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ABSTRACT 

Software industry is a growing industry in Sri Lanka in the recent decades. It brings more 

foreign currency to Sri Lanka and provides more employment opportunities to the 

graduates who pass out from universities. As Sri Lanka has a highly skilled and talented 

workforce, Sri Lankan software companies would be able to compete with the global 

software companies to provide sophisticated software products necessary for the global 

market. That is, the development of the software industry would be able to bring more 

benefits to the Sri Lankan economy. 

This research investigates the software industry developmental trends in Sri Lanka. There 

are five independent variables, three intervening variables and one dependent variable 

identified in the context. They are namely: software industry related investments, 

software industry related recruitments, the number of students passed out from 

universities, software policy, domestic software industry development, revenue earned 

from software exports, economic conditions of the country, global software industry 

constraints and software industry development. Considering some of the relationships 

between these variables three hypothesis were developed to predict the future of the 

software industry in Sri Lanka. Also, statistical data analysis using SPSS and Minitab 

software packages was used to forecast the development of software industry related 

investments, software industry related recruitments and the number of ICT graduates 

passed out from universities. This was useful in determining the development of the 

factors that affected in developing the software industry in Sri Lanka. 

According to the research, there would be a higher development in software industry in 

Sri Lanka in the future. Therefore, the government of Sri Lanka should plan for the future 

of the software industry focusing the factors that have mainly affected in developing the 

software industry. 
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CHAPTER 1: INTRODUCTION 

Today software products are having a higher demand in the global market. Without 

having computer driven systems, it is not possible for the business organizations to do 

their tasks in a reliable and efficient manner. Therefore, everything relies on computer 

systems in the present fast moving world. Banks, hospitals, airlines, shipping companies, 

schools, shopping complexes, cinemas, ports, harbor and even nuclear plants which need 

much more reliability and security, use information systems. Not only the developed 

countries but also, the undeveloped countries now use the computer driven systems to 

automate their day to day activities. That is, the term "Information Systems" has become 

the nearest neighbor of people today. How do these systems operate? That is through the 

use of some instructions written using a computer language which is known as 

"software". 

Software development has become a big industry in the world in recent years as almost 

all the organizations have already computerized their work load. This big industry 

supports the development of a country in two ways. One is by providing automated 

systems for business organizations. The other is by making large amount of capital for 

the country. Because, developing such software is a very expensive process. Obtaining 

the talents for developing software is another difficult task. Therefore, demand for the 

industry increases day by day. The countries that have a higher development in the 

software development industry would be able to find more capital by producing quality 

software. 

Recently, the developing countries are having more advantages in selling such software. 

In addition to earning more foreign currency and providing more employment 

opportunities, developing countries would be able to solve some of the problems they 

face, over the software industry. For this, the countries should focus on the development 

of the technical skills of their software engineers by providing quality education in 

universities and private institutions. Therefore, the developing countries have given more 

focus on the development of the software industry. As Sri Lanka is a country which is 
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still in its undeveloped stage, and which is having highly skilled talented labor, Sri Lanka 

would be able to have more opportunities for economic development by having a higher 

development in its software industry. Therefore, analyzing the growth of the software 

industry in Sri Lanka would be a definite advantage for the country's development. 

This research is mainly to identify the software industry developmental trends in Sri 

Lanka and to propose the possible future development steps to be taken. As software 

industry is a growing industry in the world, analyzing software industry's growth in Sri 

Lanka would give an image of the Sri Lanka's state in the global software industry. 

Analyzing the present status of the software industry will also help to focus on the future 

development activities of the industry. This research includes identifying the factors 

affecting the development of the software industry. Also the actions taken by the top 

software talents in the world to develop the software development industry would be 

examined. Therefore, through this research, it would be easier to identify the possible 

paths in developing software industry in Sri Lanka as the development of the software 

industry would be studied identifying the development of some variables that would be 

directly affecting the development of the software industry. 

Today, there is a big demand for software industry related jobs. Sri Lanka would be able 

to make more job opportunities and would be able to earn more foreign currency by 

developing software. Also, Sri Lanka would be able to make more collaboration with 

foreign business organizations giving more opportunities to be involved in activities in 

the global software market. 

1.1 Background 
Sri Lanka's ICT Industry had a considerable growth during the past decade. Many 

software development companies established in Sri Lanka during this time period and it 

has lead to a competitive growth in the software development industry. Millennium IT, 

Virtusa, WS02, IFS, Creative Solutions Ltd, Informatics International Ltd, WaveNet, E-

Builder, Euro Center, RoomsNet and Team Work are some of the organizations which 

were established within the past two decades. Also, many ICT institutions were 

2 



established to provide primary, secondary and tertiary education to the students. Thus Sri 

Lanka has taken much initiative during the past two decades to bring the software 

industry to a higher level. 

According to Barr and Tesler [1], there would be a rapid development of both software 

exports and ICT-enabled services. Therefore, it is expected to have a higher development 

in software industry in the future. According to the survey done by Information and 

Communication Technology Agency (ICTA) Sri Lanka [2], there were 28% of software 

engineers, working on different software projects in 2007. That is there is a higher 

percentage of people who are working in the field of software engineering, having higher 

salaries and competitive work environments. The career opportunities resulted from the 

software industry in Sri Lanka would be able to minimize some of the economical 

problems in the country. Also, Sri Lanka would be able to get more foreign investments 

through software development to local and foreign clients. 

According to Mohaptra's [3], explanations in his research paper, in order to develop 

software industry in any country there should be a highly qualified, talented labor pool. 

Sri Lanka has educated ICT graduates passed out from the universities and private 

institutions every year. These qualified people would be able make as the software work 

force in order to provide the required professionals to the software industry. Therefore, it 

would not be a difficult work for Sri Lanka to provide the necessary number of software 

professionals required to develop its software industry. 

In the journal article published by Nicolson and Sahay [4], they have explained that, 

developing software for lower costs is one of the most successful factors in India and 

Iran's software industry development. Sri Lanka also would be able to provide low cost 

labor in developing outsource software to European markets, as Sri Lanka has the 

qualified and skilled software workforce. Therefore, Sri Lanka would be able do more 

software exports and earn more foreign currency giving more support for the 

development of the country's economy. Having a well developed ICT education system, 

internet infrastructure, telecommunication facilities, research and development activities 
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and skilled and talented labor pool would support a country's software industry to grow 

[5]. In Sri Lanka, there is already a well developed education system. Also, there is a 

large pool of talented and educated job seekers who are willing to get in to the software 

industry. There is a higher growth in telecommunication and internet in Sri Lanka during 

the past decade [1]. Therefore, by developing Sri Lanka's software industry to a higher 

level, it would be possible to earn more foreign currency to the country. 

The aim of this research is to find the factors affecting the software industry development 

and to determine the software industry developmental trends in Sri Lanka. 

Recommendations for the future development of the software industry would be done 

based on the results obtained from the investigations on software industry development. 

1.2 Previous Studies 
According to the research done by 1CTA Sri Lanka, there had been a higher growth in the 

ICT workforce in Sri Lanka from 2003 to 2008. According to ICTA statistics, it was 

expected to have around 14 500 ICT professionals in the ICT industry by 2008 [2], The 

survey was done on the following job categories: 

1. Database administration and development 

2. Digital media and animation 

3. Business analysis and system integration 

4. System and network administration 

5. Programming and software engineering 

6. Project and programme management 

7. Testing and quality assurance 

8. Sales and marketing 

9. Technical support 

10. Technical writing 

11. Web development 

12. Management information systems / IT management 

13. Solution and technical architect 
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The above mentioned job categories are mainly related to the software industry. 

Therefore, it could be said that, there had been a higher growth in the software workforce 

in Sri Lanka in the recent past. 

50,000 
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30,000 
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2004 2006 2007(Es1) 200B4E31) 

Figure 1.1: Overall ICT workforce growth trend 2003 to 2008 
Source: Rising demand: An increasing demand for IT workers spell a challenging 

opportunity for the IT industry 

Figure 1.1 shows the overall ICT workforce growth trend in Sri Lanka from 2003 to 

2008. It shows a linear growth of the ICT workforce including software professionals as a 

sub set. Therefore, there is 4 possibility for the software industry to grow in the future 

years. 
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Figure 1.2: Demand for IT professionals by job category 
Source: Rising demand: The increasing demand for IT workers spells a challenging 

opportunity for the IT industry 

According to the figure 2.1, there is 28% of software engineering professionals in the ICT 

work population in Sri Lanka. That is, there is a higher percentage of software 

professionals in Sri Lanka who are engaged in software development and other related 

professions. 

Software industry related workforce growth is related to software industry development 

of any country. The number of software professionals increases in a country when there 

is a development in the software industry. Therefore, there is a considerable development 

in the software industry in Sri Lanka in the recent past. 
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1.3 Scope of the Study 
The study involves an initial analysis of the development of the software industry in the 

world, in the South East Asia and in Sri Lanka. Over this process, the factors that have 

affected the software industry in the world would be examined. This was done over the 

literature review. The mostly affected factors for the development of the software 

industry in Sri Lanka were identified. Those were categorized as independent variables, 

dependent variables and intervening variables and the relationships between those 

variables were identified. Based on this identification the required data were observed by 

sending a questionnaire to software professionals and using the sampling technique to 

observe historic data. In order to study the software industry development trends in Sri 

Lanka, the data collected over the questionnaire were put into SPSS software package to 

analyze the data to determine the reliability of data and to identify correlation between 

variables. The historic data collected on some of the variables that have affected in 

developing the software industry in Sri Lanka were put into Minitab to forecast the 

development of those factors for the future years to determine the future of the software 

industry development in Sri Lanka. 

1.4 The Research Objectives 
The objective of this study is to identify the software industry developmental trends in Sri 

Lanka. For this, factors affecting the software industry development in Sri Lanka would 

be determined and future development of those factors would be investigated. Based on 

the development of the software industry in Sri Lanka, future initiatives to be taken 

would be recommended focusing a higher development in the Sri Lankan software 

industry in the future. This would include future development steps to be taken for each 

factor affecting the software industry development in Sri Lanka. 
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1.5 Thesis Outline 
Chapter 1 gives an introduction to the research including the research background, 

previous studies, scope of the study and research objectives. This chapter describes the 

reasons which have directed for starting the research, the previous studies which have 

relationships to the present research and their results related to the present research, 

limitations of the present study, the reasons in which the study is carried out and the 

benefits obtained from the research in brief. 

Chapter 2 includes a literature review which discusses about the past researches related to 

the present study. This chapter focuses mainly, identifying the variables affecting the 

development of the software industry and their relationships. This helps the preparation 

of the conceptual framework which gives the base for the present research. 

Chapter 3 discusses the conceptual framework and research design. The information 

obtained from the literature review used to build the conceptual framework and it 

represents the relationship between the variables in the context. Also, building hypothesis 

based on the theoretical framework would be discussed in Chapter 3. 

Research design is another aspect that would be discussed in Chapter 3. All the steps 

included in the research process would be discussed in this section describing the main 

tasks of each stage and how those tasks are carried out. Data collection is also discussed 

in Chapter 3. Data collection methods used in the research, the questionnaire design and 

mapping the variables in the context with the research questions would be discussed 

when explaining about the data collection. 

In Chapter 4, data analysis would be discussed. In data analysis section, a detailed 

discussion about the reliability testing, descriptive analysis and inference analysis would 

be done. Over this section, the reliability of data collected, the frequencies obtained for 

the user responses and correlation between variables would be discussed. Therefore, this 

section helps to understand the reliability of data and to identify which proposed 

hypothesis could be accepted. Forecasting results on the variables: software industry 
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investments, software industry recruitments and the number of ICT graduates passed out 

from universities would be carried out to determine the future development of the 

software industry in Sri Lanka. 

In Chapter 5, conclusion and recommendations would be done. The discussion of the 

final outcome of the research would be done in this section. According to the results 

obtained, the recommendations for the future of the software industry in Sri Lanka would 

be done describing what should be the future plans and directions in order to develop 

software industry in Sri Lanka in the future. 



CHAPTER 2: LITERATURE REVIEW 

Chapter 2 contains the details obtained about the factors that could be affected in 

developing software industry in Sri Lanka. The ideas collected over the literature review 

would be used to determine the independent, dependant and intervening variables of the 

research which would be useful to establish the conceptual framework. Therefore, 

literature review sets the roadmap to start working with the main components of the 

research. 

