
difficulties faced during the research. Those will be useful for future researchers
to take precautions and to improve the quality of the research.

5.1.1. Limited Time Period

Major limitation was that the research had to be completed within a
short time period. Initially it was planned for about six month’s. But it was
delayed for several months. To overcome this, we would like to propose starting
the research in middle semesters of the course in order to give more freedom for
students to plan for the research activities. Also they will have more time on data

collection which will result accurate, un-biased data collection in surveys.

5.1.2. Small Industry

Lack of big players in Sri Lankan software industry is another
constraint. Most of the companies are not grown to the bigger level, many of them
still in the entry level to the industry. The depth of software development work

done locally by many companies is at the basic level.

5.1.3. Lack of Knowledge on the Subject

During the survey it was found that many of the stakeholders did not
have sufficient knowledge to answer the questionnaire. The term knowledge
management was new for some people. After the pilot survey this was addressed
by adding a brief description to the questionnaire to describe the key terms used in

the research.

5.1.4. Difficulty to Find Company Information

When searching for software development companies, there was no
central database maintained by any authority to get the information of the
companies. Some sites publish out dated lists even containing non operational

companies.
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5.2. Questionnaire Related Issues

Few of the respondents complained that the questionnaire is too
lengthy because it had 5 sections to fill. Some said they had to think a lot when
answering closely related questions. But it was difficult to consider those
complaints because all sections were necessary for the questionnaire which was
designed according to the research model. Also the nature of the subject doesn’t
permit to use very specific questions or words. Some complained about use of

format used and preferred to use plain text.

The publishing of the questionnaire in the web, as a data collection
form would have improved the response rate. Also it would have made data
collection easier as the web page can be connected to a database to collect

responses automatically.
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6. CONCLUSIONS AND
RECOMMENDATIONS

6.1. Introduction

This chapter is focused on coming into a conclusion based on the studies
carried out in the statistical analysis section. The last part of this chapter discusses
about strategies that can be adopted for effective knowledge management process
in a software development company and which type of companies need more

attention on that regard.

6.2. Conclusion

The research has been carried out with the intention of analyzing the
knowledge management capabilities of software development companies in Sri
Lanka. Selected population for the study consists of all scales of the companies
operating in the industry. They develop various types of software catering for

different industries such as finance, education, apparel, banking, and insurance.

Based on the literature survey carried out, the limitations in local research
in this context were found. Further, many researchers have pointed out the
cultural, technological, people aspects of the knowledge management. Based on
those findings, a conceptual research model was developed in order to analyze the

knowledge management capability in four different aspects.

e Management focus towards knowledge management
e Staff perception on knowledge management
e Impact from internal processes

e Auvailability of knowledge management infrastructure.

Questionnaire-type field survey accompanied with few informal
interviews with industry experts was used to gather information. The following

conclusions were found after the statistical analysis of collected data.
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The above four aspects gives 82.66% contribution for describing the
capability of knowledge management in a software development
company in Sri Lanka. Based on the analysis it was revealed the
impact from internal processes and availability of knowledge
management infrastructure was co-related. Based on the further
analysis, the infrastructure aspect was removed from the model. This
is reasonable in practical sense, as in order to have effective internal

processes, a good infrastructure is a pre-requisite.

The remaining three aspects, gives 80.45% contribution towards
describing the knowledge management capability with following

individual contribution.
o Staff perception on knowledge management (42.64 %)

0 Management focus towards knowledge management (27.39
%)

o Impact from internal processes (21.90 %)

The average value of the knowledge management capability index
(KMCI) 0.29, gives us strong evidence of lack of attention and bad
level of knowledge management practiced by software development

companies in Sri Lanka.

Different scales of companies show significance variance of
knowledge management capability. This is evidenced by having
relatively high KMCI of 0.45 (above the industry average) in large

scale software development companies.

The attitude and perception of software professionals in the company

will play a key role in knowledge management.

Process maturity also plays a key role in effective knowledge

management.
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6.3. Recommendations

6.3.1. For Industry

Based on the above conclusions and findings, we wish to give the
following recommendations for better knowledge management capability in

software development companies in Sri Lanka.

Knowledge management is a key to be competitive in the market.
Hence the correct level of management focus is a must for better utilization of
their intellectual assets in the company. Formal management reviews should be
conducted across all projects to see how people share knowledge, to what extent
the knowledge is being reused, how the research and development activities are
documented, who are key resources that needs to be duplicated, what plans are
derived to transfer their knowledge to others, how is second level of leadership is
developed for each project and so on. The knowledge management should be an
on-going activity. There is no end to it. With each project the acquired knowledge
has to be re used in the next project where ever possible. The knowledge creation,

in other words the innovation, is the key to the competitive edge.

