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ABSTRACT  
 

E-Readiness of SMEs (ICT) of Pakistan  
E-assessment of software industry  

 

E-Readiness is entrepreneruail readiness to participate in globalization using information 

and communication technologies. The globalization process is an entrepreneurial 

opportunity for entreprenerurs as it acts as a gateway among the different nations, firms 

and individuals of the world.  Due to this globalization, the manufacturing and services 

sectors are deploying Information and Communication Technologies (ICT) at 360o in 

small, medium and large enterprises around the globe. Therefore, E-readiness of small 

and medium enteprires of ICT sector has become mandatory for every country of the 

world as an effect of globalization. In fact, multinational enterprises of developed 

countries are off shoring/outsourcing their information systems development and 

deployment work to software development firms (small, medium and large) operating in 

developing countries to minimize cost and maximize profit. These waves of globalization 

are equipped with threats, opportunities, failure and success. Therefore, 

entrepreneurs/owners of these SMEs are required to understand this change and prepared 

their firms to adapt it. The present research is entrepreneurial assessment to test either 

SMEs of (ICT) of Pakistan are adequately ready (proficient) to absorb these waves wisely 

or not? So, an entrepreneruail assessment of these SMEs an control threats, grasp 

opportunities, avoid failure and achieve success or not.  

The present research nomenclature is comprised on two parts. The Part-I based on 

investigation of critical success factors in offshore software ventures/projects and Part-II 

was an entrepreneurial assessment of SMEs in software industry. To achieve these 

objectives, case study, survey and consultantive approach was applied to investigate the 



 x 
 

critical success factors in global software venture/projects; an extensive questionnaire 

survey was conducted to test the entrepreneurial readiness (ICT resources and human 

capital capability) of SMEs in software industry of Pakistan. The SPSS was used for 

statistical analysis. Principle component analysis technique applied to investigate critical 

success factors from investigated common factors that were fueld by survey and 

cosultative approach. The quantitative proportion method was applied to test the 

readiness of software firms from ICT infrastructure and human capital perspective.  

The units of analysis were project, firm and individual for case study, questionnaire 

survey, and field experiment relatively. The findings of study included the ten critical 

success factors for offshore software projects. The SMEs are found entrepreneurially 

ready from technology infrastructure perspective while human capital in SMEs (ICT) 

found fully deficit of project management and analytical skills and partially deficit in 

software engineering skills. It was revealed that SMEs (ICT) are fully equipped with IT-

infrastructure and ready to participate in global venture or offshore projects. It was found 

that SMEs are not equipped with software development process (CMM). It is first time 

that a comprehensive research is being conducted on this topic for small and medium 

software development firms in national software industry of Pakistan.  
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1.1 Introduction and Statement of the Problem  

E-Readiness is entrepreneruail readiness of business to participate in globalization using 

information and communication technologies. E-readiness is the capability of firms to grasp 

opportunities using Information and Communication Technologies (ICT) infrastructure and 

the degree to which ICT is creating real commercial efficiencies and transparency in 

economy (Economist, 2003; IBM, 2003). The economy of a country reflects transparency in 

its activities when it is based on ICT (Economist, 2009; IBM, 2009). The emerging 

globalization process is a gateway among the different nations, firms and individuals of the 

world that is called digital divide. The integration of nations, businesses and individuals 

using ICT has transformed the traditional business to online business and conventional 

economy to knowledge economy (Thomas Friedman, 2000; Joseph Stiglitz 2002). Due to 

this globalization, the manufacturing, services and education along with all other industries 

are deploying ICT at 360o degree in small, medium and large enterprises around the globe. 

Therefore, entreprenenurs positioned ICT a strategic place in the mission statement of 

business organizations, consulting firms, academic and financial institutions. This 

transformation of business demands huge investment from business enterprises around the 

globe. To minimize cost and maximize profit; these business firms of developed countries are 

off shoring/outsourcing their information systems development and deployment work to 

software development firms (small, medium and large) operating in developing countries. 

These waves of transformation and globalization are equipped with threats, opportunities, 

failure and success. The present research investigates the question; is the SMEs of ICT of 

Pakistan adequately proficient to absorb the waves of transformation and globalization 

wisely? The word wisely means either it (national software industry) can control threats, 

grasp opportunities, avoid failure and achieve success or not.  

It is for the first time that a comprehensive research has conducted on this topic for small and 

medium software development firms in national software industry of Pakistan. However, this 

kind of research has already been conducted in different countries i.e. Germany, India, China 

etc. The present research nomenclature is based on three research questions that comprised of 

two parts. Part-I that is based on the investigation of critical success factors in offshore 

software projects and Part-II is a comprehensive effort to assess the SMEs entrepreneurly. It 

is to determine the extent to which the best practices are being used by IT Professional 

(software developers, programmers, software engineers etc) in SMEs (ICT) of Pakistan. Then 

to investigate the critical success factors for offshore software projects and to measure the 

software developments capability of IT professionals in software firms that required fulfilling 
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the demands of global clients. To achieve these objectives, case study approach is adopted to 

investigate the critical success factors in global software projects along with consultative 

approach; an extensive questionnaire survey is conducted for evaluation CSFs and SMEs. 

Moreover, Glocal experiment is done to analyze the local human capital skills set from the 

lens of global skill set and comprehensive field experiment is carried out to investigate the 

human capital capability by measuring the adoption level of standard software process (SSP) 

practices. The responses entered in spreadsheet and then imported in SPSS for statistical 

analysis. Principle Factor Analysis technique applied to investigate critical success factors 

from common factors along with consultative approach while proportion method was applied 

to test the readiness of software firms from ICT infrastructure and human capital perspective. 

The unit of analysis is project, firm and individual for case studies, questionnaire survey, and 

field experiment relatively. The findings of study included the ten critical success factors for 

offshore software projects. The results revealed that software industy found e-ready from 

technology infrastructure perspective while human capital in SMEs found deficit of project 

management skills and analytical skills and partial deficit of software engineering skills. It is 

found that SMEs are not equipped with sotware development process (SSP). On the basis of 

findings, implication to theory, policy and practies is provided. 

  

This chapter contributes the founding information for understanding of the thesis. First, 

research background, globalization concept, global outsourcing concept, objectives, scope 

and research significance is established and justification is affirmed on the conceptual, 

theoretical and empirical basis. Then national software industry overview and scope of the 

research, is described. Next, problem statement is presented and research questions are 

formulated. The thesis flow and definitions are narrated in the end of chapter one. 
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1. 2 Research Background 

The research was conducted to measure the entrepreneurial readiness of SMEs in software industry 

required to participate in the globalization. Globalization has given birth to knowledge economy. 

In knowledge economy, all the countries (e-government), businesses (e-business), health (e-

health), education (e-education) are striving to participate in globalization emerging trends and 

have heavily stressed to remain competitive. National Software Industry of a country has been 

transforming operations of its economy from traditional to digital world. Thus, software 

development firm’s capability is required to be measured for corrective actions and to avoid failure 

at global marketplace and for better image.  

 

1.3 Globalization Concept     

The globalization is the interweaving of markets, technology, information systems and 

telecommunications systems in a way that is shrinking the world from a size medium to a size 

small, and enabling each of us to reach around the world farther, faster, deeper, and cheaper than 

ever before, and enabling the world to reach into each of us farther, faster, deeper, cheaper than 

ever before (Thomas Friedman, 2000).  Joseph Stiglitz (2002) defined globalization "is the closer 

integration of the countries and peoples of the world.brought about by the enormous reduction of 

costs of transportation and communication, and the breaking down of artificial barriers to the flows 

of goods, services, capital, knowledge, and people across borders”.   

 

The globalization of marketplace is helping to flourish global outsourcing. The offshore software 

projects are critically contributing in the economy of developing countries. From economic 

perspective, every society has to answer which goods are to be produced? How would the goods be 

produced? To whom will the goods be produced? The economic answers for these questions are 

found in the Pareto principle to produce goods which required less input (resources) and produced 

more output (benefits). Thus, the goods should be produced for those who can pay maximum 

return to stakeholders (Richard, 1997-98). In fact, it is a complex phenomenon to understand for 

the betterment of nations, business enterprises and individuals. However, information and 

communication technology has made it simple to decide that the software products and services 

should be the most preferable concern of each and every nation in knowledge economy (Roger 

Arnold, 2000). There are sophisticated justifications available; first it supports national economy 

by generating high return on offshore services to global clients like IBM, Microsoft, Silicon 

Graphics, Sun systems, SAP, ORACLE etc. Second, it assists industrial sectors (agriculture, 
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textile, oil, cement, iron, airlines, education etc) in operational excellence and effective decision 

making that provide superior customer experiences in the competitive environment.  

 

Therefore, developing countries are tailoring their policies to attract global outsourcing projects by 

reduction in taxes, increasing grants, providing taxfree loans, and removing autocracy for 

economic growth and development. These practices and adaptive policies are initiated and 

implemented by countries who are pioneers in offshore software services e.g. India, China, 

Hungary, Ireland, Israel and Scotland etc. to generate revenue from giant enterprises based in 

USA, UK, Europe and other parts of the world.  In fact, these countries are enjoying the true fruit 

of globalization and knowledge economy. They are participating in digital world with confidence 

to bring peace, pleasure and prosperity for their nations.  

    

1.3.1 Global Outsourcing Concept  
 

Global outsourcing is appeared as major trend of globalization which includes the offshore 

software products, projects and services from businesses around the globe. The globalization is 

moving work from developed to developing countries that are based on IT professional (software 

developer, programmers, and software engineers), entrepreneurs, business executives and policy 

makers of developing countries. The term “global outsourcing” is not specific for information 

systems but it includes the engagement of 3rd party in business process, procurement, contract 

management etc. However, it is defined in information system context as follows: 

 

“The momentous involvement of supplier in the tangible and intangible resource   linked with the 

general or specific components of the IT infrastructure in the client enterprise”      

            (Loh&Venkatraman, 1992a) 

“Offshore outsourcing is a trend likely to continue for the foreseeable future”.    

          (Kennay, 2003) 

 

The researcher noticed that offshore outsourcing is initiated by low cost and better IT 

infrastructure (Gopal and Krishnan 2002), skilled human capital, and world class quality standards 

in suppliers/vendor’s countries. The offshore outsourcing is further fueled by lack of skilled human 

capital due to low output of IT professionals from universities of developed countries (Murphy, C. 

2003, Zhang, W. 2006). Investigating the offshore outsourcing, Suzanne D. Pawlowski, Ivan N. 

Nenov (2004) explored that “offshore outsourcing” is an “irreversible mega-trend”. The decisions 

made by management to offshore outsourcing of information systems development and 
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deployment have significant impact on the business firms and IT professionals. The creation of 

jobs in Ireland, Israel, Scotland, Hungary, India, China, Malaysia and Vietnam etc. has become a 

consistent effect of offshore outsourcing.  

The offshore outsourcing is a blended strategy in which work is divided and completed into 

client/vendor site. In this scenario, both global and domestic firms manage their IT infrastructure 

resources using global teams. According to Gartner group (ACM, 2004) 8 out of 10 Chief 

Information Officers (CIOs) had already instructed to outsource the IS activities. Therefore, it is 

necessary to understand, how offshore resources can be managed in better manner?  Millar (1994) 

investigated the nature of offshore outsourcing project are as followes:  

1. General outsourcing that classified into selective (specific part i.e. data entry operations), 
value (value addition i.e. integration of data) and co-operative (mutual work). 
 

2. Transitional outsourcing invites third party when technology transfer is required to be done 
by MNEs i.e. management of old existing systems; transfer to new technology/information 
system etc throughout the enterprise.  

 
3. BPO is new outsourcing trend in multinational enterprises. Miller (1994) explains that 

banks, insurance companies, health care, logistics helpdesk centers, document processes 
are involved in this outsourcing. 

 
4. Business Benefits Contracting is also emerging phenomena in which actual cost is 

compared and shared with actual benefits of outsourcing to share the risk on equal basis i.e. 
win-win situation. 

 
Wilcocks and Lacity (1998) argued that emerging sources of management and arrangement is 

called outsourcing. Grover et al., (1994) stated that Firms arrangements means management of 

resources (operational systems, developments of applications, its maintenance, networking and 

telecom. management, and end-user support).  In the Firms arrangements issues like human and 

technical are required to resolve by the supplier of services. These issues can be managed either 

internally by MNEs IS department team or externally (offshore vendor) investigated by 

(Ang&Commings, 1997; Ang&Slaughter, 1998; Clarrk et al., 1995, Currie, 1998; DiRomulado 

and Gurbaxani, 1998; Duncan, 1998; Lacity and Hirschheim, 1993b; McFarlan&Nolan,1995; 

Quinn&Hilmer,1994; Simth et al., 1998). The relationship between customers and vendors is 

transforming towards partnership (Lee_ et al., 2000.).  

Therefore, an efficient and effective partnership management and leadership synergy is required. 

Useem and Harder (2000) uncovered the leadership capabilities required for such arrangement by 

combining 54 interviews and 423 business manager survey. Schultze and Boland (2000) 

investigated that outsourcing relationship management critically depend on the task and 

expectations of the clients/customers.  Michall and Ftzgerald (1997) interviewed more than 600 
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outsourcing clients, IT managers (survey 150) and conducted cases (25). Moreover, they 

interviewed out sourcing suppliers (16) and concluded that small and medium enterprises are 

specialized suppliers in information system activities. These vendors can perform around the globe 

to facilitate their client using information and communication technology. The developed countries 

are transfering their work to these specialized vendors due to comparative advantages of low cost 

human capital in developing countries. Therefore, software firms of a country should be capable to 

develop, deploy, integrate and maintain information systems services as offshore supplier of 

software and its services. 

1.4 Research Objectives  

The study is aimed an entrepreneurial assessment of small and medium enterprises in software 

industry of ICT sector of Pakistan. The investigation of study will achieve the following objectives: 

First, an investigation of critical success factors in offshore software development business 

venture/projects. Second, an entrepreneruail assessment of SMEs from globalization readiness 

(hum much SMEs are ready to participate in globalization) perspective is set. This assessment is 

three dimensional in nature i.e. ICT infrastructure, human capital and softrware process.  

1.5 Research Significance  

In fact, pace of emerging globalization process (fueled by software firms) acknowledged that 

information and communication technology has become the engine that drives and directs the 

business enterprises in rationale manner. One of the emerging developments of globalization is 

offshore outsourcing of information systems for the convergence of conventional MNEs into 

digital firms around the globe. The outsource process of information system started in (1963) then 

it was extended by Kodak (1989) by announcement of Kathy Hudson (CIO), that Kodak 

outsourced its IS functions to IBM and third business vendors. This initiation of outsourcing is 

known as “Kodak effect” (Caldwell, 1994). Kodak has contracted hundreds of mega deals of 

$100m worth with “Outsourcing Partners” since 1989 (Young, 2000). After that offshore 

outsourcing of information systems has become a fashion and all enterprises (small, medium, 

large) rushed to be the part of the game i.e. the outsourcing. The Giant clients started to transfer 

their resources to vendors. Kodak was true initiator of successful outsourcing process that was 

followed by other well known companies like Delta Airlines, Xerox, and DuPont in USA. Similar 

trends are found in other part of the world like Lufthaansa and Deuetsch Bank (Germany) Rolles 

Royce, British Aerospace (Britain) Canada post (Canada) Commonwealth bank of Australia 

(Australia) Swiss Bank (Switzerland) and Bank di’ Roma (Italy), that authenticated the trends of 

outsourcing phenomena globally that is called global or offshore outsourcing. Many companies 
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e.g. DaimlerChrysler (Germany) created its subsidiary that provide services to internal processes 

and external clients to get big bite of pie. (ACM, 2004). 

 

The emerging demand for quality IS joined the internal cost pressure of an organization to manage 

information systems. The said synergy of pressures directs to outsource the information systems 

instead of custom software development within the enterprises (Carmel, E. and Sawyer, S., 1995; 

Russo, N.L. 2000; Sawyer, S., 2000). The concept is supported by the external developed solutions 

by vendors which are an effective way to reduce cost and better control on IT development (Lacity 

& Willcock 2001) it is also reduces the risks embedded with system development within the 

enterprises (Lassila and Brancheau 1999; Martin and McClure 1983). International Data 

Corporation noticed that information system spending by firms ranges $40-71 billions in 2003 at 

12.2% annual growth rate (IDC, 1999). The information system outsourcing revenue noticed $194-

$531 billions (Young, 2000). Gartner group estimated that business process outsourcing was a 

$234 billion industry in 2005. According to NASSCOM research, outsourcing of services could 

become a $300 billion industry by 2012 (Nasscom 2005; Gartner 2005). The said research finding 

indicates that trends in offshore outsourcing of information system development, deployment, 

integration and maintenance are rapidly wrapping the globe. Therefore, positive readiness test of 

SMEs (ICT) of Pakistan will attract and facilitate global firms and negative readiness test will 

guide remedial measures to be taken for the betterment of software industry. Therefore, the current 

research has high level of significance.   

 

1.6 Research Justification  

The offshore outsourcing of work depends upon diversified challenges faced by MNEs (Willcocks 

and Fitzgerald, 1994). According to Lacity & Wilcocks market growth of IS offshore outsourcing 

is based on two reasons i.e. firms want to focus on core competency or firms have unclear value of 

IS. (Lacity & Wilcocks, 2001)  

The initially business firms engaged in global outsourcing for cost reduction (Forrester Research, 

2003). Similarly, game theory is reported to focus on finding the right strategies and making the 

right decisions (Nalebuff and Brandenburger, 1996). Mobious (2006) stated that game theory 

behave strategically and guide formal stakeholders interactions. Rasmusen (2001) argued that it 

focused on decision makers whose decisions affect each others. Therefore, it is concerned with 

interdependent actions and decisions (Osborne et. al, 1994; Rasmusen, 2001). Terborg and Burton 

(2002) argued that every player wants to win in a game but he or she must have to understand the 
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rules and excel in them. e.g. if client gains higher productivity from vendor’s technical 

competence, it does not create loss for vendor in terms of losing technical competence. 

 

The multinationals firms are signing thousands outsourcing deals around the globe but complex 

nature of offshore outsourcing generates little interest within the academicians. Although, 

academic research have been increasing in this area gradually. Information systems are crucial in 

operational and strategic level as helpful in enabling of business firms to resolve market issues 

(customer satisfaction, competitive edge, market growth, branding products, reducing cost) and 

maintaining quality by providing right and timely information (Dromey & Rout 1992; Geck et al. 

1998). It runs like life blood in our daily life (Glass, 1996). Improvement of processes associated 

with information systems has become the focus of researchers due to high failure rate of software 

(Dyba 2000; Hall, Rainer & Baddoo 2002; Niazi, Wilson & Zowghi 2003). F. Brooke (1975) 

identified the gap between low and high quality software engineering practices used to develop 

information systems. This gap is still consistent argued by (Ludewig 2001; McConnell 2002).  

 

The software engineering practices are criticized from two aspects. First, researchers prescribe that 

software engineering practicees are not aligned with the practitioners investigated by (Fitzgerals 

1997, Glass 2003b). Second is investigated by (Fenton, Pfleeger & Glass 1994; McBride 2004) 

that software engineering methodologies are not measured before execution. It is investigated that 

identified methods, techniques and practices are not applicable to all software development 

organization (Brodman & Johnson 1997a, Bucci, Campanai & Cignoni 2001, Rischardson & Ryan 

2001, Wilkie, McFall & McCaffey 2004). There are many other risks faced by international 

offshore projects. The mum effect is one of risks that that is identified by team members about the 

project failure but remain silent and let the project continue (Keil, M. and Robey, D., 2001). The 

said effect failed millions dollars projects like “CONFIRM project”, faced 125 millions dollar loss 

(Oz, E.  1994). The urge to make profit, and use of time zone differences around the clock open 

markets in foreign developing countries  (ITAA, 2003).   

 

The best software firms maintain quality based upon software development approach which results 

in fewer defects, time saving and superior value to customers. The challenge to deploy right 

methodology is to avoid steps that waste time, dispel output, demoralize programmers, software 

engineers or developers and generate ineffective supervision.   
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The best approach in software deployment is one that satisfies its customers from each perspective. 

Therefore, large enterprises of developed countries globally outsource their information systems 

projects to those firms in developing countries who are capable to provide peaceful business 

environment and skilled labor. The offshore outsource process is a prominent glide due to 

prospective payback, qualified work force at low cost and continuous operation to companies. The 

two new offshore destinations are Jordan and Vietnam those have actively participated in 

developing their country’s software industry sector, particularly exports (Al-Jaghoub 2004; Carmel 

2003; Duong 2004; Paus 2005).  

 

The top six offshore emerging destinations based on attractiveness (skilled work force, low cost, 

time difference) from Asian countries are India, China, Malaysia, Philippines, Singapore, and 

Thailand (AT.Kearney, 2006). The development cost ratio in Asia-West is 5-12 and is expected to 

sustain four times lower in 2015 (Janco Associates, 2003).  Therefore, it is justified that software 

industry (offshore vendor) of a country should be equipped with technology and skilled human 

capital to grasp the coming wave of global/offshore outsourcing that have embedded economic 

pleasure and prosperity. The current research was conducted to test the readiness of national 

software industry of Pakistan. 
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1.7 The Strategic Asset, “National Software Industry” 

In knowledge economy, software development is considererd as strategic industry for economics 

growth. Software appears as a catalyst to economical development (Al-Jaghoub 2004, Heeks and 

Nicholson 2004, Kambhampati 2002). Many researchers found that software firms positively 

contribute in economic development in both economies i.e. conventional and knowledge (Van Stel 

et al. 2005; Wong et al. 2005; Acs and Mueller 2006; Bosma, 2006; Stam, 2007). 

 

The growth in the software sector in India is excellent example that has contributed positively and 

demonstrates the effects in all industrial sectors (Arora et al 2001, Nasscom 2006).  In this era, 

software has become an intrinsic part of different industries like telecom, transport, medical, 

education and other business sectors. According to Pakistan Software Export Board (PSEB), 

National Software Industry provides moderate quality and serve at low cost to market as compared 

to India, China, Russia, and Singapore. Government of Pakistan has established Parks for software 

technology in main cities for the promotion of software firms (PSEB, 2008). There is essential 

need to gauge the IT-infrastructure required in global communication. Moreover, capability of 

skilled human capital who are employed in national software industry are also required to 

mearsure. It is because globalization has been diffused and connecting all countries of the world 

that signals to remaining countries to be ready.  

 

The information and communication technologies have given birth to knowledge economy and 

small, medium and large enterprises are striving to grasp more benefit (tangible, intangible) from 

these new emerging trends. In Germany, 15 million customers have 20 millions online bank 

accounts in 2002.  In 2000, the project, “UK Online for Business”. The program was launched that 

was fueld by £67 millions funds reserved to facilitate small to medium businesses (SMEs). 

Moreover, Hungary’s e-banking is developing very fast. In Honk Kong, bar coding and point of 

sale systems, data mining technology and online shopping has widely diffused. In manufacturing, 

automation of ordering, production, sales and distribution systems is highly advanced (Economist, 

2003). 

 

 The above trends show that firms from developed countries are sending their information systems 

or IT-related work to those countries whose software industry is equipped with latest ICT tools and 

skilled (education, experience) human capital. The India, China, Russia, Malaysia, Singapore, 

Thailand and Vietnam software industries are readily available to perform at optimum degree as a 

prominent player in the game of offshore outsourcing. Therefore, the capability of SMEs (ICT) of 
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Pakistan required to be measured for corrective actions before its promotion and placement on the 

offshore or global map to attract and to win software development contracts from MNEs as a new 

offshore destination. Moreover, the corrective actions are critical to be taken for the survival and 

competitiveness of national software industry as well as other industrial sectors like textile, cement 

education, iron, agriculture and services of Pakistan.  

1.8 Research Scope  

The registered firms in Pakistan export board are 1595 that provid ICT-related services at local and 

global scale. The present research focused on software industry of Pakistan that has 231 registered 

software development firms. The investigation of critical success factors limited to six cases and 

an industry wide survey for the evaluation of identified factors. The assessment of software 

industry is three dimensional in nature (software engineering methods and models, software 

developments tools & techniques and technological infrastructure). The human capital competence 

was focused on global skills set and standard software development process. 

1.9 Research Recipients  

The research results will facilitate the following: 

1. Entrepreneurs & SMEs Owners 

2. Business Executives i.e. Chief Executive Officer, Director Projects, Project 

Managers, Operations Managers etc 

3. Soft Executives i.e. Chief Information Officer, Chief Technologist Managers, 

Software engineers, Software developers, Software quality managers etc.  

4. Software Consulting Firms  

5. Government Policy Institutions  

6. Academic Institutions  

 

1.10 Research Ethics 

The ethical aspect of present research was considered important. The data from respondent has 

kept confidential. A letter of thanks was sent to respondents. An acknowledgement is made for 

special contribution and guidance of executives and academicians. The references for citation used 

in literature or other parts of research thesis are provided in the references section. 
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1.11 Statement of the Problem   

Glass (1996) stated that software crises have become an old story but projects are abandoned and 

software errors are causing problems (Yardley 2002). The information systems are the key 

component of all kind (small, medium, large) of business enterprises.  

 

The digitization process has strategically positioned itself in business firms. No business can be 

survived without the proper, organized and aligned use of Information Systems in the knowledge 

economy. The perception of customers has changed toward the deployment of information 

systems. This is only because it provides right and timely information to its masters. The delay in 

information retrieval can put the business behind the rivals and it can loose the competitive edge.  

 

Therefore, programmers, software engineers, system analysts and project manager should be 

encouraged to practice the best approaches to improve the quality of the process, products and 

projects.  Howarth (2004a) argued that local development industry needs to adopt best class 

practices for world class products and services. It has become a challenging task to determine 

practices, tools and techniques of industry participants (programmers, software engineers, system 

analysts, system engineers, project managers) that which are feasible for software development 

small and medium enterprises.  

In many software development firms, offshore development processes are not defined and 

turbulent approaches of operations are applied (Batista & Dias de Figueiredo, 2000). In offshore IS 

development projects, the clients are always international who never compromise on quality in 

their systems at operational level as well as strategic levels. Presently, the status of best practices 

adoption among local software firms and developers is unknown.  

 

Therefore, it was essential to investigate its readiness that includes investigation of critical success 

factors, usage of tools, techniques, and model and capability of employees (IT professionals). The 

research was based upon the   problem stated below: 
 

“To investigate the critical success factors (CRS) that contribute in offshore information system projects and 

the extent to which SMEs (ICT) of Pakistan are ready to participate in the globalization”   

 

To investigate the problem, formulation of the following research questions were considered 

(1.11.1).  
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1.11.1 Research Questions Formulation  

 

The three research questions were formulated to investigate the research problem.  

 

Research Question No. 1 

What are the critical success factors that significantly contribute in the success of offshore 

information systems development projects in small and medium software development firms?  
 

The 1st question was answered using triangular method (case studies, survey, consultative 

approach). 

 

Research Question No. 2 

To what extent small and medium software development firms of national software industry are 

equipped with ICT infrastructure to clutch the global wave of offshore outsourcing of information 

systems?  
 

 

The 2nd question is answered using an industry wide survey method (census). 
 

 

Research Question No. 3 

To what extent IT Professionals are equipped with global software development skills and adopted standard 

software process for global information systems developments? 

 

The 3rd question is answered using GloCal experiment and field experiment. 



Chapter One – Introduction 

 

 14

1.11.2 Conceptual Research Model 

As this initial stage, a conceptual research model was formulated that can be visualized as 

illustrated in Fig. 1.1.    

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

   

Fig.1.1.Conceptual Research Model 

 
 

Case Studies, Survey, Consultation 

Research Question 1 
 
What are the critical success factors 
that significantly contribute in the 
success of offshore information 
systems development projects in small 
and medium software development 
firms?  

06 detailed field studies of SMEs operating 
in National Software Industry  

 
Software Industry Survey 

Research Question 2 
 

 
 
To what extent small and medium 
software development firms of 
national software industry are 
equipped with ICT infrastructure to 
clutch the global wave of offshore 
outsourcing of information systems?  
 

Population for Census  
231 Small and Medium Software Development in 

National Softwre Industry 

  

GloCal & Field Experiments  

Research Question 3 
 

 
To what extent IT Professionals are 
equipped with global software 
development skills and adopted 
standard software process for 
global information systems 
developments? 
 

 

156 Field Experiments with software developers 
working in SMEs in National Software Industry 
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1.12 Research Thesis Outlines 
 

Chapter 1 provides the orientation to national software industry of Pakistan. The e-

readiness concept, globalization, offshore/global outsourcing are introduced. The research 

justification, research significance, research audience, scope of the research, research 

statement of the problem, research questions to be addressed is presented.  
 

Chapter 2 explores the theoretical and empirical literature related to the research questions. 

Current research about critical success factors, software industry practices, and skilled human 

capital is summarized, highlighting the gap in research relating to the adoption of IT 

infrastructure and skilled human capital practices by small and medium enterprises.  Finally, the 

reviewed literature is used to formulate hypotheses for questions posed in Chapter 1 (Fig.1.1).  
 

Chapter 3 explains the research approaches, research paradigm, and methods used to 

conduct the present research. The triangular data collection methods, case studies, survey and 

field experiments are introduced and justified respectively.  
 

Chapter 4 describes the research design procedures followed for the development of case 

studies, questionnaire survey and field experiments. The design of case studies, questionnaire 

and field experiments is explained followed by the selection of firms to be included in the 

case studies, survey and field experiments. The research design limitations are discussed and 

ethics in research context are considered.  
 

Chapter 5 reportes the data analysis from the case studies, survey responses and field 

experiments. The outcomes of the hypothesis tests related to the case studies, questionnaire 

survey and the field experiments are discussed. The results from the case studies, survey, field 

experiments are compared and MikMak Theory of Entrepreneruship was proposed.  
 

Chapter 6 concludes the research along with its contributions and implications for theory, 

practice and policy are considered followed limitations of reseach and porceded by the future 

research suggestions.  
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       1.13 Key Terms & Definitions 

In this section, key and controversial terms are defined for reader’s understanding in this 

research thesis.    
Small and Medium Enterprise (SME) means an entity which employs up to 250 persons in 

manufacturing or service sector.                       

Entrepreneurship: a process in which entrepreneur launches new idea, new product, new 

sevices, new markets, new projects to make more profit at relative risk.  

Global Entrepreneruship: a process of launching a venture on global scale  

Entrepreneur: A person who involves in entrepreneurial venture. 

Global Oursourcing: Firms “X” provides services on the behalf of other that can also be 

provided by firm “Y” at global scale. 

Offshore Projects: An entrepreneurial venture launched by global entrepreneurs. 

Information Technology The hardware and software technology used to communicate 

information globally.  