2.1 Introduction 
In order to have a higher development in the economy, today development of the 

software industry has become an essential factor. Kharbanda and Suman [6], have 

indicated in their journal article that, China had earned more foreign capital over selling 

outsource software products to foreign clients. Also, the industry plays a vital role in 

providing large number of job opportunities for software job seekers. Therefore, a 

developing country like Sri Lanka would be able to have more support for it's economic 

development over the development of the software industry. 

There are several factors affecting the development of the software industry. Avron Bar 

et al. [7], have mentioned in their research journal that, software industry investments, 

software industry recruitments, development of highly skilled labor force, development 

of telecommunication infrastructure and development of internet facilities are some of the 

factors affecting the development of the software industry in any country. In the next 

section the factors affecting the software industry development would be discussed in 

detail, which are helpful to forecast the software industry development in Sri Lanka. 

2.2 Software Industry Investments 
According to Daniel Chudnovsky and Andres Lopez [8], described in their research 

paper, to develop the software industry in a country, it is necessary to have higher 

investments on the software industry. This involves investing on ICT education and 
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training, research and development activities ( R & D activities), development of 

telecommunication infrastructure and development of internet facilities, etc [9]. 

Mihaiela Grundey and Richard Heeks [10], suggests in their research paper that, 

investing on ICT educational system and research and development activities would be 

able to produce the required number of skilled labor to satisfy the demands of the 

software industry. This is done through policy initiatives. The aim of investing more on 

ICT education system and research and development is to make a country's software 

workforce more skilled and knowledgeable to have the required number of professionals 

in the software industry. Grundy and Heeks [10], further point out that, investment on 

developing software industry should include telecommunication and internet facilities, as 

those factors are related to the development of the software industry in a country. 

In India, higher investments are done in developing the best suited human capital to 

fulfill the human resource needs of the software industry. This has lead to a rapid growth 

of the private training institutions which makes software professionals with required 

skills and knowledge. Development of software workforce has resulted to have a higher 

development of the Indian software industry [11]. Brazil also has taken the steps on 

developing ICT education and research and development activities to improve it's 

knowledge society. Apart from that, they have focused on development of internet 

facilities and establishing technology parks [12]. 

According to Nicolson and Sahay [4], Iran has done more investments on: software 

exports, ICT education and training, development of the domestic software production 

and formation of technology parks. Investing on software exports has developed Iran's 

software industry providing more economic benefits. Over the investment on ICT 

education and training, Iran could develop a highly skilled labor pool to work on software 

projects to satisfy the increasing demands on the software professionals. 

Barr and Tesler [1], have indicated that, in Sri Lanka, policy initiative has taken to invest 

on developing the domestic software industry, developing ICT education in universities 
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and private institutions and formation of technology parks. This would be able to make 

the development of the software industry giving long term benefits to the country. 

2.3 Highly Skilled Labor Force 
Software industry related human capital is an essential factor for the software industry 

development of a country. Developing human capital with necessary skills and 

knowledge is necessary to satisfy the demands of the software industry. Heeks [13], has 

pointed out in his research paper that, investing on human resource development is 

essential as it is not possible to develop quality software without having the skilled labor 

force. Investing on research and development activities also helps to improve the skills 

and knowledge of the software professionals. 

Umesh Bellur [14], indicates in his research paper, the importance of developing 

technical skills in software professionals. Software professionals should be competent 

with necessary technical skills. To gain the required knowledge and skills, developing 

ICT education systems with adequate curriculum is essential. Ireland has taken some 

policy initiatives to develop its ICT education by developing the university education 

systems. More investments have been done on ICT education by providing facilities to 

ICT training centers and universities to train students with adequate skills and 

knowledge. Also, Ireland has taken some initiatives on developing research and 

development to give more skills and knowledge to the software workforce [9], 

As the demand for the software professionals increases during years, it is necessary to 

recruit more people to the software industry every year. For, this a country should 

develop some policy initiatives in order to develop the required number of software 

professionals over training and development. Giving higher educational facilities up to 

degree and postgraduate level is essential for the students to be competent with the 

knowledge and skills [15]. 
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Today, there is a higher demand for the outsource software development in Asian 

countries as they can develop software for lower costs compared to software development 

costs in European countries. This is achieved through low cost labor that could be 

obtained in developing countries. India could develop software for lower costs, as they 

could obtain more knowledgeable people through university education system [3], 

Roul Gouvea [16], has indicated that, the development of the Brazil's software industry 

was achieved through government policy initiatives taken on ICT education and training 

in universities. In Brazil, the government has given more support to develop human 

capital for software industry with required skills. Brazil has invested in university 

education and research and development to obtain more professionals to the software 

industry to develop software for foreign as well as local clients. 

In the journal article of Kharbanda and Suman [6], they have mentioned that the software 

professionals recruited to the software industry in China increases over years. This has 

happened as there is a large number of ICT graduates passed out from universities in 

China. Therefore, China has a higher growth in its software industry in recent years. As 

the knowledge workforce gain quality education necessary for the software industry, they 

could produce high quality software making more demand on China's outsource software 

products. A country could gain competitive advantages in the software industry through 

knowledgeable and low cost labor. Developing countries like India have earned more 

profits from software outsourcing in recent times because of the low cost labor. Mostly 

European countries like to receive labor cost advantages over the outsource software 

production in developing countries. India has a large software labor pool which could be 

used to produce for the local software companies and for the foreign clients [17]. 

When implementing education development policies and giving support for ICT 

education in a country, sometimes the government will have to face some challenges. 

Rozan et al. [18], has stated in their research paper that, one of the issues a county could 

face is finding the ways to adapt learning mechanisms to satisfy the requirements of the 

software industry. They have suggested that, it is necessary to clarify the concept of 

13 



internationalization and to locate the target items of internationalization namely "cultural 

conventions(language, scripts, culture, conventions and dispositions, etc.)", to develop an 

international activity at ISO/IEC/JTIC to Asian countries and to locate regional and 

cultural uniqueness of internationalization of IT in Asia and reflect it to the international 

standards. 

In Sri Lanka, there are several universities and institutions that are providing ICT 

education to the students who are willing to do ICT related jobs. Students have the 

chance to select the courses from the diploma programmes up to degree level 

qualifications and postgraduate studies. There is a higher demand for software industry 

related jobs in Sri Lanka. As the number of students passed out from universities 

increases every year, there had been a growth in the software workforce during the years 

from 2003 to 2008 [3], 

Pradosh Nath [19], says in his research paper that, in India, higher salaries are given to 

software professionals compared to jobs in other industries. Therefore, there had been a 

huge increase of software professionals in the past decade. Universities and private 

institutions are the primary sources of newly selected software professionals in India. 

Education system has been designed in India in a way that, they could produce talented 

software engineers to meet the requirements gained from foreign clients. For those 

countries India could produce low cost labor which gives more advantages to the Indian 

software industry. 

Sheehan and Galina Tikhomirova [20], have described the importance of investing on 

human resource development activities in order to develop the skilled labor force. In 

Asian countries, low cost labor has given a significant advantage to the software sector. 

Because of the strong and well developed educational structure, Asian countries like 

India could develop talented workforce to satisfy the requirements of the global market. 

Therefore, these countries could provide high quality software for lower prices, having 

more economical benefits to the countries. Software industry is a labor intensive industry. 

Labor cost takes a higher percentage of the software production cost. Therefore, 
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developing cost effective software could give more benefits in the global software 

market. Asian countries receive more foreign currency by developing quality software for 

lower cost. Educated and inexpensive labor has given this opportunity for the Asian 

countries to have more economical benefits [21]. 

Xeilin Lu [22], has mentioned in his journal article "Technology policy, human resources 

and Chinese software industry" that, government of china has given more support on 

human resource development of it's software industry. Through policy initiatives, 

relevant actions to develop software industry were taken. Investing on training human 

resources and research and development activities are some of them. As they believe that 

language factor is important for the growth of the software industry, they have given 

more focus on developing highly skilled English speaking labor force. They have 

established more schools providing ICT education to the students. This will give more 

support in developing high quality software in China. 

According to the literature observed related to software industry related human resources, 

it is clear that, number of students passed out from the universities and software industry 

related recruitments are important factors which effect for the software industry 

development of any country. 

2.4 Software Exports 
According to Heeks and Nicolson [23], India's software industry is in a developed level. 

Indian software companies had been doing off-shore software development for the past 

two decades. They could have earned more profits over off-shore software development. 

Over this process, India could give more job opportunities for young talents and could 

increase the number of software companies to satisfy the demands made by the foreign 

clients. Presently in India, there are about 500 software companies engaged in developing 

software for exports. Large and medium sized companies are mostly engaged in export 

software development. They have earned much revenue by exporting these software 

products mainly to European countries. India could compete with other Asian countries 
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in export software industry as it has highly skilled manpower having the capability to 

develop quality software to foreign markets [24], 

According to Arora and Gambardella [17], India has earned more profits from the 

software exports. They could have opportunities to receive large projects from European 

clients. Labor cost advantages have given more support in developing India's export 

software industry. Therefore, there had been a growth in the software exports in India 

over recent years. Ukraine export software industry is a highly competitive industry. 

There is a higher demand for Ukraine's software products in Western Europe. As it has a 

highly skilled labor force Ukraine could supply the export software products according to 

the demands made by the European countries. Ukraine is dominated by private firms, 

many with foreign capital. Technological development of the country, giving more 

support for the human resource development and English speaking skills of the software 

labor force has given more advantages to Ukraine's software industry [25], 

In China, software products are mainly exported to Japan, Korea and America. 

Government of China supports research and development work in ICT in order to support 

it's software workforce to gain required technical skills. To develop the export software 

industry in China some policy initiatives had been taken by its government to support the 

university education to produce the knowledgeable workforce to produce quality software 

[22], For exporting software companies, Government of China supports by giving tax-

protection for importing goods for their software projects. From this the government 

expect to earn more profits from outsource projects in order to have more economic 

benefits to the country. Also, there are some incorporated strategies in government 

policies to deliver quality software products for customers. As China's labor cost is 

comparatively low, China has got the chance to get more software projects in European 

countries [6]. 

Ali and Wahba [26], have described the reasons for the growth of the Egypt's export 

software industry. In Egypt, policy makers have introduced some strategies to develop its 

software exports. These include developing its human capital with necessary technical 
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skills, introducing new technologies to face challenges in international markets and 

investing more on its software industry development, etc. Egypt has a higher demands for 

its software products in international markets. Therefore, Egypt could earn more foreign 

currency by exporting its software to European countries. 

According to Avron Barr et al. [7], in order to develop software exports in a country, the 

government should support more on human resource development by improving ICT 

education systems in universities and public institutions, should encourage foreign 

companies to invest more on software industry and should establish more technology 

parks, etc. This should be done over policy initiatives targeting the increase of software 

exports in the country. National software industry development plan will support to have 

more competitive software development strategies in a country to have greater 

achievements over software production. 

Matthew Ogonowski [27], has stressed in his research paper, the importance of the 

government plans to maintain security of export software. US government has established 

an encryption policy for their software products in order to maintain security of software. 

US companies presently dominate the local software market. To assure the higher growth 

of its software industry, they have incorporated encryption export laws. Over this 

process, US would be able to have a higher growth in its software exports in the global 

market place. 

Erran Carmel [28], says in his research paper that, software exporting countries compete 

mainly on low labor costs. This could be done by developing human resources with 

necessary technical knowledge. For this government should introduce policy initiatives to 

develop ICT related human resources. Investing more on ICT related higher education 

would be able to provide necessary human capital to the software industry to develop 

quality software at a low cost. The development of the software exports industry will be 

able to make higher economic development in a country. 
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Aheref Illiyan [29], has specified in his research paper "Performance, challenges and 

opportunities of Indian software export" that, Indian software exports have led to the 

development of the growth of the foreign exchange of the country. Software export sector 

could increase the employment opportunities of India. The development of the software 

export services has led to the higher quality of the software they developed. Reduction 

and rationalization of taxes, establishing several technology parks, doing proper 

marketing over global partnerships with foreign firms and having cost effective 

technology have strengthened the development of the software industry in India. By 

setting up quality standards, Indian software companies could develop quality software 

increasing the global demands of their software. By adapting several policy initiatives 

India has increased the development of the software exports to a higher level in the recent 

past. 

Therefore, it is clear that, in order to develop software exports in a country it is essential 

to have a highly skilled qualified labor force, to invest on software exports industry, to 

establish technology parks, to introduce legislation to develop high quality software and 

develop quality software at a low cost. This could be done by adapting suitable strategies 

to develop software exports over policy initiatives. 