The staff should be motivated, encouraged and rewarded by any
means for sharing their expertise to have effective knowledge management. The
high significance found in the research shows knowledge sharing has to be closely
monitored. This is to be linked with the human resource management system in
the company. The human resource department should not be isolated in the
company. The correct feedback from the line level mangers should be taken in for
people evaluation. The reward schemes should have a considerable portion for
factors such as knowledge sharing, innovative ideas that improves the knowledge

management capability.

The small and medium scale companies should put extra effort more
(than big players in the industry), as they depend on a small set of people in their
business. The heroic persons will deliver the goods only in the short run not in the
long run. This is clearly indicated by the low values of the KMC index for small

scale companies.
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Appendix C: Summarized Data — Importance

Table C.1: Summarized data — importance

[ independentVanable” | Dep' Variabi

Response Company

Index Index X1 X2 X3 X4 Y1
1 C1 0.80 0.63 0.47 0.56 0.80
2 C1 0.57 0.83 0.60 0.60 0.84
3 C1 0.63 0.35 0.40 0.52 0.60
4 C1 0.43 0.73 0.67 0.64 0.76
5 Cc2 0.40 0.70 0.53 0.40 0.72
6 Cc2 0.73 0.65 0.47 0.60 0.80
7 Cc2 0.60 0.58 0.60 0.60 0.72
8 Cc2 0.67 0.73 0.87 0.56 0.88
9 C3 0.63 0.48 0.20 0.56 0.56
10 C3 0.67 0.60 0.73 0.72 0.80
11 C3 0.57 0.73 0.93 0.56 0.88
12 C3 0.63 0.58 0.67 0.68 0.76
13 C4 0.67 0.58 0.73 0.56 0.76
14 C4 0.77 0.68 0.53 0.48 0.72
15 C4 0.43 0.70 0.73 0.72 0.76
16 C4 0.70 0.70 0.60 0.72 0.84
17 C5 0.60 0.48 0.33 0.44 0.64
18 C5 0.50 0.63 0.73 0.68 0.76
19 C5 0.77 0.78 0.60 0.52 0.76
20 C6 0.50 0.63 0.60 0.44 0.72
21 C6 0.70 0.75 0.60 0.64 0.84
22 C6 0.50 0.53 0.47 0.44 0.64
23 Cc7 0.53 0.65 0.60 0.52 0.76
24 Cc7 0.57 0.53 0.60 0.28 0.60
25 Cc7 0.73 0.65 0.87 0.52 0.88
26 Cc8 0.63 0.50 0.80 0.64 0.76
27 Cc8 0.70 0.73 0.67 0.56 0.72
28 C8 0.70 0.70 0.93 0.56 0.88
29 C9 0.43 0.55 0.80 0.76 0.72
30 C9 0.57 0.50 0.47 0.44 0.64
31 C9 0.60 0.63 0.73 0.40 0.64
32 C10 0.50 0.50 0.47 0.44 0.64
33 C10 0.47 0.58 0.67 0.56 0.72
34 C10 0.47 0.58 0.53 0.44 0.68
35 Cl11 0.67 0.50 0.60 0.52 0.72
36 Cl11 0.40 0.55 0.60 0.72 0.64
37 Cl11 0.40 0.55 0.53 0.72 0.64
38 C12 0.83 0.53 0.80 0.76 0.84
39 C12 0.60 0.63 0.47 0.44 0.72
40 C13 0.47 0.58 0.67 0.68 0.72
41 C13 0.77 0.60 0.27 0.72 0.72
42 C14 0.47 0.50 0.73 0.68 0.68
43 C14 0.63 0.53 0.73 0.40 0.76
44 C15 0.60 0.53 0.67 0.80 0.72
45 C15 0.57 0.60 0.60 0.48 0.72




Table C.1: Summarized data — importance (Continued)

Company | IndependentVariable | Dep't Variable

Response
Index Index X1 X2 X3 X4 Y1
46 C16 0.50 0.50 0.53 0.60 0.64
47 C16 0.53 0.48 0.60 0.60 0.68
48 C17 0.63 0.55 0.67 0.72 0.76
49 C17 0.47 0.83 0.47 0.52 0.80
50 C18 0.43 0.55 0.40 0.36 0.60
51 C18 0.63 0.45 0.40 0.64 0.64
52 C19 0.57 0.65 0.53 0.44 0.76
53 C19 0.67 0.38 0.47 0.68 0.64
54 C20 0.50 0.53 0.40 0.56 0.64
55 C20 0.90 0.65 0.40 0.72 0.84
56 Cc21 0.63 0.60 0.60 0.92 0.76
57 C21 0.73 0.63 0.60 0.56 0.80
58 Cc22 0.43 0.65 0.60 0.64 0.72
59 Cc22 0.33 0.68 0.47 0.48 0.68
60 Cc23 0.63 0.48 0.80 0.72 0.72
61 C24 0.77 0.70 0.40 0.48 0.80
62 C25 0.53 0.55 0.40 0.60 0.64
63 C26 0.57 0.55 0.67 0.80 0.72