Information system architecture is arrangement of business process, technology for a 

business information system. It comprises of business process architecture, systems 

architecture, technical architecture, and product delivery architecture. 

Information System It refers to support business processes and operations, especially the 

processing of transactions, and decision-making including performance monitoring, 

reporting, and analysis. 

System Development Life Cycle (SDLC) is a process used to develop software.  

Requirements Management: It helps in understanding the requirement of customers. It 

helps in establishing and maintaining agreements (technical and non technical) that provides 

base for estimation, planning, performance and software project tracking activities during 

software development life cycle. 

Software Project Planning: It supports in the development of plan to perform the work. 

Software Project Tracking and Oversight: It helps in sufficient visibility of project 

progress for corrective actions like tracking and reviewing results.  

Software contract Management It helps in the selection of qualified software contractors 

and their management.  

Software Quality Assurance: It helps to make the process used in software projects. It is 

used for review and audits 
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Software Configuration Management is used for integrity of software projects and 

processes.  

Organizations Process Focus: it deals with d understanding of the projects & processes.   

Organization Process Definition deals with improvements in performance across the 

projects Training Program: It is used to develop the skills and knowledge of individuals so 

they can perform their roles effectively and efficiently.  

Integrated Software Management: It is to integrate the software engineering and 

management activities into defined software process that is altered from the firm’s standard 

software process and related process assets.  

Software Product Engineering: It is a well-defined engineering process that integrates all 

the software engineering activities to produce correct, consistent software products 

effectively and efficiently.  

Inter-group Coordination: It is to establish a means for the software engineering group to 

participate actively with the other engineering groups during the software project 

development. 

Peer Reviews: It is to remove defects from the software work products early and efficiently.  

Quantitative Process Management: It is to control the process performance of the software 

project quantitatively.   

Software Quality Management: It involves defining quality goals for the software products, 

establishing plans to achieve these goals, and monitoring and adjusting the software plans, 

software work products, activities, and quality goals to satisfy the needs and desires of the 

customers. 

Defect Prevention: It helps in the analysis and prevention of defects  

Technology Change Management: It helps in identifying, selecting, and evaluating new 

technologies, and incorporating effective technologies into the organization.  

Process Change Management: it deals with communication with sernior management to 

understand the goals of projects.  

Software Process Model: it deals with the alignment of standard software process and projects 

software processes. 
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1.14 Conclusion 
 
This chapter has established the foundation for research thesis that comprised of research 

problem and its questions. The researcher described the research background, 

conceptualized the globalization and global outsource phenomena. Then objectives, 

significance and justification of the present research established. An overview of software 

industry followed by scope, recipients of research and ethics were explained. In last, 

conceptual research model, research thesis flow, thesis outlines followed by key definition 

are provided. On these fundamentals, the thesis will proceed with a detailed theoretical & 

empirical review of literature relating to the underlying research questions.  
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2.1 Introduction 

Chapter 1 has conceptualized the research statement of the problem (1.11) along with 

formulation of the research questions  
 

“To investigate the critical success factors (CRS) that contribute in offshore information system projects 

and the extent to which SMEs (ICT) of Pakistan are ready to participate in the globalization”  (1.11) 

 

This chapter considered the three aspects of literature. First, to review theoretical and 

empirical literature related to the research questions. From this literature review, it becomes  

apparent that researchers rarely addressed the readiness of small and medium enterprises. 

Moreover, it assists in the investigation of literature gap and development of hypotheses 

aligned with the research questions formulated in Chapter 1. In the context of research Q. 

No. 1, critical success factors literature was reviewed as follows: 

 

What are the critical successes factors that significantly contributing in 

offshore information systems projectss? (1.11.1) 

 

2.2 Critical Success Factors (offshore/global projects)  

 

 The word like satisfaction, expectations, performance in different forms of results can be 

considered as success (Dibbern et al. 2004). However, it is difficult to define and measure 

success because of different perception and interpretations of the word, “Success”. The 

critical success factors are considered as model to implement business strategies in industry 

and firm. It can not be avoided that critical success factors research considers the perception 

of different stakeholders (Sedera et al., 2004). An investigation of (enterprise resource 

planning) projects by Markus et al. (2000) found that success based upon the perception 

from which it is seen and considered. The implementation teams can better define it 

because it based upon the achievement of the objectives i.e. time, cost, quality etc. A lot of 

projects declared successful in short run but found fail in the long run. There are different 

metrics used to measure the success in different time and in different projects.  

The communication between the stakeholders (suppliers, customers, vendors, supporting 

managers) of an enterprises (global) is complex phenomena that assisted by Information 

systems for its sophisticated solutions. Kim and Oh (2000) argued that globally 
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stakeholders required global coordination as it is the important function. The end user 

attitude is promoted as key factor by (Kydd, 1989,   Cox et al., 1981). The firms 

considered the importance of information systems in the management of business 

progress varies from operational excellence to make effective strategic decisions. 

According to Umble,  there may be different issues that global software projects face during the 

implementation like legacy software systems components, social issues, technical problems, 

lack of top management support, low  user involvement, weak planning for the project 

implementation (Umble  et al. 2003).  

 

The project planning helps in their success (Akkermans, v. Helden, 2002). Therefore, 

communication of latest tools, techniques, methods and models required to share with 

software specialists, system analyst, project manager, developers and end users from start to 

project closure (De Brabander, B. and Thiers, G. 1984).  The cross functional team cooperation 

and communication leads the project toward success (Akkermans, v. Helden, 2002, Wixom 

and Watson, 2001). The business process management, process capability and organizational 

change management are crucially contributing in the successful implementation of global 

projects (Umble et al., 2003, Akkermans, v. Helden, 2002, Al-Mashari et al., 2002, Wixom 

and Watson, 2001). The different background of stakeholders at global scale increases the 

complexity of projects.  

The awareness of IT professionals (programmers, software engineers, project managers etc.) 

with the global environment and global factors is positive sign in the implementation of 

offshore projects (Tractinsky, N. and Jarvenpaa, S.L.  1995). It helps in the reduction of 

complication arises from different culture, languages, legal environments, technology change 

and different customers experience (Selig, G.J. 1982).   Roche argued that domestic software 

projects are simple while same project for offshore clients may be a nightmare (Roche, E.M. 

1992). The studies found that assistance of strategic management is critical factor that 

contributes in the success of offshore software projects (Umble et al., 2003, Akkermans, v. 

Helden, 2002, Al-Mashari et al., 2002, Wixom and Watson, 2001, Kydd, 1989, White et al., 

1982, Cox et al., 1981).  The trained offshore/global developers assist in successful 

deployment of offshore venture/projects (Umble et al. 2003). 

 

 In 1961, the critical success factor related to industry was initiated and cited in 
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management literature (Daniel, 1961). Anthony et al. (1972) extended the research further 

by investigation of critical success factors for both firm’s objectives and its officials. 

Rockart (1979) conducted relevant study and argued that critical success factors are 

experienced constraints in which satisfactory results are generated to assure the competitive 

performance of Firms. The management focuses on the critical ones to achieve success 

(Khandelwal & Ferguson, 1999). Similarly, Leidecker & Bruno (1984) defined critical 

success factors (constraints or parameters) that significantly influencing the 

competitiveness and directs the firms towards success while Pinto & Slevin (1987) consider 

critical success factors that could significantly improve  implementation of the projects and 

reduce the chances of failure.  

 

2.2.1 Theoretical Background 

The research on critical success factors (CSF) includes the identification and assessment of 

factors that influence the project success and firm’s performance (Krcmar et al. 2004). In 

general, critical success factors research is concentrated on factors identification (Kuang et 

al., 2001) that may be extended to correlation of these factors (Esteves & Pastor 2000) or 

across the different projects implementation stages (Somers & Nelson, 2001). Not much 

research has been conducted that leads toward the evaluation and management of identified 

critical success factors. 

 

The researchers applied qualitative and quantitative research approach and methods 

(Esteves, 2004). The versatility of researchers included  actions research (Jenkins et al. 

1999), case study research (Sumner, 1999; Caldeira & Ward, 2002), focus group discussion 

(McPherson & Nunes, 2006), theoretical and empirical review (Esteves & Pastor, 2004) 

and conventional structured interviews ( Van Bullen, 1986). 

 

The different methods have their strengths and weaknesses respectively and their 

applications based upon the researchers choice. The triangular approach (mixed methods) 

has positions itself as sophisticated approach to avoid drawback of research (Tashakkori & 

Teddlie 2003). According to the Mingers, the IS journals showed 20% of the publications 

used combinations of methods (Mingers, 2003).  

In addition to triangular research method, cross-validation of data increased the rare 

instance of results reliability (Creswell, 2003). However, there are of multi-methods 
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approach found (Mingers, 2001). Esteves & Pastor (2004) investigated the multi-methods 

research in critical success factors research for ERP projects implementations. The critical 

success factors studies are valuable for problems where critical factors have to investigate 

from many factors affecting the results (Lam, 2005). By conducting performance analyses 

in which quantitative methods are applied, researchers can demonstrate academic rigor.  

Similarly, the identification of critical success factors would have relevant consequences 

for practice (Kieser & Nicolai, 2005). The identified critical success factors from literature 

reviews are shown in Table 2.1.  

Table 2.1 Critical Success Factors (Summary) 
S. No. Critical Success Factors Source  (Literature and Pilot Studies) 

1 Support of Top Management  Umble et al., 2003, Helden, 2002, Wixom and Watson, 

2001, Kydd, 1989, White et al., 1982, Cox et al., 1981 

2 Quality Policies and Standards Firth (1996), Wang (1998, 1999) Segev (1996)  
 

4 Training Umble et al. 2003, Pilot Study 

5 Organization Structure  English (1999),  Zhu (1995) 

6 Nature of the system product/service 

design 

Saraph (1989), Segev (1996) 

7 Process Management Approach  Saraph (1989), English (1999) Wang (1998, 1999) 
Segev  (1996) 

8 Employee Relationship  

9 Control Change Management  Wixom and Watson, 2001 

10 Customer Focus  Wang (1998, 1999) 
 

11 Team Coordination  Kim and Oh (2000) 

12 User Attitude  (Kydd, 1989,   Cox et al., 1981). 

13 User Involvement  Umble  et al. 2003 

14 Project Planning  Akkermans, v. Helden, 2002 

15 Team Communication  Akkermans, v. Helden, 2002, Wixom and Watson, 2001 

16 Global culture awareness  Tractinsky, N. and Jarvenpaa, S.L.  1995 

 

Source: Literature Review 
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Offshore 
Project Success   

Critical Success Factors  
(1) 

Critical Success Factors  
(2) 

Critical Success Factors  
(N) 

The researcher used triangulation methodology to explore CSFs in global/offshore 

venture/projects and theoretical framework is shown in Figure 2.1.  

2.2.2 Conceptual Research Model 

 

 

 

 

 

 

Conceptual Model CSFs 
Figure – 2.1 
 
2.2.3 Hypothesis Development 

The following hypotheses developed from RQ1. 

 

Table – 2.1.1 Hypothesis for CSF 

Research Question 1.  What are the critical success factors that significantly contributing 

in offshore information systems projects in small and medium software development 

enterprises? 

H1.1 There is need to identify the critical success factors 

H1.2 The critical success factors signicantly contribute in success of global projects  

H1.3 The critical success factors are identical in nature for global software projects  

H1.4 The critical success factors have standard value for global software projects  
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2.3 Offshore Industry Review   

In the context of research question 2, detailed theoretical and empirical review was done 

before development of theoretical framework:  

To what extent small and medium software development firms of national 

software industry are equipped with ICT infrastructure to clutch the global wave of 

offshore (global) outsourcing of information systems?  

The offshore software development process positioned itself in the countries of the world in 

such a way that top management has strictly directs chief information officer (CIO) to 

develop offshore strategy on priority basis. The global software industry established some 

significant relationship among countries like UK to India, USA to India, Germany to India, 

Russia and Ireland, Japan to China in order to participate aggressively in globalization as a 

client and vendor (ACM, 2004). These offshore outsourcing market players are enjoying 

the full taste of ripe fruit (offshore outsourcing) in economics context. The software 

services are being offshored to low cost environments (Dossani and Kenney 2003). The 

client supplier association is developing from buyers-sellers to a partnership (Lee et al., 

2000). The major factor that contributes Ireland and Israel software industry success is their 

strong relationship with USA and UK based on their IT- Infrastructure (ACM, 2004).  

 

According to Carmel (2004), The IT industry of Israel is equipped with excellent educated, 

skilled human capital and strong relationship with USA to attract huge foreign direct 

investment (FDI). The developing countries like Malaysia, Thailand, Vietnam, Jordon, 

Singapore Egypt, Russia, Israel, Philippine, Ireland, Russia, Cost Rica striving to tight the 

relationship with these giants of globalization to facilitate their firms and nations. Grover et 

al. (1994) identified organizational arrangements that comprised of information systems 

services and management of resources e.g. development to integration.  

 

In the management of resources and firms performance, the emerging human and technical 

challenges are globally outsourced to vendor in developing countries. The information 

system issues can be managed either internally by IS department team or externally 

(outsourcing) argued by (Ang& Commings(1997), Ang&Slaughter (1998),Clark et 

al.(1995), Currie (1998), DiRomulado and Gurbaxani(1998), Duncan, (1998), Lacity and 

Hirschheim(1993b), McFarlan & Nolan(1995), Quinn & Hilmer(1994), Simth et al(1998). 

The global information systems development environment enables a firm to attract offshore 
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outsourcing projects with embedded wealth and profit. The Israeli Export and International 

Cooperation Institute (2005) reports that its software industry based upon technically 

trained human capital and startups (new firms). The factors like government support, 

education, infrastructure, IT Policy, Human Capital and national perceptions play vital role 

in the creation of such environment in the leading destination for offshore work e.g. China 

and India (ACM, 2004). The United States of America are the leading contributor in the 

world software industry being birthplace of multinational giants i.e. IBM, Microsoft, 

Oracle, Apple, Sun Systems, Netscape, Adobe etc. by contributing more than 50% of global 

software industry revenue in 2004, 2006 and 2007 was $285billion, $381billion and 

$394billion respectively.  

 

The offshore outsourcing is increasing across continental Europe i.e. Renault-Nissan 

alliance awarded IT services outsourcing contracts worth approx $600 millions to , Hewlett 

Packard and Computer Sciences Corporation and the French firm Atos (Ovum 2005).  The 

most benefits gained by US firms from new business models using internet technology like 

Netscape, Yahoo, Google, Yahoo, Amazon, and eBay (Kenney 2003). The US alone 

employs 50 percent of the global employment and firms sell 84 percent of the packaged 

software that purchased globally (McKinsey Global Institute 2005). Microsoft (2005) 

earned profit of $12 billions comparable to $12 billion revenue of Indian software industry, 

India. The US is the largest software services market in the world contributing 41% i.e. 

$198.6/484.3 billions of global market. The McKinsey Global Institute (2005) stated that 

US jobs in the packaged software industry are at risk because of this offshore phenomenon. 

The US software industry equipped with strong competition of Firms like Microsoft, IBM, 

Accenture, and Hewlett Packard are enhancing their offshore operations in developing 

countries.  The countries like India, China, Malaysia, Philippines, Singapore, and Thailand 

are the top six locations for offshore outsoucing projects (A.T. Kearney, 2006). This 

pressure of offshore gesture is attracting software firms to be equipped with latest 

infrastructure and skilled human capital.  

The second largest software market in the world is Eurpe. In 2004, Germany accounted for 

8.1 % (€15.4 billions) and the United Kingdom 7.1 % (€13.5 billions) of the world software 

market (Heng 2005). According to Roland Berger Strategy Consultants (2004) who 

interviewed 93 executives at 93  European firms found that 40% have proactively relocated 

services offshore and 50%   intended to offshore more activities. A recent study by A. T. 
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Kearney (2004) investigated that 130,000 jobs will be outsourced from Germany. 

According to the Roland Berger report (2004) that 30% cost savings achieved through 

service offshoring. The same results were also by Dossani and Kenney (2003). In keeping 

with its global reach, SAP Company has globalised its sales, support, and development 

operations, and staffing is growing globally approximately 32,000 people (13,500 

(Germany), 5,000 (US) and 1,500 (India) in 2004.The Siemens subsidiary (Siemens 

Business Services) approximately employed  36,000 workers. It has generated revenues of 

€4.8 billions. SBS uses Russia for very labor intensive and repetitive back office and 

software application development (Hallez 2004). Hawk and McHenry (2005) estimated that  

Russian offshoring software industry generated revenues  $200 and $450 millions) in 2003 

and employed about 15,000  70,000 programmers in Russia.  

 

Luxsoft pridicteted that MNEs are moving toward Russia Boeing, Nortel, Intel etc (Luxoft 

2005). Russian firms have won business from important multinational customers, including 

Boeing, IBM, Dell, and Citibank (Luxoft 2005; Hawk and McHenry 2005). In 2004, Intel 

purchased two Russian technology companies, Elbrus and UniPro, increasing its total 

employment in Russia from 900 to 1,550 engineers and staff (Intel 2005). Sun 

Microsystems employs over 300 Russian technologists in Moscow, St. Petersburg, and 

Novosibirsk (Nicholson 2004). In the absence of major political or economic changes, the 

movement of software jobs from developed nations to lower-wage environments will 

continue due to global markets, lower costs, and increased access to skilled labor. The 

offshore process attracted India to provide software services and India has become the 

largest exporter in the world by attracting developed nations. Its employment in software 

industry has reached to 697,000 at a growth rate of 20% and the no. of employees in India 

is equal to combined workforce of Israel and Ireland (Nasscom 2005).  

 

According to Oracle (2005), India is the home of more than 220,000 members of its 3 

million strong online developer community i.e. Oracle Technology Network. Software 

offshoring to India is growing due to Indian and foreign software firms. For instances 

Accenture hired 1600 employees in May 2005 and has announced for hiring more than 50, 

000 workers in India, China, and the Philippines. CapGemini India plans to grow to 10,000 

employees in 2007. Large multinationals, such as IBM and CapGemini, are competing with 
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Infosys, Wipro, and TCS for offshore supremacy. China is another growing player in 

offshore software products and services.  

 

Chinese IT industry grew annually at rate of 32 % from 1990-1999 (Dong 2004). From 

2002 to 2003, sales increased at approximately 34 percent to reach $235 billion, (China 

Venture Capital Research Institute 2004). According to the Chinese Software Industry 

Association, there are 300,000 workers employed in over 6,000 firms, of which 

approximately 160,000 are software professionals, (Tschang and Xue 2005, 133). The 

Chinese Software Industry Association indicates that 60% of Chinese software exports 

went to Japan and another 21% went to Southeast Asia (Liu 2004). China is becoming an 

increasingly important location for R&D facilities including software and electronics 

(Zedtwitz 2004). Microsoft research laboratory in Beijing employed 170 scientists and 

planned to add 80 more in year 2004 (Heim 2003). In 2003, there were 5,482 information 

service companies employing 567,060 workers (240,096 system engineers), (114,479 

programmers and (7,398 researchers) in Japan.The number of software engineers in all 

industries is about 800,000.  

 

Thus, more than 40 percent of software engineers are working in the information/service 

industry (JISA 2004a). Japan imported $102 million worth of custom software from China 

and $38 million from India. Japan also received $262 million in software services from 

China and another $63 million from India (Umezawa 2005a). Microsoft’s Asia-Pacific 

earnings in 2003 were $3.437 billion (Microsoft 2004) and it alone probably earned more 

than $1.5 billion in Japan (Umezawa (2005a; 2005b)). The Japanese firms operate its 

subsidiaries (Dalian and Beijing) in located China. Dalian's software industry has grown 

(from a small base) at over 50 percent annually in sales volume and reached $544 million in 

revenues in 2003 (Xiong 2004). In 2004, Similarly, BearingPoint,(US firms) established a 

development facility in Dalian with 60 employees, and it planned to increase employment 

to 1,000 “as soon as possible” (Thibideau 2004).  Western multinationals include IBM, 

General Electric, Accenture, Dell, and SAP have their branches in Dalian. Among the 

Japanese firms in Dalian are Sony, Matsushita Telecom, Mitsubishi, Toshiba, Nokia, 

Omron, CSK, Alpine, Furuno Softech, FTS, and Sino-Japan Engineering and continued 

Japanese software production to China (Xinhua News Agency 2003).  
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The decision to offshore information systems works is not operational any more because it 

has positioned itself as strategic necessity. The Ireland played as bridge between US and 

Europe software markets.  US software firms for the European markets (O’Riain 2004).  In 

China, SAP is cooperating with the Chinese Linux supplier Red Flag Software to develop 

corporate applications for Linux (Bishop 2005). The India SAP Laboratory was established 

in 1996 and has grown to be the largest lab outside Germany with 2,000 employees today, 

and employment expected to reach 3,000 by 2006. Even though the Indian operations for 

the global economy are categorized as research and development, many of the employees 

are in the services and consulting operations (Barlas 2004). IBM has been the global leader 

in computer hardware and software products and services. In 2004, it had annual revenue of 

approximately $96 billion.  

 

Global headcount at the end of 2004 was expected to be more than 330,000 employees, 

excluding employees gained from acquisitions and strategic outsourcing contracts (IBM 

2004). The company’s geography of revenue growth is shifting dramatically. In Brazil, 

China, India, and Russia, IBM’s annual revenue growth from 2003 to 2004 was 25 percent 

(though from a small base), while growth in the developed nations was 4%. Between 2002 

and 2004, IBM increased its workforce in these four nations by 30% (Palmisano 2005). In 

India and China, IBM’s software development laboratories employed 1,500 in each country 

(Smith 2005). India now has more IBM employees than any nation except the United States 

(Hamm 2005). In 2004, IBM also purchased a leading Indian business process outsourcing 

firm, Daksh, which though not an IT firm, had 6,000 employees. In China, IBM Global 

Services has three centers, including one opened in Dalian in 2005 with 600 workers. The 

Dalian center is expected to grow rapidly with its main purpose to serve the Asia Pacific 

market (ZDNet 2005). This would include the whole spectrum of services from 

infrastructure management, application maintenance (Cyberhood News 2005).  

 

Siemens Business Services (SBS) (siemens subsidiary) has a global practice in performing 

software and other outsourced work. It employs approximately 36,000 workers and derives 

substantial revenue from installing, customizing, and maintaining SAP software in 

businesses. Its 2004 revenues of 4.8 billion Euros were roughly divided between Germany 

(48 percent), the rest of Europe (39 percent), the United States (8 percent), and the rest of 

the world (5 percent) (Siemens Business Services 2004). SBS has been under significant 
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cost pressure and has instituted layoffs to bring its costs under control (Blau 2005). SBS, 

like many other large service firms, has been globalizing its service delivery operations and 

has downsized its domestic workforce. SBS's 36,100 global employees, only 15,100 are 

now located in Germany, and 4,000 are located in its rapidly growing Indian subsidiary.  

SBS uses Russia for very labor intensive and repetitive back office and software application 

development.  

 

The company operates in four business areas: test and measurement, automated test, 

semiconductor products, and life sciences and chemical analysis. ATI’s Indian operation is 

typical of those established by high-technology firms. The material in this case study is 

taken from Dossani and Manwani (2005). In financial sector, Citibank (1984) established 

its Indian software subsidiary, Citibank Overseas Software Limited (COSL). COSL wrote 

software in India for Citibank’s global operations and particularly its effort to computerize 

its worldwide operations (Arthreye 2003). The most that can be said is that non-IT firms are 

increasing their IT and engineering-related employment in developing nations and this 

trend is includes many different industries such as Caterpillar and Nissan (Kenney and 

Dossani 2006).  

 

In 2004, Netscaler India employed approximately 60 engineers to develop other features 

such as on-the-fly compression, virtual private networks (VPNs), and integrated cache, and 

it planned to double the number of Indian employees in 2005 (Hindu Businessline 2004). 

Netscaler had grown to 200 total employees by 2005 when it was purchased for $300 

million by Citrix Systems who retained both the Silicon Valley and Indian operations. The 

reason Netscaler formed an Indian subsidiary was to allow the company to increase the 

types of work it could do and develop tighter engineering integration (Tillman and Blasgen 

2005). Similarly, Ketera is a venture capital-financed firm established in 2000 to help firms 

cut purchasing costs, streamline procurement processes, and achieve higher performance 

from suppliers without the expense and overhead of traditional software applications. Shah 

(2005) believes that as the Indian teams mature, they will be able to perform more 

sophisticated work and that other functions could be at least partly offshored.  According to 

Shah (2005), the minimum staff size for an offshored operation is about 10 people.  
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Tata Consultancy Services (TCS)  generated 72% of its revenues continue to be in 

application development and maintenance, while body shopping still provides over 60 

percent of its revenue (Mahalingam 2005). In 2005, the company had development centers 

in Europe, Latin America, and Japan, although most of its employees continued to be 

located in India. This is changing as the Indian firms experience annual growth rates in 

excess of 25 percent and have significantly better profitability than their US-based 

competitors (Hira and Hira 2005).  Similarly, Softtek operates certified Six Sigma programs 

and has reached a CMM 5 rating (Softtek 2005b). It entered the US market in 1997 with the 

business strategy of providing a near-shore alternative. In recent years, Softtek has grown 

from 2,000 employees in 2000 to approximately 3,400 in 2005 (Lopez 2005; Softtek 

2005a). Softtek works on fixed-price contracts, not the time and a material contracting that 

is typical of body-shopping. To improve the preparation of Mexican IT workers, Softtek 

and the other Mexican IT vendors are interacting with a number of Mexican universities to 

improve IT training (Lopez 2005). The variety of firms illustrates the breadth of the 

phenomenon of software and software services offshoring. The labor cost arbitrage factor is 

and will remain significant and all executives, in large and small firms, are considering the 

most economical footprint for their IT operations. 

Bharadwaj (2000) argued that there are two types of resources: technical and managerial 

skills. Lee, Trauth and Farwell (1995) stated that an effective human and IT infrastructure 

must include IS professionals those are equipped with knowledge and skills in technology, 

business operations, management, and interpersonal skills to effectively carry out 

organizational integration and process reengineering. Byrd and Turner (2000) suggested 

that analyses of IT infrastructure should focus on technology management, business & 

management and technical knowledge. Chen, Hwang and Yen (1999) found that Taiwan IT 

infrastructure employed three perspectives which are IT-related business, professional IT 

knowledge skills and technical capabilities to measure competence.   

2.3.1 Theoretical Background 

The process of offshore outsourcing has an impact over the technical change, human capital 

and economic growth and development. In a market economy, offshore outsourcing 

decisions are taken by private firms to increase their profits. The theory of comparative 

advantage indicates that, if each country specializes in the production of goods where it has 

a comparative (relative) advantage, both countries can enjoy greater total consumption and 

profits. In our context (ch.1), Pakistan (service provider) has a relative advantage in the 
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provision of software services. Girma and Gorg (2003) find a positive impact of 

outsourcing of industrial services on productivity in UK. The analysts argued that safety net 

is important to generate revenue and training (Atkinson (2004); Bivens (2004); Kletzer 

(2004); and Mann (2004). The economy of United States generates and demolishes 30 

millions jobs each year. In 1999, 32.9 million jobs were lost and 35.5 million new jobs 

were created for a gain of 2.6 million jobs. In 2003, there was a net loss of 100,000 jobs 

even though 30.2 million new jobs were created (BLS Business Employment Dynamics).  

Gomory and Baumol (2000) and Samuelson (2004) argue that offshore outsource process 

stimulates innovation and productivity growth in a country to enjoys a comparative 

advantage.  Forrester Research (2002) indicates the loss of thirty three millions U.S. service 

jobs by 2015. ITAA reports that 3,72,000 IT jobs (104000 offshore) were lost between 

2000 and 2003.  

A study by Bronfenbrenner and Luce (2004) used online media tracking and corporate 

research to identify offshoring job losses in the United States. It is estimated that 206,000 

jobs were shifted overseas in 2002 and 406,000 were moved in 2004. It is found 12-14 

millions jobs could be offshored (Bardhan and Kroll 2003; Progressive Policy Institute 

2004).  Huws et. al. (2004) identified that most studies agree that 2-3% of all European 

Union service employment will be lost to offshoring by 2015. In addition to UK, Eastern 

Europe decided to prefer Eastern European firms for their offshore work (Pierre Audoin 

Consultants 2003, Huws et. al. 2004). Forrester Research estimates that the UK will be 

responsible 3/4 of all European offshoring in five years (Huws et. al. 2004). UK is the 

second largest offshore client that sends 61% work across national boundaries as compare 

to 15% in Germany (Roland Berger 2004). Amicus (2004) claimed that 1000/week jobs are 

being lost and projects lost 200,000 UK IT jobs in 2008. According to Evalueserve (2004), 

there will be a shortage of 714,000 workers by 2010. Moreover, it is claimed that 31,100 

jobs in the service sector in the United Kingdom had been moved offshore and 272,000 

jobs will move offshore in the period 2003-2010. Focusing more narrowly on IT and 

software development jobs only, Evalueserve claims that 18,000 jobs had been moved 

offshore by the end of 2002 and 84,000 more would be moved between 2003 and 2010. In a 

study commissioned by the Deutsche Bank, it was estimated that 50,000 German IT-related 

jobs had been relocated outside Germany (Huws and Flecker 2004). Although there are 

more than 3000 software and service exporters in India, 25 of these firms collect more than 

60% of the revenue (Prism 2004).  
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The Indian software industry is becoming significant with growth 21% (RIS 2004 as quoted 

in UNCTAD 2004). Jordan and Vietnam have promoted significantly (Duong 2004, Paus 

2005). Duong (2004) describes how the many favorable policies, such as tax exemptions 

adopted by the Vietnamese government have had beneficial implications for the software 

industry in areas such as HRD, Telecom etc. According to Gartner, Chinese software 

outsourcing income touched 27 billion dollars (ExpressIndia.com, 2002) that will dominant 

China as in the global outsourcing market (Thiagarajan, 2002). China will replace India to 

become the main outsourcing destination for international information services (Li 

Xinghua, 2005). China Market is the hottest destination for foreign direct investors 

(Laudicina, 2002, Shay Yusfan (2004). Israel export sales of software and related 

technologies are estimated to exceed $2.6 billion in 2003 as compared to $1.5 billion in 

1998. Sales for 2004 are expected to approach $4 billion. According to Irish Software 

Association (ISA) (January 2006), Irish software sector employed 15000 in 660 companies 

with the total software industry employing 25,000 in Ireland. It is the most significant 

exporter of software in the world and turnover in the software industry was over €15 billion 

in 2004 that accounting for 13% of total exports.   