2.5 Government Policies 
Introducing policies related to the software industry and related areas have increased the 

progress of the software industry. Taking the necessary steps in developing the software 

industry could be done if the guidelines are included in the policy manuals. This should 

be done by analyzing the market dynamics and designing a suitable national strategy 

focusing the development of the software industry. Investment on software industry 

development, having strategic direction to the development of software industry related 

human capital, focusing on the technological innovation and including appropriate 

legislative actions in government policies are essential for the development of the 

software industry [30]. 
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According to Richard Heeks [13], in order to develop the software industry in a country, 

there should be a proper strategic direction for improving: investment on software 

industry development, giving more focus on human resource development, improving 

research and development activities, establishing necessary legislations required to 

maintain security of the software products being developed and telecommunication 

development. To have more investment on technology development, there should be 

some strategies to enable private and overseas funding on software industry. Human 

resource development and research and development activities could be improved by 

having more focus on providing high quality education through government universities 

and private institutions and giving more support for their employee development. 

Developing legislations should be done by incorporating them to the national software 

strategy. Investing a higher capital on telecommunication industry would be able to 

develop software industry's growth during the years. To fulfill all these requirements, 

those should be included in government policies focusing the development of the 

software industry [8]. 

In Iran software exports industry was developed by establishing necessary policies 

related to the development of software exports. Government policies supported Iran to 

deal with foreign software companies to learn tactics to be competitive in the 

international market. This had been done by having more collaboration with foreign 

companies which are exporting software in the global market [23]. Avron Barr et al. [7], 

have specified that, it is necessary to adapt better marketing strategies to exports software 

for global market. For this understanding the concepts used in foreign markets and 

establishing policy guidelines and regulations for export software sector is required. 

Giving necessary support for developing quality and cost effective software should be 

encouraged by government policies. For this focusing on: innovative segments of 

software exports, commercialization of intellectual property, having national partnerships 

with multinationals and working with leading domestic users would be beneficial. 

Botelho et al. [15], have indicated that, international competition, private and public 

venture capital, strong entrepreneurial culture and developed domestic market could be 

105053 
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improved over proper strategic direction supported by government policies of a country. 

They have identified the policy framework that promotes economies of specialization. 

Over the policy initiatives Brazil could develop ICT education and training, establish 

foreign collaborations and implement technological modernization which has lead to the 

development of its software industry. Because of China's policy initiatives it could 

support the software industry than ever before. Over the policy initiatives, China could 

develop its e-government automating organizational work with the development of the 

domestic software industry. China's government tax policy has given a significant 

support in developing its software industry. Over new software tax policies government 

encourages domestic firms to develop software. Chinese government has encouraged the 

software industry by lowering the negative effects of taxes for software companies [22]. 

ICT education and training is necessary to build up skilled and knowledgeable workforce 

for the software industry development. Peeraer et al. [31], have described in his research 

paper "Policy analysis and integration of ICT education and training in Vietnam 

translation and implementation in teacher education" that, Vietnam has introduced 

policies to develop ICT education in schools. This would be able to make a foundation 

for the students who like to become software professionals in the future. Over these 

policies, the necessary strategic direction has been provided giving introduction to how 

the students and teachers should benefit from ICT education and training in schools. This 

will provide economical benefits to the country supporting the development of the 

software industry. 

Arish Arora et al. [17], have described that, emerging economies have benefited from 

government policies by having focus on investment on human capital, openness to 

international trade and domestic economic liberalization. Some countries have developed 

policy initiatives to develop entrepreneurship. Globalization of products would be able to 

help a country to compete with other countries in the region and could improve the 

productivity of their software products. Establishing development strategies for 

development of education and training, technological development, software exports, 
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software industry related investments and telecommunication development are some 

other essential factors to consider, to be incorporated in government policies. 

Walt Scacchi et al. [32], say in his research paper that, in order to develop open source 

software development, there should be a technology policy which includes necessary 

strategies and guidelines. These strategies should include the best practices to be included 

in developing open source software. Scacchi, further explains that, establishing policies 

on: investing on developing open source software projects, training and development of 

human resources according to the open source project requirements, and security 

considerations such as intellectual property rights is essential to be competitive in the 

global market. 

In Brazil, over the policy initiatives, government focused more on software exports, 

development of e-finance systems, development of industry specific technology and 

expertise, telecommunication, e-government and business management. Brazil has also 

built up domestic software industry over these policy initiatives. They could find a niche 

market for their domestic software products. Strategic initiatives for e-government in 

Brazil have led to the creation of new capabilities like electronic voting and e-filing for 

tax returns. Brazil government introduced policies to invest more on developing: 

telecommunication infrastructure, large pool of qualified and talented software 

professionals and entrepreneurial environment. Over these initiatives Brazil could 

develop its software industry over the past decade [16]. 

According to Jae and Miller [33], Brazil's Free Open Source Software policy includes a 

procurement policy, to purchase and use of proprietary software. The policy has 

supported earning foreign income over exporting software and investment on free 

software based digital communication systems. Also, through FOSS policy Brazil could 

develop its ICT education system increasing the number of graduates passed out from the 

universities. The country could have a higher economical development over the 

development of the Free Open Source Software for foreign countries. 
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Countries which export software have established some policies which include 

protectionism, import substitution, export promotions, export subsidies, preferential 

loans, local content requirements and management assistance. These policies have given 

net positive impact for the growth of the software industry in exporting countries. Also, 

these countries introduce policies to create low cost labor with adequate skills to develop 

quality software in order to obtain more profits from software exports [28]. 

Varghese [34], has described in his research paper "Globalization, economic crisis and 

national strategies for higher education development" that, to develop software industry 

many countries have introduced policies for providing higher education through 

government university education system, encouraging private institutions to introduce 

market friendly courses, carefully examining the market needs, investing on ICT 

education systems, establishing institutions to make more ICT graduates to be qualified 

for software professions and encouraging high quality ICT education. This helps a 

country to provide more ICT graduates to satisfy the demands made by the software 

industry for software professionals. Developing countries would be able to earn more 

economic benefits over these policy initiatives. 

2.6 Domestic Software Industry Development 
Domestic software products support the development of the software industry by earning 

income over selling software products to local companies. Through domestic software 

development, a country would be able to receive the required software products for the 

organizations everywhere within the country. 

In China, the domestic software industry has a niche market to produced specialized 

software including banking, insurance, health, administration and hotel management, etc. 

It has a more balance strategic direction which supports long term benefits to the country. 

China would be able to compete with leading software companies in the world by 

producing export software for foreign clients as well as by producing domestic software 
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for local firms. During the recent past China's domestic software industry has had a 

considerable growth. This was supported over policy initiatives [21]. 

Domestic software development is an important drive for software industry growth in 

emerging economies. Government information system projects can create demand for 

trained people, stimulate the growth of service companies and provide careers for 

software professionals while improving government operations and services to citizens. 

Also, domestic software industry improves local business systems and it makes a 

competition between other industries in a country by automating workload of 

organizations. In Ireland, domestic software is a key component for the development of 

the software industry. Ireland could earn higher revenues by producing software for the 

local context. The domestic software development provides ground for innovative ideas, 

new products and establishing start up companies [7]. According to Nicholson and Sahay 

[4], in Iran more foreign direct investments were done on domestic software industry. 

There are many software development companies in Iran producing software for local 

requirements. Iran has earned higher profits from the domestic software development in 

recent years. 

Botelho et al. [15], say that, to develop domestic software industry in a country, there 

should be policy initiatives. Proper strategic direction for the domestic software industry 

would be able to make more income supporting the economic development of the 

country. The growth of the domestic software would be able to encourage the 

development of e-government supporting the local industries. Policy initiatives for 

developing entrepreneurship, is another requirement leading to the development of the 

domestic software industry. Also, there should be legislative actions in order to protect 

domestic software industry from software piracy. 

In China, there are some government policies initiated for the development of the 

domestic software industry. China's tax policy has given more benefits for domestic 

software development. Also, the development of low cost labor over higher education 

systems and research and development activities also has given positive impact on 
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developing domestic software industry. These benefits have encouraged the entrepreneurs 

to develop domestic software to provide automated services to Chinese organizations 

[22]. According to V.P. Kharbanda and Yogesh Suman [6], in China, domestic software 

development has outpaced their foreign competitors with better understanding of 

domestic market place, localization strategies and low cost software products. They have 

opportunity to develop e-commerce applications for local market, which supports in 

earning higher revenues. Use of quality standards would be able to increase the quality of 

domestic software products. 

The development of the factors like: human capital development, telecommunication 

development, investing more on software industry and introducing new policies for the 

development of the software industry, are essential factors for the development of the 

domestic software industry in a country. Having qualified and skilled labor for low costs 

is a necessary requirement of the domestic software industry in order to provide quality 

software for government and private organizations at lower cost. The development of the 

domestic software industry would be able to contribute for a higher economic growth of a 

country [17]. 

2.7 Telecommunication Development 
According to Robert C. Fonow [35], telecommunication is the main communication 

medium in any country. It is a requirement for providing internet connections. Therefore, 

it directly effects the development of the software industry as most of the 

communications in the software industry are done over internet. 

Telecommunication is a market driven software development area. In software 

development projects, to have communication between teams, telecommunication and 

internet are essential requirements. Therefore, technology advancements of the 

telecommunication industry related areas, are essential to support the development of the 

software industry [36]. Arish Arora et al. [37], has pointed out in their research paper 

"The Indian software industry" that, good communication infrastructure is a vital 

requirement for the development of the software industry. For software exports and off-
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shore software development it is an essential requirement, as the mode of communication 

for those industries is telecommunication and internet and e-mail. Therefore, it is 

necessary to invest on telecommunication facilities to develop telecommunication in 

India to facilitate the development of the software industry. 

Luciana Sa et al. [12], have mentioned about the Brazil's sophisticated technological 

infrastructure. Brazil has privatized telecommunication system. It allows bigger and 

faster access to communication media. Brazil has invested more on its telecommunication 

facilities which has led to the development of Brazil's software industry. Richard Heeks 

[13], says in his research paper "Development Informatics, Software strategies in 

developing countries" that, in software companies employees have to communicate with 

foreign clients. For this, telecommunication and internet is an essential requirement. 

Therefore, over policy initiatives, the government of any country should give more focus 

on the development of telecommunication infrastructure. This could be done by having 

appropriate strategic direction focusing the development the telecommunications. 

Avron Barr et al. [7], have pointed out that, reliable affordable telecommunication and 

internet infrastructure are critical to the software industry development. For this the 

telecommunication industry should be developed by establishing necessary strategies on 

telecommunication development of the country. Also, private sector investment on 

telecommunication infrastructure and innovative approach to provide incentives to public 

operator to meet certain connectivity targets in the rural and isolated areas in developing 

countries would give more benefits to the telecommunication industry. 

2.8 Development of the Internet 
In software industry, communication is one of the most important requirements. Because, 

without having proper communication, it is not possible for the client to give their 

requirements to the software development team in the desired manner. Internet is an 

essential requirement for the software industry as a powerful mode of communication 

medium. Shown O'Donnell [38], has explained in his research paper "An economic map 

of the internet" that, Internet is an essential requirement for the economic growth. It helps 
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the people to communicate within few seconds though they are in different countries in 

the world. It is essential to have policy initiatives to develop internet facilities providing 

sophisticated communication services required in the software industry. 

In software industry, in many situations, software professionals communicate through the 

internet. Also, in most of the situations, software professionals learn new technologies 

over the materials downloaded over internet. Therefore, internet has provided the mode 

of communication and has facilitated studying online. Luciana Sa [12], has described in 

his research paper that, in Brazil, the government has set up programs to do stimulated 

continuous education and distance learning over the internet. These programs have 

intended to promote educational programs at schools. Therefore, it is an essential 

requirement to invest on development of the internet in Brazil. 

In Iran, Internet is a developed industry which provides support for the development of 

the software industry. In 1993, there had been 50000 internet connections provided 

giving internet access to 1 million of people. Therefore, over the strategy formulations it 

is necessary to take steps towards developing the internet in Iran, in order to facilitate the 

development of the software industry [4], In China, there had been a higher development 

of internet in recent years. They produce high speed internet connections to consumers in 

order to satisfy them. There were millions of internet connections given to customers in 

the recent past in China, as there was a higher demand for high speed internet 

connections. This has given a positive impact on China's software industry development 

[7]. 

For the countries which do offshore software development, internet is an essential 

requirement for communication. In India, internet infrastructure is in a developed level, 

providing the adequate internet communications for offshore software development. 