Appendix D: Summarized Data — Current

Practice
Table D.1: Summarized data — current practice
Response Company Independent Variable
Index Index X1 X2 X3 X4

1 c1 0.80 0.63 0.47 0.56

2 c1 0.57 0.83 0.60 0.60

3 c1 0.63 0.35 0.40 0.52

4 C1 0.43 0.73 0.67 0.64

5 C2 0.40 0.70 0.53 0.40

6 C2 0.73 0.65 0.47 0.60

7 C2 0.60 0.58 0.60 0.60

8 C2 0.67 0.73 0.87 0.56

9 C3 0.63 0.48 0.20 0.56
10 C3 0.67 0.60 0.73 0.72
11 C3 0.57 0.73 0.93 0.56
12 C3 0.63 0.58 0.67 0.68
13 C4 0.67 0.58 0.73 0.56
14 C4 0.77 0.68 0.53 0.48
15 C4 0.43 0.70 0.73 0.72
16 C4 0.70 0.70 0.60 0.72
17 C5 0.60 0.48 0.33 0.44
18 C5 0.50 0.63 0.73 0.68
19 C5 0.77 0.78 0.60 0.52
20 C6 0.50 0.63 0.60 0.44
21 C6 0.70 0.75 0.60 0.64
22 C6 0.50 0.53 0.47 0.44
23 C7 0.53 0.65 0.60 0.52
24 C7 0.57 0.53 0.60 0.28
25 C7 0.73 0.65 0.87 0.52
26 C8 0.63 0.50 0.80 0.64
27 C8 0.70 0.73 0.67 0.56
28 C8 0.70 0.70 0.93 0.56
29 C9 0.43 0.55 0.80 0.76
30 C9 0.57 0.50 0.47 0.44
31 C9 0.60 0.63 0.73 0.40
32 C10 0.50 0.50 0.47 0.44
33 C10 0.47 0.58 0.67 0.56
34 C10 0.47 0.58 0.53 0.44
35 C11 0.67 0.50 0.60 0.52
36 C11 0.40 0.55 0.60 0.72
37 C11 0.40 0.55 0.53 0.72
38 C12 0.83 0.53 0.80 0.76
39 C12 0.60 0.63 0.47 0.44
40 C13 0.47 0.58 0.67 0.68
41 C13 0.77 0.60 0.27 0.72
42 C14 0.47 0.50 0.73 0.68
43 C14 0.63 0.53 0.73 0.40




Table D.1: Summarized data — current practice (Continued)

Company [l independent Variable "]

Response
Index Index X1 X2 X3 X4
44 C15 0.60 0.53 0.67 0.80
45 C15 0.57 0.60 0.60 0.48
46 C16 0.50 0.50 0.53 0.60
47 C16 0.53 0.48 0.60 0.60
48 C17 0.63 0.55 0.67 0.72
49 C17 0.47 0.83 0.47 0.52
50 C18 0.43 0.55 0.40 0.36
51 C18 0.63 0.45 0.40 0.64
52 C19 0.57 0.65 0.53 0.44
53 C19 0.67 0.38 0.47 0.68
54 C20 0.50 0.53 0.40 0.56
55 C20 0.90 0.65 0.40 0.72
56 C21 0.63 0.60 0.60 0.92
57 C21 0.73 0.63 0.60 0.56
58 Cc22 0.43 0.65 0.60 0.64
59 Cc22 0.33 0.68 0.47 0.48
60 C23 0.63 0.48 0.80 0.72
61 C24 0.77 0.70 0.40 0.48
62 C25 0.53 0.55 0.40 0.60
63 C26 0.57 0.55 0.67 0.80




Appendix E: Instructions to Responders

Introduction:

This questionnaire has been prepared to analyze the knowledge management
capabilities of software development companies in Sri Lanka. The questions are
of general nature and are divided into 5 sections. The definitions of key terms
used in the questionnaire are given separately for your convenience.

You are kindly requested to answer all relevant questions. This survey is carried
out for an academic purpose and information given will be kept confidential.
Therefore, your cooperation is highly appreciated to make it success.

Amal Priyantha Madapathage

MBA Student,

Department of Computer Science & Engineering,
University of Moratuwa

amalm@sabretch.com

Key Term 1: Knowledge

Knowledge is “facts, information, and skills (know-how) acquired through
experience or education”.

Key Term 2: Knowledge Management (KM)

Knowledge management is a key business activity with two primary aspects.
Treating the knowledge as an important part of organization’s strategy, policy and
practice

Making a direct connection between an organization’s intellectual assets (human
capital) and business goals

Following are integrated components of KM.

Generating new knowledge

Accessing valuable knowledge from outside sources

Using accessible knowledge in decision making

Embedding knowledge in processes, products and services
Representing knowledge in documents, databases and software
Facilitating knowledge growth through culture and incentives
Transferring existing knowledge into other parts of the organization
Measuring the value of intellectual assets
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