Globalization connected Singapore business enterprises with 30 millions end users in 140 

countries (The Straits Times, 21 March 1995). The performance of these firms based on 

usage of information and communication technology in knowledge economy. The 

transparency in functions, efficient operations and effective decision making has become 

the signs of competitive edge in global competition. The capability of the firms based on 

the capability of software firms operating in software development industry of country.  

Therefore, the capability of software industry to attract foreign direct investment, offshore 

software projects development is matter of strategic concern. 

2.3.2 Conceptual Research Model 

 

 

 

 

 
 

Conceptual Research Model for SMEs (ICT) readiness. 
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2.3.3 Hypothesis Development 

The following hypotheses were developed to assess the national software industry of 

Pakistan from small and medium enterprise perspective. 

Table 2.3.4 Hypothesis SMEs (ICT) Readiness 
S. # Research Question 2. To what extent small and medium software development firms of national 

software industry are equipped with IT infrastructure to clutch the global wave of offshore (global) 

outsourcing of information systems? 

H2.1 The SMEs (ICT) are  equipped with latest software development tools and techniques  

H2.2 The SMEs (ICT) are  equipped with latest software engineering methods and models 

H2.3 The SMEs (ICT) are  equipped with technological infrastructure for global projects   

 

2.4 Skilled Human Capital  

The human capital capability assessment who is working in software development firms is 

biangular. The first is practical investigation of skills set required by IT professionals 

(programmers, software engineers etc) to perform competitively in software or information 

system activities at global scale. The second is capability maturity model based assessment 

that is followed to develop world class software and services around the globe. The research 

review about the question no. 3 is described below: 

 

To what extent IT Professionals are equipped with global software development skills and 

adopted standard software process for global software systems developments? 

 

According to Maglitta (1990), Shee, Tang and Tzeng (2003), the concept of “information 

service” was developed for customers with right and reliable information to facilitate them 

in decision. The IT firms provide reports required by business executive (Shee et al. 2003). 

The expansions in enterprise functions and cost reduction in IT equipment motivate to 

deploy information systems for operational and strategic functions (Porter and Millar 1985). 

In fact, an information system has transformed the conventional business functions into 

digital applications. The emergence of Internet technology has introduced new ways of 

conducting business that raised the profits to the business firms and demand for information 

system deployment (Shee and Tzeng 2002; Shee et al. 2003).  
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Therefore, information systems have become the strategic objective for business firms. Its 

activities involved provision of hardware and software, system analysis, system design and 

implementation of custom systems and competitive activities e.g. networking, system 

security, website construction, and webpage design (Tallarico 1998; Tang, Shee and Tang 

1999; Shee et al. 2003).  

 

The industry that includes processing of data, system analysis, providing IT related services 

by human capital called information system industry (Shee and Wu 2008). The present 

research focuses on human capital to assess its maturity or capability for standard software 

development.  The human capital (programmers) of America would lose their jobs to low 

cost Indian professional is elaborated in his book (1992), “Decline and fall of the American 

Programmer” (Yourdon, Ed 1992). Yourdon issued an apology with his book (1996), “Rise 

and Resurrection of the American Programmer” (Yourdon, Ed 1996). However, Yourdon’s 

former predictions appear as fact on the map of global software development. The offshore 

outsourcing is increasing and occurring at alarming pace. The emerging information and 

communication technology (ICT) has proved to have great potential for supporting business 

process reengineering and organizational redesign (Harkness, Segars and Kettinger 1996; 

Grover and Teng 1998; Broadbent, Weill and St. Clair 1999; Wu 2003).  

 

Moreover, deploying of ICT in business has gained strategic values in an organization to 

gain competitive advantages. The ICT firms provide a broad range of IT-related services 

including data processing, networking, training & education, and on-line databases (Shee 

and Tzeng 2002). Due to this rapid development, the software industry is characterized as 

being highly volatile and IT-related knowledge has become the kernel of competitiveness 

(Shee and Wu 2008). The competitiveness based on the competence of IS team. The term 

“competence” usually visualized as the knowledge and skills of the employees in business 

enterprises (Prahalad and Hamel 1990; Nordhaug 1993; Hamel 1994). The continuous 

changes are going on in the software industry which reminds software firms to reexamine 

their skills set periodically and expend it continuously (Shee 2006). The 
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academicians and practitioners have their interest in the diversified nature of information 

system development industry. In past, many researchers have adopted a resource-based 

perspective to view IT competence as the capability to assemble, mobilize, and utilize IT-

related resources. Ross, Beath and Goodhue (1996) indicated that technology, human capital 

and relationship are three major factors of software industry. They argued that human aspect 

is focused in software industry related resources. Broadbent and Weill (1997) classified the 

IT infrastructure into two layers i.e. IT equipments and its shared services based on the 

people with knowledge, skills, and experiences.  

 

Shee has defind that analytical skills required satisfying IT-related jobs (Shee 2006). 

Operating and maintaining computer hardware and peripherals, planning and managing 

information systems, planning and managing network, multimedia technology, object-

orientated technology, information security, information system development methodology, 

supply chain management, intra-organizational business process analysis, inter-

organizational business process analysis, monitoring task progress and performance, team 

working, interpersonal communication, foreign language, information system development, 

information system cost/benefit analysis, understanding the internal and external business 

environments and cross-field integration. These competence items are collected from 

Nelson (1991), Kanungo and Misra (1992, Bharadwaj (2000), Bassellier, Reich and 

Benbasat (2001), and Tiwana (2001). The importance is reinforced by Combes, Duranton, 

and Gobillon (2008). Lee (2008) explored that less skilled workers facilitated by group.  

2.4.1 Theoretical Background 

An association between skill levels and innovation is identified (Audretsch and Feldman 

(1996). The skills are behavioral expression of intelligence and traits. The creativity and 

flexible planning are also skills. Education contributes in creation of these skills (freedman 

2008). Elvery (2007) associated the skills with the industry profiles of professions. 

Audretsch and Feldman (1996) categorized the skills by employment in professional, 

managerial profession and craftspeople. Agrawal (2008) distinguished skills as historical 

innovative performance of inventor. A similar approach employed by Baclod
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(2009a) who investigate the globalization impact on allocation of different skills. The 

Strange (2009b) concentrated on the "soft" skills associated with stakeholder interactions. 

The said approach also used by Scott and Mantegna (2008) who also consider allocation of 

skills. The skills are multi-faced in nature (Bowles et al (2001), Autor et al (2003), and 

Heckman et al (2006)). However, education contributes in inculcating the skills. Carlson et 

al (2005) stated that psychologists define intelligence as a person's ability to learn. 

Behavioral training experts (2006) argued that there are several soft skills (interpersonal 

skills, etiquette, and negotiation skills) are required except technical skills. In survey of 

CIOs (217), 59% responded incapable staff (Ware, 2005). IT professionals are insufficiently 

prepared to solve the problems (Fang, Lee, & Koh, 2005). The selection of right skilled 

employees allows these enterprises to spend less time preparing new staff. In general, IT 

graduates found skills deficit for IT positions (Cappel, 2001/2002; Fang et al., 2005; Noll & 

Wilkins, 2002; Young & Lee, 1997). Some studies report broaden gap exists between 

expected skill sets of new IT employees and those skills taught in educational institutions 

(Cappel, 2001/2002; Tang, Lee, & Koh, 2000/2001).  

 

The shift in industrial pattern, stiff competition, outsourcing process and globalization are 

boosting competitive skills (Lee & Lee, 2006).  The measurement of skill required as 

professional initiates the careers (Kovacs, Davis, Caputo, & Turchek, 2005; Lee, Yen, 

Havelka, & Koh, 2001). Lee et al. (2001) indicated that technical skills important at initial 

part of career and non-technical become important in lator stage of career. The researchers 

investigated that “soft skills,” crucial than technical for less experienced IT personnel (Fang 

et al., 2005; Kovacs et al., 2005; Young, 1996). Cappel (2001, 2002) also found the same 

results. On the other hand, many studies found that technical skills are more imperative 

(Koong, Liu, & Liu, 2002; Lee et al., 2001; Todd, McKeen, & Gallupe, 1995). Lee and 

colleagues (2001) found that technical skills are allocated to junior IT professionals. Lee et 

al. (2001) included IT activities and professional skills (programming skills, technical 

analysis & design and business skills, and interpersonal skills and traits). Cappel 

(2001/2002) included programming languages, technical knowledge areas, proficiencies, 

and personal qualities. Similarly, Fang et al. (2005) used  
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personal skills and traits, core IT skills (technical knowledge and proficiencies), and 

organization’s knowledge. The latest model of information system (2002) was developed 

jointly by the Association of Computing Machinery (ACM), Association of Information 

Systems (AIS), and Association of Information Technology Professionals (AITP) (Gorgone 

et al., 2002). The said model impose that IT Professionals should be equipped with business 

fundamentals, interpersonal, communications, team skills, analytical and critical thinking 

skills, and technology skills. There are many technical skills were rated highly by IT 

professionals, including Database, Languages, Object-Oriented Knowledge, Web 

Knowledge, Operating Systems, etc., consistent with the results of previous investigations 

(e.g., Koong et al., 2002; Todd et al. 1995). One notable skill is the experience (Lee et al., 

2001). These skills can be termed as soft skills (V.Saravanan, 2009) In the case of 

communication skills, the following sub-skills (deliver data orally and written) can be taken 

into account. The team member should understand and behave as a leader and follower, 

should recognize and respect attitude, behavior and beliefs of others. Entrepreneurship skill 

along with ethics is related to the ability of identifying job opportunities and conduct 

ethically (moral and professionism). Thus, several researches explore the role of skill 

decomposition where primary or secondary education is more suitable for adoption and 

higher education is more appropriate for innovation (Acemoglu, Aghion and Zilibotti 2002; 

Ciccone and Papaioannou 2005; Vandenbussche, Aghion and Meghir 2006, Jones and 

Schneider 2006) and Jones 2008).   

 

The support of latest technology depends on the capability and capacity of the imitator 

(Wolff 2001; Falvey, Foster and Greenaway 2007). The human capital is a major 

determinant of absorptive capacity as it enables workers to understand and incorporate new 

technology. The human capital is too rich to be captured by a single variable such as years 

of education (Le, Gibson and Oxley 2003; Dagum and Slottje 2000). Gault (2005) argued 

that knowledge creation strongly interlinked with technological progress. It was investigated 

that small, medium and large enterprises notice difficulties at communication with the 

foreign customer in offshore projects. The misalignment 
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of cross-cultural conventional coordination is another problem. The time zone difference is 

also a problem in offshore projects (I van Burmistrov 2006). 

Modern information technology (IT) has facilitated information services, business process 

reengineering and organizational redesign (Harkness, Segars and Kettinger 1996; Grover 

and Teng 1998; Broadbent, Weill and St. Clair 1999; Wu 2003). Information service (IS) 

companies are those companies that provide a broad range of IT-related services including 

data processing, networking, training/education, and on-line databases (Shee and Tzeng 

2002). The increase in demand of software related work has intensified the competition that 

means software industry should have sufficient skilled workforce to generate more revenue 

and grasp more opportunities. In response of rapid information and communication 

technologies, the software industry is characterized as being highly volatile to support 

competitiveness (Shee and Wu 2008).  

The strategic driver of offshore development phenomenon has shifted from deriving cost 

advantage to accessing skilled resource pool (Lewin & Peeters, 2006) and the process 

increasingly involve technical functions like R&D, process design and its reengineering 

(Engardio & Einhorn, 2005). Moreover, the expectations from offshore firms have shifted 

from providing cost savings to demonstrating value addition in the form of innovations, 

flexibility and business benefits. To facilitate the customer with their expectations, offshore 

software firms need distinct capabilities to take on multiparty collaboration that spans across 

geographic, functional, organizational and national boundaries (Couto et al. 2006). The said 

collaboration will be effective or not can not be measured in such situations by results such 

as whether the project was completed on time or on budget alone. It should also notice the 

differences among participants to produce innovative, synergistic solutions and balancing of 

divergent stakeholder concerns (Hardy, 2005).  

 

The multiple differences must be bridged to achieve effective collaborations in global off-

shoring projects (Hinds and Bailey 2003). Many other researchers have examined how 

cultural (Cramton and Hinds 2007), organizational (Srikanth 2007), and functional 

(Espinosa et al. 2003) boundaries affect the performance of distributed teams in offshore
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projects. The offshore software development team has different geographies and functions 

based across multiple centers in USA, India, China, and Japan.  

 

The development of new ways for infrastructure is not easy to avoid reinventing of the 

wheel (Mitra, A., and Gupta, A, 2005-6, 2008). The hybrid offshore model can lead to 

strategic and economic advantages to all participants (Gupta, A etal. 2007). The 

programmers required to be equipped with diversify software interoperability standards like 

UML. The employee should be equipped to shoot the technical problems along with 

requirements elicitation, design and enterprise integration. In 2007, the scenario was further 

refined to emphasize scale and deployment, thereby exposing to integration planning and 

resource sharing (Gotel, O et al. 2008, Herbsleb, J. D. 2007). There are many research 

articles associated with distributed global software development (Aspray et al., 2006, 

Sarker, S., and Sahay, S. 2004). There are number of challenges of creating a GSD 

environment and seek ways to overcome them (Damian, D., Hadwin, A. and Al-Ani, 2006; 

Petkovic, D., Thompson, G. and Todtenhoefer, R 2006). Concurrently, discussion about 

suitable tooling environments to support these emerging ways of working has been evolving 

(Aloi, M. and Fortin, W. 2007; Mawdsley. J. 2007). Therefor, essential need was found to 

measure the capability of local work force (IT Professionals) so that corrective measure can 

be taken to solve these challenges. The conceptual research model to measure the capability 

of IT professionals is given below: 

 

2.4.2 Conceptual Research Model 
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2.4.3 Hypothesis Development  

The following hypotheses are developed to test the capability of IT professionals either they 

are equipped with global skills or not. 

 

Table 2.4.1 IT Professional Capability 
H3.1a The IT professionals are equipped with analytical skills for global software venture/projects  

H3.2a The IT professionals are equipped with software engineering skills for global software venture/projects  

H3.3a The IT professionals are equipped soft (communication) skills set for global software venture/projects 

H3.4a The IT professionals are equipped technical skills set  for global software venture/projects  

H3.5a The IT professionals are equipped project management skills for global software venture/projects  

 

2.5 Standard Software Process (SSP) 

Global players are now involved in higher IT functions and consulting opportunities 

including system design, systems integration, and contract management. With stiff 

competition and demands of customers, small IT firms must now prove that they can deliver 

high quality products and services in timely and sophisticated manners. Therefore, it has 

been suggested that small IT providers should adopt proven software/system engineering and 

management practices if they wish to survive and flourish in this global competitive 

marketplace (Guerrero, F. and Eterovic, Y. 2004). They feel that the use of these models in 

practice by “big” businesses may not be readily applicable to a small firm context. The 

Capability Maturity Model (CMM) is not an exception. Although, CMM is one of the models 

that has not only made its way to practice but also into widespread use (Herbsleb 1997; 

Zhiying 2003; Hansen 2004). There have been several case studies, as well as empirical 

studies, promoting the benefits of CMM-based systems/software process improvement (SPI) 

efforts (Galin, D. and Avrahami, M. (2006). These studies are grounded in total quality 

management (TQM) theories and show a link between increased process capability maturity 

and improvements in cycle time, cost control, productivity, quality and customer satisfaction. 

With growing research support for a relationship between higher levels of maturity and 

improved organizational performance, it is not hard to see why thousands of organizations 

world-wide are spending billions of dollars on CMM process improvement 
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efforts (Herbsleb 1997). The conventional belief by small firms is that CMM is only for 

larger organizations, more recent research indicates that this assumption may not be true.   

There are a few case studies of small firms (Dangle 2005; Guerrero, F. and Eterovic, Y. 

2004) that have applied the principles of the CMM, and have seen improvements in cost, 

time and quality.  The software  development  contracts  effort  for  large  government  

department  is  fulfilled by commercial off-the-shelf  (COTS) software, much of which is 

produced by small firms (Graham & Mowery 2003). Fayad, Laitinen and Ward (2000) 

identified that issues such as company size, development mode, size and  speed have not 

been properly addressed in the software engineering literature. In the Pakistan and global 

software development industry, the small and medium enterprises are in large proportion. 

These firms are involved in producing commercial-off-the-shelf (COTS) packages and 

customized software application for customers.  The software process are found biased toward 

large enterprises (Attewell & Rule 1991)  and  that  empirical  research  into success  of 

implementation of process improvement initiatives in small and medium enterprises is largely 

considered to be inadequate (Xydias-Lobo & Jones 2003). It is unknown that SMEs are adopting 

CMM or not  Thus this study seeks to empirically test the human capital practicing CMM in 

SMEs (ICT) of national software industry or Not.  In 1985, Ron Radice at IBM adapted 

Crosby’s quality management grid for the software industry (Radice et al. 1985).  It was directed 

by Watts Humphrey who got the idea from IBM to the Software Engineering Institute (SEI).   

He investigated that this methodology can overcome the problems with poor performance of 

software subcontract companies. Therefore, the SEI developed the Capability Maturity Model 

for software (SW-CMM) based on the organizational and quality management maturity 

models developed by Likert (1967), Crosby (1979) and (Kan 2003) respectively.  

The  SW-CMM  identify  the  key  management  and  development practices  necessary  to  

produce  quality  software (Humphrey 1988). The term capability maturity has joined 

organizational maturity and process capability. Processes become more capable when they are 

standardized across the firm and their performance is monitored against historical
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data. This enables variation in performance to be detected and ultimately, the process 

should be continuously improving through identifying the root causes of variability and 

innovative ways to fulfil its objectives (Ahern, Clouse & Turner 2001).  

Improvements in process capability may lead to organizational maturity, whereby goals of 

cost, schedule, functionality and product quality are able to be achieved (Paulk et al. 

1995).  

 

The SW-CMM has influenced software engineering practices in major countries around the 

globe. It has been argued that it is “impossible to exaggerate the influence of one man (Watts 

Humphrey) and his model on the field of software process analysis and improvement” (Tully, 

Kuvaja & Messnarz 1999, p. 52).   

 

The SW-CMM measures firms on a five level their maturity as initial, repeatable, defined, 

managed and optimized. It also provides guidelines to enterprises for measuring software 

processes maturity and establishing process improvement plans. The CMM covers practices, 

planning, engineering and managing software development and maintenance (Paulk et al.  

1995). As many software  development  firms embarked  on  process improvement 

programs as a means of attaining higher quality, lower development and maintenance costs, 

shorter time to market and increased predictability of product and process, a defacto quality 

indicator began to emerge for capability assessment (Kitson 1996; Paulk 1995; Rout 1992).    

 

As well, there have been criticisms of the CMM, that it is incomplete or flawed, and that it 

encourages too much bureaucracy (Bollinger & McGowan 1991; Brodman & Johnson 1994; 

Drehmer & Dekleva 1993; Fischer, Achterberg & Vinig 1993; Fitzgerald & O’Kane 1999; 

Herbsleb & Goldenson 1996).  

A report from the US Data and Analysis Centre for Software presents empirical 
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evidence to support claims that software process improvement can reduce  

development and maintenance costs, improve customer satisfaction, reduce cycle time,  

increase profitability, and improve professional staff (McGibbon 1999). An analysis of  

40 US Air Force projects found that cost and schedule performance improved with  

increasing process maturity (Lawlis, Flowe & Thordahl 1995).   In addition, many  

intangible benefits are reported: like improved developer morale, increased respect for  

software from users, and less required overtime (Brodman & Johnson 1995).    

The low risk, more productivity and quality are linked with high maturity level of software 

process. (Humphrey, Kitson & Kasse 1989).   The US reseach claims that improvement in 

sofrware process based on CMM applications (Basili  &  Green 1994;  Henry  et  al. 1994;  

Herbsleb  et  al. 1994; Humphrey, Kitson & Gale 1991; Johnson 1994; Jones 1996; Kitson & 

Masters 1993; Paulk,  Humphrey  &  Pandelios 1992;  Sims 1994;  Thomas  &  McGarry 1994; 

Wohlwend & Rosenbaum 1993). The documented success tales (CMM-based assessments) are 

resulting in improvements in relation to development cycle time, defect density, and 

productivity (Billings et al. 1994; Diaz & Sligo 1997; Dion 1992, 1993; El Emam & Birk 

2000b; Humphrey, Snyder & Willis 1991; Paulk et al. 1995; Pitterman 2000; Wohlwend & 

Rosenbaum 1993, 1994; Yamamura & Wigle 1997).  
 
2.5.1 Theoretical Background 

Researchers have used a variety of theories and concepts from many disciplines to  

explain the concepts related to software process improvements (SPI). For example, 

diffusion of innovation theory (Moore & Benbasat 1991; Rogers 1995) was employed by 

Kaltio and Kinnula   (2000), Larsen and Kautz (1997) and Mustonen-Ollila and Lyytinen 

(2003). Other theories applied include evaluation theory (Ares et al. 2000); motivation 

theory (Baddoo & Hall 2002b); marketing theory (Kaltio & Kinnula 2000); Mintzberg’s 

organisational theory (Larsen & Kautz 1997); knowledge management theory (Meehan & 

Richardson 2002); organisational behaviour literature (Abrahamsson 2001); social psychology 

and technology acceptance and innovation adoption (Agarwal & Prasad 2000).  Gray (1998) 

used grief theory from psychology to model resistance to SPI. Baddoo 
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and Hall (2002a) borrowed the repertory grid technique from the field of psychoanalysis to 

explore the roles of practitioners in companies which had implemented Software Process 

Improvements. The researcher proposed the conceptual model for CMM is shown in 2.5.2.  

   
2.5.2 Conceptual Research Model 
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2.5.3 Hypothesis Development  

The following hypotheses are developed to test the capability of human capital skills 

required by global software developer, programmer and engineer. 

 

Table 2.5.1 Hypothesis IT Human Capability (Software Process Adoption)  
H3.ib  The IT professionals have adopted Requirements Management in SMEs (ICT) of Pakistan 

H3.iib  The IT professionals have adopted Software Project Planning in SMEs (ICT) of Pakistan 

H3.iiib  The IT professionals have adopted Software Project Tracking and Oversight in SMEs (ICT) of Pakistan 

H3.ivb The IT professionals  have adopted Software contract Management in SMEs (ICT) of Pakistan 

H3.vb  The IT professionals have adopted Software Quality Assurance (SQA) in SMEs (ICT) of Pakistan 

H3.vib  The IT professionals have adopted Software Configuration Management in SMEs (ICT) of Pakistan 

H3.viib  The IT professionals have adopted Organization Process Focus in SMEs (ICT) of Pakistan 

H3.viiib  The IT professionals have adopted Organization Process Definition in SMEs (ICT) of Pakistan 

H3.ixb  The IT professionals have adopted Training Program in SMEs (ICT) of Pakistan 

H3.xb  The IT professionals have adopted Integrated Software Management in SMEs (ICT) of Pakistan 

H3.xib  The IT professionals have adopted Software Product Engineering in SMEs (ICT) of Pakistan 

H3.xiib The IT professionals have adopted Inter-group Coordination in SMEs (ICT) of Pakistan 

H3.xiiib  The IT professionals have adopted Peer Reviews in SMEs (ICT) of Pakistan 

H3.xivb  The IT professionals have adopted Quantitative Process Management in SMEs (ICT) of Pakistan 

H3.xvb The IT professionals have adopted Software Quality Management in SMEs (ICT) of Pakistan 

H3.xvib The IT professionals have adopted Defect Prevention in SMEs (ICT) of Pakistan 

H3.xviib The IT professionals have adopted Technology Change Management in SMEs (ICT) of Pakistan 

H3.xviiib The IT professionals have adopted Process Change Management in SMEs (ICT) of Pakistan 

H3.xixb The IT professionals have adopted CMM Software Process Models in SMEs (ICT) of Pakistan 

 
2.6 Conclusion  
 
In this chapter, literature review related to research questions is described along with. 

Critical Success Factors, Offshore Software Industry review, Skilled Human Capital 

and Standard software process model (CMM) in detail. Each section is supported by 

theoretical background. In the last, conceptual model of research questions was 

designed and related hypothesis were developed. In the next chapter, research 

methodology for the current research has been described and justified.  
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3.1 Research Approaches Introduction  

It is identified that entrepreneurial research in computing area is a combination of six 

major disciplines i.e. software engineering, computer sciences, information 

technology, information systems, bioinformatics and computer engineering as degree 

of overlap found among them (IEEE 2005; ACM, 2005). The researchers and 

practitioners identified an association among the software engineering research as 

sophisticated component of (MIS) management information system (Culnan & 

Swanson 1986, Davis 1983, Morrison &   George 1995, Vogel & Wetherbe 1984). 

Glass et al. (2002) investigated the essence of software engineering research by 

analyzing 369 papers in the time period of 1996 to 1999. The research papers were 

selected from top journals of software engineering and information systems e.g. IEEE, 

ACM, IJIS etc. In the analysis of said papers, the highest levels of research 

approaches are classified as descriptive, evaluative or formulative along with 

identification of 22 research methods (Glass et al. 2002).Morison & George (1995) 

explored the software engineering as component of information system research by 

examining 1180 research papers published in top competitive MIS related journals 

(Management Sciences (614), MIS Q (173) and Communications of ACM (393)). 

They found that 45% of articles belong to MIS and SE (SE/MIS). According to their 

definition, the research work reported in this dissertation would fit into their SE/MIS 

entreresearch as it focuses on organizational, technical and management processes. 

Edwards and Thompson (2003) who believes the management research of software 

development is significant. Therefore, research approaches and methods used as 

problem lies in IS/SE domain instead of other components of computing research 

discipline. 
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3.2 Research Philosophy  

Before selecting a research approach and methods for the research, the paradigm 

considered is defined as “The fundamental belief system or worldview that guides the 

investigator, not only in the choices of method but in ontologically and 

epistemologically fundamental ways” (Guba & Lincoln 1994). The concepts of 

epistemology and ontology encouraged the selection of the research approach 

(Cornford & Smithson 1996; Faconer & Mackay 1999; Guba & Lincoln 1994). 

3.2.1 Epistemology means the knowledge that can be obtained about phenomena 

being studied. There are two aspects of epistemology positivist and non-positivist. In 

positivist epistemology interpret researchers as an objective neutral observer seeking 

regularities and causal relationships by formulating research questions, hypothesis and 

then specify the research strategies and analysis methods (Falconer & Mackay 1999).  

On the other hand, Anti-positivists (Cornfold & Smithson 1996) and non-positiviests 

(Falconer & Mackay 1999) who see researchers in a subjective in nature and involved 

directly in the activities, work on data gathering and analysis before the construct or 

hypothesis.  

3.2.2 Ontology    

The degree of partisanship (subjectivity) against impartiality (objectivity) lies in the 

kernel of ontology concept but in term of reality as oppose to knowledge. Nominalism 

or idealism adopted an individual concept of reality, whereas realists believe things 

exist in a real and concrete world (Cornfold & Smithson 1996). Guba & Lincoln 

(1994) argued that it is possible to know, “How things really are and how things really 

work”. The selection of methods in this research is aligned with an objective view 

with assumption that a real world exists to be objective about. 

Both software engineering and information systems disciplines demonstrate a strong 

positivist tradition. Many researchers found that almost all information system 

research in United States conformed to a positivist epistemology and dissertations 

highlighted quantitative and empirical studies while Europe favored qualitative and 

non-empirical approach (Alavi & Carlson 1992, Faconer & Mackay 1999, Orlikowski 

& Baroudi 1991, Ridley & Keen 1999, Evaristo & Karahanna 1997).  The research 

approach can be defined using different taxonomies. Galliers (1991) research 

approach describes the general style of research endeavor and a method is the 

application of a set of distinct techniques. The four generally accepted research 

approach founded by Morrison and George (1995) those are formulative, evaluative 
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descriptive and developmental. Using the said classification scheme, the present 

research can be defined as using evaluative approach as it involves a methodology 

based on a scientific method, generates and tests hypothesis. Another classification of 

research styles is proposed by Cornford and Smithson (1996). In this framework, the 

constructive research style (conceptual and technical development), nomothetic style 

(formal mathematical analysis, laboratory and field experiment, field studies and 

surveys) and the idiographic style (case studies and action research). In the present 

research, a hybrid approach is used that comprised of conceptual, nomothetic style 

and ideographic style. It is noticed that US researchers tend to favor a nomothetic 

(principles of sciences) while Europeans academicians and researchers adopt 

ideographic style (Bengtsson, Elg & Lind 1997).  

3.3 Theoretical Background  

The extended work on classic taxonomy was contributed by Galliers (1991) who 

classified IS research approaches as Scientific (empirical) and interpretive or 

theoretical (non-empirical). Galliers (1991) included laboratory Experiment, field 

experiments, survey, case studies, theorem proof, prediction and simulation in the 

former and later incorporated subjective or argumentative, reviews, action research, 

descriptive, future research and game playing (Galliers  1991, p332). The finding of 

both (Gallier (1991), Evaristo and Karahann’s (1997) are synchronize in empirical 

and non-empirical classification. However, Evaristo & Karahann finding guides to 

include case studies (action research and observations) in empirical research methods. 

The inconsistency and gap among researcher’s findings enforce a demanding stress to 

researchers during IS/SE research discipline. Empirical research considers the real 

practices to discover the unknown by testing a hypothesis (Brilliant & Knight 1999). 

According to Perry, Porter and Votta (2000), the essence of empirical research is try 

to learn useful from comparing theory to reality that leads towards improvements in 

theory.  The following journals Empirical Software Engineering Journal, Research 

Centers (CEBASE) Centre for Empirical Based Software Engineering, University of 

Maryland and Fraunhofer Institute of Experimental Software Engineering; Centre for 

Empirical Software Process Research (CESPR), University of Hertfordshire, UK, and 

conferences (International symposium on empirical software engineering) focusing on 

this type of approach (Shull, Carver & Travassors 2001). Glass (2003a) argued that 

researchers encourage conducting evaluative research rather than advocatory research. 

Empirical studies are considered significant as it differentiates software engineering 
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technical problems and provide evaluate new techniques in the relevant context 

(Basili 1996, Brilliant & Knight 1999). However, some researchers claim that much 

experimental software engineering research lacks rigors (Fenton, Pfleezer & Glass 

1994, Perry, Porter & Votta 2000, Shaw 2003) and these authors encourage 

researchers to create better research designs and to validate the studies undertaken. 

Furthermore, field studies are considered to be better than lab style experiment due to 

concern with feasibility and scalability of lab style experiments because we are not 

interested in toy problems (Agresti 1993a) and as expressed by Fitzgerald (1997), it is 

better to study the elephant in jungle not in the Zoo.  The study reported in this thesis 

follows the steps for an empirical study as recommended by Perry, Porter & Votta 

2000): Formulate a question, hypothesis to test, observe a situation, collect data, 

analyze the data and finally draw a conclusion. This study conforms to the empirical 

software engineering research model promoted by Jeffery and Votta (1999) and has 

been adapted and presented here in Fig-3.1. 