Therefore, the Indian firms have found it easy to communicate with foreign business 

organizations. Therefore, the internet facilities have supported to develop the Indian 

software industry [37]. 
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In Egypt, internet has provided a higher impact on software exports by providing fast 

access for information exchange. Also, the internet facilities have provided for low cost. 

Having intellectual property rights for internet communication has provided secure access 

and reliable communications. There were nearly 1000 companies providing internet 

access to customers. The developed internet infrastructure could provide more 

advantages to education providing the students to download materials through internet 

and obtain more knowledge in order to build their skills and the knowledge. This has 

encouraged in developing the skilled labor force necessary for the country. That is in 

Egypt, the internet facilities have an impact on developing software industry [26]. 

2.9 Software Piracy 
Illegal copying of software has been prevented by US government through international 

copyright laws. Software piracy could exist in countries which are not having legal 

protection for software. US government has taken the some initiatives to protect the 

intellectual property to prevent software piracy by: educating users about copyright lows 

to achieve compliances and organizing campaigns to fight software piracy. Because of 

these initiatives that were established over strategic decisions, US could decline the 

software piracy which is a threat for developing quality software products [39], 

There had been many software patent acts established for protecting software in the 

world. Cost effectiveness is an important factor for these patents. As a country earns 

higher profits by producing software, there should be a protection for software against the 

software piracy. Therefore, the software organization should give more concentration on 

protecting software over software patents. The changing legal treatment of software 

piracy might explain a systematic change in the behavior of some firms. In the recent 

years software patents have been decreased giving a positive effect on protecting 

software. Therefore, the countries which have software patents have gained more 

economic benefits over software production. Those countries could earn higher profits 

over their export software industry [40]. 
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Saleh A1 Sharari [41], has explained in his research paper on "Intellectual property rights 

and software piracy in Jordan" that, many computer users have faced the problems from 

software piracy which brought problems to the software industry. Software piracy has 

given negative effects for the software industry minimizing the profits earned from it. To 

develop people centered, inclusive and development oriented information society, where 

everyone can create, access, utilize and share information and knowledge giving the 

opportunity for the people quality of life, there should be legislative environment to 

prevent software piracy. The establishment of software piracy acts would be able to 

protect e-government, ICT education and many industries related to software industry. 

The government of a country should take initiatives on the software protection acts by 

establishing policies related to them. For the establishment of these policy initiatives 

there should be adequate financial and technical resources to ensure improved law 

enforcement. 

According to Graham Peace [42], because of the software related illegal activities there 

are billions of losses happening in the software industry. Therefore, there should be laws 

related to software piracy preventing illegal actions. Software piracy has been a threat for 

the software industry by eliminating the profits earned from the software industry. The 

solution for preventing this problem is to take legal actions to prevent illegal actions 

related to software use. 

File sharing over the internet is an activity which is used to share goods and services 

among users. It has given economic benefits to people all over the world. File sharing 

occurs in networks which allow people to share and download files from one another. 

People prefer file sharing as they could share files with others at low cost over internet. 

For this activity strong protection of intellectual property is necessary to ensure 

innovation [43]. 

Heeks [13], has described that, there should be strategic implementations to avoid 

software piracy to protect software in developing countries. When exporting software, 

more foreign exchanges are done over internet. Therefore, there are possibilities of 
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getting unauthorized access to data. Intellectual property rights give major benefits to the 

software industry for protecting software from unauthorized access. 

According to Lisa H. Wilson [44], the Internet has changed the way of purchasing 

software and has increased the ease of use and efficiency. Many people around the world 

use internet to exchange goods and services over internet. This has given a positive 

impact for the development of the businesses around the world. When using internet for 

day today activities, people can face problems due to software piracy. Illegal copying and 

distribution of software have given problems to internet users. Therefore, there were 

some major financial losses found in the software industry. To prevent these illegal 

activities there should be some laws related to software piracy. 

In Sri Lanka some government policies have been established in order to have scientific 

and technological development. These policies have given more advantages to the 

software industry. The policies include several key areas related to software industry 

including intellectual property rights. This is to protect software products from illegal 

copying and distribution, which can severely affect the offshore and domestic software 

development. These initiatives would positively effect for the software industry 

development in Sri Lanka [45]. 

In this chapter, software industry investments, highly skilled labor force, software 

exports, government policies, domestic software industry development, 

telecommunication development, development of internet and software piracy were 

determined as the areas which have affected the software industry development. In order 

to establish the conceptual framework, this information obtained from the literature 

review as well as ideas of the researcher on software industry development were used. In 

order to collect data covering the areas introduced above, five independent variables, 

three intervening variables and one dependent variable were identified. More details of 

these variables would be discussed in the next chapter. 
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CHAPTER 3: CONCEPTUAL FRAMEWORK AND 

RESEARCH DESIGN 

Chapter 3 is to establish the conceptual framework and the research design on which the 

entire research should be focused on. 

3.1 Introduction 
During the literature review, the variables affecting the development of the software 

industry in Sri Lanka were identified. When examining these variables, there were 

independent variables, a dependent variable and intervening variables. The conceptual 

framework is to build relationships between these variables. It gives the foundation to the 

research process [46]. 

Intervening variable 

Figure 3.1: Conceptual Framework 
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During the literature review, factors affecting the software industry development in the 

world and in Sri Lanka were examined. The identified factors are: software industry 

related investments, software industry related recruitments, number of students passed 

out from universities, software exports, government policies, development of the 

domestic software industry, telecommunication development, development of internet 

and software piracy. From these factors, telecommunication development and 

development of the internet services were not considered as the factors affecting the 

software industry development in Sri Lanka. Because, telecommunication development 

does not give a direct effect on the software industry development. It supports 

communication in software development by supporting the development of the internet 

services. Also, development of internet does not give a direct impact on software industry 

development. It supports communication in the software industry, which is not a factor 

that directly influences the software industry development. When considering the 

software piracy, it doesn't give a powerful impact on the software industry development 

compared to the factors discussed above. 

Other than the factors, selected over the literature review, the variables: economic 

conditions of the country and global software industry constraints were also selected as 

the variables that are affecting the development of the software industry in Sri Lanka. 

Because, the economic conditions of a country could determine the amount of investment 

the government of the country could provide on software industry development. Also, the 

global software industry constrains could change all aspects of software industry 

development factors mentioned above which could change the development of the 

software industry. Therefore, the following factors were considered as the factors 

affecting the software industry development in Sri Lanka. 
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3.2 Factors Affecting the Software Industry Development 

3.2.1 Software industry related investments 
According to Barr and Tessler [1], in Sri Lanka, investments on human resource 

development, R & D activities, domestic software industry development and technology 

development have encouraged the development of the software industry. Software 

industry investments, was considered as an independent variable which has affected the 

development of the software industry which is the dependent variable. The effects of this 

variable could be changed by the intervening variable, economic conditions of the 

country. 

3.2.2 Software industry related recruitments 
A country should focus on training and development of software professionals in order to 

meet the demands for the software professionals. This could be done by investing more 

on ICT education and training and establishing universities to support higher education 

for the students and building a qualified workforce [12]. In Sri Lanka, the number of 

software professionals has increased from year 2003 to 2008. That is there has been a 

huge development of the ICT workforce in Sri Lanka in the recent past [2]. Software 

industry related recruitments, was considered as an independent variable which has 

effected for the development of the software industry which is a dependent variable. The 

effects of this variable on software industry development could be changed by the 

intervening variable number of ICT graduates passed out from the universities. 

3.2.3 Number ICT graduates produced by universities 
In recent years, there is a higher trend of developing ICT education systems in the world. 

There are higher numbers of ICT graduates passed out from the universities every year. 

For this countries have invested more on ICT education and training [15]. The demand 

for ICT professionals in Sri Lanka has been increased over the years. Also, the number of 

people recruited to the software industry has increased over the years [2], The number of 

ICT graduates passed out from universities, was considered as an intervening variable 

which could change the software industry recruitments which is an independent variable. 
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3.2.4 Software exports 
Software industry related exports helps a country to earn foreign currency and therefore 

to have a higher economic development. The government policies should include tax 

protection for software exports to have more benefits from software exports [6], A 

country should develop strategies to develop software exports in order to develop its 

software industry [7]. Software exports, was considered as an independent variable which 

has effected the dependent variable, software industry development. 

3.2.5 Government policies 
In order to develop a software industry in any country, there should be some policies 

established by the government, to develop human resources, to encourage technology 

development, to invest on software industry, to develop software exports and to eliminate 

software piracy, etc [7]. Software piracy was considered as an independent variable 

which could affect the development of the software industry which is a dependent 

variable. 

3.2.6 Domestic software industry development 
In order to develop the domestic software industry in a country, there should be some 

strategic initiatives made by the government of that country towards the development of 

the domestic software. Developing e-commerce applications also would be able to 

support the domestic software industry. The countries which are having domestic 

software development would be able to generate more revenue encouraging the economic 

development by developing the software for local needs [15], Domestic software industry 

development was considered as an independent variable which could affect the 

development of the software industry which is a dependent variable. 

3.2.7 Economic conditions of the country 
Economic conditions of the country might change the amount of capital invested on the 

development of the software industry. Therefore, economic conditions of the country 

could be considered as an intervening variable, which affects the software industry 

investments. 
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3.2.4 Software exports 
Software industry related exports helps a country to earn foreign currency and therefore 

to have a higher economic development. The government policies should include tax 

protection for software exports to have more benefits from software exports [6]. A 

country should develop strategies to develop software exports in order to develop its 

software industry [7]. Software exports, was considered as an independent variable which 

has effected the dependent variable, software industry development. 

3.2.5 Government policies 
In order to develop a software industry in any country, there should be some policies 

established by the government, to develop human resources, to encourage technology 

development, to invest on software industry, to develop software exports and to eliminate 

software piracy, etc [7]. Software piracy was considered as an independent variable 

which could affect the development of the software industry which is a dependent 

variable. 

3.2.6 Domestic software industry development 
In order to develop the domestic software industry in a country, there should be some 

strategic initiatives made by the government of that country towards the development of 

the domestic software. Developing e-commerce applications also would be able to 

support the domestic software industry. The countries which are having domestic 

software development would be able to generate more revenue encouraging the economic 

development by developing the software for local needs [15]. Domestic software industry 

development was considered as an independent variable which could affect the 

development of the software industry which is a dependent variable. 

3.2.7 Economic conditions of the country 
Economic conditions of the country might change the amount of capital invested on the 

development of the software industry. Therefore, economic conditions of the country 

could be considered as an intervening variable, which affects the software industry 

investments. 
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3.2.8 Global software industry constraints 
Global software industry constraints is a variable which could change the effects of the 

variables: software industry investments, software industry recruitments, software policy, 

domestic software industry development and government policies. Therefore, Global 

software industry development could be considered as an intervening variable for all 

those independent variables. 

When analyzing all the variables affected in software industry development, it was 

identified that, the variables: software industry related investments, software industry 

related recruitments, government policies, global software industry constraints and 

software industry development allow sample based data collection. The variables: 

software industry related investments, software industry related recruitments and number 

of ICT graduates passed out from universities variables allow statistics based data 

collection. That is, there is a difficulty in collecting data on: domestic software industry 

development, revenue earned from software exports and economic conditions of the 

country. Because, the focused group for the data collection were professionals who were 

working in the software industry. 

The questionnaire should consist of direct questions which could be asked from software 

professionals and those questions should be related to their work environment in which 

case the practical experience of software professionals could be observed. That is, 

gathering data from software professionals, related to the status of domestic software 

industry in Sri Lanka, the software industry export revenue and Sri Lanka's present 

economic condition will be an impossible attempt, as those factors are not related to 

software professional's work environment. Therefore, those three variables have to be 

ignored from the conceptual framework. Also, the intervening variable global software 

industry constraints, is related with all independent variables in the context. Therefore, 

though it is possible to observe the relationship between global software industry 

constraints and software industry development variables, there is a practical difficulty in 

identifying the relationship between global software industry constraints and the 

independent variables. 
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Because of the practical difficulties in collecting data, in order to explain how the 

variables are affected in developing the software industry in Sri Lanka, abridged 

conceptual framework was developed showing the variables which allow data collection 

over the sample data collection method. 

Independent variables 

Figure 3.2: Abridged Conceptual Framework 

Figure 3.2 illustrates the Abridged conceptual framework which was introduced in order 

to show the relationships between variable on which the data were collected using the 

questionnaire. It shows the relationship between three independent variables: software 

industry related investments, software industry related recruitments, software policy and 

the dependant variable: software industry development. The statistical data collected 

from the Board of Investments of Sri Lanka were used to predict the future development 

of the variables: software industry related investments, software industry related 

recruitments and the number of students passed out from universities which could be 

used to determine the development of the software industry in Sri Lanka. 

3.3 Hypothesis Development 
Hypothesis was developed using the variables in the abridged conceptual framework to 

verify the relationships between variables. 
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Hypothesis 1 

The purpose of Hypothesis 1 is to check whether there is a relationship between software 

industry related investments and software industry development in Sri Lanka. Null 

hypothesis is represented using Hl 0 and alternative hypothesis is represented using HI a. 

Hlo - There is no relationship between software industry related investments and 

software industry development 

Hla - There is a relationship between software industry related investments and 

software industry development 

Hypothesis 2 

The purpose of this hypothesis is to check whether there is a relationship between 

software industry related recruitments and software industry development. Null 

hypothesis is represented using H20 and alternative hypothesis is represented using H2a. 

H2o - There is no relationship between software industry related recruitments and 

software industry development 

H2a - There is a relationship between software industry related recruitments and 

software industry development 

Hypothesis 3 

The purpose of this hypothesis is to check whether there is a relationship between number 

of ICT graduates passed out from universities and software industry development. Null 

hypothesis was developed as H3o and alternative hypothesis was developed as H3a. 

H30 - There is no relationship between number of ICT graduates passed out from 

universities and software industry development 
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H3a - There is a relationship between number of ICT graduates passed out from 

universities and software industry development 

3.4 Research Design 

Purpose of the 
study 

Types o f 
investigation 

Hypothesis 
testing 

Establishing: 
Correlations 

Unit of 
analysis 

Sampling 
design 

Individuals 
Organizations 

Sample 
size(n) 

Extent o f researcher 
interference 

Minimal: studying 
events as they 
normally occur 

Study setting 

Noncontrived 

Measurement and 
measures 

Software industry 
investments 
recruitments, etc. 
Likert scale 

Feel for 
data 

T ime horizon 

Cross sectional 

Data collection 
method 

Questionnaire 
Physical 
measurement 

Figure 3.3: Research Design 
Source: Research methods for business: A skill building approach, Uma Sekaran 

3.4.1 Purpose of the study 
The purpose of the study is to find out the factors affecting the software industry 

development in Sri Lanka, to study the software industry developmental trends in Sri 
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Lanka. To do this, 3 hypotheses were developed to find out the relationship between 

independent variables and dependent variable. 

3.4.2 Types of investigation 
In order to delineate important variables associated with the problem, corelational study 

was used. That is correlations between variables were investigated which is an important 

part of the study. 

3.4.3 Extent of researcher interference 
In the present research, the researcher interference was minimal. That is, to find out the 

correlation between variables, a questionnaire was distributed among software 

professionals in software developing companies. Other than that, the researcher did not 

involve in any activity in the environments where the questionnaire was distributed. 

3.4.4 Study setting 
The study was conducted in a noncontrived setting where the researcher has to distribute 

the questionnaire in a normal work environment. The environment where the respondents 

of the questionnaire work was not changed in any situation. 

3.4.5 Measurements and measures 
The measurements were done on independent, dependent and intervening variables. 

Those variables were the variables: software industry related investments, software 

industry related recruitments, number of students passed out from universities, 

government policies, domestic software industry development and global software 

industry constraints. Likert scale was used to measure the impact each variable has given 

on the dependent variable. 
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3.4.6 Unit of analysis 
Individuals and organizations were considered as the unit of analysis, as they were the 

sources used to collect the required data. The software professionals in software 

companies and some other organizations which were having the required statistical data 

were used to collect data. 

3.4.7 Sampling design 
This was done by considering the total number of individuals working in the software 

sector and designing the sample size based on the population. 

3.4.8 Time horizon 
The study was done by collecting data only once at a particular period of time. Therefore, 

study was cross sectional. 

3.4.9 Data collection method 
Data were collected by distributing a questionnaire among professionals in the software 

industry. The statistical data required for some variable were collected by visiting the 

organizations which were having those data and obtaining the statistics recorded in their 

documents. 

3.5 Sample Design 
Population of this research consists of professionals who were working in software 

companies. Therefore, the sample design was done by considering only the professionals 

who were working in software organizations. As judgment sampling involves the choice 

of subjects which are most advantageously placed to provide information required, it was 

used as the sampling method of the research [46]. 

According to ICTA statistics, it was identified that, there were more than 40000 software 

professionals in Sri Lanka in 2008 [2]. The sample should be designed with the increased 
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precision and confidence level. This will help to meet the objectives of the study. Also, 

sample size should not be too large or too small. The following guidelines should be 

considered when doing the sample design. 

1. Sample sizes larger than 30 and less than 500 are appropriate for most of the 

researches. 

2. Where sample should be broken down into sub samples, a minimum sample size 

of 30 for each category is necessary. 

3. In multivariate researches, the sample size should be several times as large as the 

number of variables in the study. 

4. For experimental research with tight experimental controls, successful research is 

possible with samples as small as 10 to 20 in size [46]. 

Therefore, in the present research, as the population size is in between 40000 - 50000, 

the suitable sample size would be 381 [46]. 

3.6 Data Collection 
The data analysis for the research was done using quantitative methods. For this, data 

collection was done by distributing a questionnaire among software professionals. The 

questionnaire was sent through e-mails to respondents. 

3.6.1 Questionnaire design 
The questionnaire (in Appendix B) was designed focusing the professionals working in 

the software sector, in order to find the impact each variable has on other variables. The 

questionnaire contained 13 questions which contained few open ended questions and 
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questions to be answered according to the likert scale. The questions were ranked from 1 

to 5. 

Table 3.1: Scales given for responses 

Response Score 

None 1 

Low 2 

Moderate 3 

High 4 

Very high 5 

Some questions were designed as open ended questions where users had to write short 

answers. For the rest of the questions, respondents had to rank the answers. The answers 

were sent back over e-mail. 

3.6.2 Parameter identifications 

Each question in the questionnaire was designed to collect the facts to be gathered on 

each variable. This is to identify the impact each variable has given on software industry 

development and the relationships between variables. Table 5.2 was used to map the 

variables in the context and the questions. 

Table 3.2: Parameter identification 
Variable Question 

1. Software industry 

investments (As described in 

[8], [9], [10], [11], [12]) 

Level of spending on new software 1. Software industry 

investments (As described in 

[8], [9], [10], [11], [12]) 

Level of spending on new hardware equipments 

1. Software industry 

investments (As described in 

[8], [9], [10], [11], [12]) Level of spending on network equipments 

1. Software industry 

investments (As described in 

[8], [9], [10], [11], [12]) 

Level of spending on buildings, furniture, etc. 

1. Software industry 

investments (As described in 

[8], [9], [10], [11], [12]) 

Level of spending on locally based training 

1. Software industry 

investments (As described in 

[8], [9], [10], [11], [12]) 

Level of spending on overseas based training 

1. Software industry 

investments (As described in 

[8], [9], [10], [11], [12]) 

Level of spending on hiring new employees 
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2. Software industry 

recruitments (As stated in [14], 

[15]) 

What is the change in the number of employees in 

your company in the last financial year ? 

2. Software industry 

recruitments (As stated in [14], 

[15]) What was the level of difficulty your company had in 

recruiting the required number of employees in the last 

financial year ? 

3. Number of students passed 

out from universities (As 

indicated in [2], [15]) 

What is the level of impact the government policies 

have given in encouraging higher educational 

institutions to offer IT degree courses ? 

4. Government policies (As 

highlighted in [8], [23], [30]) 

What is the level of impact the government policies 

have in encouraging the Foreign Direct Investments 

(FDI) through tax incentives ? 

4. Government policies (As 

highlighted in [8], [23], [30]) 

What is the level of impact the government policies 

have in encouraging ICT educational institutions to 

offer ICT degree courses ? 

4. Government policies (As 

highlighted in [8], [23], [30]) 

What is the level of impact the government policies 

have in increasing the ICT usage in the public sector 

through the ICTA e-governance initiatives ? 

4. Government policies (As 

highlighted in [8], [23], [30]) 

What is the level of impact the government policies 

has in enforcing laws in intellectual property rights ? 

4. Government policies (As 

highlighted in [8], [23], [30]) 

What is the level of impact the government policies 

have in enforcing laws on software piracy prevention? 

5. Global software industry 

constraints (As responses given 

by the experts) 

What was the change in the financial stability in your 

company in the last financial year ? 

What was the level of impact the global economic 

crisis of 2009 had on your company ? 

6. Software industry 

development (As stated in [6]) 

What is the change in financial stability in your 

company last financial year? 

6. Software industry 

development (As stated in [6]) 

What is the level of impact global economic crisis of 

2009 had on your company? 
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Other than the variables representing financial stability and global economic crisis, in 

order to measure software industry development, the questions used to measure software 

industry related investments and software industry related recruitments were used. 

In this chapter, preparation of conceptual framework and research design was done in 

order to show the interrelationship between variables and the steps to be followed in the 

research process. Questionnaire designed was discussed to mention how the questions 

were prepared to check the correctness of hypothesis. Sample designed and parameter 

identification were discussed to describe the way in which the questionnaires were 

distributed among respondents and to understand how each question supports to gather 

required data to check hypothesis. Next chapter would discuss the analysis of the data 

collected by distributing the questionnaire (in Appendix B) and statistical data collected 

from the Board of Investments of Sri Lanka. 
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CHAPTER 4: DATA ANALYSIS 

Chapter 4 discusses how the data analysis was carried out for the data collected by 

distributing the questionnaire among software professionals and the statistical data 

obtained from the Board of Investments of Sri Lanka. A detailed discussion of reliability 

testing, descriptive analysis, correlational analysis and statistical analysis would be done 

in order to figure out findings. 

4.1 Introduction 
In the present research software industry work population is in between 40 000 to 50 000. 

Therefore, sample size for software industry professionals would be 381 [46], But, due to 

practical problems of gathering data, the questionnaire was sent to 185 software 

professionals and feedback was obtained from 106 software professionals who were 

working at 20 software companies in Sri Lanka. According to the figure 4.1, these 

software companies were comprised of at least 100 software professionals. As 

represented in the figure 4.2, higher percentage of these software professionals was 

having more than 3 years of work experience. Also, most of the software professionals 

were selected from software companies like Virtusa, IFS, Creative Solutions and 

Millennium IT which are well established in Sri Lanka and having more than 500 

software professionals. When considering the difference of the percentages between the 

required sample size and the actual sample size used for the research, the difference was 

0.5 which is a small value. Therefore, it is argued that, the collected data is more reliable 

and accurate and the selected sample represents an adequate number of software 

professionals which is necessary for the present research. 

In data analysis, the reliability testing was done using Cronbach's alpha test. Cronbach's 

alpha is a reliability coefficient that indicates how well the items in a set are positively 

correlate to one another. Cronbach's alpha is computed in terms of the average inter 

correlation among the items measuring the concept. Greater the Cronbach's alpha is near 

to 1, higher the internal consistency reliability. Frequency analysis was carried out in 
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order to identify the frequencies of each scale of the variables. This was helpful to 

understand how the respondents have given their feedback and to identify the effect of a 

particular variable on other variables. Measures of central tendencies and dispersions 

were carried out by obtaining maximum, minimum, means, standard deviations and 

variance were obtained for interval scale independent and dependent variables. Pearson 

correlation was used to identify how a variable is correlated to other variables. This could 

be used to check the hypothesis as well [46]. 

4.2 Reliability Testing 
To check the reliability of data, the reliability testing was done using Cronbach's alpha 

test. This was done by obtaining the reliability coefficients of the variables. If the 

reliability coefficient of the variables is near to 1, then it is better. If the reliability 

coefficient value is over 0.8, then it is considered as good. If the reliability coefficient 

value is in the 0.7 range, it is acceptable. If the reliability coefficient value is less than 

0.6, then it is poor. In order to maintain the correctness of the measured reliability, all the 

variables were measured in the same direction [46], 

4.2.1 Cronbach's alpha value for the independent variable, software 
industry investments 

Table 4.1: Reliability statistics for the independent variable software industry investments 

Cronbach's 
Alpha 

No of 
Items 

0.803 7 

The reliability coefficient value obtained for the independent variable, software industry 

investments is 0.803, which is greater than 0.8. That is data for the variable software 

industry investments is highly reliable. Therefore, internal consistency reliability of the 

questions which were used to measure software industry investments is high. 
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4.2.2 Cronbach's alpha value for the independent variable, government 
policies 

Table 4.2: Reliability statistics for the independent variable government policies 

Cronbach's 
Alpha 

No of 
Items 

.804 5 

The reliability coefficient value obtained for the independent variable, government 

policies is 0.804, which is greater than 0.8. That is data for the variable government 

policies is highly reliable. Therefore, internal consistency reliability of the questions 

which were used to measure government policies is high. 