   

 

 

 

 

 

 
 

 

 

 

Figure 3-1 Empirical Research Approach (Jeffery & Votta 1999) 

3.4 Research Methods 
 
The embryonic information about research methods used in this research is provided 

that incorporates three complementary methods: case studies, survey and field 

experiments.  Microsoft scheming tool, as software package and SPSS as statistical 

package were used for results estimations. The Principle Factor Analysis method 

applied to investigate the critical success factors, Proportion Method is applied on 

survey and field experiments. The graphs, charts and graphical diagram are applied 

for the results presentation. 
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3.5 Multi-Method Approach 

The research in computing field is not generally based on multiple research methods 

to gather information and data collection. However, this conventional approach (uni-

method) has been challenged by recent researchers as it has been recognized that 

more than one research methods increase data enrichment and contextual information 

basic which helps in interpreting and validating results (Brewer & Hunter 1989, Gable 

1994, Gallivan 1997, Singer, Storey and Sim 2000, Wood et al. 1999). The multi-

method approach is full of benefits that are promoted by Morrison and George (1995). 

Moreover, the researchers in SE/IS encouraged using quantitative analysis as well as 

qualitative analysis (Carver 2003, Scacchi 1993). The combination of qualitative and 

quantitative methods is promoted as providing the advantages of triangulation and 

synergy (Lversen et al. 1998). 

It has been noticed that survey and fieldwork approaches are complementary for 

information technology research as conventional survey work is strong in area where 

field methods are weak (Attewell & Rule 1991, Gable 1994). The use of survey and in 

depths interviews enables both view of the industry as a whole and a more detailed 

picture of a few companies (Groves et al, 2000). The research meets the criteria of 

mix methods research defined by Gallivan (1997) at it is empirical research using at 

least two different methods for collecting data one of the data collection methods is 

quantitative (survey) and the other are qualitative (Field experiment) and case studies. 

The case studies analysis was done to investigate the critical success factors for 

offshore software projects. The mix methods approach used in this study provides 

richer data and the opportunity to assess the software industry in breadth and its 

human capital competence in depth. Figure 3.2 was included in chapter 1 to 

graphically represent the structure of the thesis.  

 

 

 



Chapter Three – Research Methodology 

 52

3.5.1 Case Study Approach 

The preference of multiple case study approach over the single case approach was due 

to its capacity to tackle the complex nature of the problem (Donnellan 1995; 

Eisenhardt 1989; Merriem 1988; Yin 1994) and it also improved external validity and 

helped to avoid researcher bias (Leonard-Barton 1990). The multiple case study 

approach uses replication logic to achieve methodological rigour (Donnellan 1995; 

Yin 1994) and triangulate evidence, data sources and research methods (Eisenhardt 

1989).  

3.5.1.1 Consultative Approach 

Consultative approach was applied as a qualitative method. O'Connor has criticized 

statistical reliablitiy work (O'CONNOR, 2000). 

3.5.2 Survey Method 

The questionnaire survey method is classified as a type of field study and can provide 

a cross sectional picture and quality data about current practices as well as 

documenting the norm, identifying extreme outcomes and delineating associations 

between variables (Cornford & Smithson 1996, p48; Gable 1994, p 114). Research 

can be classified depending on the primary goal of the study as exploratory, 

descriptive/predictive and causal (exploratory) (Davis & Cosenza 1998; Sekaran 

1992; Yin 1994; Zikmund 1994). The current research study is classified as 

exploratory; its main objectives being to determine Research Questions in ch-1. A 

census technique (Sgeoard et al., 2003; Sullivan et al., 2003) which is the procedure of 

systematically acquiring and recording information about the members of a given 

population was used instead of sampling technique for a comprehensive coverage of 

the SMEs (ICT) of Pakistan.  However, field experiments, as described in the next 

section are also included in the study to overcome known limitations of surveys. 

3.5.3 GloCal Experiment  

In this test, skills set is investigated that what kinds of skills are required by software 

companies at global scale during the literature review process and are codified using 

the ground theory technique. Due to the rapid development, the IS industry is 

considered highly volatile and IT related knowledge and has become the core of 

competitiveness (Shee and Wu 2008). Information service (IS) companies provide a 

broad range of IT-related services including data processing, networking, 

training/education, and on-line databases (Shee and Tzeng 2002), The researcher 

coded the global skills set as GSS. The skills existed in local software development 
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firms investigated and coded as local skills set (LSS). The lens comparison was done 

to investigate the capability of local human capital for GSS. The GSS was considered 

as lens and LSS is viewed. The results were recorded, interpreted and presented by 

bar charts.   

3.5.4 Standard Software Process – Field Experiment 

The field experiments were conducted to investigate the software development 

process alignment with human capital i.e. programmers, software engineers, IT 

professional etc. A field experiment is defined by Zikmund as “an experiment 

conducted in a natural setting often for a long period of time” (1994). It is very 

difficult to eliminate stressful influences in SE/IS field experiments, however, studies 

like these are encouraged and software projects can be used as large, simple trials 

studies (Seaman 1999). As this research investigates and describes the practices of 

software process (CMM) in small and medium software firms. The field experiment 

carried out in 54 small and medium enterprises. Two programmers/software 

engineers/IT experts were requested to be interviewed and answer the questions. 

 

3.5.5 Reference Discipline for Methodology   

The field of software engineering draws on both natural sciences and social sciences 

for research methodology. As mentioned before in 3.2 above, the field of information 

systems is sued as a reference discipline to provide taxonomies to describe the 

research paradigm and approach. The concept of experimentations originated from 

physics, bio and chemistry (basic sciences) (Zelkowitz & Wallace (1997) and have 

strong tradition in engineering research. 

 

3.5.6 Unit of Analysis  

A crucial aspect of the problem definition is determining the unit of analysis. In their 

review of software engineering research, Glass, Vessey and Ramesh (2002) recognize 

that research work is often couched in a social setting and they identify ten different 

levels (units) of analysis: society, profession, external business context, organizational 
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context, project, group/team, individual, system, computing element and finally 

abstract concept. The unit of analysis for this study is offshore project, organization 

(SMEs) and individual as human capital. 

 

3.5.7 Research Plan 

The research paradigm, approach and methods have been introduced; the actual plan 

formulated to answer the research questions are described here. The motivation for 

study came from the researcher background of computer and management sciences 

and has an experience of work as system analyst and project managers and 

entrepreneurs. The offshore outsourcing trends of information systems and software 

services around the globe indicate the opportunity available to grasp for software 

industry of developing nation with latest tools & techniques. To be competitive in 

knowledge economy, it is core requirement to be competitive and software industry is 

the crucial contributing tool that supports firms to remain competitive, enable 

business firm. Therefore, there is gap to be filled by assessing the national software 

industry.  

 

Fourth, the capability of software industry have been measured in different 

developing countries like India, China, Vietnam, Egypt, Jordon, Ireland, Israel, 

Hungary. But no assessment has been conducting from Pakistan perspective except 

Bearing Point, USA conducted a report on top 60 large best practices firms. The said 

motivations attract researcher to work on software industry to fill the gap, to 

investigate its capability, to promote it as new destination for offshore work so that it 

can capture the emerging wave of IS offshore outsourcing. 

The researcher has rationale plan in order to achieve the objectives of the present 

research. As per plan, introduction, research objectives; formulate the statement of 

problem, research questions are provided in the chapter one. In chapter two, a 

comprehensive literature review was conducted to satisfy the research questions and 

embryonic research models are presented. In chapter three, research approaches were 

explained and selection of research methods along with their preliminary introduction 

along with justification. In chapter four, research was design that comprised of case 

study questionnaire survey, field experiment, Glocal comparison. In chapter five, 

results were interpreted and findings were discussed. In Chapter six, conclusion, and 
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contribution along with implications of the present research were provided preceded 

the recommendations and future research guidelines.  

 

3.6 Conclusion   

In this chapter, the research approach was described and the research methods were 

selected and justified. The study used a positivist multi-method research approach. 

The case studies, questionnaire survey, glocal1 and field experiments were selected as 

the best approach to explore the research problem and to address the research 

questions developed. The next chapter focuses on the research design and execution 

of the research methods, ethical considerations used for the research case studies, 

questionnaire survey and field experiment.  

                                                 
1 Global skills benchmarked to measure the Local skills 



Chapter Four – Research Design 
 

 56

4.1 Introduction 

This chapter is dedicated to describe the case studies, questionnaire survey, 

GloCal Experiment, field experiments exercised. First of all, case studies were 

developed to investigate the critical success factors in offshore information 

system development projects to address the Q.N.1.  

 

What are the critical success factors that significantly contributing in offshore 

information systems projects in small and medium enterprises? 

 
To answer the research question 1, researcher adopted the four phase plan: 
 

Phase 1: Literature review (Ch. 2) Phase 2: Pilot case studies  
Phase 3: Detailed case studies Phase 4: Questionnaire survey. 

 
The selection of cases is discussed with unit of analysis, limitations and ethical considerations 
adopted in the research. The flow of case studies research is as follows: 
 

Table 4.1 Case Studies Research 
 

(1) 
Selection of Cases 

 
(2) 

Data Collection Procedure 
 

(3) 
Case Studies 

(4) 
Case Studies Analysis 

 
4.2 Selection and Justification  
 
It is mention in 4.1 that four phase research methodology is applied that described in this section. 

The research started with focused literature review about the critical success factor (ch.2) followed 

by two pilot case studies The aim for pilot case study was to gather some initial information about 

the CSFs. The pilot studies helped in triways: understanding of the research problem, development 

of refine data collection questionnaire or instrument and interview protocol for multiple case 

studies.  
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The detailed of the research is described below: 

4.2.1 Research Review 
 
In this phase, a focus research literature was reviewed about the earlier research work to 

investigate critical success factors which guides toward the understanding of the problem. A 

detailed reading of literature was followed by the consulting IT professionals working on 

offshore projects that also narrow the research. Then a more detailed and focused research 

review consulting the well known journals like Journal of Information Systems, Information 

System Journal, MISQ, Springer, the communication of ACM etc to develop and define 

research question established a theoretical framework, and formulation of research hypothesis 

in (Ch-2). A list of factors contributes in the success of offshore software projects was 

generated from literature review.  

4.2.2 Pilot Case Study 
 

The researcher conducted two pilot case studies in small and medium sized software firms.  The 

firms were selected because of geographical convenience located in Islamabad – Pakistan. The pilot 

studies help in orientation of software firms, filter the pilot case study protocol prior to the data 

collection. Yin argued that pilot case studies help in the refining of research data gathering plans with 

respect to both the data and the procedures to be followed (Yin 1994). The pilot studies provided the 

recommended prior theory and general directions for the data collection process (Perry 1998b) Pilot 

case studies are considered to help the determination and assessment of the reliability and validity of 

interview questions (Eisenhardt 1989; Parkhe 1993; Yin 1994). The initial interviews assisted for the 

development of the interview protocol used in detailed case studies. The pilot case study provides the 

evidence of accepting or rejecting initial identified factors from the research literature review. 

Therefore, they were adding possible values to refine the identification of factors.  

          4.2.3 Multiple case studies 
 

In this phase, detailed case study research is used to investigate the contemporary trend in its 

real life context (Yin 1994) and it can be used where the research and theory are at embryonic 

levels (Benbasat, Goldstein & Mead 1987). After the initial research on CSFs in offshore 

projects, the real world critical success factors were examined. Therefore, the case study method 

seemed appropriate for this phase. Multiple case studies were conducted as the methodology in 

Phase 3 to investigate the critical success factors for quality in offshore projects. Evidence from 

multiple cases is often considered more persuasive, and an overall study with multiple cases is 

regarded as robust research strategy (Herriott & Firestone 1983). 
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4.2.4  Questionnaire Survey 

In this phase, an attempt was made to evaluate the critical success factors identified by the case 

studies. The research adopted an industry wide questionnaire survey method described in (4.3). The 

questionnaire also addressed the research question 2 that was developed in Ch. 2 as well. 

 

4.2.5 The selection of cases 
There is need to answer the question how much case studies included in the investigation of 

critical success factors whether single or multiple. The current research has chosen multiple case 

studies for its investigation. The preference of multiple case study approach over the single case 

approach was due to its capacity to tackle the complex nature of the problem (Donnellan 1995; 

Eisenhardt 1989; Merriem 1988; Yin 1994) and it also improved external validity and helped to 

avoid researcher bias (Leonard-Barton 1990). The multiple case study approach uses replication 

logic to achieve methodological rigour (Donnellan 1995; Yin 1994) and triangulate evidence, 

data sources and research methods (Eisenhardt 1989). In order to limit variations and enhance 

external validity, a particular population for selection of cases needed to be specified (Wilson & 

Vlosky 1997). For the case study phase of this research, firms registered in Pakistan Software 

Export Board and located in Islamabad region were considered.  

 
4.2.6 The number of cases 
Six cases were chosen for the current research including the pilot cases. All the selected firms 

were small and medium in size. The number of cases depends on the research objective 

achievement that include questions asked, availability of resources and limits like cost and time 

and therefore the decision regarding the number of cases should be left to the individual 

researcher (Romano 1989; Patton 1990). Gummesson (2000) suggests that the researcher should 

stop adding cases when theoretical saturation is reached, at which point incremental learning is 

minimal. Some researchers suggest that maximum 12 – 15 cases (Hedges 1985; Miles and 

Huberman 1994; Ellram 1996) for reasonable data generation. Similarly, the lower limit for case 

studies research is 2-4 because less than 4 case studies remain unable to satisfy the researcher 

(Eisenhardt 1989). Therefore, the selection of the case studies for the current research is within 

the ranges and the selected firms are located in Islamabad. 

 
4.2.7 Sampling Technique  
The convenient random sampling technquie was applied for the analysis of critical success factors. 

In this technique, a list of convenience based 11 firms were identified and randomly selected 8 firms 

based upon the convenience and 6 firms were studied  
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4.2.8 Units of analysis 
 

The unit of analysis for the analysis of critical success factors was offshore projects.  

 
4.3 National Software Industry Survey 

After that questionnaire survey provides data to investigate the second research question.   The first 

purpose of the survey was to identify the level to which software development SMEs are 

equipped with best tools, techniques and technologies. The second was to evaluate the critical 

success factors contribute towards the success of offshore software projects. The third aim 

was to exclude the firms which are shifted or closed and can not participate in field 

experiments. The survey responses help to compile a list of software development firms that 

will be fruitful for field experiments and willing to participate in the software process evaluation. 

The flow of information provided in this chapter is planned in following manners. The first section 

builds on the introduction to the methodology provided in  Ch. 3,  describing  the  design  of  the  

survey  and  it was justified by providing  evidence  that suitable procedures were followed.   

Then variables are defined and data analysis used for statistics test for the hypothesis explained. 

The limitation of the survey methodology is discussed followed by ethical consideration of current 

research.  

4.3.1   Research Survey design 

In survey design, a comprehensive details of survey procedures is provided that include the unit 

of analysis, design of questionnaire, selection of survey participates (software development 

firms), survey tests,  execution along with management of responses.  

4.3.2   Survey unit of analysis  

The unit of analysis for the questionnaire survey was each software development firm that 

registered in Pakistan Software Export Board (PSEB) and participated in the survey. The 

population for the said study includes all the software development firms which develop software 

for sale or involve in maintenance of software. The researchers aim was to access the whole 

population instead of sample. In fact, the survey was a census not just a sample as it includes 

all the software development firms registered in PSEB.  

4.3.3 Survey Instrument design  

The survey instrument was design by keeping in mind the research objectives describe in chapter 

one. The pilot case studies approach after the focus literature review was adapted to design.  The 

questionnaire delivered and picked back physically in Islamabad and Rawalpindi but to manage 

the time and budget constraints, instrument was emailed to remote location (Karachi, Lahore, 
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Peshawar) etc. as data collection method to provide a quick, inexpensive, efficient, and accurate 

means of assessing information about a population (Zikmund 1994). It also saved the time, printing 

and postage cost of printed questionnaires, letters and envelopes.  

4.3.4   Survey pre-test  

It is necessary to mention that before the data collection, questionnaire survey was pre-tested for 

possible constructs clarification. The researcher thought that it will be useful in qualitatively 

establishing the reliability, construct validity, and content validity of measure (Straub 1989, p. 162).   

In order to identify weakness and its correction in the survey instrument, it was pretested in pilot 

case studies by inviting IT professionals like software engineers, programmers, system analyst, 

project manager, web designers etc to fill the questionnaire in the presence of researcher to testify 

the instruments from different perspective. Before the pre-test, the researcher used a checklist to 

review the questionnaire instruments. The said checklist was already experienced by researchers 

(Dillman 1978; Revenaugh 1992): 

 
@ Will the sentence words be easily understood? √ 
@ Do the survey questions are non-conventional? √ 
@ Are the questions not formless? √ 
@ Is the question too short to understand or objectionable? √ 
@ Is the question having multiple meaning? √ 
@ Does question have dual impact? √ 
@ Are the answer choices mutually exclusive? √ 
@ Has respondents assumed highly knowledgeable? √ 
@ Is the question technically accurate and self describing its purpose? √ 
@ Are the questions presented as mysterious? √ 

During the pre-test process, it was decided that questions should be grouped instead of 

individual questions and each group should be given a suitable heading. Dillman (1978) 

cautions that more technically complex questions increase anxiety or inadequacy. Therefore, it 

was decided to group the questions in respondent’s & firm’s profile, organizational demographic, 

software development tools/techniques, SE methods & models,  and technology infrastructure, 

offshore projects critical success factors so that less experienced programmers, software 

developer or software engineers would not be frightened by the headings and willingly respond to 

the questions. During the pre-test, participants completed the questionnaire in the presence of the 

researcher, and pointed out the difficulties with interpretation of words or questions.  As well as 

testing the reliability and construct validity, the pre-tests served as “dry runs” for the final 

administration of the instrument (Straub 1989). Following Fowler’s (1988) advice, emphasis was 

placed on identifying questions that respondents may misunderstand, misinterpret or find 

difficult to answer, as well as format or design problems.  Particular attention was focussed on the 

instructions, both in the cover letter and title page of the survey. Two additional questions were 
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included in the instrument to provide information relating to the impact of offshore outsourcing 

on economy and cost ratio among developer of developed and developing countries.  

The format of the questionnaire instrument design to appear more compact and the few complex 

questions (double theme) were transformed into two to reduce ambiguity. Finally, the 

questionnaire format was aligned A4-size page instead of legal-size page.  The 10 font size, 

Arial Narrow font style was used to develop shorter questionnaire. This was done to appeal 

respondents as instrument format looked like it could be completed quickly. The researchers 

found that shorter questionnaires are associated with higher response rates (Bogen 1996). The 

researcher introduction, questionnaire objectives, confidentiality of information provided on the 

title page of questionnaire instrument. The instructions for respondents to fill the questionnaire 

instrument were presented in italic font. These comments were used to give direction for using 

the scale, or were specific to the particular construct, providing a common frame of reference 

(Spector 1992).  

4.3.5   Questionnaire format  

The present research questionnaire comprised of the following sections: 

A. respondents profile B. organizational profile C. software development tools & techniques, 

software engineering methods & models D. technology infrastructure, E. offshore projects critical 

success factors. The part A of the questionnaire instrument sought respondents & firm’s profile 

and in part B firm’s related information is requested. The part C investigated the software 

development practices, tools and techniques used by software firms. In part D, the questions about 

the technology infrastructure were asked and part E is about the offshore software project critical 

success factors. There are total 40 questions contributing in the assessment of software industry 

from technology perspective. The last part reserved for the feedback or suggestion from 

respondents. A summary of the questionnaire instrument is provided in table 4.1 and its copy 

is included in the Appendix-II.  
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Table 4.1 Questionnaire Survey Composition 
 

Part Questions Purpose of Questions 

A 08 Respondents Profile 

B 05 Firms Profile 

C 10 Software engineering methods/models/techniques 

D 16 Technological  Infrastructure  

E 01 Offshore Projects CSF 

 

4.3.6   Selection of survey participants  

It was mentioned in 4.2.1, the unit of analysis was software development firms registered in 

Pakistan Software Export Board, Islamabad Pakistan. The researcher focus on all software 

development firms as population which develops software and provides its services. The 

list of all firms operating in software development was accessed from PSEB website. In 

fact, a census of all software development firms was executed instead of sampling technique.  

The researchers maintain a list of 1595 ICT firms and identified the software development 

firms from PSEB website.  A summary of the ICT firms is provided in Table 4.2 and its 

copy is included in the Appendix I and a software development firms are provided in 

Table 4.2.1  

Table 4.2 Total ICT Firms 

Locations  No. of Firms 
Islamabad & Rawalpindi 440 
Karachi 553 
Lahore 507 
Others  95 
Total ICT Firms  1595 

From the list of ICT firms those were registered in Pakistan Software Export Board, 

Islamabad, following software development firms is selected.(Table 4.2.1)  

            Table 4.2.1 Total Software Development Firms 

Locations  No. of Firms 
Islamabad & Rawalpindi (61+17) 78 
Karachi 74 
Lahore 76 
Peshawar 3 
Total ICT Firms  231 
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All the firms that have not valid postal address or website address are excluded from the 

list of firms. The remaining software firms were 224 and have valid telephone, email, 

website and postal address. The list of firms was printed alphabetically and personally 

checked by the researcher to eliminate further duplicates. In this checking process, 1 firm 

was found without email and 3 have not mentioned any website address. So the final list 

of firms prepared for execution of survey was 220. The final mailing list was also used to 

follow up questionnaire respondents.  
 

4.3.7   Survey execution  

The questionnaire instrument is distributed according to the survey execution plan. First of 

all, a cover letter for the survey was drafted and printed. The contract person addressed 

found in the list of firms. The cover letter was personally signed by the researcher. The 

text of the cover letter and copy of a questionnaire are included in Appendices. In 

January 2008, 220 survey instruments were sent with a cover letter. The 78 

questionnaire were delivered to Islamabad and Rawalpindi while remaining 142 sent via 

email to Karachi, Lahore, and Peshawar and other cities. The researcher found 14 firms 

closed or shifted by visiting the firm physically and 08 emails were returned back due to 

fatal email addresses were given in the list. The researcher rechecked the email address 

from PSEB website and resent the instrument but email returned again with fatal error. 

Then researcher excluded these firms (closed or shifted or email returned) from the 

population. Therefore, 134 emails along with questionnaire were sent to remote locations 

(Karachi, Lahore, and Peshawar) and 64 firms accessed for questionnaire survey in 

Islamabad & Rawalpindi.  The total no. of questionnaire sent for survey was 202 excluding 

closing and firms with wrong email addresses. In order to receive the optimum 

maximum responses, a follow-up email and telephone call process was adopted. The 

35 email were again sent to firms situated in Karachi and Lahore on positive attitude 

of respondents against follow up phone calls. 

4.3.8   Recording survey responses  

The MS-Excel is used to enter the data of respondents. For this Islamabad & Rawalpindi 

survey, respondents filled out a hardcopy form and researcher picked it up as per schedule 

decided. Moreover, the researcher physical visits helped in clarification of questions those 

were not understood by the respondents and it also helped in getting the feedback. 

However, a separate space was also allocated for the respondent’s feedback 

 



Chapter Four – Research Design 
 

 64

4.3.9   Data analysis method for survey responses 
 

In this section, software used for the statistical tests is described, and the statistical tests 

used for each hypothesis are named and justified. Data gathered from the questionnaire 

survey responses was entered in Microsoft Excel and then imported in SPSS (Statistical 

Package for Social Sciences).The proportion method applied on the survey data to estimate 

the readiness level. Principle factor analysis applied on the survey data to investigate the 

CSF. Critical success factor ranked using consultative approach and a model is developed 

for usage of  SMEs (ICT) for successful offshore software development. The responder’s 

possible responses were yes, no, not applicable while likert scale was used for critical 

success factors evaluation. To calculate the practices for all the questions number of yes 

responses from respondents were counted and a percentage calculated based on the 

proportion of yes responses to the sum total of yes and no responses. For the questions 

with the option of not applicable, responses indicating the practice was not applicable were 

omitted from the calculation and treated as missing values. Practice adoption level is 

treated as an interval type variable with a range from zero (none of the respondents use 

the practice) to 100 percent (all respondents use the practice). It is accepted practice to 

consider adoption level as measured on an interval scale. Reports based on the 

questionnaire use parametric analysis methods (Dutta, Kulandaiswamy & Van Wassenhove 

1996; Dutta, Lee & Van Wassenhove 1998; Dutta & Van Wassenhove 1997a; Dutta, Van 

Wassenhove & Kulandaiswamy 1998; ESI 1995, 1996b, 1996a, 1997).  

4.3.10  Limitations of the survey methodology  

In this section, limitations relating to the survey data collection methods and data 

analysis procedures are discussed.   The limitations related to validity issues relevant to the 

survey include construct, statistical and external validity. One of the acknowledged problems 

with the use of self-administered surveys is the lack of control by the researcher of the 

environment in which the respondent completes the survey. To control this problem to 

some extent in Islamabad and Rawalpindi, researcher requested the potential 

respondents to fill the questionnaire in his presence but the said practice was not 

effective at excellence. However, deficiency was tried to fill by encouraging all 

potential respondents to complete the questionnaire willingly and carefully, first by 

keeping the survey instrument as short as possible and second, by ensuring that information 

will be kept confidential and feedback will be provided to them after research completion.  
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4.3.11   Construct validity  

Construct validity concentrates on “the alignment between constructs and the way that 

the research problem `statement is conceptualized” (Cook & Campbell 1979, p. 64).   As 

detailed in 4.2, care was taken to draft the questionnaire that was also aligned with IT-

Infrastructure model introduced by laudon & Laudon (2006) and software export 

model by Heek & Willcock (2001). These models are experienced by researchers who 

had investigated a similar research problem in different parts of the world. The 

comprehensive pre-testing of the survey was undertaken as recommended by Straub 

(1979) to enhance the validity. The research questions constraints are also recognized as 

described 4.5 and it is designed to be used as an industry survey or census.  

4.3.12   Statistical conclusion validity  

It is carefully noticed to ensure that wrong interpretation of results and false conclusions 

were not made from the data analysis. Firstly, rather than exploring in the data for 

relationships, this study concentrated on testing and reporting hypotheses which had been 

derived from research questions. Also, when the statistical tests are reported, the 

assumptions underlying each of them are discussed and care was taken that the underlying 

assumptions were not violated (Kitchenham et al. 2002).   Furthermore, as advised by Perry, 

Porter and Votto (2000), the confidence level of each statistical test is reported and 

experienced formulae applied to calculate the valid results.  

4.3.13   External validity  

External validity refers to the ability to generalise the results of the research to the  

external environment (Zikmund 1994, p. 306), and can be improved through replication of 

the study in other places, with different people, at another time.   The study follows the 

footsteps of research studies conducted in other countries. By using a census rather than a 

random sample, sampling frame errors were avoided.  Therefore, the responses appear to 

present a balanced coverage of a wide range of software development firms with a possible 

bias towards those interested enough to take the time to complete the questionnaire. As the 

software firms are similar in technological infrastructure around the globe, it could be 

argued that the results from this study may be generalised to that context as well.  



Chapter Four – Research Design 
 

 66

4.3.14   Construct Reliability  

In regards to the survey, respondents may have knowingly given untrue or misleading 

answers (Emory, 1980 cited in Moore 1989, p. 236).   Khurana et al. (1996) assert that it is 

difficult to obtain reliable data about current practice because developers are reluctant to 

admit that they are producing poor software. Due to fearing failure, respondents may have 

wished to show the firm positively, or may have provided  the “correct”  answers,  in  

other  words,  the  responses  they  thought  the researcher was seeking. Although the 

questionnaire survey instrument was addressed to the contact person that was available on 

the list provided by Pakistan Software Export Board but the researcher had no control over 

who actually filled the questionnaire. Also, it is possible that some respondents may not be 

aware of the actual extent of use of various software development tools, software engineering 

models and techniques or technology infrastructure within their firms.   Weinberg (1995) and 

Wilson, Petocz and Roiter (1995) found that staff at different levels in software firms 

reported inconsistent results when surveyed about actual use of software development 

practices. In summary, while a conscientious effort was made to ensure that the data 

collected were as accurate and reliable as possible, a number of limitations have been 

identified. Constraints imposed by time and cost excluded a full resolution of these 

limitations.  
 
4.3.15 Ethical Context in Survey  
The ethical issues eraised by Zikmund (1994, p. 257) are now considered in regards to the 

questionnaire survey.  The survey did not breach the respondent’s right to privacy as 

the firm’s contact details were publicly available on website of Pakistan Software Export 

Board. The purpose of the research was transparent and mentioned on the title page of 

questionnaire along with researcher name & contact. The genuine honesty policy was 

followed without any deception to the respondents. The respondents who did not 

cooperate were gently excluded from the research survey. Furthermore, the 

respondents’ rights in regard to confidentiality were recognised and assured by coding the 

firms and respondents using the open code method of grounded theory. The survey responses 

were carefully checked and accurately processed and the data were reported objectively and 

checked by the researcher’s supervisor.  
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Although confidentiality was considered to be an important issue, respondents were 

requested to provide their name; organisation and contact details on filled questionnaire 

in space provided for this purpose or paste their visiting card. There were two reasons 

for dispensing with anonymity: follow-up of non-responses, email or phone call of thanks for 

respondents. Confidentiality was assured as it was anticipated that some firms may not like 

to provide details of their software tools, models, techniques and technology infrastructure to 

public. It was assumed that honest responses were provided from survey respondents 

and participants. It was offered to respondents that they can access the results to 

compare their firms with industry practices. In fact, the compensation of access to the 

results of the survey may have encouraged participation in this research (Kalafatis & 

Tsogas 1994).  
 