4.2.3 Cronbach's alpha value for the independent variable, software 
industry recruitments 

Table 4.3: Reliability statistics for the independent variable software industry 
recruitments 

Cronbach's 
Alpha 

No of 
Items 

.921 2 

The reliability coefficient value obtained for the independent variable, software industry 

recruitments is 0.921 which is greater than 0.8. That is data for the variable software 

industry recruitments is highly reliable. Therefore, internal consistency reliability of the 

questions which were used to measure software industry recruitments is high. 
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4.2.4 Cronbach's alpha value for the independent variable, global 
software industry constraints 

Table 4.4: Reliability statistics for the independent variable, global software industry 
constraints 

Cronbach's 
Alpha 

No of 
Items 

.826 2 

The reliability coefficient value obtained for the independent variable, global software 

industry constraints is 0.826 which is greater than 0.8. That is data for the variable global 

software industry constraints is highly reliable. Therefore, internal consistency reliability 

of the questions which were used to measure global software industry constraints is high. 

4.2.5 Cronbach's alpha value for dependent variable, software industry 
development 

Table 4.5: Reliability statistics for the dependent variable software industry development 

Cronbach's 
Alpha 

No of 
Items 

.957 4 

The reliability coefficient value obtained for the dependent variable, software industry 

development is 0.957 which is greater than 0.8. That is data for the variable software 

industry development is highly reliable. Therefore, internal consistency reliability of the 

questions which were used to measure software industry development is high. 
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4.3 Descriptive Analysis 
To do a comparison between different variables, descriptive statistics could be used. 

These statistics could be used to analyze large amount of data in a quantitative manner. 

For this, different statistical methods could be used [47], 

4.3.1 Frequency analysis 
In order to analyze the probability distribution of data values frequency analysis could be 

used. Frequency analysis graphs could be used to represent frequency distributions of 

variables in a graphical format. It is possible to compare values of variables using these 

frequency analysis graphs [48]. In the present research, frequency analysis graphs are 

used to do comparison between the values of the demographic variables in the 

questionnaire and to show the frequency distributions of Likert scale values of the 

responded questionnaires. 

4.3.1.1 Company size 

Figure 4.1 is used to show the number of employees in the companies in which the 

employees who responded to the questionnaire are working. 

Number of software professionals in companies 
where respondents to the questionnaire are working 

NoOfProfessionals 

Figure 4.1: Number of software professionals in companies where respondents to the 
questionnaire are working 
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According to the figure 4.1 it is clear that, at least 20 software professionals are working 

in the software companies in which the details were observed over the questionnaire and 

it shows a normal distribution. Also, in many companies over 100 software professionals 

are working. 

4.3.1.2 Work experience 

Figure 4.2 is used to show the work experience of employees who responded to the 

questionnaire. 

Work experience of the respondents to the questionnaire 
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WorkExperience 

Figure 4.2: Work experience of the software professionals who responded to the 
questionnaire 

According to the figure 4.2 it is clear that, each software professional who responded to 

the questionnaire is having at least 1 year of work experience and most of them are 

having 3 years or more than 3 years of work experience. Also, the number of years of 

work experience of the software professionals is normally distributed. 
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4.3.1.3 Software company spending on hardware products 

Figure 5.3 shows the distribution of the Likert scale values of the responses to the 

questionnaire on software company spending on hardware products. 

Software company spending on hardware 
products 

1.00 2.00 3.00 4 00 5 00 6 00 

Spending on hardware 

Figure 4.3: Software company spending on hardware products 

According to the figure 4.3 it is clear that, most of the software professionals have 

selected options 4 and 5 to indicate the level of spending on hardware products by their 

companies. Therefore, it is clear that, there is a higher level of spending by majority of 

software companies on hardware products. 

4.3.1.4 Software company spending on software products 

Figure 4.4 shows the distribution of the Likert scale values of the responses to the 

questionnaire on software company spending on software products. 
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Figure 4.4: Software company spending on software products 

According to the figure 4.4 it is clear that, most of software professionals who responded 

to the questionnaire have selected options 3, 4 and 5 to indicate the level of spending on 

software products by their companies. Therefore, it is identified that, majority of the 

software companies have spent more on software products. 

4.3.1.5 Software company spending on equipments 

Figure 4.5 shows the distribution of the Likert scale values of the responses to the 

questionnaire on the software company spending on equipments. 

Software company spending on equipments 
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Spending on equipments 

Figure 4.5: Software company spending on equipments 
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According to the figure 4.5 it is clear that, most of the software professionals who 

responded to the questionnaire have selected option 4 and 5 to indicate the level of 

spending on equipments by their companies. Therefore, it is identified that, majority of 

the software companies have spent more on equipments necessary for the company. 

4.3.1.6 Software company spending on buildings 

Figure 4.6 shows the distribution of the Likert scale values of the responses to the 

questionnaire on software company spending on buildings 

Software comapny spending on buildings 
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Spending on building 

Figure 4.6: Software company spending on buildings 

According to the figure 4.6 it is clear that, most of the software professionals who 

responded to the questionnaire have selected options 4 and 5 to indicate the level of 

spending on buildings by their companies. Therefore it is identified that, majority of the 

software companies have spent more on buildings required for their offices. 
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4.3.1.7 Software company spending on local training 

Figure 4.7 shows the distribution of the Likert scale values of the responses to the 

questionnaire on software company spending on local training. 

Software company spending on local training 
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Spending on local training 

Figure 4.7: Software company spending on local training 

According to the figure 4.7 it is clear that, most of the software professionals who 

responded to the questionnaire have selected options 4 and 5 to indicate the level of 

spending on local trainings by their companies. Therefore, it is identified that, majority of 

the software companies have spent more on local trainings required for their staff. 

4.3.1.8 Software company spending on overseas training 

Figure 4.8 shows the distribution of the Likert scale values of the responses to the 

questionnaire on software company spending on overseas training. 
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Figure 4.8: Software company spending on overseas training 

According to the figure 4.8 it is clear that, most of the software professionals who 

responded to the questionnaire have selected options 4 and 5 to indicate the level of 

spending on overseas software training by their companies. Therefore, it is clear that, 

majority of the software companies have spent more on overseas training for their staff. 

4.3.1.9 Software company spending on hiring employees 

Figure 4.9 shows the distribution of the Likert scale values of the responses to the 

questionnaire on spending on hiring employees by software companies. 

S o f t w a r e c o m p a n y s p e n d i n g o n hir ing e m p l o y e e s 
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Spending on hiring employees 

Figure 4.9: Software company spending on hiring employees 
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According to the figure 4.9 it is clear that, most of the software professionals who 

responded to the questionnaire have selected options 3, 4 and 5 to indicate the level of 

spending on hiring employees to their companies. Therefore, it is identified that, majority 

of the software companies have spent more on hiring new employees. 

4.3.1.10 Encouraging foreign direct investments (FDI) through tax incentives 

Figure 4.10 shows the distribution of the Likert scale values of the responses to the 

questionnaire on encouraging FDI through tax incentives. 

Encouraging Foriegn Direct Investments through TAX incentives 
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Figure 4.10: Encouraging Foreign Direct Investments (FDI) through tax incentives 

According to the figure 4.10, it is clear that, most of the software professionals who 

responded to the questionnaire have selected options 3, 4 and 5 to indicate the 

encouragement of the FDI through tax incentives. Therefore, it is possible to suggest that, 

government has encouraged FDI over tax incentives as a policy initiative. 
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4.3.1.11 Encouraging higher education institutions to offer ICT degree courses 

Figure 4.11 shows the distribution of the Likert scale values of the responses to the 

questionnaire on encouraging higher education institutions to offer ICT degree courses. 

Encouraging higher educational institutes to offer ICT 
degree courses 

Encourage education 

Figure 4.11: Encouraging higher educational institutes to offer ICT degree courses 

According to the figure 4.11 it is clear that, most of the software professionals who 

responded to the questionnaire have selected options 3, 4 and 5 to indicate the level of 

encouragement government has spent on providing ICT degree courses to the students 

who prefer ICT professions. Therefore, it is possible to suggest that, government has 

taken policy initiatives to give more encouragement to higher educational institutions to 

offer ICT degree programs. 

4.3.1.12 Increasing the ICT usage in the public sector through ICTA e-Government 
initiatives 

Figure 4.12 shows the distribution of the Likert scale values of the responses to the 

questionnaire on increasing the ICT usage in the public sector through ICTA e-

Government initiatives. 
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Figure 4.12: Increasing ICT usage in the public sector through ICTA e-Government 
initiatives 

According to the figure 4.12 it is clear that, most of the software professionals who 

responded to the questionnaire have selected the options 4 and 5 to indicate the level of 

increase of the ICT usage in the public sector through ICTA e-Government initiatives. 

Therefore, it could be suggested that, there is a higher increase of the ICT usage in the 

government sector because of the ICTA e-Government initiatives. 

4.3.1.13 Enforcing laws on intellectual property rights 

Figure 4.13 shows the distribution of the Likert scale values of the responses to the 

questionnaire on enforcing laws on Intellectual Property Rights. 
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Enforcing laws on Intellectual Property Rights 

- f 

0 00 1 00 2.00 3 00 4.00 5 00 6 00 

Intellectual property rights 

Figure 4.13: Enforcing the laws on intellectual property rights 

According to the figure 4.13 it is clear that, most of the software professionals who 

responded to the questionnaire have selected options 4 and 5 to indicate the level of 

enforcement on Intellectual Property Rights by the government. Therefore, it could be 

suggested that, there is a higher level of encouragement by the government on enforcing 

the laws on the Intellectual Property Rights. 

4.3.1.14 Enforcing laws on software piracy prevention 

Figure 4.14 shows distribution of the Likert scale values of the responses to the 

questionnaire on enforcing the laws on software piracy prevention. 
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Figure 4.14: Enforcing laws on software piracy prevention 

According to the figure 4.14 it is clear that, most of the software professionals who 

responded to the questionnaire have selected options 3, 4 and 5 to indicate the level of 

encouragement government has spent on enforcing the laws on software piracy 

prevention. Therefore, it could be suggested that, government has given more support on 

enforcing laws on software piracy prevention. 

4.3.1.15 The change in the number of employees in the software companies in the 
last financial year 

Figure 4.15 shows the distribution of the Likert scale values of the responses to the 

questionnaire on the change in the number of employees in software companies in the last 

financial year. 
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Changs in the number of employees 

Figure 4.15: The change in the number of employees in the company last financial year 

According to the figure 4.15 it is clear that, most of the software professionals who 

responded to the questionnaire have selected options 3, 4 and 5 to indicate the change in 

the number of employees in the software companies last financial year. Therefore, it 

could be suggested that, there is a considerable change in the number of employees in the 

software companies during the last financial year. 

4.3.1.16 The change in financial stability of the software companies during the last 
financial year 

Figure 4.16 shows the Likert scale values of the responses to the questionnaire on change 

in the financial stability of the software companies during the last financial year. 
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Figure 4.16: The Financial stability of the software company last financial year 

According the figure 4.16 it is clear that, most of the respondents have selected options 4 

and 5 to indicate the change in the financial stability in software companies during the 

last financial year. Therefore, it could be suggested that, there is a considerable change in 

the financial stability in software companies during the last financial year. This might be 

due to reduction of investments by European countries on Sri Lankan software 

companies, reduction of the number of project requests coming from foreign clients and 

the decrease of recruiting software professionals to the software companies as there is 

limited number of vacancies available in software companies in Sri Lanka in the recent 

years. 

4.3.1.17 The level of impact the global economic crisis have on software companies 

Figure 4.17 shows the Likert scale values of responses to the questionnaire to indicate the 

level of impact the global economic crisis has on software companies. 

0.00 1.00 2.00 3.00 4.00 5.00 6.00 

Change in the financial stability 
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Figure 4.17: The level of impact the global economic crisis has on software companies 

According to the figure 4.17 it is clear that, most of the software professionals who 

responded to the questionnaire have selected options 4 and 5 to indicate the level of 

impact the global economic crisis given on software companies. Therefore, it could be 

suggested that, there is a higher level of impact, the global economic crisis has given on 

software companies. This is because, as the number of software project requests coming 

from European countries getting reduced and software companies in Asian countries like 

Sri Lanka will earn less profit from software production. This will negatively affect the 

development of the software industry in Sri Lanka. 