4.3.16 Conclusion  

In this section, the questionnaire survey instrument and procedures were described in 

detail. A self-administrated questionnaire survey instrument was adapted and pre-tested to 

ensure validity and reliability. The survey was aimed at all software development firms 

registered in Pakistan Software Export Board that develop software and involved in 

software services. After the responses were checked, they were keyed into Microsoft 

Excel and exported to SPSS for statistical analysis. Ethical issues related to the survey were 

also discussed. In the next section, the GloCal Experiment and Field Experiment are 

described that were used to assess the competence of human capital working in software 

firms in national software industry to address the Research Question 3.  
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4.4 Glocal Experiment Design 

4.4.1 Introduction 

In this section, GloCal experiment is described that is developed and used by researcher to 

provide data to investigate the first part of second research question. The primary aim of the 

GloCal experiment was to examine the capability of human capital working in software 

development firms registered in Pakistan Software Export Board, Islamabad. The research 

interprets the word capability as skills in which local human capital is equipped for 

software development and its services. The secondary aim was to evaluate the global 

software development skills required by software developers who want to develop a 

global software system. The global software systems means and enterprise system that 

have capability to provide services to the customers, suppliers, employees around the 

globe without the geographical limitations. The third aim was to promote skills which 

are not considered by the local software developers and demote those skills which are 

not required any more by the software development around the globe. The fourth aim 

was to equip the local software developer for global software system production and 

deployment around the globe. The GloCal experiment helps to achieve the said aims by 

using very simple and systematic analysis approach. The two analyses were used to 

execute the GloCal experiment. First, Funnel Analysis technique was used to investigate 

the global skills set required by global software developers and then local skills set belongs 

to local software developers was investigated. Further, Lens Comparison was done to 

investigate the skills of human capital to develop global software systems. The limitation of 

the GloCal experiment was secondary and trusted data which was accessed by trusted 

databases and name of the organizations can not be exposed to avoid breach of ethical 

commitments.    

4.4.2 GloCal Experiment Design 

In this design, a comprehensive process and its detailed analysis is provided that include the 

unit of analysis, design of GLOCAL Experiment, Development of Analysis Technique, 

Execution of GLOCAL Experiment.  

4.4.3   GloCal unit of analysis  

The unit of analysis for the GLOCAL Experiment was glocal skills set required by 

global software development firms around the globe and local software development 

firm that registered in Pakistan Software Export Board (PSEB) and participated in the 

research survey.  
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4.4.4   GloCal Design  

The experiment was designed by keeping in mind the research objectives described in 

chapter one. The researcher investigated the skills required by global software developer to 

facilitate the global customers around the globe. In this investigation, the care has been 

taken to involve authenticate research papers, white papers, books etc as explicit skills set 

via funnel analysis technique. The output of funnel analysis was then coded as per 

grounded theory guidelines. Then local skills set required by local software development 

firms were accessed via authenticate databases of trusted organizations. The local skills set 

also coded on the road map of global skills set. Then, researcher applies the Lens 

Comparison method. In this method, global skills output of funnel analysis was considered 

as Lens and local skills set was analyzed. The skills which are not matched and found out 

of focus are further investigated and verified by using consultative approach.   

4.4.5 GloCal Conceptual Model 

In order to execute GloCal experiment, GloCal Conceptual Model (GCM) was required. 

The researcher developed this model and applied in his research to achieve one of the 

research objectives. The following GCM is used in research and verified by consultative 

approach.  

4.4.5.1 Funnel Analysis  

In funnel analysis, researcher investigated the global skills by comprehensive 

research review and filtered it from funnel analysis.  

 

                  

 

 

 

 

Funnel Analysis  
Figure – 4.4.5.1  

 

 

Investigation Process 

USA – UK – UAE – EUROPE, 
AUSTRALIA – AFRICA - ASIA 
(excluding target industry e.g. NSI, Pakistan) 

Global Skills Set 
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4.4.5.2 Lens Comparison  
 

After funnel analysis in first phase, researcher entered in the second phase and 

analyzes the local skills set from lens i.e. global skills set. The skills overflow 

and skills deficient identified and results were interpreted.   

 
 
 
 
 
  

    

 

 
 

 

 
4.4.6 GloCal Skill Set 

The research identified the global skills set after comprehensive literature review and local skills 

from reliable and trusted databases to investigate the research hypothesis for the  

first part of third research question:  

 
To what extent IT Professionals are equipped with global software development skills and adopted 

standard software process for global software systems developments? 

4.4.7 Limitations of the GloCal Experiment   

In GloCal experiment, there are two limitations: First, research should be based on secondary 

data and second is the source of the data used must be reliable.  

 
4.4.8.1 GloCal Experiment Ethics 

In GLOCAL experiment, databases used as source of information kept confidential as 

researcher was pledged in promise. 

4.4.9    Conclusion  

In this section, the GloCal experiment was described in detail. Researcher designed this 

experiment to investigate global skills set using funnel analysis. The output of funnel 

analysis considered as Lens and examined the local skills. The validity of GloCal 

experiment was based on the reliable sources and validity of data.  

Lens Comparison 
Figure 4.4.5.2  
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4.5   Field Experiment Design 
4.5.1 Introduction 

In chapter 3, the introduction to research design was provided and it was explained that 

multi-method approach was applied to explore the capability of human capital working in 

the small and medium enterprises. First, GLOCAL experiment applied to investigate the 

local human capital skills using lens comparison method. Second, field experiment was 

designed to investigate the alignment of capability of local human capital and software 

process model. In this section, the designing of field experiments and its protocol was 

described and result analysis of the data obtained from the field experiments presented in 

Chapter 5.  

First, the field experiments detailed in terms of the selection of subjects, the design 

and protocol of the field experiment, and compilation of the results.   Then the variables 

were defined and data analysis method is described. Finally, limitations to the field 

experiment methodology and ethical considerations were also discussed.  

4.5.2 Selection of subjects 

As mentioned in 4.2, the best practice survey gave respondents the opportunity to show 

interest to participate in software process evaluation. The positive responses  provided  a  

candidate  list  for  the selection  of  subjects  for  the CMM field experiments. The lists 

of candidate firms was reviewed by the researcher and contact the respondent and asked if 

they wished to interview the researcher about the CMM practices in the firm.  
 
4.5.3 Field Experiment Instrument  
The conventional belief by small organizations is that CMM is for bigger firms 

enterprises. But more recent research indicates the underlying assumption is not the 

fact. There are a few case studies of small firms (Dangle 2005; Guerrero 2004; Kelly 

1999) that deployed CMM’s principles and results have shown the improvements in 

cost, development time and quality. The small firms deal with projects requiring close 

and complex interaction with their customers (Gopal 2002; Russ, M.L. and McGregor, 

J.D. 2000) CMM processes permit the customers transparency into the provider’s 

processes increasing efficiency through proactive planning and development. To reap 

the benefits of a formal process capability approach while being simultaneously 

cognizant of their entrepreneurial and less formal culture, small firms would be well 
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advised to tailor the CMM model to their own environment and culture and stress a 

process focus built on flexibility, efficiency, and quality (Zhiying, Z. 2003). The 

researchers used field experiment instrument designed by Institute of Software 

Engineering, Carnegie Mellon University (2003), Australia. Appendix - III.  

4.5.4 Description of Process 

The researcher was particularly interested in the capability of human capital in small 

firms in relation to the software processes. The software processes capability assessed 

by different researchers as level two i.e. managed (project management; quality 

assurance; configuration management; problem resolution); and processes to provide a 

platform  for  improvement  beyond  the  managed  level  to  capability  level  three 

established (risk management and process establishment) (Rout et al. 2000). Similarly,   

the different parameters like project management, risk management, requirements 

elicitation, software development, problem resolution, process establishment, setting 

standards (quality assurance) and change (configuration) management assessed by (Dutta 

& Van Wassenhove 1997b, p. 11).  Process establishment was assessed as it is important 

to ensure new processes are  institutionalized  or  developers  may  go  back  to  using  

the  previous  processes (Bamford & Deibler 1998; Butler 1997; Wiegers 1998; 

Yamamura & Wigle 1997).  

4.5.5 Determination of Capability Level  

The capability level (0, 1, 2, or 3) for each process was determined based on the 

achievement of the process attributes. If the process performance attributes were not 

achieved, or only partially achieved, the process level is rated at zero i.e. incomplete. On 

the other hand, if the process performance attributes are largely or fully achieved, then 

the process is rated at level one i.e. performed.  
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4.5.6 Field Experiment Composition  

The instrument used in field experiment has the following composition. A copy is 

included in Appendix-II.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.5.7 Compilation of results from field experiments  

Prior to commencing the analysis of the field experiments, this researcher located all 

the relevant documents, checked for missing or ambiguous information and then keyed 

responses from the field experiment questionnaires, the process profiles from the 

assessment and final reports and the feedback sheets into a MS Excel spreadsheet. 
 
4.5.8 Definition of Parameters 

The CMM has five levels and each level has different processes to management software 

development. The following parameters were used in the field experiment to assess the 

capability of human capital.  
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Section – I. The Requirements Management helps in understanding the requirement of 

customers. It helps in establishing and maintaining agreements (technical and non 

technical) that provides base for estimation, planning, performance and software 

project tracking activities during software development life cycle. 

Section – II. The Software Project Planning supports in the development of plan to 

perform the work. 

Section – III. The Software Project Tracking and Oversight helps in sufficient 

visibility of project progress for corrective actions like tracking and reviewing results.  

Section – IV. The Software contract Management helps in the selection of qualified 

software contractors and their management.  

Section – V. The Software Quality Assurance (SQA) helps in visible process used in 

software projects. It is used for review and audits 

Section - VI. The Software Configuration Management (SCM) helps in the 

establishment of software project and process integrity.  

Section – VII. The Organization Process Focus involves developing and maintaining 

an understanding of the organization's projects' software processes.   

Section – VIII. The f Organization Process Definition is to develop and maintain a 

usable set of software process assets that improve process performance across the 

projects. Section – IX.  The Training Program is used to develop the skills and 

knowledge of individuals so they can perform their roles effectively and efficiently.  

Section – X. The Integrated Software Management is to integrate the software 

engineering and management activities into defined software process that is altered 

from the firm’s standard software process and related process assets.  

Section – XI. The Software Product Engineering is used to well-defined engineering 

process that integrates all the software engineering activities to produce correct, 

consistent software products effectively and efficiently.  

Section – XII. The Inter-group Coordination is to establish a means for the software 

engineering group to participate actively with the other engineering groups during the 

software project development. 

Section – XIII. The Peer Reviews is to remove defects from the software work 

products early and efficiently.  

Section – XIV. The Quantitative Process Management is to control the process 

performance of the software project quantitatively.   
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Section – XV. The Software Quality Management involves defining quality goals for 

the software products, establishing plans to achieve these goals, and monitoring and 

adjusting the software plans, software work products, activities, and quality goals to 

satisfy the needs and desires of the customer and end user. 

Section – XVI. The Defect Prevention helps in the analysis and prevention of defects  

Section – XVII.  The Technology Change Management helps in identifying, selecting, 

and evaluating new technologies, and incorporating effective technologies into the 

organization.  

Section – XVIII. The Process Change Management involves defining process 

improvement goals with senior management. Pilot efforts are performed to assess 

process changes before they are incorporated into normal practice.  

Section – XIX; The Software Process Model involves defining process improvement goals 

and, with senior management. When software process improvements are approved for normal 

practice, the organization’s standard software process and the project’s defined software 

processes are revised as appropriate. 

4.5.9 Data Analysis Method 

A comprehensive and careful attempt was made to ensure that the data collected were as 

accurate and reliable as possible. In analyzing the field experiments, quantitative 

proportion method focused on statistical analysis of data. As noted by Carver (2003), 

both qualitative and quantitative analysis can be performed on software engineering 

experiment data. 
 

4.5.10 Limitation in Field Experiment  

In field experiment, only those firms invited who responded in questionnaire 

survey. The human capability is tested against the CMM and its processes.   

4.5.11 Field Experiment Ethics  

The ethical issues are an important consideration relating to the “proper conduct of 

the research process” (Davis & Cosenza 1988, p. 456).   In relation to empirical studies 

of software engineering, researchers may have different reasons to be towards ethical 

issues (Singer & Vinson 2002). If ethical principles i.e. informed consent, scientific 

value, beneficence and confidentiality are not followed, researchers risk losing access to 

the subjects, to resources (Singer & Vinson 2002). In this research, the following steps 

were taken to address ethical concerns. First, researcher ensures the respondent that 
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all information data will be kept confidential and will be used for academic purpose 

only. Then all the respondents are gently requested for field experiment and only 

those were contacted who were willing. Second, the results of the research will be 

communicated to the interested respondents involved in questionnaire and field 

experiments. In discussing beneficence, the aim is to maximize the benefits and 

minimize the risks for each stakeholder (Singer & Vinson 2002).     
 
4.5.12 Conclusion  

In this section, an already designed and experienced interview instrument is adopted 

by the researcher. The field experiments included the firms who responded positively 

in the survey. After the interviews, data was keyed into Microsoft Excel and 

exported to SPSS for statistical analysis. The variables sourced from the field 

experiments were defined. Ethical issues related to the field experiment were also 

discussed.  
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5.0 Introduction   

 
There are four sections described in this chapter of thesis that were contented as 5.1 Case 

Studies Analysis, 5.2 Survey Analysis, 5.3 GloCal Analysis and 5.4 Field Experiments along 

with their respective interpretations and discussions.  The researcher presented the results in the 

form of tables, charts, graphs and diagrams. 

 
5.1 Cases Results Analysis   

In this section, the collected data thorough case studies were analyzed. Six SMEs were selected 

and case studies were carried out to investigate the critical success factors in offshore shore 

projects as described in research design chapter 4. A comprehensive post mortem study was 

carried out in each firm to grasp the understanding of the comments, point of views and 

opinions from respondents or participants. The researcher interviewed 3-8 respondents per firm 

collected offshore projects documents, organizational charts, policy manuals, communication 

documents across the team, technical reports etc to cover the problem from multiple aspects. 

The demographic of each selected firm briefly described. The researcher applied within and 

cross-case analysis to examine the similarity and dissimilarity of case studies about the critical 

success factors in offshore software projects. The research methodology was adopted to answer 

the first research question: “What are the critical success factors that significantly contributing 

in offshore information systems projects in small and medium enterprises?”   

5.1.1 Cases Analysis techniques 

The researcher coded all the information gathered from case studies interviews, documents, and 

manuals to classify and categorize based on the open coded scheme provided by grounded 

theory. A comprehensive content analysis technique was applied to identify the factors 

contribute in offshore software project development. All transcript material was coded (Neuma 

n 1997) to satisfy the framework develop in chapter 2 and refined as per required. The point of 

views, quotation or comments delivered by respondents during the case studies interviews 

(Patton 1990) were cited in this chapter to factors which could provide explanations purpose 

(Miles&Huberman 1994). In fact, these views reflect IT professional’s own experience (true 

feelings) during the development of offshore projects. Thus, the narrated quotes have capability 

to facilitate the readers about respondents understanding of the offshore development projects. 

The respondent’s job title is used against his views or quotes along with the firms’ code.  
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5.1.2 Firms Background (Case Studies) 

It was mentioned in research design; six firms registered in Pakistan Software Export Board and 

operating in Islamabad were selected for CSFs research. Two of them were medium size have 

more than 50 employees and less than 250 employees and four of them were chosen from small 

business having less than 50 employees. The small and medium development authority of 

Pakistan includes that firm in SMEs who has less or equal to 250 employees. (SMEDA, 2000) 

The firms along with respondents were coded in order to keep the information confidential as 

per commitment with the respondents. The selected cases were coded as Alpha, Beta, Gamma, 

Sigma, Bravo, Charlie as shown in Table. 5.1. It includes firm’s description, no. of employees, 

interviews participants and no. of projects. 

Table 5.1 Overview of Case Firms 
Cases Type Description No. of Employees IT Professional Projects 

One Small Alpha 22 15 10 

Two Small Beta 20 12 15 

Three Small Gamma 10 5 3 

Four Small Sigma 14 10 11 

Five Medium Bravo 70 50 18 

Six Medium Charlie 150 30 21 

 

5.1.3 Respondents (Case Research) 
 
The respondents who contribute significantly in the research included senior developers; sr. 

software engineers can share more factors than juniors. The researchers selected participants with 

at least 1 year experience in the development field and involved at least one offshore project either 

local or remote office. The respondents from medium firms include more than 5 while respondents 

from small size firms include 2-3 IT professionals. The respondents were project managers, sr. 

software engineers, programmers, Software Architect, Director Projects and Quality Assurance 

Managers. In short, three step case studies analysis was conducted.  First, within case analysis of 

each selected firm was completed. This includes respondents from the firms and critical success 

factors identified by the respondents. Then a cross cases analysis of all identified factors was 

conducted. In last, summary of major identified factors was prepared and survey conducted for the 

evaluation of the identified factors.   
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5.1.4 With-in-case Analysis 
 

In this section, With-in-case Analysis described but prior to the discussion of individual case 

findings, summarized information, it is to clarify that they are coded as Alpha, Beta, Gamma, 

Sigma, Bravo and Charlie. The information about the firm’s size, no of projects, no. employees, are 

described in table 5.1. 

5.1.4.1 Case Alpha (Small) 

The interviews were conducted in formal way and finished within the time specified by the 

respondents. The questions were asked in sequential manner and recorded in the form text. The 

recording of the interviews was not permitted by the respondents due to some unavoidable 

constraints. After the interview finished, a list of new identified factors was developed. As case 

Alpha was first of six case studies conducted, two of the stakeholder avoided to point out new 

factors and just tick the factors that were already identified by the researcher from literature 

reviews. The summary of factors identified in Case Alpha is given Table 5.3 and quotes, 

opinion were stated as follows: 

  

Quotations (Case Alpha) 

 

In my opinion, the understanding of the systems requirement is crucial for the development of 

sophisticated and efficient system that can required by the customers  The right output mean the 

quality in system that global client concern and never compromise on this specific aspect of 

information systems. Therefore, requirement engineering means what to build is important for 

the success of projects. It is because we can’t work on the assumption about the requirements of 

clients. There is need to use multiple software and tools for information gathering to understand 

the requirement of the projects. 

 

Software Architect (Case Alpha)  

 

The Software engineers noticed that the developed system is being used by end users. Therefore 

all kinds of bugs and errors should be found in it and corrective actions should be taken before 

the delivery of system to the clients but it can only be possible with user involvement in system 

development life cycle. 

Software Engineer (Case Alpha)  

 

 



Chapter Five – Result Analysis and Discussion  
 

 80

The integration of different modules of systems required strong communication skills as well as 

technical competence of IT professionals as one of the interviewee mentioned that one of the 

challenges, we face today is the integration of legacy systems with new systems modules. It 

was identified that the old technology was more difficult to integrate than newer technologies.  

Moreover, communication within the firm was perceived to be core issues in integrations. 

There is turbulent environment created and everyone complains of not knowing what is going 

on, not being told the right things. So the culture of the firms or offshore client side is very 

crucial in the success of projects. 

 

Team Lead (Case Alpha) 

 

My point of view is different. I think that IT professional should have domain knowledge about 

the system so that right system can be developed for the commercial use. In this way, he/she 

can negotiate and convince the clients to achieve the successful system development. Moreover, 

project plan is crucial for its success and a successful plan can only be developed when project 

team has good understanding of the project’s objectives. The breakdown structure of project 

helps in its completion within time and budget. 

         Project Manager (Alpha) 

 
5.1.4.1.1 Findings Case (Alpha) 
 
It was found from Case Alpha that respondents have different opinion about the success factors 

in offshore information system projects. The findings pointed out that IT professional 

concerned more about the technical aspect of projects. They are eager to learn new technologies 

to be competitive in the market.  The study revealed that domain knowledge, project planning, 

sharing the project objectives, and organization factors like communication among project 

participants and customer’s culture understanding are the crucial factors those contribute in the 

success of software development projects. 
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Table 5.3 Summary of Identified Factors Case (Alpha) 

 
List of Factors  
 

Software 
Engineer 

Programmer Project 
Manager 

Software 
Architect 

Team 
Lead 

Support of Top Management 1 1 1 1 1 

Quality Policies and Standards   1   
Training 1 1    
Organization Structure  1 1 1  

Nature of the system product/service design 1  1 1 1 

Process Management Approach    1  
Employee Relationship 1 1 1 1 1 
Control Change Management   1   

Customer Focus 1 1 1 1 1 
Team Coordination 1  1  1 
User Attitude 1     
User Involvement 1 1 1 1 1 
Project Planning   1 1 1 
Team Communication  1 1  1 
Global culture awareness   1  1 

 

* List of new identified factors (Case Alpha) 

1 Vision/Understanding the goals of project   
2 Comprehensive project plan 
3 Development team ability to negotiate 
4 Development team ability to convince  
5 Domain knowledge e.g. functionality 
6 Long Time for project development 
7 No assumptions about client needs 
8  multiple tools for req. engineering  

 

5.1.4.2 Case Beta (Small) 

The interviews were conducted in semi-formal way and ended 15 minutes late from the 

schedule. The questions were asked in sequential manner and recorded in the form text. In the 

last, a list of new identified factors was developed. In case of Beta, one of participants was not 

present but he left the list after ticked the factors. The summary of factors identified in Case 

Beta is given Table 5.4 and quotes, opinion were stated as follows: 

  

Quotations (Case Beta) 

The information systems either local or offshore developed to support the business process of a 

firm. The knowledge of business process in addition to technical expertise is found helpful in 

the success of systems. For example, in an accounting information system, if one doesn’t know 

the debit and credit along with their nature then one can not build an efficient accounting 

information system and all financial reports will be wrong which may lead to the wrong 
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decisions. Therefore, understanding of the business process is one of the factors contribute in 

the success of business management systems.  

Sr. Software Engineer (Case Beta)  

I would like to focus on the cross-team cooperation and communication during the project 

development and deployment. I got experience in Ahmed Abad (India) project when it was not 

shared that some extra reports required by the clients and we missed them but later we have to 

go back to fix the problems.  

Software Engineer (Case Beta)  

Not Available  

Programmer (Case Beta) 

The first task a development team has to do in offshore project management is the trust 

relationship with the clients. The strong relation motivates the client to share the right 

information with the development team. The IT professional should know how to promote the 

system benefits to change the user attitude toward deployment of the system. The developer 

should deploy prototyping technique to show something tangible to clients. The positive 

attitude of the user helps in generating the required and reliable output along with acceptance 

tests. 

                        Project Manager (Beta) 

5.1.4.2.1 Findings (Case Beta) 

The findings from case Beta included the factors identified from the literature review and 

experts revealed during the interview sessions. The cross-team cooperation and 

communications, user attitudes toward development, user involvement, business process 

management and end user training are the factors those contribute in the success of offshore 

software projects. The summary of factors identified in Case Beta is given Table 5.4 and 

quotes, opinion were stated as follows: 
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Table 5.4 Summary of Identified Factors Case (Beta) 

 
List of Factors  
 

Software 
Engineer 

Programmer Project 
Manager 

Software 
Architect 

Team 
Lead 

Support of Top Management 1 1 1 1 1 

Quality Policies and Standards   1  1 
Training 1    1 
Organization Structure  1    

Nature of the system 
product/service design 

1   1  

Process Management Approach   1  1 
Employee Relationship 1 1 1   
Control Change Management      

Customer Focus 1 1 1 1 1 
Team Coordination  1   1 
User Attitude 1 1  1  
User Involvement 1 1 1 1 1 
Project Planning    1 1 
Team Communication 1 1   1 
Global culture awareness   1  1 

* List of factors identified other than literature review (Case Beta) 

1 Business process management 
2 Cross functional team cooperation  
3 End user training  
4 Data accuracy  
5 User attitude / user involvement  

 

5.1.4.3 Case Gamma (Small) 

 
The interviews were conducted in semi-formal way and ended before time from the schedule.  

The interviewee has to attend their own meeting with their clients. However, the major 

objectives were achieved. The questions were asked in sequential manner and recorded in the 

form text. In the last, a list of new identified factors was developed. In case of Gamma, no 

participant was absent and all contributed desperately. The summary of factors identified in 

Case Beta is given Table 5.5 and quotes, opinion were stated as follows: 

  

Quotations (Case Gamma) 

 

In the offshore development, the core information system staff should be capable. In response 

to question what do you mean by capable. He replied that one should be able to understand the 

customers, its domain and language on one end. On the other end, one must know how to use 

different technological tools and techniques to fulfill the requirement of the projects.  The IT 

professional capability changes the factors those contribute in the success of the project like 
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user attitude, system quality, information quality (prototype approach), and strong GUI. 

Therefore, involvement of the capable employees and empowering them lead the project toward 

success in offshore environment. 

  

Team Lead (Case Gamma)  

 

The choice of the right software engineering model and techniques support the success of 

project. The software systems based on the software process that lead them towards success.  

The beauty of software process is strictly guided to follow the road map that ends in the 

completion of projects. The offshore software engineer should know the standard software 

process like CMM, Agile etc  

Software Engineer (Case Gamma)  

 

The technical reports of the systems development helps in understanding the coding style and 

standard. The turnover of IT professional is critical to the success of projects. Therefore, 

documentation helps us in identifying the gap to be filled in coding. 

 

Programmer (Case Gamma) 

 

The work breakdown structure assists in the identification of tasks along with their 

characteristics. The task identifies the independent, dependent and interdependent activities. In 

this way, critical path can be established for the completion of project within time and budget. 

 

                    Project Manager (Case Gamma) 

 

5.1.4.3.1 Findings Case (Gamma) 

 

The findings from case Gamma pointed out the factors like task characteristics, staff capability, 

user attitude, strong GUI, system quality, information quality, problem domain, end user 

attitude etc. The summary of factors identified in Case Gamma is given Table 5.5 and quotes, 

opinion were stated as follows: 
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Table 5.5 Summary of Identified Factors Case (Gamma) 

 
List of Factors  
 

Software 
Engineer 

Programmer Project 
Manager 

Software 
Architect 

Team 
Lead 

Support of Top Management 1 1 1 1 1 

Quality Policies and Standards   1  1 
Training 1 1 1   
Organization Structure  1 1 1  

Nature of the system 
product/service design 

1  1 1 1 

Process Management Approach  1 1  1 
Employee Relationship 1 1 1 1 1 
Control Change Management      

Customer Focus 1 1 1 1 1 
Team Coordination  1 1  1 
User Attitude 1 1  1  
User Involvement 1 1 1  1 
Project Planning   1 1 1 
Team Communication 1 1   1 
Global culture awareness   1   

 

* List of factors identified other than literature review (Case Gamma) 

1 IS staff capability  
2 system quality 
3 Information quality 
4 Strong GUI 
5 System usefulness  
6 Task characteristics  
7 User attitude  
8 Problem domain 

 

 

5.1.4.4 Case Sigma (Small) 

The interviews were conducted in semi-formal way and ended within time from the schedule.  

The questions were asked in sequential manner and recorded in the form text. In the last, a list 

of new identified factors was developed. In case of Gamma, three members were present in 

interview session. The summary of factors identified in case Sigma is provided in Table 5.7 and 

quotes, opinion were stated as follows: 
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Quotations (Case Sigma) 

In the offshore development, the amount of return on investment contributes in the success of 

project. The firms motivate to perform well on site which will produce more financial return. 

Therefore, the net present value directs the project performance because it motivates IT 

professionals and team lead to perform at their best.  

Team Lead (Case Sigma)  

 

In my views, the local and offshore workstation’s infrastructure motivates the IT workers to 

work better. In response to a question, interviewee elaborates that infrastructure means the 

working environment like proper office, internet facility, meeting room, workshop room etc. 

  

Software Engineer (Case Sigma)  

 

In my humble opinion, the politics in the project leads toward its failure. For example one of 

my project fail because of mum effects. I would like to clarify the mum effect. For example, 

development team examined that project is not going on the right track and will be failed. In 

spite of this understanding, the team does not inform to top management and let the project fail. 

Therefore, politics free environment is success factor for the offshore project.  

 

Software Architect (Case Sigma) 

 

5.1.4.4.1 Findings Case (Sigma) 

 

The finding from case Sigma indicates that return of investment, net present value and politics 

free environment facilitate the project with success. The physical infrastructure of local or client 

site encourages the IT professional to work with loyalty. The instable infrastructure may 

motivate the employee to leave for better opportunity that is harmful for the on going projects. 

The summary of factors identified in Case Gamma is given Table 5.5 and quotes, opinion were 

stated as follows: 
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Table 5.6 Summary of Identified Factors Case (Sigma) 

 
List of Factors  
 

Software 
Engineer 

Programmer Project 
Manager 

Software 
Architect 

Team 
Lead 

Support of Top Management 1 1 1 1 1 

Quality Policies and Standards   1  1 
Training 1 1 1   
Organization Structure  1 1 1  

Nature of the system 
product/service design 

1  1 1 1 

Process Management Approach  1 1  1 
Employee Relationship 1 1 1   
Control Change Management      

Customer Focus 1   1 1 
Team Coordination  1 1  1 
User Attitude 1 1  1  
User Involvement 1 1 1 1 1 
Project Planning   1 1 1 
Team Communication 1 1   1 
Global culture awareness 1     

 

* List of factors identified other than literature review (Case Sigma) 

1 High Return on Investment 
2 Positive Net Present Value 
3 Politics 
4 Physical Infrastructure 
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5.1.4.5 Case Bravo (Medium)   

The interviews were conducted in semi-formal way but time schedule is followed strictly.   

The questions were asked in sequential manner and recorded in the form text. In the last, a list 

of new identified factors was developed. In case of Bravo, seven members were present and 

actively participated in the interview session. The summary of factors identified in case Sigma 

is provided in Table 5.7 and quotes, opinion were stated as follows: 

  

In the offshore development, the role of qualified development team is appreciated by the top 

management. From qualified, I mean formal graduate degree holder from university or institute. 

I have observed that qualified team have strong communication skills and more innovative than 

non-graduates. The client culture understanding is core to offshore project in my opinion. It 

helps in understanding of the problem in deep. Moreover, the leadership skills required to 

motivate team members to do work with their full potential. It also helps in situation when team 

has to stay offshore site for long period of time. The cohesive team is more effective for the 

project success.  

Team Lead (Case Bravo)  

 

The high context culture produce authenticate artifacts due to information validation and 

verification from more than one aspect. The offshore IT professional should be well aware with 

this culture to work in efficient and effective manners.  

Sr. Software Engineer (Case Bravo)  

 

The trust relationship is very important in the development and deployment of successful 

software systems. The human computer interaction is basic building block in the acceptance of 

developed system by the end user. The technical experts should keep in mind the social aspect 

of system so that it can facilitate the end users as they wish.  Easy to use feature of system make 

it popular among the end users and people like to use to systems  

 

Software Architect (Case Bravo) 

 

The success of systems development based upon the financial resource and profit generation 

from these resources. We can hire more skilled people who have already completed many 

projects on offshore and onshore.   

System Analyst (Case Bravo) 
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The effective communication is key to the success of project, thus extreme engineering 

practices should be adopted at remote office.  

Programmer (Case Bravo) 

 

There is need for the documentation of each phase in software development life cycle. It 

reduces chances of errors and defects in the system. It also helps to new IT professional when 

one leaves the firm during the project. 

Team Lead (Case Bravo) 

 

The documentation is hectic job. It should be avoided at offshore site because it kills our 

development time and project extends from the dead lines.   