4.3.1.18 The level of difficulty in recruiting employees to the software companies 
during the last financial year 

Figure 4.18 shows the Likert scale values of responses to the questionnaire to indicate 

the level of difficulty in recruiting employees to the software companies during the last 

financial year. 
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Figure 4.18: The difficulty in recruiting employees to the software companies during the 
last financial year 

According the figure 4.18 it is clear that, most of the software professionals who 

responded to the questionnaire have selected options 4 and 5 to indicate the level of 

difficulty in recruiting employees to the software companies during the last financial 

year. Therefore, it could be suggested that, there is a higher level of difficulty in 

recruiting employees to the software companies during the last financial year. 
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4.4 Measure of Central Tendencies and Dispersions 

Descriptive statistics such as maximum, minimum, mean, standard deviation and 

variance were taken for the variables in the context. These statistics are shown in table 

4.5. 

Table 4.6: Measure of central tendencies and dispersion of variables 

N Minimum Maximum Mean Std. Deviation Variance 
NoOfProfessionals 106 18 500 97.83 90.165 8129.647 
WorkExperience 106 1.00 12.00 4.0613 1.82274 3.322 
SpendingSoftware 106 2.00 5.00 4.0377 84992 .722 
SpendingHardware 106 2.00 5.00 3.9717 .81014 656 
SpendingEquipments 106 2.00 5.00 3.9906 .77454 .600 
SpendingBuilding 106 2.00 5.00 4.0189 .81628 666 
SpendingLocalTraining 106 2.00 5.00 3.9811 .78049 .609 
SpendingOverseasTraining 

106 2.00 5.00 4.0189 .87267 .762 

OnHiringEmployees 106 1.00 5.00 3.7736 .94901 .901 
GovernmentPolicies 106 1.00 5.00 3.4906 1.12331 1.262 
Foriegnlncentives 106 1.00 5.00 3.3868 1.08295 1.173 
EncourageEducation 106 1.00 5.00 3.5849 1.06787 1.140 
IncreaselCTUsage 106 1.00 5.00 3.6981 .96776 .937 
IntellectualPropertyRights 106 1.00 5.00 3.7830 1.03284 1.067 
SoftwarePiracy 106 1.00 5.00 3.6981 .93778 .879 
EmployeesLastYear 106 2.00 5.00 3.7264 1.02848 1.058 
FinancialStability 106 1.00 5.00 3.8774 1.02076 1.042 
EconomicCrisis 106 1.00 5.00 3.8679 .99595 .992 
DifficultyRecruiting 106 2.00 5.00 3.7264 .99075 .982 
Valid N (listwise) 106 

4.5 Correlational Analysis 

4.5.1 Pearson correlation 
This is used to measure the correlation between variables in the context. According to the 

value obtained for the correlation, how each variable is correlated to the other variable 

could be determined. This could be used to check hypothesis [46]. 
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4.5.1.1 Correlation between the independent variable software industry investments 
and the dependant variable software industry development 

Table 4.7 shows the correlation between the independent variable software industry 

related investments and the dependent variable software industry development. 

Hlo : There is no relationship between software industry related investments and software 

industry development 

Hla : There is a relationship between software industry related investments and software 

industry development 

Table 4.7: Pearson correlation between software industry related investments and 
software industry development 

Software 
Industry 

Development 

Software 
industry related 

investments 
Software Industry 
Development 

Pearson Correlation 1 444(") Software Industry 
Development 

Sig. (2-tailed) .000 
N 106 106 

Software industry 
related investment 

Pearson Correlation 444(") 1 Software industry 
related investment 

Sig. (2-tailed) .000 
N 106 106 

** Correlation is significant at the 0.01 level (2-tailed). 

The correlation coefficient value obtained in table 4.7 is 0 which is less than 0.05. 

Therefore, null hypothesis rejected and alternative hypothesis is accepted. Therefore, 

there is a relationship between software industry related investments and software 

industry development. 
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4.5.1.2 Correlation between the independent variable software industry related 
recruitments and the dependant software industry development 

Table 4.8 shows the relationship between the independent variable software industry 

related recruitments and dependant variable software industry development. 

H20 : There is no relationship between software industry related recruitments and 

software industry development 

H2a : There is a relationship between software industry related recruitments and software 

industry development 

Table 4.8: Pearson correlation between software industry related recruitments and 
software industry development 

Software 
industry 

development 

Software 
industry related 

recruitments 
Software industry 
development 

Pearson Correlation 1 492(") Software industry 
development 

Sig. (2-tailed) 000 
N 106 106 

Software industry 
related recruitments 

Pearson Correlation 492(") 1 Software industry 
related recruitments 

Sig. (2-tailed) .000 
N 106 106 

** Correlation is significant at the 0.01 level (2-tailed). 

The correlation coefficient value obtained in table 4.8 is 0 which is less than 0.05. 

Therefore, null hypothesis is rejected and alternative hypothesis is accepted. Therefore, 

there is a relationship between software industry related recruitments and software 

industry development. 
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4.5.1.3 Correlation between the independent variable software policy and the 
dependant variable software industry development 

H3o : There is no relationship between software policy and software industry 

development 

H3a : There is a relationship between software policy and software industry development 

Table 4.9: Pearson correlation between software policy and software industry 
development 

Software 
industry 

development Software policy 
Software industry 
development 

Pearson Correlation 1 .141 Software industry 
development 

Sig. (2-tailed) .149 
N 106 106 

Software policy Pearson Correlation .141 1 
Sig. (2-tailed) .149 
N 106 106 

The correlation coefficient value obtained in table 4.9 is 0.149 which is greater than 0.05. 

Therefore, null hypothesis is accepted and alternative hypothesis is rejected. Therefore, 

there is no relationship between software policy and software industry development. 

4.6 Regression Analysis 

In regression analysis, the correlation coefficient value of independent variables could be 

used to explain the relationship between the independent variables and the dependant 

variables. The beta values and the level of significance determine whether each 

independent variable is having any relationship with the dependant variable and the kind 

of impact each independent variable is given on the dependant variable. According to the 

beta value, the variable which has the highest impact and the variable which has the 
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lowest impact on the dependent variable and the variables having the impact in between 

the highest and lowest variables could be determined [49], 

Table 4.10 shows the regression analysis statistics obtained for the dependent variable: 

software industry development and the independent variables: software industry related 

investments, software industry related recruitments and software policy. 

Table 4.10: Regression analysis statistics for the dependent variable and independent 
variables 

Unstandardized Standardized 
Coefficients Coefficients 

Model B Std. Error Beta t Sig. 
(Constant) .960 422 2.277 .025 
Software industry 
investments .507 .079 .512 6.446 .000 

Software industry 
recruitments .224 .046 .390 4.877 .000 

Software policy .084 .054 .124 1.563 .121 

According to the statistics in the table 4.10, significant values for the software industry 

related investments and software industry related recruitments is 0, which is less than 

0.05. Therefore, those variables are having an impact on the variable software industry 

development. The significant value of the software policy is: 0.121, which is greater than 

0.05. Therefore, it doesn't have a considerable impact on the software industry 

development. The beta values for software industry related investments and software 

industry related recruitments are: 0.512 and 0.390. Therefore, the independent variable 

software industry related investments is having a higher impact on the dependent variable 

software industry development than the independent variable software industry related 

recruitments. 
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4.7 Statistical Analysis 

4.7.1 Forecast on the development of the software industry related 
investments 
In order to further analyze each variable affecting the software industry development in 

the overall conceptual framework, statistical values obtained from the Board of 

Investments of Sri Lanka were put into Minitab to draw graphs to analyze the forecast 

values of each variable. 

Table 4.11: Software industry related investments from 1991 to 2009 
Source: Board of Investments of Sri Lanka 

Year Investments 
Millions(Rs) 

1991 16.5 
1992 370 
1993 242 
1994 214 
1995 130 
1996 376 
1997 622.2 
1998 302.2 
1999 622.2 
2000 560.3 
2001 273 
2002 1388.19 
2003 936.5 
2004 4425.3 
2005 5600 
2006 5825 
2007 6246 
2008 6035.5 
2009 6140.75 

Table 4.11 shows the statistics of software industry related investments collected from 

the Board of Investments of Sri Lanka. These data were used to forecast the development 

of the software industry related investments in Sri Lanka from year 2010 to 2014, in 
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order to determine the software industry development in Sri Lanka for the future years. 

Figure 4.19 shows the forecast on the development of the software industry related 

investments. 

Double Exponential Smoothing Plot for Investments 
15000H 

1999 2003 2007 2011 
Year 

Variable 
i— Actual 
- Fits 
- Forecasts 
> - 95.0% PI 

Smoothing Constants 
Alpha (level) 1.04402 
Gamma (trend) 0.01000 

Figure 4.19: Forecast on the development of the software industry related investments in 
Sri Lanka for the next 5 years 

According to the figure 4.19, MAD and MAPE are very less which specifies the accuracy 

of the graph. From 1991 to 2007, there had been a growth in the software industry 

investments. When considering the forecast line, there would be a significant growth in 

software industry investments from year 2010 to 2014. The upper and lower bounds 

shows possible two extremes of software industry investments for the next 5 years. The 

graph shows a considerable growth in the software industry investments within next 5 

years. 
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A random value of software industry investments could be considered in order to 

evaluate the values of possible two extremes of the software industry investments during 

next 5 years. In 2012, the forecast value (refer to Table 1 in Appendix A) for the software 

industry related investments would be 7314. The upper and lower bounds are 7755 and 

4353 respectively. 

4.7.2 Forecast on the development of the software industry related 
recruitments 

Table 4.12 shows the statistical data obtained from the Board of Investments of Sri Lanka 

for the software industry related recruitments. These data were used to forecast the 

development of the number of people recruited to the software industry in Sri Lanka from 

year 2010 to 2014 in order to determine the development of the software industry in Sri 

Lanka for the future years. 

Table 4.12: Software industry related recruitments from 1991 to 2009 
Source: Board of Investments of Sri Lanka 

Year No of people recruited 
1991 159 
1992 130 
1993 104 
1994 179 
1995 110 
1996 131 
1997 352 
1998 443 
1999 635 
2000 887 
2001 1500 
2002 3797 
2003 959 
2004 3911 
2005 4120 
2006 4230 
2007 4878 
2008 4554 
2009 4716 
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Figure 4.20 shows the forecast on the development of the software industry related 

recruitments in Sri Lanka from 2010 to 2014. 

Double Exponential Smoothing Plot for No of people recruited 
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Alpha (level) 0.351300 
Gamma (trend) 0.128653 

Accuracy Measures 
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MSD 748300 

Figure 4.20: Forecast on the development of the number of people recruited to the 
software industry in Sri Lanka for the next 5 years 

According to the figure 4.20, MAD and MAPE are very less which specifies the accuracy 

of the graph. There had been a growth in the number of people recruited to the software 

industry from the year 1991 to 2007. When considering the forecast line, there would be 

a significant growth in the number of people recruited to the software industry, from year 

2010 to 2014. That is, there would be a growth in the number of people recruited to the 

software industry for the 5 years. Figure 4.20 shows the forecast line and possible two 

extremes of number of people recruited to the software industry within next 5 years. In 

order to investigate the values of possible two extremes of the number of people recruited 

to the software industry, values of a randomly selected year could be discussed. In 2012, 

72 



forecast value for the number of people recruited to the software industry is 6054. The 

upper and lower bounds are 10739 and 1482 respectively (refer to Table 2 in Appendix 

A). 

4.7.3 Forecast on the development of the number of ICT graduates 
passed out from universities 

Table 4.13 shows the statistical data obtained from the Board of Investments of Sri Lanka 

for the number of ICT graduates passed out from universities. These data were used to 

forecast the number of ICT graduates passed out from universities from 2010 to 2014 

which could be used to determine the development of the software industry in Sri Lanka 

for the future years. 