 Software Engineer (Case Bravo)  

 

5.1.4.5.1 Findings (Case Bravo) 
 
The finding from case Bravo identified that understanding customer culture, phase 
documentation, effective communication, profit on projects, financial resource of a firm are 
factors those contribute in the success of offshore projects. The summary of factors identified in 
Case Gamma is given Table 5.8 and quotes, opinion were stated as follows: 
 

Table 5.8 Summary of Identified Factors Case (Bravo) 

 
List of Factors  
 

Software 
Engineer 

Programmer System 
Analyst 

Project 
Manager 

Software 
Architect 

Team 
Lead 

Support of Top Management 1 1 1 1 1 1 

Quality Policies and Standards    1  1 
Training 1 1 1 1   
Organization Structure  1 1 1 1  

Nature of the system 
product/service design 

1   1 1 1 

Process Management Approach  1  1  1 
Employee Relationship 1 1  1   
Control Change Management   1    

Customer Focus 1  1  1 1 
Team Coordination  1  1  1 
User Attitude 1 1   1  
User Involvement 1 1 1 1 1 1 
Project Plann    1 1 1 
Team Communications 1 1 1   1 
Global culture awareness  1  1  1 
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• List of factors identified other than literature review (Case Bravo) 

1 Financial Resources  
2 Client’s culture understanding  
3 Qualified development team  
4 Strong HCI for client satisfaction 
5 Project Management  Skills  
6 Leadership Skills  
7 cohesive development team 
8 Maximum Profit Generation  
9 Consultative Mgmt. Approach 
10 Trust among team and client  
11 High context culture  
12 control (time, cost, quality) 
13 Realistic user expectations  
14 Effective Communication  
15 User Satisfaction  
16 Documentation of each phase  
17 Certification Qualification 

 

5.1.4.6 Case Charlie (Medium)   

In case of Charlie, the interviews were conducted in semi-formal way and time extends to 30 

minutes due to late joining of two respondents (Team Lead and Sr. Software Engineer). The 

questions were asked in sequential manner and recorded in the form text. In the last, a list of 

new identified factors was developed. In case of Charlie, six interviewees were available and all 

actively participated and contributed in the interview session. The summary of factors identified 

in case Charlie is provided in Table 5.9 and quotes, opinion were stated as follows: 

  

Quotations (Case Charlie) 

 

In the offshore project, experienced team is the key to success. I think technical capable team 

has worth to success in offshore projects. They know how to control the project technically and 

improve the relationship with customer due to their strong technical skills.  

Sr. Software Architect (Case Charlie)  

 

I think software process training is required to be done before initiating offshore projects. In 

this way, all employees involve in the project which give them confidence and encourage them 

to work for the team. The training of software process improvement assists the team members 

to share their knowledge in the light of lesion learnt from training session. In this way, standard 

practices can be implemented which contribute in the success of offshore projects. 

 Sr. Software Engineer (Case Charlie)  
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To me, the scope of the project is very important. The defined scope of the project helps in 

identifying the resources will be required in the project. Moreover, we can plan our projects that 

help in negotiating the project worth with the client.  

 

Project Manager (Case Charlie) 

 

The involvement of the customer motivates involvement of the employees and vice versa. The 

both are the core for the success of project. The employee empowerment enhances their 

motivation toward the project completion. The customer participation in projects avoid 

communication gap and improve customer cooperation that leads to trust relationship.  

 

System Analyst (Case Charlie) 

 

The offshore project required IT infrastructure that have DSL connection around the clock for 

better communication with clients. It helps in data import and export and official online 

discussion with clients or offshore team members. I think, it is core to the success of projects. 

The decentralized environment helps us in working efficiently instead of autocracy. I can work 

longer time in night but can’t come early in office time. Thus, there should be not command and 

control environment in which I can’t work.   

 

Programmer (Case Charlie) 

 

It happened during the project that customer and development team remain unable resolve the 

issue. Therefore, a consultant may guide toward the solution. I think, software firm involved in 

the offshore project development should have a consultant for incidental support and help to 

development offshore or onshore team 

Team Lead (Case Charlie) 
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5.1.4.6.1 Findings (Case Charlie) 

The finding from case Charlie indicates experienced development team is crucial for the 

success of project. Moreover, employee empowerment, involvement and motivation are crucial 

to project success. Furthermore, the customer’s involvements in project activities also avoid 

may useless activities and build trust with development team. The consultant help may lead to 

project success. The summary of factors identified in Case Charlie is given Table 5.9 and 

quotes, opinion were stated as follows: 

 

Table 5.9 Summary of Identified Factors Case (Charlie) 

 
List of Factors  
 

Software 
Engineer 

Programmer System 
Analyst 

Project 
Manager 

Software 
Architect 

Team 
Lead 

Support of Top Management 1 1 1 1 1 1 

Quality Policies and Standards    1  1 
Training 1 1 1 1   
Organization Structure  1 1 1 1  

Nature of the system 
product/service design 

1   1 1 1 

Process Management Approach  1  1  1 
Employee Relationship 1 1  1 1 1 
Control Change Management   1    

Customer Focus 1  1  1 1 
Team Coordination  1  1  1 
User Attitude 1 1   1  
User Involvement 1 1 1 1 1 1 
Project Planning    1 1 1 
Team Communication 1 1 1   1 
Global culture awareness    1  1 

 

* List of factors identified other than literature review (CASE Charlie) 

 
1 Experiences 
2 User involvement  
3 Defined Project Scope 
4 Technically Capable team 
5 DSL Internet Facility  
6 Employees involvement  
7 Consultant’s Help 
8 Employee motivation  
9 IT infrastructure 
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5.1.5 Cross-case analysis 
 
In this section, findings of six case studies were presented in table 5.10. It includes factors identified 
by literature and case studies. The cross-case studies are displayed on the horizontal side in first row 
while factors are listed on the vertical angle in first column.  
 

Table 5.10 Summary of Identified Factors Cross-Case Analysis 

                                 Cases Studies 
List of Factors  
 

Alpha Beta Gamma Sigma Bravo Charlie 

Support of Top Management 1 1 1 1 1 1 

Quality Policies and Standards    1  1 
Training 1 1 1 1   
Organization Structure  1 1 1 1  

Nature of the system product/service 
design 

1   1 1 1 

Process Management Approach  1  1  1 
Employee Relationship 1 1 1 1 1 1 
Control Change Management   1    

Customer Focus 1 1 1 1 1 1 
Team Coordination  1  1  1 
User Attitude 1 1   1  
User Involvement 1 1 1 1 1 1 
Project Planning    1 1 1 
Team Communication 1 1 1   1 
Global culture awareness  1  1  1 

Factors Identified in CHARLIE 
(CASE STUDY) 

      

Understanding the goals of project   1      
Comprehensive project plan 1      
Team’s ability to negotiate 1      
Team’s ability to convince  1      
Domain knowledge  1      
Long Time for project  1      
No assumptions abt client needs 1      
Multiple tools for req. engineering  1      
Business process management  1     
Cross functional team cooperation   1     
End user training   1     
Data accuracy   1     
User attitude / user involvement   1     
IS staff capability    1    
system quality   1    
Information quality   1    
Strong GUI   1    
System usefulness    1    
Task characteristics    1    
User attitude    1    
Problem domain   1    
High Return on Investment    1   
Positive Net Present Value    1   
Politics    1   
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Physical Infrastructure    1   
Financial Resources      1  
Client’s culture understanding      1  
Qualified development team      1  
Strong HCI for client satisfaction     1  
Project Management  Skills      1  
Leadership Skills      1  
cohesive development team     1  
Maximum Profit Generation      1  
Consultative Mgmt. Approach     1  
Trust among team and client      1  
High context culture      1  
control (time, cost, quality)     1  
Realistic user expectations      1  
Effective Communication      1  
User Satisfaction      1  
Documentation of each phase      1  
Certification Qualification     1  
Experiences      1 
User involvement       1 
Defined Project Scope      1 
Technically Capable team      1 
DSL Internet Facility       1 
Employees involvement       1 
Consultant’s Help      1 
Employee motivation       1 
IT infrastructure      1 

 
Finally, based on the case study analysis, researcher used a distinct clause of RMS (Relational 

Management System) to refine the duplicate factors then consultative approach is applied for the 

rectification of technical similar factors. The researcher prepared a list of identified factors for their 

evaluation using industry wide survey. The responses were entered in MS-Excel and Principle 

Factor Analysis technique was applied to investigate the critical success factors (5.2.0). 

 

5.2 Results Descriptive Analysis (Survey) 

The industry wide survey method applied to answer the research question 2:  

To what extent small and medium software development firms of national software 

industry are equipped with ICT infrastructure to clutch the global wave of offshore (global) 

outsourcing of information systems?  

 

The survey analysis design described in chapter 4 and presented in the form of tables, graphs, 

charts, diagrams followed by interpretation and discussion.  
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5.2.0 Principal Factor Analysis (Case Studies)  

In response of case studies, 53 new factors were identified. After removing the duplicate and 

technically similar factors, there were 42 remaining factors. The factors shown high mean values 

and low standard deviation were included in Principle Component Analysis. The researcher 

applied two loops in factors analysis to investigate the critical success factors. There are 17 factors 

were investigated as shown in table 5.2.1  

Table – 5.2.1 Principal Component Analysis 
Rotated Component Matrixa 

 Component 

 1 2 3 4 5 6 7 8 

UPG -.021 -.026 .995 -.025 -.024 .025 -.021 -.016

CPP .987 -.031 -.007 .005 -.002 .060 -.014 .015

DK .987 -.031 -.007 .005 -.002 .060 -.014 .015

ISC -.029 .033 -.025 .890 -.090 -.104 -.027 -.002

TMS -.018 -.023 -.008 .067 .848 .122 .038 -.045

UA .987 -.031 -.007 .005 -.002 .060 -.014 .015

IT-Infra -.019 -.042 -.043 -.091 -.193 -.060 .894 -.105

CCU -.089 -.152 -.127 -.183 -.146 .794 -.022 -.118

PMS -.032 -.061 -.034 .182 -.079 -.121 -.082 .879

LMS -.031 .824 -.014 .278 -.006 .074 -.010 -.114

Rotated Component Matrixa 

 Component 

 9 10 11 12 13 14 

HCCDT .968 -.045 -.057 .059 .030 .049 

US -.064 .028 -.033 -.057 .925 -.055 

Qual -.062 .125 .466 .800 -.073 -.014 

EXP -.018 -.022 .914 .161 .046 .035 

UI .968 -.045 -.057 .059 .030 .049 

TCT -.020 -.020 -.021 -.050 -.023 .937 

EM .039 .882 .034 .052 -.150 -.094 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization. 
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The identified above critical success factors are displayed with codes in Table 5.2.2. The 

researcher applied consultative approach to amalgamate the similar factors and remaining critical 

success factors are shown in Table 5.2.3 those are ready for comparison with others countries.  

Table 5.2.2 Clustering of CSFs 

Sr. # Code Factor Description Selected Factor 
1 CPP Comprehensive project plan 

2 PMS Project Management  Skills  
 

Project Management Skills 

Reason: Project planning is part of project management skills

3 ISC 
IS staff capability  
 

4 Qual 
Qualification 

5 EXP 
Experiences 

6 TCT Technically Capable team 
 

Technical Capable Team 
 
Reason: Team’s capability increase due to qualification 
and experiences  

7 UI User involvement  
 

8 US 
User Satisfaction  

9 UA 
 
User attitude  

User Involvement 

Reason: User Involvement positively affects on user 

attitude and user satisfaction  
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Table 5.2.3 Final List Critical Success Factors  
Sr.# code description  References  

1 UPG Understanding the goals of project    

2 UI User Involvements  Kydd, 1989,   Cox et al., 1981, Umble  et 

al. 2003 
3 TCT Technically Capable Team   

4 TMS Top management supports Umble et al., 2003, Akkermans, v. Helden, 
2002, Al-Mashari et al., 2002, Wixom and 
Watson, 2001, Kydd, 1989, White et al., 
1982, Cox et al., 1981 

5 IT-Infra IT  Infrastructure  Harkness, Segars and Kettinger 1996; 
Grover and Teng 1998; Broadbent, Weill 
and St. Clair 1999; Wu 2003 

6 CCU Client’s culture understanding  
7 PMS Project Management  Skills  Akkermans, v. Helden, 2002, Akkermans, 

v. Helden, 2002, Wixom and Watson, 2001 

8 LMS Leadership Skills   

9 HCCDT High context culture in development team  
10 EM Employee Empowerment  Milakovich (1991) 

 

The above identified CSFs in Table 5.2.3 were classified using consultative approach in Table 5.2.4. 

Table 5.2.4 Classification of CSFs 

Sr.# Code Factors Descriptions Type 

1 UPG Understanding the goals of project Technical / External 

2 UI User Involvement Management/ External 

3 TCT Technical Capable Team Technical/ Internal 

4 TMS Top management supports Management/ Internal 

5 IT-Infra IT  Infrastructure Technical/ Internal 

6 CCU Client’s culture understanding Management/ External 

7 PMS Project Management  Skills Management/ Internal 

8 LMS Leadership Skills Management/ Internal 

9 HCCDT High context culture Management/ Internal 

10 EM Employee Empowerment Management/ Internal 
Consultative Approach used in classification and ranking of CSFs supported by (Raval, 1999; 

O'Conner, 2000; Mani and Rajkumar, 2001) 
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After comprehensive research review, literary contributions especially focus on (critical) 

success factors of IT outsourcing projects listed described in Table 5.2.5 

 

Table 5.2.5 Critical Success Factors Research 

Research Study Research 
Fields 

Perspective Research 
Methods 

CSFs 

Adelakun and Jennex 
(2003) 

OSD Client/Provider Interviews and 
Literature  

6 

Cullen and Willcocks 
(2004) 

IT outsourcing Client/Provider Case studies 11 

Delmonte and 
McCarthy (2003) 

OSD Client/Provider Literature review 5 

Gupta Raval (1999) IT outsourcing Client/Provider Experience and 
Cases 

7 

Mani and Rajkumar 
(2001) 

OSD Client/Provider Experience 21 

Oecking Westerhoff 
(2005) 

IT outsourcing Client Experience 5 

Rao (2004),  IT outsourcing Client Experience and 
Literature  

5 

Raval (1999) OSD Client/Provider Experience 7 

Ishfaq & Muzaffar 
(2010) 

OSD Client/provider Literature, Case 
Studies, Survey, 
Expert Experience 

10 

 
 

5.2.1 Discussion (Critical Success Factor – Identified)  

CSF-1. Understanding the goals of project (Cases) 

The clear understanding of the project helps in generating rationale plan for the project 

implementation to facilitate the clients as per their expectations. The ambiguities in 

organizational communication process, management practices, the project requirement and 

project design may all sink when project goals are not shared openly with all the project 

stakeholders. Therefore, there is need to establish protocol for communications, roles and 

responsibilities among project stakeholder based on the objectives of the projects.  In general, 

firms sent project specifications to offshore vendor on assumptions that it would save cost 

(Cliff, 2004). Due to low understanding of project goals cost saving decreases from 50% to 

20% that may lead to no savings at all (Jacobson and Lidman, 2004). The offshore projects are 

complex in nature as compare to simple traditional application development project (Adelakun 

and Jennex, 2003). Offshore project found complex (e-business and web application 
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developments) generally used “follow the sun” approach. These projects tend to be less 

structured in general, requiring more client contact and project management skills.  

 

CSF-2. User Involvement   (Literature – Case  Mapping) 

The end user involvment is to uderstand the goals of projects for the their success. Detlev D. 

Hoch (1999) stated softwae development firms are reserving more resources for the involvlemt 

of end users 

CSF-3. Technical Capable Team (Literature – Case Mapping) 

The researcher found that highly qualified technically capable team is critical in the success of 

offshore venture/project. 
 

CSF-4. Top management supports (Literature – Case Mapping) 

The responses revealed that involvement of top management or its support is critical to the 

success of offshore projects. Robert N. Charette (2005) stated that absence of top management 

involvement leads toward the project failure. The said factor is also supported by researchers 

(Umble et al., 2003, Akkermans, v. Helden, 2002, Al-Mashari et al., 2002, Wixom and Watson, 

2001, Kydd, 1989, White et al., 1982, Cox et al., 1981) 

 

CSF-5. IT Infrastructure (Literature – Case Mapping) 

IT infrastructure is basic building block of offshore project execution. It reduces cost, time and 

help in maintaining the record of the project along with customer’s requirements. It enhances 

the communication among project stakeholders and improves the quality of work due to 

location and time independence working environment. The said factors is supported by 

researchers (Harkness, Segars and Kettinger 1996; Grover and Teng 1998; Broadbent, Weill 

and St. Clair 1999; Wu 2003) 

 

CSF-6. Client’s culture understanding (Cases) 

Fleming Parker (2008) stated that the time pressure to offshore services or projects is increasing 

due to competitive environment but culture understanding is very important. A mis-

understanding of Indian culture will result in higher costs that lead to cost deficits disaster. The 

client and vendors working staff (Indian vs. Western staff) and Western vs. Indian) must train 

on the cultural differences to successful project development.  Buchta et al. (2004) identified 

that cultural similarities and German language skills will help Germany in offshore projects 

especially in Eastern European countries (e. g., Czech Republic, Poland, Russia, Ukraine) while 
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structural, cultural, and linguistically problems cause difficulties to German-speaking firms in 

USA, India etc. 

CSF-7. Project Management Skills (Literature – Case Mapping) 

German firms initial experiences with offshore software projects were positive (Schaaf and 

Weber, 2005). Media reports OSD projects could not live up to their expectations, were 

abundant (BITKOM, 2005). In addition to complex nature of offshore projects (Adelakun and 

Jennex, 2003), the major cause for negative performance was poor project management 

(Moczadlo, 2002). 

CSF-8. Employee Empowerment (Literature – Case Mapping) 

According to Milakovich (1991) satisfaction of internal and external customers need strategies 
of employee’s empowerment and performance measurement. 
 

CSF-9. Leadership or Motivational Skills (Cases) 

The motivation of employees can lead the project toward success. The leadership skills required 

to motivate employee for efficient and effective work at offshore offshore development site. 

The higher motivation of employees leads toward more efficient work that achieves success in 

projects. 

 

CSF-10. High context culture in development team (Cases) 

In high context culture, development team does not take direct decision but have to make 

rationale decision. The rationale decisions in offshore project have long term impact and clients 

have to manage their contract for long time with development team. Therefore, rush decisions 

can lead them toward the failure of project. The high context culture may provide established 

processes for decision making and may avoid mistakes in decision making.  
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5.2.2 List of Critical Success Factors 
1. Understanding the goals of project 2. User Involvement    3. Technical Capable Team   

4. Top management supports 5. ICT Infrastructure 6. Client’s culture understanding   

7. Project Management Skills 8. Employee Empowerment 9. Leadership or Motivational Skills  

10. High context culture in development team  

 

 

                  Table 5.2.6 Critical Success Factors 
Critical Success 

Factors Ranks 
Status 

CSF-1 10 New  
CSF-3 9 Experienced 
CSF-8 9 Experienced 
CSF-4 8 Experienced 
CSF-7 8 Experienced 
CSF-9 8 New 
CSF-2 7 Experienced 
CSF-6 7 New 

CSF-10 7 New 
CSF-5 5 Experienced 
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Critical Success Factors  

Line Chart 5.1  

 

In addition to critical success factors investigation, the case studies research evaluated the 

following hypothesis related to RQ1. 
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         5.2.3 Hypothesis Outcome  

 

Table 5.2.3 Hypothesis Outcome 

Research Question 1.  What are the critical success factors that significantly contributing 

in offshore information systems projects in small and medium enterprises? 

H1.1 There is need to identify the critical success factors Supported 

H1.2 The critical success factors signicantly contribute in success of global projects  Supported 

H1.3 The critical success factors are identical in nature for global software projects  Not Supported 

H1.4 The critical success factors have standard value for global software projects   Supported 

 

5.2.4 Extreme Engineering Model 

The investigation of case studies research directed the researcher to propose a extreme engineering 

model for software project success shown in Fig-5.1. The said model is triangular in nature. It is 

divided into top management support, customer involvement, and employee empowerment. The 

model talked about what to build means understanding of the project goals that was the most critical 

success factor investigated by the researcher. When it becomes transparent, “what to build” then 

model will lead the development team toward, “how to build”. In both phase, involvement of top 

management would direct the project toward success. Hoffherr et al. (1994) focused on the value of 

top management in firm’s excellence.  

 

Robert N. Charette (2005), said in his article why software fails? “A lack of upper-management 

support can also damn an IT undertaking. This runs the gamut from failing to allocate enough 

money and manpower to misalign IT project's relationship to firms”.  Moreover, project success will 

also base on employees empowerment and involvement of customers till the project closure. John 

(2002) stated that ordinary people performance improved when they are involved in software 

development practices.Detlev D. Hoch (1999) stated “how world leading software firms prefer the 

end users involvement?” 
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The doted lines indicate continuous feedback from customers for continuous improvements in 

processes to develop efficient and effective software system.  

Discussion (Extreme Engineering)  

There is no single technique that removes all the problems of software projects (Frederick P. Brooks, 

1987). According to R. Balzer (1985), "Automatic programming”, the generation of program for 

solving a problem from specifications and it is expected that stated technology will provide 

solutions. D.L. Parnas (1985) argued that that “the term “Automating Programming” is used for 

glamour and not for semantic contents”. Thus software engineering methodologies alone are unable 

to provide concrete solutions to the local industry and global demands. Learning and sharing of 

innovation among peers, collaboration among firms and countries could gerenate wealth (Foray and 

Lundvall, 1996; Lundvall and Johnson, 1994). The integration of different discipline theories and 

concepts help in understanding the software development for software industry.  

In this context, diffusion of innovation theory (Moore & Benbasat 1991; Roger 1995) was employed 

by Kaltio and Kinnula (2000), Larsen and Kautz (1997) Mustonen-Ollila and Lyytinen (2003). Other 

theories applied include evaluation theory (Ares et al. 2000); motivation theory (Baddoo & Hall 

2002b); marketing theory (Kaltio & Kinnula 2000); Mintzberg’s organizational theory (Larsen & 

Kautz 1997); knowledge management theory (Meehan & Richardson 2002); organizational behavior 

literature  (Abrahamsson 2001); social psychology and technology acceptance and innovation 

adoption (Agarwal & Prasad 2000) Gray (1998) used grief theory from psychology to model 

resistance to software process development.” Moreover, Baddoo and Hall (2002a) borrowed the grid 

methodology from psycho analysis to investigate the functions of experts in firms which had 

implemented software process development.  

 

Extreme engineering model  
Figure 5.1 
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The researcher argued that joint venture of software engineering and TQM practices can lead 

towards successful project, products, services that could improve the performance of the industry at 

global and local scale. The author named this joint venture as “extreme engineering” (a new coin 

term) which is a blend of TQM practices along with software engineering methodologies. The 

process of quality function deployment defined as: “how do we understand the quality that our 

customers expect and make it happen in a dynamic way” (Martins and Aspinwall, 2001; Chow-Chua 

and Komaran, 2002). It may also refer to as “House of Quality (HOQ)” that directed toward the 

employees consultative approach participating across the departments. It is four phases approach 

shown in the figure-II. 

 
Figure – 5.2 House of Quality 

Source: Cohen (1995) 

The initialization of business starts with customer attraction and retention. Therefore, a strong 

relationship is required to understand the customers as shown in figure-III. 

 
Figure – 5.3 Customer Focus 

Source: Chaudhuri and Shainesh (2004) 

The understanding of customers is very important for penetration and positioning of product or 

service distribution by any organization. This understanding becomes the base of the relationship in 
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future. What are important for the customers, how do they react towards new product? What are 

their expectations from new product or service? There is detailed market research required to 

understand the customers. The organization representative can use questionnaire survey and 

interviews to analysis their requirement and to understand them. Moreover, customers should be 

invited in discussion forum, seminars and other event to win their trust and assess their needs.  

Savolainen (2000) stated that TQM belongs to management discipline and its purpose is to 

incorporate quality in firm at 3600 . According to Ugboro and Obeng (2000), “It is based on; 

continuous improvement, top management leadership, employee empowerment and customer focus”. 

Thus, it is called extreme engineering as it will work on extreme ends of an organization i.e. starts 

from emploees performance (extreme internal) and ends on customer satisfaction (extreme external).  

According to Quazi and Padibjo (1997) TQM means a turnaround in corporate culture. The Extreme 

Engineering will affect the firms at 360o degree instead of specific unit or process to create 

innovative culture for continuous improvement in performance of software industry in the form of 

quality process, product and project developed and deployed by software firms in national software 

industry around the globe.    

 

5.3 Results Descriptive Analysis (Survey) 

The survey design was described in chapter 4. In this section description results using proportion 

method was described along with Interpretation (5.3.2). 

 

5.3.1 Respondents   

Table 5.3.1 AGE in Years 

< 25 Year 25 to 30 30 to 35 35 to 40 > 40 Years Others 
20% 60% 14% 4% 2% 0% 

 

Table 5.3.2 Gender Status 

Male Female Others 
97% 3% 0% 

Table 5.3.3 Marital Status 

Married Unmarried Divorced Others 
35% 60% 5% 0% 

 

 

Table 5.3.4 Academic Qualification 

PhD Master BS Diploma Certification Others 
0% 55% 42% 1% 2% 0% 
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Table 5.3.5 Practical Experience 

>5 years 4 to 5 3 to 4 2 to 3 < 2 years Others 
25% 26% 20% 10% 19% 0% 

 

  Table 5.3.5 Job Status (Category) 

Project 
Managers Programmers 

System 
Admin. 

Software 
Engineers Business Analyst 

Others 

28% 32% 12% 16% 12% 0% 
 

Table 5.3.6 Package Salary 

> 8 Lac 6 to 8 4 to 6 2 to 4 < 2 Lac Others 
10% 24% 16% 28% 22% 0% 

 

Table 5.3.7 Job Satisfaction  

Strongly 
Agree Agree Un-Decided Disagree Strongly Disagree 
26% 66% 5% 3% 0% 

 

 

Table 5.3.8 Firm Age  

>2007 2006 2005 2004 2003 2002 
2% 10% 15% 6% 22% 45% 

 

Table 5.3.9 Firm Size 

200 to 300 100 to 200 < 50 
2% 18% 80% 

 

Table 5.3.10 Software Development Employees 

200 to 300 100 to 200 < 50 
7% 18% 75% 

 

 Table 5.3.11 Employees are Tool Oriented  

Strongly Agree Agree Un-Decided Disagree Strongly Disagree 
19% 60% 10% 8% 3% 

 

 

Table 5.3.12 Firm Type 

COTS Customized In-House Domestic Off Shore only Others 
9% 30% 21% 10% 30% 0% 
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5.3.2 Results Interpretations    

The results showed that ninety percent IT professionals are below 35 years age limit and 97 percent 

belongs to male category. The marital status showed that 60% were found unmarried and 35% 

married along with 5% divorced. Moreover, 55 percents have master’s degree and 42 percent have 

bachelor degree, 2 percent have certificates and 1 percent was diploma holders. The IT professional 

working in national software industry 70 percent have 4-5 years experience and  10 percent have 2-3 

years of experience and 19 person have less than 2 percent experience. There were found 28% 

project managers, 30% programmers, 16% software engineers and 12% system admin in national 

software industry of Pakistan. In response to annual income, only 10% are earning more than 8 Lac, 

24% earning 6-8 Lac, 16% earning 4-6 Lac, 28% earning 2-4 Lac and 22% earning less than 2 Lac. 

In response to job satisfaction 66% responded that they are satisfied with their earning and 26% are 

agree and 3% are disagree with their salary package. In response to the development approach, 60% 

were agree and 19% strongly agree that they are tool oriented while 8% were disagree and 3% were 

strongly disagree. The software development firms are developing 9% commercial of the shelf 

software, 30% customized, 21% in house development, 10% domestically and 30% producing 

offshore software development. 

 

5.4 Software Development Models/Tools/Techniques Analysis 

In this section, pie-chart method is used instead of text interpretation for the understanding of the 
readers. 

   

Table 5.4.1 Software Development Models 

CMMI CMM Prototype Agile 
Method 

Six sigma Test driven 
development 

2% 14% 28% 26% 14% 16% 
 

Software Development Models

15%

14%

28%
13%

14%

16% 0%

CMMI

CMM

Prototype

Agile
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Test driven
development
Others 

 
Pie-Chart – 5.4.1 
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Table 5.4.2 Software Maintenance Techniques 

Fault 
reports 

Change in 
products 

Restructuring Reverse 
engineering  

Increment  Forward 
Engineering 

Others 

18% 22% 16% 14% 15% 14% 1% 

Software Engineering Techqnique

18%

22%

16%
14%

15%

14% 1%

Fault reports

Change in product

Restructuring

Reverse
engineering 
Increment 

Forward
Engineering
Others  

Pie-Chart – 5.4.2 

 

              Table 5.4.3 Software Implementation Approach 

Top down Bottom up Hybrid  Pilot  Phase Parallel Others 
15% 17% 23% 12% 15% 18% 0%

               

15%

17%

23%12%

15%

18% 0%
Top down
Bottom up
Hybrid 
Pilot 
Phase
Parallel
Others  

Pie-Chart – 5.4.3 

Table 5.4.4 Software Testing Techniques 

Structural Functional Clean 
room 

Complexity 
Matrices 

Hybrid Code 
walkthroughs 

Others 

22% 28% 11% 12% 11% 16% 0% 
 

Software Testing Technique
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28%
11%

12%

11%

16% 0%
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Matrices
Hybrid -Ccmp
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Pie-Chart – 5.4.4 
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Table 5.4.5 Software Coding Language/Tools 

Java C++ VC++ Object 
Pascal 

C#,  .Net PHP Others 

19% 15% 14% 6% 23% 20% 3% 
 

Software Coding Language
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14%6%
23%

20%
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C++
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Object Pascal
C#,  .Net
PHP
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Pie-Chart – 5.4.5 

 

 

Table 5.4.6 Software Design Approach  

General 
Design 

Logical 
Design 

High 
Level 
Design 

Modular 
Design 

Physical 
Design 

low 
level 
design 

Others  

22% 21% 18% 15% 13% 11% 0% 

Software Design Approach
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21%

18%

15%

13%
11% 0%

General Design
Logical Design
High Level Design
Modular Design
Physical Design
low level design
Others 

 
Pie-Chart – 5.4.6 

Table 5.4.7 Software Object Oriented Modelling Approach  

Use case 
Modelling 

Class 
Modelling 

Dynamic 
Modelling

CASE 
Tools 

UML 
Prototype 

Others 

16% 14% 15% 14% 18% 23% 0% 
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16%

14%
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Pie-Chart – 5.4.7 

 

Table 5.4.8 Software Requirement Engineering Methods  

Interviews Online 
discussion 

Study 
forms/reports

Online  
survey 

Scenarios Rapid 
Prototyping 

Others 

23% 21% 14% 12% 13% 17% 0% 

23%

21%

14%
12%

13%

17% 0% Interview s

Online discussion

Study forms/reports

Online  survey

Scenarios
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Pie-Chart – 5.4.8 

     

Table 5.4.9 Software Engineering Methods  
Waterfall Agile Method Prototype Spiral Model Rational Unified Process 

16% 34% 23% 13% 14% 
 

          

Software Engineering Models
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 Pie-Chart – 5.4.9 
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5.5 Descriptive Analysis IT Infrastructure (Survey)  

In this part, the results of survey were presented in the form of tables and line charts  

 

Table 5.5.1 Internet Facility in SMEs 

100% 75% 50% 25% <25% 
72% 13% 11% 1% 3% 
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          Line Chart – 5.5.1 

5.5.1 Resutls Interpretation  

In survey response, the results shown in Table 5.5.1 and Line Chart 5.5.1, According to the 

results, seventy two percents firms have 100% internet facility to development team. The 

thirteen percent have 75%, 25 percent have 1% and three percent have less than 25% internet 

facility in small and medium software development firms.  

 

Table 5.5.2 Internet Connection Type 

Broadband Satellite Dialup Post Paid Prepaid Others 

90% 3% 2% 3% 1% 1% 
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5.5.2 Results Interpretation  

In survey response, the results shown in Table 5.5.2 and Line Chart 5.5.2, According to the 

results, ninety percent firms have 100% broad band internet connect that required for the data 

exchange and communication among development team. The three percent have satellite 

connection which is more fast than broad band and two percent have dial up which is very 

slow and development team can not achieve its objective. The overall results showed that 97% 

firms have broad band and satellite connections.  

 

Table 5.5.3 Web Security  

100% 75% 50% 25% No Security 
5% 20% 16% 4% 55% 
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Line Chart – 5.5.3 

5.5.3 Interpretation  

In survey response, the results shown in Table 5.5.3 and Line Chart 5.5.3, According to the 

results, fifty five percent firms provide no security on their website. Twenty percent have 75% 

secure website, sixteen percent have 50% web security, four percent provides 25% secure 

website and only five percent provide 100%. The results revealed that software firms are not 

focusing on the web security that does not support the hypothesis (H2.5). The information 

security on the website is very important for the exchange of information, data, and funds. 

Therefore, software firms should provide information security services on their website or 

should secure their website by taking services from third party. In this way, global clients will 

contact with firms without the loss of data or information that is communicated among 

different employees, customers, suppliers etc. 
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Table 5.5.4 Network Platform at SMEs 

WI-FY WI-MAX WAN LAN VAN Others 
25% 12% 22% 38% 3% 0% 
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Line Chart – 5.5.4 

5.5.4 Results Interpretation  

In survey response, the results shown in Table 5.5.4 and Line Chart 5.5.4, According to the 

results, sixty percent have wide area network to communicate with remote clients and three 

percent have virtual area network while thirty eight percent have local area network services in 

their firms. The results revealed that software firms are moving towards the implementation of 

latest trends in network environment. 

 

Table 5.5.5 Official Website Type 

4-Tier 3-Tier 2-Tier Simple No website 
12% 21% 15% 48% 4% 
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         Line Chart – 5.5.5 

5.5.5 Results Interpretation  

In survey response, the results shown in Table 5.5.5 and Line Chart 5.5.5, According to the 

results, twelve percent have official website with 4-tier architecture, twenty one percent have 

3-Tier architecture, fifteen percent have 2-Tier website architecture and forty eight percent 

have simple official website. The results revealed that software firms are gradually 
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implementing three tier and four tier architecture in which transactions and communications 

become efficient and effective.  

 

Table 5.5.6 Database Platform 
ORACLE MS SQL MYSQL DB2 MS Access Others 

30% 29% 27% 2% 12% 0% 
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           Line Chart – 5.5.6 

5.5.6 Results Interpretation  

In survey response, the results shown in Table 5.5.6 and Line Chart 5.5.6, According to the 

results, thirty percent of the firms using ORACLE as database technology, twenty nine percent 

are practicing Microsoft SQL server, Twenty seven percent are using My SQL and twelve 

percent using Microsoft Access and only two percent are using DB2. The ORACLE and MS 

SQL server are leading database technologies using by software firms and My SQL and MS 

Access are also very much spreading around the globe especially for small firms. One more 

reason for MySQL is its open source. The results revealed that software firms are practicing 

leading database technologies for their development purposes.  

 

Table 5.5.7 Telecom and Network Platform 

NORTEL Siemens MCI Cisco Lucent Others 
17% 13% 8% 57% 5% 0% 
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5.5.7 Results Interpretation  

In survey response, the results shown in Table 5.5.7 and Line Chart 5.5.7, According to the 

results, fifty seven percent firms are using CISCO telecom and network platform, seventeen 

percent are using Nortel network platform, thirteen percent are using Siemens and other are 

using MCI and Lucent network platform. The CISCO is world leader in telecommunication 

and networking services and 51% are using the network while other NORTEL and Siemens 

are also popular network solution providers. The results revealed that software firms are 

practicing leading telecom and network technologies for their communication and information 

exchange with their clients and other stakeholders.  

 

           Table 5.5.8 Operating System Platform 

Windows Unix  Linux OS2  Others 
67% 11% 17% 3% 2% 
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                                                 Line Chart – 5.5.8 

5.5.8 Results Interpretation  

In survey response, the results shown in Table 5.5.8 and Line Chart 5.5.8, According to the 

results, sixty seven percent firms are using Microsoft Windows Family as operating system 

platform and seventeen percent are using Linux, eleven percent are using Unix and 4% are 

using IBM OS2 and 2% are using other platform like Novel or Apple Mac. The windows is 

global operating system and 67% local software firms are practicing it while the other have 

experiencing Unix and Linux both are again global brands. However, the responses of OS2 

practices are very weak. The results revealed that software firms are practicing global and 

leading Operating Systems in their development operations that shows global clients also 

prefer these global platforms that lead to strategic synchronization of clients and supplier 

operations.  
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Table 5.5.9 Enterprise Application Software Platform 
SAP ORACLE JD 

Edward 
BAAN Others 

0% 30% % % 70% 
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5.5.9 Results Interpretation  

In survey response, the results shown in Table 5.5.9 and Line Chart 5.5.9, According to the 

results, 30% are using ORACLE as enterprise application software and seventy percent used 

other unknown or customized enterprise application software. SAP, BAAN and JD Edward 

are not utilizing at all in software development firms. The results revealed that software firms 

are not practicing globally accepted enterprise application software. They are providing 

services in customized enterprise application software. Therefore, the results do not support 

the hypothesis (H2.6).  
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Table 5.5.10 Hardware Platform 

Dell COMPAQ IBM ACCER TOSHIBA 
52% 20% 15% 6% 6% 
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               Line Chart – 5.5.10 

 

 

5.5.10 Resutls Interpretation  

In survey response, the results shown in Table 5.5.10 and Line Chart 5.5.10, According to the 

results, fifty two percent firms have installed Dell Hardware Platform, twenty percent have 

COMPAQ, fifteen percent IBM, six percent ACCER and six percent have installed Toshiba.  

The dell is global leader in hardware platform and COMPAQ, IBM, ACCER, TOSHIBA are 

well known brands around the globe. The results revealed that software firms are equipped 

with standard hardware platform.  

 

  Table 5.5.11 Web Server Platform 

MS IIS Apache Google Others 
45% 28% 9% 18% 
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5.5.11 Results Interpretation  

In survey response, the results shown in Table 5.5.11 and Line Chart 5.5.11, According to the 

results, forty five percent firms are practicing Microsoft IIS, twenty eight percent are using 

Apache, nine percents are using Google web server while eighteen percent are using other web 

servers. The Microsoft Internet Information Server has global standing and second to Apache 

Web Server that are practicing by software development firms. The results revealed that 

software firms are practicing globally accepted web server for data exchanges. The same Web 

Servers are practicing the international clients. 

  

5.5.12 Hypothesis Outcomes  

The hypotheses outcomes were resulted from the industry wide analysis that represent the e-

readiness of SMEs (ICT) of Pakistan shown in table 5.5.1. 

Table 5.5.1 Hypothsis Outcome 
S. # Research Question 2. To what extent small and medium software development firms of national 

software industry are equipped with IT infrastructure to clutch the global wave of offshore (global) 

outsourcing of information systems? 

H2.1 The SMEs (ICT) are  equipped with latest software development tools and 
techniques 

Supported  

H2.2 The SMEs (ICT) are  equipped with latest software engineering methods and 

models 

Supported  

H2.3 The SMEs (ICT) are  equipped with technological infrastructure for global projects   Supported 
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5.6 GloCal Experiment 

The said experiment design is described in chapter 4 and executed in this chapter 5 to 

address the first part of question no. 3. The results presented in the form of tables and 

graphs followed by interpretation and discussion. The research question 3 is given below to 

facilitate the reader. 

RQ3: To what extent IT Professionals are equipping with global software development 

skills and practicing standard software process for global software systems 

developments? 

 
Before the execution of GloCal experiment, the investigated skills are coded based upon 
the grounded theory as shown below Table 5.6.1. 
 

Table 5.6.1 List of Global Skills 
Code 

# Skills Description  
Code 

# Skills Description  
1 software configuration  17 contract management 
2 web engineering  18 software integration skills 
3 requirement engineering  19 Prfoessional conduct   
4 problem analysis 20 requirements management 
5 creative analysis 21 software project tracking 
6 quality assurance 22 inter-group coordination 
7 project closing   23 peer review 
8 software development  24 quantitative process management 
9 software integration 25 software quality management 

10 Project planning  26 technology change management 
11 Project design  27 programming language structure  
12 marketing  28 database administration 
13 technical writing  29 software design  
14 verbal communication  30 website development  
15 written communication  31 database design 
16 listening skills 32 problem solving 

 Source: Literature Review (2010) 
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5.6.1 Lens Analysis  
 
The Lens Analysis performed as described in Chapter 4, and found the results (A) and 
(B) shown below in figure 5.6.1.  
 
 
 
  

 

 

 

 

 

 

 

 

 

 

 

 

Lens Comparison  
Figure 5.6.1  
 
The researcher applied consultative approach to cluster the identified skills into five major 

skills and ranked them significantly: Problem Analytical Skills, Project Management 

Skills, Software Engineering Skills, Technical Skills, Communication Skills and The 

proportion method applied to measure the skills set status among IT Professional. The 

results are presented in the form of bar charts followed by interpretation and hypothesis 

results: 
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5.6.2 Analytical Skills 
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Bar Chart 5.6.2.1 

5.6.2.1 Interpretation  

In lens comparison, results were shown in Bar Chart 5.6.2.1. According to the results, 

sixty percent IT professional are not expert in the analysis of problem. They don’t have 

or not exposed the analytical skills. The forty percent IT Professionals are equipped 

with analytical skills that related to analytical analysis of the problems. The results 

revealed that software firms should train their IT Professionals for problem analysis 

that is the basic building block for the successful projects. Therefore, results did not 

support the hypothesis (H3.1a). 

 

5.6.3 Project Management Skills 
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Bar Chart 5.6.3.1 

5.6.3.1 Interpretation  

In lens comparison, the results were shown in Bar Chart 5.6.3.1. According to the 

results, sixty eight percent IT professional were not equipped with project management 

skills required for the successful implementation of offshore software projects. Only 

thirty six are equipped with these skills. The IT professional required to furnish their 

project management skills for the successful implementation of the offshore projects. 
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Therefore, the results of Lens Analysis do not support the hypothesis (H3.5a). 

 

5.6.4 Software Engineering Skills 
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Bar Chart 5.6.4.1 

5.6.4.1 Interpretation  

In lens comparison, the results were shown in Bar Chart 5.6.4.1. According to the 

results, fifty six percent IT professional were equipped with software engineering skills 

required for the successful implementation of offshore software projects. Only forty 

four are not equipped with these skills. The IT professional required to enhance their 

software engineering skills for the successful implementation of the offshore projects. 

Therefore, the results of Lens Analysis partially support the hypothesis (H3.2a). 

5.6.5 Technical Skills 

 
Bar Chart 5.6.5.1 

 

5.6.5.1 Interpretation  

In lens comparison, the results were shown in Bar Chart 5.6.5.1. According to the 

results, sixty seven percent IT professional were equipped with technical skills required 

during the successful completion of the offshore software projects. Only thirty three 
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were not equipped with these skills and found to be deficit. The IT professional 

required to achieve 100% competence in these technical skills for the successful 

completion of the offshore projects. Therefore, results of Lens Analysis partially 

support the hypothesis (H3.4a). 

5.6.6 Communication Skills 
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Bar Chart – 5.6.6.1  

5.6.6.1 Interpretation  

In lens comparison, the results were shown in Bar Chart 5.6.6.1. According to the 

results, seventy eight percent IT professional were equipped with communication skills 

required during the successful completion of the offshore software projects. Only 

twenty two percent were not equipped with these skills and found to be deficit. The IT 

professional required to achieve more competence in these skills for the successful and 

better understanding, communication and coordination during the implementation of 

the offshore projects. Therefore, results of Lens Analysis partially support the 

hypothesis (H3.3a). 
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5.6.7 Hypothesis Outcome 

The outcome of hypothesis shown in table 5.6.2 

Table 5.6.2 Hypothsis Outcome 
H3.1a The IT professionals are equipped with analytical skills for global software projects Not Supported 

H3.2a The IT professionals are equipped with software engineering skills for global  software projects  Partially Supported  

H3.3a The IT professionals are equipped soft (communication) skills set for global software projects Supported  

H3.4a   The IT professionals are equipped technical skills set  for global software projects Supported 

H3.5a The IT professionals are equipped project management skills for global software projects Not Supported 

 

5.7 Field Experiments  

The deployment of right software engineering technique in software development process 

is the basic step to maintain quality in software products/services because it helps in 

identifying the specification, “What to Build”. The software firms manage quality by 

implementing the approach with outcome in fewer defects, times and value to the clients. 

Thus, the best approach for software development is the one that is successfully delivered 

and deploys a software system by satisfying its customer’s specifications at 360o. 
 

The investigation identified the following software engineering methodologies/models 

during development process at national software industry and a comparative analysis was 

carried out. The researcher extended the investigation to CMM evaluation in SMEs.  
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5.7.3 Spiral Methodology 

The “Spiral Model” is another one used in software development. The general comments 

are recorded from a team of software engineers as “its incremental and iterative nature 

helps in success of software projects/products, where the team is able to start small and 

benefit from enlightened trial and error along the way” and “The spiral methodology 

reflects relationship of tasks with rapid prototyping, and concurrency in design to builds 

activities”  Moreover,” It helps in identifying deliverable/outcomes are identified in each 

software development life cycle step”. 

5.7.4 Rational Unified Process 

The Rational Unified Process is an extensible framework which should be customized for 

particular firms. Agile Unified Process is a simplified version of the IBM Rational 

Unified Process. The expert from Icon Systems viewed as “It describes a simple, easy to 

understand approach to developing business application software using agile techniques.”  
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5.7.5 Agile Development Methodology  

It is the latest one used for agile software development process. The Project Manager of a 

firm explained it as “It has many methods,   promote development iterations, teamwork, 

collaboration, and process adaptability throughout the life-cycle.” Another expert1 

argued that “It helps in minimizing the overall risk, allows the project to fast adaptation 

of changes and documentation is produced as required by stakeholders.” The general 

response about this methodology recorded as “It have specific tools and techniques such 

as continuous integration, pair programming, test driven development, design patterns, 

domain-driven design improve quality and enhance project agility.” 

5.7.6 Capability Maturity Model (CMM)  

It is developed by Software Engineering Institute and is for maturity of the software 

development firms. It has different level of maturity. The director technical at software 

Technology Park argued that “All software firms having any level among 2-5 are 

regarded by intelligent clients and certified firms can have better image in international 

market.” 
 

5.7.7 Comparative Analysis & Findings 

The research process revealed the following comparative points of each methodology. 
 

a). Waterfall 

1. divide work in stages 

2. reviews contents between stages  

3. slow and awkward in nature 

4. heavy weight model 

5. changes are difficult and costly 
 

b). Prototype 

1. incomplete initial sample of software  

2. attempt to reduce failure risk 

3. breaking a project into segments 

4. changes adaptive  

5. user involved throughout the process 

6. helps to know “what to build” 
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c). Spiral Model 

1. incremental and iterative 

2. trial and error functioning style. 

3. reflects the tasks association  

4. identified outcome at each step 
 

d). Rational Unified Process 

1. iterative and incremental in nature 

2. use cases for “what to build” 

3. insists on architecture  

4. multiple models are available 

5. focus on the most critical risks 

6. variations or refinements control 
 

e). Capability Maturity Model  

1. Process improvement approach 

2. integrate separate organization function 

3. providing guidance for quality processes 

4. delivery of all kinds of services 

5. continuous and staged 
 

f). Agile Methodology 

1. agile and iterative 

2. lighter, faster, more people-centric way 

3. Customer satisfaction 

4. Simple and adaptive  

5. Self-organizing teams 
 

The comparative analysis revealed that CMM and Agile methodology are the best for 

quality products and continuous software development process improvement. 

However, these methodologies deployment required highly skilled programmers, task 

specialists at high price. A stream of continuous studies indicate that the best 

designers produce structures that are faster, smaller, simpler, cleaner, and are 

produced with less effort (H. Sackman, W.J. Erikson, and E.E. Grant, 1998). There 

are a few case studies of small firms (Dangle 2005; Guerrero, F. and Eterovic, Y. 
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2004) that have applied the principles of the CMM, and have seen improvements in 

cost, time and quality.  The software  development  contracts  effort  for  large  

government  department  is  fulfilled by commercial off-the-shelf  (COTS) 

software, much of which is produced by small firms (Graham & Mowery 2003). 

Thus, field experiments are conducted to investigate the CMM practices in small and 

medium software development firms of Pakistan that will reflect the level of maturity 

of the firms. The following results were found that presented in the form of tables, 

bar-charts and scatter diagrams 
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5.7.8 Results Descriptive Analysis (Field Experiments) 
 

Table 5.7.8.1 Requirement Management 

1 2 3 4 5 6 
21% 19% 16% 18% 15% 11% 
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Bar Chart – 5.7.8.1 
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Parameter Correlation Diagram – 5.7.8.1 

 

 

5.7.8.1 Interpretation (Requirement Management)  
 

The Requirements Management helps in understanding the requirement of customers. It helps 

in establishing and maintaining agreements (technical and non technical) that provides base 

for estimation, planning, performance and software project tracking activities during software 

development life cycle. However, the results shown in table 5.7.8.1 and presented in chart 

5.7.8.1 were not supporting the hypothesis (H3.1b). However, the trends showed that 

development team initiate the requirement engineering to establish the base lines for the 

software engineering and management of the project but gradually leaves their focus that is 

not recommended. The co-relation diagram 5.7.8.1 predicted that 2 and 4 parameters are co-
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related that showed that trained project managers should know how to manage the 

requirement of customers for successful software project development.  

 

      Table 5.7.8.2 Software Project Planning  

1 2 3 4 5 
20% 21% 20% 18% 21% 
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Bar Chart – 5.7.8.2 
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Parameter Correlation Diagram – 5.7.8.2 

 

5.7.8.2 Interpretation (Software Project Planning)  

The Software Project Planning supports in the development of plan to perform the 

work according to scheduled decided with the customers. The results showed in 

(5.7.8.2) that twenty percent project planning is being done by software developers in 

SMEs. The developers plan the activities to facilitate the customer but adequate 

resources were not provided by the firms to the development team. Therefore, twenty 

percent stakeholders become agree on the achievement of projects objectives. The 

results showed that software project planning was carried out in small and medium 

software development that supported the hypothesis (H3.2b). 
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                     Table 5.7.8.3 Software Project Tracking & Oversight 

1 2 3 4 5 6 7 
15% 16% 14% 12% 14% 12% 17% 
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Bar Chart – 5.7.8.3 
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5.7.8.3 Interpretation (Software Project Tracking)  

The Software Project Tracking and Oversight helps in sufficient visibility of project 

progress for corrective actions like tracking and reviewing results. The results showed 

(5.7.8.3) that no proper project tracking practices were carried out in SMEs. However, 

co-relation diagram (5.7.8.3) revealed that parameter 2 and 7 were co-related that 

showed involvement of top management can leads toward the corrective action for the 

defect free software development. that did not support hypothesis (H3.3b). 

 

Table 5.7.8.4 Software Contract Management  

1 2 3 4 5 6 7 8 
12% 14% 10% 12% 12% 13% 12% 15% 
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Bar Chart – 5.7.8.4 
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5.7.8.4 Interpretation (Software Contract Management)  

The Software contract Management helps in the selection of qualified software contractors 

and their management. The results revealed in (5.7.8.4) that no proper practices were 

adopted by SMEs. The parameters reflected very low adoption rate and no co-relation 

found among the parameters that revealed results didn’t support the hypothesis (H3.4b).  

 

Table 5.7.8.5 Software Quality Assurance   

1 2 3 4 5 6 7 8 
14% 12% 13% 13% 10% 11% 12% 15% 
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Bar Chart – 5.7.8.5 
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5.7.8.5 Interpretation (Software Quality Assurance)  
 

The Software Quality Assurance (SQA) helps in visible process used in software projects. It is 

used for review and audits that revealed by results (5.7.8.5) that very poor level of quality 

assurance was adopted by the SMEs. The activity plan must be reviewed by the senior 

management on periodic basis. The fifteen percent senior management reviews the planed 

activities. Therefore, eighty five percent never reviewed the planned activities that did not 

support the hypothesis revealed (H3.5b). 

 

                     Table 5.7.8.6 Software Configuration Management    

1 2 3 4 5 6 7 
16% 15% 13% 13% 14% 16% 13% 
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Bar Chart – 5.7.8.6 
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5.7.8.6 Interpretation (Software Configuration Management)  
 

The Software Configuration Management (SCM) helps in the establishment of software 

project and process integrity. The results revealed that sixteen percent firms planned 

configuration activities, fifteen percent firms identified and complete project under plan 

software configuration activities, thirteen percent follow documentation process of these 

activities that did not support the (H3.6b). The parameter 1 and 6 are co-related that showed 

trained project managers can plan and implement software configuration management.     

 

                         Table 5.7.8.7 Organization Process Focus   

1 2 3 4 5 6 7 
15% 15% 14% 14% 13% 13% 16% 
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Organization Process Focus
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Parameter Correlation Diagram – 5.7.8.7 

 

 

5.7.8.7 Interpretation (Organization Process Focus)  

The Organization Process Focus involves developing and maintaining an understanding of 

the organization's projects' software processes.  The results in (5.7.8.7) exposed 13-16 

percent firms focused on organization process for software development that was not 

enough level of adoption the practice. Thus, results didn’t support the hypothesis (H3.7b). 

 

               Table 6.7.8.8 Organization Process Definition   

1 2 3 4 5 6 
17% 18% 16% 16% 16% 17% 
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Parameter Correlation Diagram – 5.7.8.8 

 

5.7.8.8 Interpretation (Organization Process Definition)  

 The org. process definition is used to develop and maintain a usable set of software 

process assets that improve process performance across the projects. In 5.7.8.8 results 

showed that seventeen percent firms have developed and maintain standard software 

process while eighteen percent collect, review and share information. No co-relation found 

in parameters. The results revealed no support to hypothesis (H3.8b) 

 

Table 5.7.8.9 Software Training Program  

1 2 3 4 5 6 
16% 15% 11% 14% 14% 13% 
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Bar Chart – 5.7.8.9 
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Parameter Correlation Diagram – 5.7.8.9 

 

5.7.8.9 Interpretation (Software Training Program)  

The Training Program is used to develop the skills and knowledge of individuals so they can 

perform effectively and efficiently. The results revealed in (5.7.8.9) that 11-16 firms were adopted 

the said practices. The remaining was not following these standard practices. Therefore, the 

hypothesis (H3.9b) was not supported by the results.  
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Table 5.7.8.10 Integrated Software Management 

1 2 3 4 5 6 
18% 19% 17% 15% 15% 16% 
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Bar Chart – 5.7.8.10 
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5.7.8.10 Interpretation (Integrated Software Management)  

The Integrated Software Management is to integrate the software engineering and 

management activities into defined software process that is altered from the firm’s standard 

software process. The results revealed (5.7.8.10) that eighteen percent project defined 

software process developed by tailoring the standard software process, nineteen percent 

firm adopted project management practices based on the defined processes. Only seventeen 

percent firms follow written policy in their project development. There is no measurement 
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or fifteen percent firms measure their project activities. The overall results did not support 

the hypothesis (H3.10b). 

 

Table 5.7.8.11 Software Product Engineering  

1 2 3 4 5 6 
19% 20% 12% 16% 17% 16% 
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Bar Chart – 5.7.8.11 
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5.7.8.11 Interpretation (Software Product Engineering)  

The Software Product Engineering is used to well-defined engineering process that 

integrates all the software engineering activities to produce correct, consistent software 

products effectively and efficiently. The results revealed in (5.7.8.11) that nineteen percent 

adopted the defined process in the product productions and twenty percent exposed that 

they follow the consistency in their projects. The remaining factors followed gradually 

with low interest. Thus, results didn’t support the hypothesis (H3.11b). 

 

Table 5.7.8.12 Inter-group Coordination  

1 2 3 4 5 6 7 
7% 18% 17% 14% 15% 13% 16% 
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5.7.8.12 Interpretation (Inter-Group Coordination)  

The Inter-group Coordination is to establish a means for the software engineering group to 

participate actively with the other engineering groups during the software project 

development. The results revealed in (5.7.8.12) showed that seven percent firms involved 

their customers during the software development project. In inter-group coordination, 

customer involvement is critical to the success of the project that was adopted by seven 

percent of the firms. Thus, results revealed support the hypothesis (H3.12b).  

                            Table 5.7.8.13 Software Peer Review  

1 2 3 4 5 6 
7% 22% 18% 18% 18% 17% 

 

 
Bar Chart – 5.7.8.13 
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5.7.8.13 Interpretation (Software Peer Review)  

The Peer Reviews is to remove defects from the software work products early and 

efficiently. The results revealed in (5.7.8.13) showed, twenty two percent adopted that 

firms action associated with defects are identified during the peer review and tracked until 

resolved. The results revealed that peer review practices were adopted by IT professional 

in SMEs that support the hypothesis (H3.13b)  

 

Table 5.7.8.14 Software Quantitative Process Management 

1 2 3 4 5 6 
9% 19% 20% 17% 16% 19% 
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Bar Chart – 5.7.8.14 
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5.7.8.14 Interpretation (Software Quantitative Process Management)  
 

The Quantitative Process Management is to control the process performance of the 

software project quantitatively. The results revealed that nine percent adopted project 

documented plan for software quantitative process management. No adequate resources 

were provided for quantitative process management activities. Thus, results did not support 

the hypothesis (H3.14b)  

 

Table 5.7.8.15 Software Quality Management 

1 2 3 4 5 6 7 
7% 17% 17% 13% 12% 16% 17% 
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Bar Chart – 5.7.8.15 

Software Quality Management

0.00
5.00

10.00
15.00
20.00

0 2 4 6 8

Question Parameters

IT
 P

ro
fe

ss
io

na
l 

C
on

si
gn

m
en

t 
Le

ve
l

 
Parameter Correlation Diagram – 5.7.8.15 



Chapter Five – Result Analysis and Discussion  
 

 145

 

5.7.8.15 Interpretation (Software Quality Management)  

The Software Quality Management involves defining quality goals for the software 

products, establishing plans to achieve these goals, and monitoring and adjusting the 

software plans, software work products, activities, and quality goals to satisfy the needs 

and desires of the customer and end user. Seven percent plan the activities for the project 

management and seventeen percent top management involves in the software quality 

management activities on periodic basis. All the firms adopted the quality management 

activities below twenty percent that showed eighty percent firms have not adopted the 

quality management activities. Thus, results did not support the hypothesis (H3.15b) 

 

                     Table 5.7.8.16 Software Defects Prevention 

1 2 3 4 5 6 7 
7% 16% 17% 15% 13% 15% 17% 
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Bar Chart – 5.7.8.16
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Parameter Correlation Diagram – 5.7.8.16 

 

5.7.8.16 Interpretation (Software Defects Prevention)  

The defect prevention helps in the analysis and prevention of defects but seven percent 

firms adopted the defects prevention plan for defects free software production. The defects 

free plan area developed by fifteen percent and seventeen percent audit and review the 

plan. The results showed that no practice adopted by more than twenty percent. Thus, 

results did not support hypothesis (H3.16b) 
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Table 5.7.8.17 Software Technology Management  

1 2 3 4 5 6 7 
7% 17% 15% 15% 13% 17% 16% 
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Bar Chart – 5.7.8.17 

Software Technology Management 

0.00
5.00

10.00
15.00
20.00

0 2 4 6 8

Question Parameters

IT
 P

ro
fe

ss
io

na
l 

C
on

si
gn

m
en

t 
Le

ve
l

 
Parameter Correlation Diagram – 5.7.8.17 

 

5.7.8.17 Interpretation (Software Technology Management)  

The Technology Change Management helps in identifying, selecting, and evaluating new 

technologies, and incorporating effective technologies into the organization. The results 

showed in (5.7.8.17) revealed that seven percent follow the plan for technology change, 

seventeen percent evaluated the technology changes will effect the product or not. All the 

parameter practices have adopted by less than twenty percent that showed no support to 

hypothesis (H3.17b) 
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                       Table 5.7.8.18 Software Process Change Management  

1 2 3 4 5 6 7 
6% 16% 17% 14% 16% 15% 16% 
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5.7.8.18 Interpretation (Software Process Change Management)  

The Process Change Management involves defining process improvement goals with 

senior management. Pilot efforts are performed to assess process changes before they are 

incorporated into normal practice.  The results revealed that six percent follow documented 

procedure for developing and maintaining plan for software process. Sixteen percent 

involve in software process improvement program while other parameters adopted by IT 

professionals in SMEs were not more than seventeen percent. Thus, results did not support 

hypothesis (H3.18b) 

Table 5.7.8.19 Software Process Model 

1 2 3 4 5 6 7 
7% 15% 16% 13% 15% 16% 18% 
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Software Process Model
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Parameter Correlation Diagram – 5.7.8.19 

 

5.7.8.19 Interpretation (Software Process Model)  

The Software Process Models involves defining process improvement goals and, with senior 

management. When software process improvements are approved for normal practice, the 

organization’s standard software process and the project’s defined software processes are revised as 

appropriate. The results showed in (5.7.8.19) that seven percent follow the documentation 

procedure and ninety three percent did not follow the software process documentation. Fifteen 

percent participate in process improvement program and improvement made to standard software 

process are sixteen percent., thirteen percent follow written policy, eighteen percent reviewed the 

planed activities. The results did not support the hypothesis (H3.19b). 