Table 4.13: Number of ICT graduates passed out from universities from 1991 to 2009 

Academic Year No of 
students 

1991-1992 40 
1992-1993 45 
1993-1994 51 
1994-1995 58 
1995-1996 62 
1996-1997 68 
1997-1998 75 
1998-1999 87 
1999-2000 94 
2000-2001 120 
2001 -2002 156 
2002 - 2003 248 
2003 - 2004 300 
2004 - 2005 473 
2005 - 2006 551 
2006 - 2007 572 
2007 - 2008 630 
2008 - 2009 678 
2009-2010 752 
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Figure 4.21 shows the forecast on the development of the number of people recruited to 

the software industry from 2010 to 2014. 
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Figure 4.21: Forecast on the development of the number of ICT graduates passed out 
from universities in Sri Lanka for the next 5 years 

According to the figure 4.21, the value of MAD and MAPE are very less which specifies 

the accuracy of the graph. From year 1991 to 2009 for each academic year, there had 

been a growth in number of ICT graduates passed out from universities. Also, according 

to the forecast line, from the year 2010 to 2014, there would be a growth in the number of 

students passed out from universities. The upper and lower bounds show the possible two 

extremes of the number of ICT graduates to be passed out from the universities within 

next 5 years. 

In order to evaluate the upper and lower extremes of the number of ICT graduates passed 

out from universities, the upper and lower bound values for a randomly selected year 

could be discussed. In year 2012, the forecast value for the number of ICT graduates 
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passed out from universities is 942. The upper and lower bound values for the number of 

ICT graduates passed out from the universities in the year 2012 are 1045 and 839 

respectively (refer to Table 3 in Appendix A). 

MAPE - Mean Absolute Percentage Error 

Measures the accuracy of fitted time series values. It expresses accuracy as a percentage. 

MAD - Mean Absolute Deviation 

Measures the accuracy of fitted time series values. It expresses the accuracy in the same 

units as, data that help to conceptualize the amount of error. 

MSD - Mean Squared Deviation 
MSD is computed with the same denominator, n, regardless of the model. Therefore, 

MSD values could be compared across models. MSD is more sensitive measure having 

unusually large forecast error compared to MAD. 

When MSD and MAPE are less, there is a higher accuracy in graphs. According to the 

figure 5.7 MAPE value is less in exponential graph, compared to the linear graph in 

figure 5.8, which is used to show the forecast on the development of the software 

industry in Sri Lanka. When the MAPE is less, accuracy of the forecast is high. Also in 

the exponential graph MAD is also less compared to linear graph in figure 5.8. Because 

of this reason it could be suggested that exponential graph is having a higher accuracy. 

Therefore, it could be suggested that exponential graph suits more to do the forecast to 

have the maximum accuracy in graphs. 

In this chapter, data analysis was done in order to check reliability of data and to make 

decisions by observing the statistical data values and the graphs drawn. This would help 

to predict the future of the software industry and to make recommendations for the future 

development of the software industry in Sri Lanka. Next chapter provides a conclusion 
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for the research findings and suggests possible recommendations to develop the software 

industry in Sri Lanka. 
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CHAPTER 5: CONCLUSION AND 

RECOMMENDATIONS 

Chapter 5 describes the conclusions for the research findings by describing the main 

findings of the research and suggests the necessary steps to be taken to develop the 

software industry in Sri Lanka for the future years. 

5.1 Introduction 
The purpose of this research is to identify the software industry developmental trends in 

Sri Lanka. For this, the conceptual framework was developed to identify the independent 

variables, dependent variable and intervening variables and relationships between those 

variables. Over the literature review and by considering the recent changes in the local 

software market, six independent variables, one dependent variable and three intervening 

variables were identified in the context. As some of these variables could not be used for 

sample based data collection and statistical data collection, abridged conceptual 

framework was introduced in order to show the relationships between the variables which 

allowed sample based data collection. Using these variables three hypothesis was 

generated. In order to check the reliability of data, to check hypothesis and to show the 

statistical interpretation of data, the collected data were analyzed using SPSS and Minitab 

software packages. 

5.2 Data Interpretation 

5.2.1 Reliability of data 
In order to check the reliability of the collected data, Cronbach's alpha test was used. 

This was done for the independent variables software industry related investments, 

government policies, software industry related recruitments, global software industry 

constraints and the dependant variable software industry development. Each of these 
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variables contained multiple questions in the questionnaire to collect data on factors 

affected in developing the software industry. All the questions contained Likert scale 

values to respond and scaled from 1 to 5. For all these variables Cronbach's alpha value 

was above 0.8 which helps to understand that the data for the independent variables and 

the dependant variable is highly reliable. 

5.2.2 Correlation between independent and dependent variables 
According to the values obtained for the signed two tailed test shown in table 4.7, the 

alternative hypothesis "There is a relationship between software industry related 

investments and software industry development" was accepted. Therefore, having higher 

investments on software industry development will lead to the development of the 

software industry in Sri Lanka. 

According to the statistical data obtained from the Board of Investments of Sri Lanka on 

software industry related investments, which was shown in figure 4.19, it is clear that 

there would be a development of the software industry related investments in Sri Lanka 

within the next 5 years. This would give a positive impact on the development of the 

software industry in Sri Lanka within the next 5 years. 

According to the signed two tailed test (shown in figure 4.8), done to check the 

correlation between software industry related recruitments and software industry 

development, the alternative hypothesis "There is a relationship between software 

industry related recruitments and software industry development" was accepted. 

Therefore, having more recruitment in the software industry would improve the 

development of the software industry. According to the figure 4.20, it is clear that, there 

would be a higher development of the software industry related recruitments in Sri Lanka 

within the next 5 years. This gives a positive impact on the development of the software 

industry in Sri Lanka from the year 2010 to 2014. 
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The alternative hypothesis "There is a relationship between software policy and software 

industry development" could be rejected as the value for the signed two tailed test (shown 

in table 4.9) was greater than 0.05. Therefore, it could be suggested that, there is no 

relationship between software policy changes and software industry development in Sri 

Lanka. Therefore, it is clear that, policy changes in the software industry would not give a 

higher effect on the development of the software industry in Sri Lanka. 

According to the figure 3.1, the intervening variable number of ICT graduates passed out 

from the universities support the development of the software industry by increasing the 

software industry related recruitments. If the number of ICT graduates passed out from 

universities becomes low in a particular year, it will degrade the software industry related 

recruitments which will negatively affect the development of the software industry in Sri 

Lanka. But, according to the figure 4.21, there would be a higher development of the 

number of ICT graduates passed out from universities in Sri Lanka from 2010 to 2014. 

As some of the variables which positively affect the development of the software industry 

in Sri Lanka expected to be having a higher development during the recent years and 

within the next 5 years, there would be a higher development in the software industry in 

Sri Lanka in the future. 

5.3 Limitations of the Study 
There are many factors which could affect the development of the software industry in 

Sri Lanka. But, in the present study, a limited number of factors have been discussed, as 

the number of factors affecting the software industry development was determined by 

observing a limited number of researches. 

To collect data using the questionnaire, perception of the employees who were working 

in the software industry were observed. This could be varied depending on the employee 

opinion on how each factor has affected on software industry development. 
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5.4 Constraints Affected on the Study 
There was no mechanism for collecting data from the industry representative groups like 

SLASS COM group, from which highly reliable data could be observed. The independent 

variable, revenue earned from software exports could not be statistically measured, as 

individual companies were not willing to show their export revenues. Also, collecting 

data on total export revenue of software companies was not possible as there were no 

sources to collect data on it. 

5.5 Future Development of the Software Industry in Sri Lanka 
According to the research findings, software industry related investments and software 

industry related recruitments are the factors which give higher impact on the development 

of the software industry in Sri Lanka. Therefore, in order to develop the Sri Lankan 

software industry, more focus should be given to the software industry related 

investments and recruitments. This should be done over the policy initiatives. As the 

number of ICT graduates passed out from universities would affect the software industry 

related recruitments as an intervening variable, which could increase or degrade the 

development of the software industry, proper future plans should be established in order 

to increase the number of ICT graduates in Sri Lanka. Investing more on establishing 

more universities in order to give quality ICT education to the students, would be a 

solution to the problems associated with the human resource requirements of the software 

industry. Also, there should be policy initiatives for encouraging foreign investors, 

investing on project of local software companies. 

As the economic conditions of the country could affect the development of the software 

industry, there should be future directives in economic development in Sri Lanka. Also, 

as the global economic crisis has already affected the Sri Lankan software industry, there 

should be long term economic plans to deal with financial crisis that could arise, which 

could negatively affect the economy and professionals in software sector. 

Sri Lankan software industry makes software for both local and foreign markets. 

Developing the domestic software industry is essential as, the software needs of the local 
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companies would be satisfied by the domestic software industry. Giving more tax 

benefits for the local software products and giving more investments on local software 

products would be able to improve the domestic software industry. 

Software exports is another aspect which has given a higher effect on developing the 

software industry in Sri Lanka. Having foreign investors invested in these software 

projects and giving more government support for the entrepreneurs to come into the 

industry would give more support in developing the software exports in Sri Lanka which 

could bring more foreign currency to the country. Also, establishing technology parks, 

the development of the telecommunication and Internet and e-mail would be able to give 

more support to the development of the software industry in Sri Lanka. 

For this, the government of Sri Lanka should have future plans towards the development 

of the software industry for the future years by considering the main factors affecting the 

development of the software industry in Sri Lanka and targeting on the development of 

those factors in order to achieve higher development in the software industry in future 

years. 
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APPENDIX 

Year Forecasts Lower bound Upper bound 

2010 6524 5037 8011 

2011 6919 4580 9258 

2012 7314 4084 10544 

2013 7710 3575 11845 

2014 8105 3059 13151 

Table 1: Forecast values of the software industry investments from year 2008 to 2012 and 

the possible upper and lower bound values 

Year Forecasts Lower bound Upper bound 

2010 5349 3854 6844 

2011 5702 4109 7295 

2012 6054 4353 7755 

2013 6406 4589 8224 

2014 6759 4819 8699 

Table 2: Forecast values for the number of people recruited to the software industry from 

year 2008 to 2012 and upper and lower bound values 

Year Forecasts Lower bounds Upper bounds 

2010 815 767 864 

2011 879 804 953 

2012 942 839 1045 

2013 1005 874 1136 

2014 1069 902 1228 

Table 3: Forecasts values of the number of students passed out from universities from 

2008 to 2012 and upper and lower bounds 
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QUESTIONNAIRE 

A methodology to study Software Industry developmental trends in Sri Lanka 

Dear participant, 

I'm a postgraduate student following MBA - IT program at the University of Moratuwa. 
As part of my study program, I am conducting a research on the topic "A methodology 
to study software industry developmental trends in Sri Lanka". 

I am using the following questionnaire to collect data necessary for the research and the 
questionnaire contains 13 short questions that can be quickly answered. 

I wish to thank you in advance for answering this questionnaire and spending your 
valuable time. Your contribution is highly appreciated. 

W.A.R.T. Gunasingha (PGM / IT / 07 /9061) 
MBA in IT (2007/2008) 
University of Moratuwa, Sri Lanka 

1 Your company type: Please mark X below 
Mainly software product oriented 
Mainly software project oriented 
Other (please specify) 

2 Your company is developing software: mainly for the Please mark X below 
Domestic market 
Overseas market 
Other (please specify) 

3 | Number of software professionals in your company: 

4 | Number of years of work experience you have: 

5 | Your gender: 

6 | What is the highest completed level of education you have? | Please mark X below 
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Diploma 
Degree 
Postgraduate degree 
Other (please specify) 

7 What is your main job role? Please mark X below 
Software Architect Project Manager 
Technical Lead Business Analyst 
Software Engineer Ul Engineer 
OA Engineer Network Engineer 
Database Administrator Technical Writer 
Other (please specify) 

Please mark X in the appropriate box. The rating scale is 
from none (1) to moderate (3) to very high (5). Please 
select the most appropriate value 
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8 Rate the level of spending by your company on the 
following areas: 

a On new software 
b On new hardware equipments 
c On new network equipments 
d On new buildings, furniture, etc. 
e On locally-based training 
f On overseas-based training 
g On hiring new employees 

9 Rate the level of impact following Government Policies 
have on the possible positive growth of your company: 

a Encouraging foreign direct investments (FDI) through tax 
incentives 

b Encouraging higher education institution to offer IT 
degree courses 

c Increasing ICT usage in the public sector through the 
ICTA e-Government initiatives 

d Enforcing laws on intellectual property rights (IPR) 
e Enforcing laws on software piracy prevention 

10 What is the change in the number of employees in the 
company in the last financial year? 

11 | What is the change in financial stability of your company 
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in the last financial year? 

12 What was the level of impact the global economic crisis 
of 2009 have on your company? 

13 What was the level of difficulty your company had in 
recruiting the required number of new employees in the 
last financial year? 
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