Chapter Five – Result Analysis and Discussion  
 

 151

5.8 Research Hypothesis Outcome 

The results of hypothesis are shown below in table 5.8.1  

 

Table 5.8.1 Research Hypothesis Outcome 
H3.1b  The IT professionals have adopted Requirements Management in SMEs (ICT) of Pakistan Not Supported 

H3.2b  The IT professionals have adopted Software Project Planning in SMEs (ICT) of Pakistan Supported 

H3.3b  The IT professionals have adopted Software Project Tracking in SMEs (ICT) of Pakistan Not Supported 

H3.4b  The IT professionals  have adopted Software contract Management in SMEs (ICT) of Pakistan Not Supported 
H3.5b  The IT professionals have adopted Software Quality Assurance (SQA) in SMEs (ICT) of Pakistan Not Supported 
H3.6b  The IT professionals have adopted Software Configuration Management in SMEs (ICT) of Pakistan Not Supported 

H3.7b  The IT professionals have adopted Organization Process Focus in SMEs (ICT) of Pakistan Not Supported 

H3.8b  The IT professionals have adopted Organization Process Definition in SMEs (ICT) of Pakistan Not Supported 
H3.9b  The IT professionals have adopted Training Program in SMEs (ICT) of Pakistan Not Supported 
H3.10b  The IT professionals have adopted Integrated Software Management in SMEs (ICT) of Pakistan Not Supported 

H3.11b  The IT professionals have adopted Software Product Engineering in SMEs (ICT) of Pakistan Not Supported 
H3.12b The IT professionals have adopted Inter-group Coordination in SMEs (ICT) of Pakistan Supported 
H3.13b  The IT professionals have adopted Peer Reviews in SMEs (ICT) of Pakistan Supported 
H3.14b  The IT professionals have adopted Quantitative Process Management in SMEs (ICT) of Pakistan Not Supported 

H3.15b The IT professionals have adopted Software Quality Management in SMEs (ICT) of Pakistan Not Supported 
H3.16b The IT professionals have adopted Defect Prevention in SMEs (ICT) of Pakistan Not Supported 
H3.17b The IT professionals have adopted Technology Change Management in SMEs (ICT) of Pakistan Not Supported 
H3.18b The IT professionals have adopted Process Change Management in SMEs (ICT) of Pakistan Not Supported 
H3.19b The IT professionals have adopted CMM Software Process Models in SMEs (ICT) of Pakistan Not Supported 

 
 

5.9 Results Comparative Analysis  

The results in case studies revealed that skilled human capital are critically contributed in the 

offshore software development. The survey results showed that Pakistani firms are equipped with 

technical skills and communication skills, partially equipped with software engineering skills and 

not equipped with project management skills. The same results achieved from GloCal experiment 

and field experiments. Therefore, IT professionals should equip themselves with Project 

management, analytical and software engineering skills to grasp offshore opportunities. 

The results revealed that IT professionals in small and medium enterprises have adopted software 

project planning, and peer reviews. They have not adopted remaining standard practices required 

for global software development proposed by CMM software process model. Therefore, SMEs 

have not adopted software process model (CMM) for software development practices. The same 

results were also revealed in survey table 5.4.1 and presented by pie chart 5.4.1. The SMEs have 
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adopted CMMI (2%), CMM (14%), prototype (28%), Agile Method (26%) and Six Sigma (14%) 

and test driven approach adopted by sixteen percent of SMEs. The GloCal experiment also 

indicated that project management skills were found deficit in IT professionals and they are not 

equipped with those skills. Moreover, they were found partial equipped with software engineering 

skills. The case studies research have investigated that SMEs are not adopting quality standard for 

the sophistication in software development practices. The people aspect nature of agile is the most 

prominent reason for adopting it before jump to CMM. The researcher observed a hectic 

documentation raise problems when any required change misses in the generated artifacts. One of 

the employee (sigma) comments that it creates embracement situation when we generated reports 

with old requirements. Moreover, an extra cost has to bear by firm when employees left for better 

opportunity due to stress at work. It happened in some projects that we just earn very little profit in 

end (alpha). The agile methodology is recommended to these SMEs as it is people focus in nature 

(Mark C. Paulk 2003; Hillel Glazer 2005, CMMI Product Team, 2008) not process.  

In Agile, there is not cost of documentations and it enriches the trust of employees due to flat 

management approach. The first rule of agile method is dominance of people over processes and 

tools (Kent Beck et al, 2009). As one of Agile practices, the eXtreme programming also 

concentrates on open environment that is outside the scope of CMM. Moreover, new developers, 

programmers love to practical work instead of documenting the activities (Vasudeva Varma et al. 

2008).  Therefore, software firms (SMEs) should adopt agile so that developers like to work with 

the firms for a long time and turnover problem can be avoided as well. The loyal employees in 

small firms can work for long time with incremental capabilities in agile practices. These 

employees can lead the firms toward CMM. There are many written material that has been 

presented and published in different research journals and conferences about the share 

characteristics between the Agile and CMM (Ana Sofia C. 2003; Srinivas Chillara and Pete 

Deemer 2007; Mark C. Paulk 2003; Hillel Glazer 2005). The researcher argued that expertise in 

agile will help IT professionals to adopt CMM frame and SMEs can enjoy the benefit of agile 

method and can leads toward the achievement of CMM certifications as agile and CMM have 

some common practices.   

The Key Process Areas (KPA) in CMM is used to describe the each maturity levels. A KPA is an 

amalgam of key practice (KPs). These practices are required to be processed to fulfill KPAs. The 

researcher considered “XP” example as an Ambassador of agile development methodology. The 

researcher mapped its practices with CMM and common critical practices identified those also 

addressed in CMM Levels. In fact, XP is getting popular and in software companies for the 

successful projects because of its versatile nature.  Extreme Programming is critical component of 
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agile development methodology. Its successful deployment in many firms has proved its capability 

from software development perspective. The main reasons for its success are customers focus for 

their satisfaction. Extreme Programming encourages the programmers that uplift their morale and 

respond to changes required by customers. Extreme Programming prefers teamwork and 

decentralized approach where all stakeholders have equal rank i.e. software engineers, customer, 

project managers to create collaborative environment. The teams focus the problems and move 

toward the solutions with mutual understanding in efficient and effective manner. 

 
 
Figure-5.7 Extreme Programming  

Source : http://www.extremeprogramming.org (The permission has been taken from owner to use this model for academic purpose) 

 

In extreme programming, the major phases comprised of planning, managing, designing, 

coding and testing. In each phase other activities required to perform like user stories, 

release planning, iterations, acceptance testing done by customer and software delivered in 

the form of small release. It is easy to manage, monitor and control due to involvement of 

customers transparent specifications and provide continue integration. The Capability 

Maturity Model (CMM) is a service standard originated by Carnegie Mellon University. It refers as a model for 

software development. There are five levels (CMM) as shown in Figure-5.7 (CMM Product 

Team 2002). The Capability Maturity Model involves the following aspects (Daniel S. Wall, 

2005): 
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• Levels of Maturity: a 5-Level process maturity continuum (initial level 1  -  5 ideal 

level)  

• Key Processes  Areas: cluster of related activities 

• Key Practice: practice that contribute most effectively to the implementation of 

KPAs. 

The following Key Process activities of CMM are aligned with practices of eXtreme 

Programming. (Blue color indicating the similar practices in Agile and CMM) 

 
 

 

 

 

 

 

 

 

 

 

 Figure-5.8  

CMM Levels 
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Optimizing (Key Process Activities) 

1. Defect Prevention       (Continuous Integration, XP) 
2. Technology Change Management  
3. Process Change Management 

Managed (Key Process Activities) 

4. Quantitative Process Management  
5. Software Quality Management 

Defined (Key Process Activities)  

6. Organization process focus (Team Focus, XP) 
7. Organization process definition  
8. Training Program 
9. Integrated software development 
10. Software product engineering (simple design, coding standard, resting, XP) 
11. Intergroup coordination (pair programming, XP) 
12. Peer reviews (team work) 

Repeatable (Key Process Activities)  

13. Requirement management   
14. Software project planning (small version, XP) 
15. Software project tracking and oversight 
16. Software sub-contract management  
17. Software quality assurance (Pair programming, XP) 
18. Software configuration management (Collective Ownership, XP) 

 
 

5.10 Conclusion  
 
It is concluded that assessment of the Capability Maturity Model (CMM) in software firms 

(SMEs) in order to investigate its alignment at small scale should be encouraged. There are 

some positive signals of CMM model in software development SMEs: innovative and 

productive fast in simple design, team work, pair programming and collective ownership of 

process along with its small version releases. So these features of Agile are embedded in 

CMM as shown in CMM Levels. The adaptation of these practices will reduce the cost of 

training and no documentation demand will exist at early stages of software development. In 

this way, small firms will save more than expenses. In future, SMEs (software) can be able to 

invest more and can bear documentation cost and leads toward the maturity to develop world 

class software. Therefore, Agile Development Model should be adopt as pre-requisite to 

CMM and small firms who wish to adopt CMM (for global client attraction) can start Agile 

Development Methodology at initial. These practices of SMEs will produce skilled human 

capital, successful projects, products and services to local and offshore clients. 
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5.11 MikMaq Theory of Entrepreneruship & Innovation (2010) 

The researcher developed a theory based upon the findings from this comprehensive research 

that includes cases, consultative approach, survey and field experiments. The researcher 

developed the said theory in the light of grounded theory (Barney & Anselm, 1967) for the 

development of MikMaq1 entrepreneurship theory.  

 

“In knowledge Economy, entrepreneuship is a process in which entrepreneur starts a venture 

and involves it it by using innovative resources (ICT and Human Capital), reduces risk by 

empowering & equipting its skilled human capital and delivers value to customers at 360o 

with continueous improvements along with ethical conduct”. The said MikMaq Theory of 

Entrepreneruship & Innovation found aligned with the Peter F. Drucker (1909-2005)’s theory 

of entrepreneuship and partially aligned Joseph Schumpeter’s innovation theory of 

entrepreneurship (1949). It is because Joseph Schumpeter has missed the risk factor from 

entrepreneurship while MikMak included the risk factor and guide to reduce it for successful 

venture. The MikMaq Theory of Entrepreneuship & Innovation has to fulfil the following 

components:  

 

1. Entreprener is one who starts and involves in an idea/venture and its decision of 

required innovatives resources. 

2. He/She reduces risk of venture by empowering and equipping his/her employees with 

latest tools / techniques continuously for continuous improvements in their 

performance. 

3. He/She delivers values to customer and involves customer’s continuesly for their 

satisfaction through continuous improvements in its values. 

4. He/She keeps ethical conduct with its stakeholders. 

 

                                                 
1 Mik, Muhammad Ishfaq Khan, Maq – Muzaffar Ali Qureshi 
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6.1   Conclusion and Contributions  
This research empirically assessed the critical success factors for offshore software projects 

using multi-method approach.  Then, investigated to what extent SMEs (ICT) of Pakistan are 

equipped with technology infrastructure and latest software tools, models and techniques 

empirically assessed by conducting questionnaire survey. Then narrowing down the research, 

the crucial component of software development industry, human capital is assessed from two 

dimensions. First, Glocal experiment is done to investigate the local software developers 

capability required to develop global software systems. Second, field experiments conducted to 

investigate the human capital capability against the software process improvement practices 

globally accepted. The MikMak Theory of Entrepreneurship & Innovation is one of the 

contributions for SMEs startup that is based upon the findings. In investigating the research 

problem, this study found that national software development firms employ limited use of 

documentations, etc and extreme engineering model is effective for small software 

development firms. The researcher argues that current study has vital contributions and 

implications to theory & practice as well as policy development:  

6.1.1 Contribution #1 This study has investigated the critical success factors using the case 

studies approach that comprised of 06 small and medium software development enterprises. 

The investigated critical success factors is an implication to theory and identified CSFs 

includes the understanding of the goals of venture/project, clients culture awareness, high 

context culture and leadership skills, top management, customer involvement, employee 

empowerment, technical capable team and established IT infrastructure. The findings will be 

fruitful for software project managers, software engineers, programmers, system analyst in 

their project plan and its completion. The software development firms may plan, organize, 

and control their resources based upon the findings. This conclusion determined that offshore 

software project may leads to failure unless firms have policy to share the information among 

employees about critical values and factors required in the project development.  

6.1.2 Contribution #2  

A valuable outcome of this study was that small firm’s top management or senior 

management actively involves and commitment was guaranteed.   SMEs have fast 

communication, customer involvement and no political factors. Therefore, these firms can win 

the loyalty of customer by completing projects within in time, budget and specification. This 

will guide small firms to keep their project team size 3-5 members and medium size firms 

should have team size 5-8 members.  
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6.1.3 Contribution #3  

The investigated capability of software development firms showed that national software 

industry is equipped with latest technology, software tools, software models and software 

engineering techniques to facilitate the local as well as global clients. The NSI can be 

globally promoted as new destination for offshore information system or software system 

development work after equipment of its human capital with project management, analytical 

skills and software engineering skills.  
 

6.1.4 Contribution #4  

The research provided positive signals to the government and entrepreneurs that offshore 

software development valuabley contributed to the economy of country by generating wealth 

and creating employment as well as profit to entrepreneurs. Therefore, it is useful for 

government policy maker to develop separate policy for offshore software development firms 

to attract potential entrepreneurs and foreign direct investment in the country. 
 

6.1.5 Contribution #5  

The research contributed a new method of comparison i.e. The Glocal Experiment. This 

valuable contribution is not only specific to software development industry but it can be 

applied in any industry to evaluate small, medium enterprises. It will be helpful to investigate 

the gaps exist between global and local business environment, competence skills and other 

factors etc and will provide guidance for corrective actions. 

6.1.6 Contribution #6 This is the only study that has investigated small and medium 

software development firms in Pakistan. This study described that small and medium 

enterprises are vitally contributing to create entrepreneurial culture to launch software firm. 

 

6.1.7 Contribution #7  

It is determined that SMEs lack documentations practices, training culture and separate 

quality assurance practices. There is need to concentrate on these practices by medium size 

firms while small firms should care these activities when they become enough capable from 

financial, employment and infrastructure perspective. The challenging output will support 

small firms to avoid waste of resources on these practices and will advise medium size firm 

to go for implementation of these practices. Agile Development Methodology is 

recommended for small firms while CMM can be implemented in medium firms. 
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6.1.8 Contribution #8  

The extreme engineering model is proposed by the research as an effective means for 

small and medium software development enterprise. In knowledge economy, the gap 

between the customer and developer will generate gap in the specification and its 

conformance. The extreme engineering model encourages employee empowerment, 

customer involvement and support of top management till the final product. The model 

leads to reduce the communication gap to zero% and would be helpful to produce defects 

free products. The firms can utilize this model for the betterment of customer, employee 

and the firm itself. 

6.1.9 Contribution # 9 
This study has implications for academic institutions. They have to establish incubation centre 

for software development venture and students may require doing a 6 months house job in that 

incubation centres under the supervision of qualified faculty members. Moreover, they need to 

add courses to their degree program curriculum like Problems Analysis, Project Management 

and Leadership, Entrepreneruship etc. However, it is suggested that computing faculty may 

take assistance from management faculty for such courses like leadership, entrepreneurship.  

6.1.10 Contribution #10  
 
The researcher proposed a MikMaq2 entrepreneurship & innovation theory based upon this 

comprehensive research. The said theory will act as road map for new entreprenerurs & 

SMEs owners to equip themselves before launching new small or medium enterprise in 

knowledge economy.  

                                                 
2 Mik, Muhammad Ishfaq Khan, Maq – Muzaffar Ali Qureshi 
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6.2 Recommendations to SMEs  

The researcher has made the following recommendations for small and medium firms for the 

offshore development projects:  

1. Before initiating offshore projects, ensure the capability of IT professionals profile 

should include: Analytical, Project Management, Software Engineering, Technical and 

Communication Skills. 

2. The offshore development team should concentrate on the following critical success 

factors: Understanding of the goals of Project, Clients Culture Awareness, High 

Context Culture and leadership skills in development teams. The inconsistency in 

practice has generated inconsistent project results and has given software 

development a bad reputation (Birmingham 1666; Sweeney Research 2003b).     

3. The small and medium firms should confirm the support of the top management, 

customer involvement, employee empowerment, technical capable team and established 

IT infrastructure before entering the globalization. 

4. The Pakistan Computer Society (PCS) should promote a professional certification 

scheme named Certified Software Professional at national level. PSEB, PASHA, 

and PCS should be promoted awareness of the CSP as an international certification, 

then IT professional should apply latest adopted practices in software development, 

software engineering and software processes to enhance the quality of offshore 

projects.  

5. Academic Institutions should launch incubation cenre for the training of new 

graduate in computing as well as launching a new small business venture. They 

should also offer certification and short courses on entrepreneurship and small 

business management skills. 
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6.3 Limitations of the Study 
 
The current study was not without its limiations. First, it is limited to small & medium firms 

(software industry) registred in PSEB of ICT sector. The time required for the study was limited 

to time provided by the COMSATS Institute of Information Technology for the completion of 

PhD degree. There was financial limitation because research was self sponsored by researcher.  

 

Future directions in research 

 
As mentioned in previous chapters, this work has opened many possibilities for further  

research. The research can be extened to corporate entrepreneurship in multinational enterprises. 

Moreover, the limited application of software process development can be extended to large 

business enterprise to investigate the CMM certification capable firms. The future research 

should concern how the growing popularity of the CMM & CMMI will impact on the future 

espousal of ISO 15504 and other quality standard.  The future research may explore the 

competitiveness of small & medium enterprises in other industries like textile, education etc 

so that entrepreneurial inititiave can be taken in the country to flourish entrepreneurial 

culture. 
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6.5 Concluding remarks 

In summary, the research explored the critical success factors for offshore software 

projects/venture. Then it investigated the extent to which SMEs adopted the best practices 

about software development tools and techniques, software engineering methods and 

models and technology infrastructure required in globalization. Further, human capital 

competence is testified. In last, standard software process (SSP) adoption level in small 

and medium enterprises was investigated. To achieve the research objectives, case study, 

consultative approach, survey of the software industry, GloCal experiment followed by field 

experiments were executed. The researcher identified critical success factors for offshore 

software development and ranked them on significance basis using consultative approach. 

Then, it was inspected that software development firms in national software industry are 

equipped with technology infrastructure. After that, IT professional’s competence level 

determined that they are well equipped with technical skills, soft skills (communication skills), 

partially equipped with software engineering skills but not equipped with project management 

skills and analytical skills. Following on from this, a detailed investigation for standard 

software process i.e. CMM adoption level in small and medium software development 

firms was carried out. On the basis of above finding, researcher proposed MikMak 

Theory of Entrepreneruship & Innovation. The researcher commits that researcher 

objectives have been achieved and transmission of this research will assist Entrepreneurs, 

IT-professionals and Business Consultants, academic institutions to undertake successful 

offshore projects execution. It will also provide guidelines to entrepreneurs, individual 

professionals to equip themselves with the required competence that needed to be 

benefited from globalization.  
 

 



 

 163

7.0 REFERENCES 
1. A.T. Kearney Inc. (2004) The Future of Bay Area Jobs: The Impact of Offshoring and Key Trends. San Francisco, CA. 
2. A.T. Kearney, Inc. (2006) Building the Optimal Global Footprint. A.T. Kearney, Inc., Chicago, IL; 

www.atkearney.com/shared_res/pdf/GSLI- 2006_S.pdf accessed on July 2008. 
3. Acs, Z. and Mueller, P. (2006) Employment effects of business dynamics: Mice, Gazelles and Elephants. Discussion Papers 

on Entrepreneurship, Growth and Public Policy # 2306, Max Planck Institute of Economics: Jena. 
4. Akkermans, H. and van Helden, K. (2002) Vicious and virtuous cycles in ERP implementation: a case study of 

interrelations between critical success factors. European Journal of Information Systems, 11, 1 (2002), 35-46. 
5. Alavi, M & Carlson, P (1992), A review of MIS research and disciplinary development", Journal of Management 

Information Systems, vol. 8, no. 4, pp. 45-62. 
6. Al-Jaghoub, S. (2004) Building A Knowledge Based Economy Using ICT For Development And The Role Of The Nation 

State: A Case Study Of Jordan. Unpublished PhD Thesis, University of Manchester. 
7. Al-Mashari, M., Al-Mudimigh, A. and Zairi, M. (2002) Enterprise resource planning: A taxonomy of critical factors. 

European Journal of Operational Research, 146 (2002), 352-364. 
8. Ang, S. and Cummings, L. L. (1997). "Strategic Response to Institutional Influences on Information Systems Outsourcing," 

Organization Science, Vol. 8, No. 3, pp. 235-256. 
9. Ang, S. and Slaughter, S. A. (1998). "Organizational Psychology and Performance in IS Employment Outsourcing and 

Insourcing," Proceedings of the 31 International Conference on System Sciences, Hawaii, pp. 635-643. 
10. Anthony, R.N., Dearden, J. & Vancil, R.F. (1972) Management Control systems. Irwin, Homewood, AL, USA. 
11. Apte, U. M., Sobol, M. G., Hanaoka, S., Sarrinen, T., Salmela, T., & Vepsalainen, P. J. (1997). IS outsourcing practices in 

the USA, Japan and Finland: A comparative study. Journal of Information Technology, 12, 289-304. 
12. Arora, A. Arunachalam V., Asundi, J., Fernandes, R. (2001). The Indian software services industry. Research Policy, 30, 

pp. 1267-1287. 
13. Athreye, S.S. (2003) Multinational Firms and the Evolution of the Indian Software Industry. East West Center Working 

Paper #51. 
14. Audretsch, D.B., M.A. Carree and A.R. Thurik (2001), Does entrepreneurship reduce unemployment? Discussion paper 

TI01-074/3, Tinbergen Institute, Erasmus University Rotterdam. 
15. Barlas, D. (2004) SAP Doubles Indian Commitment accessed from 

http://www.line56.com/articles/default.asp?articleID=6168&TopicID=3. 
16. Bengtsson, L, Elg, U & Lind, J-I (1997) Bridging the transatlantic publishing gap: how North American reviewers evaluate 

European ideographic research, Scandinavian Journal of Management, vol. 13, no. 4, pp. 473-92. 
17. Bishop, J. (2005) China's Red Flag Software Sees Strong Growth This Year. Xinhua FinancialNews accessed from 

http://www.linuxinsider.com/story/mmLJtyG9rg5jby/Chinas-Red-Flag-Software-Sees-Strong-Growth-This-Year.xhtml. 

(Accessed Sept. 2005). 



 

 164

18. Blau, J. (2005) Siemens Business Services Faces Change. Network World (Feb. 4). 

http://www.networkworld.com/news/2005/0204siemebusin.html. (Accessed Sept. 2005). Carmel, E. 1999. Global Software 

Teams: Collaborating Across Borders and Time Zones. Prentice Hall, Upper Saddle River, NJ. 
19. Bosma, N., Stam, E. & Schutjens V. (2006) Creative Destruction and Regional Competitiveness. SCALES-paper H200624, 

Zoetermeer: EIM Business and Policy Research. 
20. Brodman, JG & Johnson, DL (1994) What small businesses and small organisations say about the CMM’, in Proceedings of 

16th International Conference on Software Engineering , pp. 331-40. 
21. Brooks, F (1975), The Mythical Man Month: Essays on Software Engineering ,  

Addison-Wesley, Reading, MA. 
22. Bucci, G, Campanai, M & Cignoni, G (2001) Rapid assessment to solicit process improvement in small and medium-sized 

organizations, Software Quality Professional , vol. 4, no. 1, pp. 33-41. 
23. Caldeira, M.M. & Ward, J.M. (2002) Understanding the successful adoption and use of IS/IT in SMEs: an explanation from 

Portuguese manufacturing industries. Information Systems Journal, 12, 121–152. 
24. Caldwell, B. (1994). "Special Counsel – Outsourcing lawyers can help corporate clients avoid nasty pitfalls when signing 

billion-dollar deals," InformationWeek, Vol. 499, No. October 31. 
25. Caldwell, B. (1995). "Outsourcing Megadeals – More than 60 huge contracts signed since 1989 prove they work," 

InformationWeek, Vol. 552, No. November 6. 
26. Carmel, E. (2003). Introduction to the special issue: The emergence of software exporting industries in dozens of 

developing and emerging economies, American University Washington DC, USA, EJISDC, 2003. 
27. Carmel, E. and Sawyer, S. (1995). Packaged software development teams: What makes them different? Information 

Technology & People, 11 (1). 7-19. 
28. Chaudhury, A., Nam, K. and Rao, H. R. (1995). "Management of Information Systems Outsourcing: A Bidding 

Perspective," Journal of Management Information Systems, Vol. 12, No. 2, pp. 131-159. 
29. Cheon, M. J., Grover, V. and Teng, J. T. C. (1995). "Theoretical Perspectives on the Outsourcing of Information Systems," 

Journal of Information Technology, Vol. 10, pp. 209-210. 
30. China Venture Capital Research Institute. 2004. China Venture Capital Yearbook 2003, China Venture Capital Association, 

Hong Kong. 
31. Clark, T. D., Jr., Zmud, R. W. and McCray, G. E. (1995). "The Outsourcing of Information Services: Transforming the 

Nature of Business in the Information Industry," Journal of Information Technology, Vol. 10, pp. 221-237. 
32. CMMI Product Team (2002) CMMI for Development, Version1.1.1", Software Engineering Institute, Carnegie Mellon 

Available http://www.sei.cmu.edu/publications/documents/06.reports/06tr008.html (March 2002 edition of CMMI from 

SEI, chapter 2 page 11.) 
33. Cornford, A & Smithson, S (1996), Project Research in Information Systems, Macmillan Press Ltd, Hampshire. 

 Cox, J.F., Zmund, R.W. and Clark, S.J. (1981) Auditing an MRP System. Academy of Management Journal, 24, 2 (1981), 

386-402. 



 

 165

34. Creswell, J.W. (2003) Research Design. Qualitative, Quantitative, and Mixed Methods Approache. Sage,Thousand Oaks, 

CA, USA. 
35. Culnan, MJ & Swanson, EB (1986), ‘Research in management information systems 1980-1984: points of work and 

reference’, MIS Quarterly, vol. 10, no. 3, pp. 289-301. 
36. Currie, W. L. and Willcocks, L. P. (1998). "Analyzing Four Types of IT Sourcing Decisions in the Context of Scale, 

Client/Supplier Interdependency and Risk Mitigation," Information Systems Journal, Vol. Autumn, pp. 119-143. 
37. Cyberhood News. (2005) IBM Opens Dedicated IT Services Research Center in Bangalore accessed from 

(http://www.ciol.com/content/news/2005/105081813.asp 
38. Dangle, K.C., Larsen, P., Shaw, M. and Zelkowitz, M.V. (2005) Software process improvement in small organizations: A 

case study. IEEE Software, 22, 6 (2005), 68-75. 
39. Daniel S. Wall, James McHale, Marsha Pomeroy-Huff (2005) Case Study: Accelerating Process Improvement by 

Integrating the TSP and CMMI. Software Engineering Institute special report CMU/SEI-2005-SR-012, December 2005 

Available http://www.sei.cmu.edu/library/abstracts/reports/05sr012.cfm 
40. Daniel, D.R. (1961) Management information crisis. Harvard Business Review, 39, 111–121. 
41. Davidsson, P., Kirchhoff, B., Hatemi, J. ., and Gustavsson, H. (2002), ‘ Empirical analysis of business growth factors using 

Swedish data’, Journal of Small Business Management, Vol 40, No. 4 pp 332 - 349 
42. Davis, GB (1983) Evolution of Information Systems as an academic discipline, MISRRC-WP-83-07, Management 

Information Research Center, School of Management, University of Minnesota. 
43. De Brabander, B. and Thiers, G. (1984) Successful Information System Development in Relation to Situational Factors 

Which Affect Effective Communication between MIS-Users and EDPSpecialists. Management Science, 30, 2 (1984), 137-

155 
44. De Fontenay, C. and Carmel, E. (2004) Israel’s Silicon Wadi: the Forces Behind Cluster Formation. In T. Bresnahan and A. 

Gambardella Eds. Building High-Tech Clusters Cambridge University Press, Cambridge, UK, 40-77. 
45. Detlev J. Hoch (1999), “Secrets of software success”, published by Harvard Business Press, ISBN: 1578511054, 

9781578511051 
46. Dibbern, J., Goles, T. & Hirschheim, R. (2004) Information systems outsourcing: a survey and analysis of the literature. 

The Data Base for Advances in InformationSystems, 35, 6–102. 
47. DiRomualdo, A. and Gurbaxani, V. (1998). "Strategic Intent for IT Outsourcing," Sloan Management Review, Vol. 

Summer, pp. 67-80. 
48. Dong, Yuntin. (2004) The Chinese Experience. In P. Drysdale Ed. The New Economy in East Asia and the Pacific. 

Routledge Curson, London UK, 130-139. 
49. Dossani, R. (2005) IT Services Offshoring to India: India’s Position in the Supply Chain. ACM Job Migration Task Force 

Meeting (March) Palo Alto, CA. 
50. Dossani, R. and Kenney, M. (2003) Lift and Shift: Moving the Back Office to India Information Technology and 

International Development 1, 2, 21-37. 



 

 166

51. Dr. Ishrat Hussain (2004) Inaugural address at the IFC sponsored Training Workshop for SME Lending held at the Institute 

of Bankers, Karachi. 
52. Dromey, RG & Rout, TP (1992) Australia’s Competitive Dependence on Software: Threats, Challenges and Opportunities , 

SQI-92-01, ASQI, Griffith University, Brisbane. 
53. Duncan, N. B. (1998). "Beyond Opportunism: A Resource-based View of Outsourcing Risk," Proceedings of the 31st 

Annual Hawaii International Conference on System Sciences, pp. 675-684. 
54. Duong, N (2004) Software Industry Development in Vietnam 

http://www.iipi.org/Conferences/Hawaii_SW_Conference/Nguyen%20Paper.pdf. 
55. Dyba, T (2000) An instrument for measuring the key factors of success in software process improvement’, Empirical 

Software Engineering , vol. 5, pp. 357-90. 
56. Edwards, HM & Thompson, JB (2003) Workshop on Sociotechnical Software Engineering Research, viewed on 20 June 

2008. 
57. e-readiness, (2003), The Economist Intelligence Unit Limited and IBM Corporation 2003 
58. e-readiness, (2009), The Economist Intelligence Unit Limited and IBM Corporation 2009 
59. Esteves, J. & Pastor, J. (2004) Using a multimethod approach to research enterprise systems implementations, Electronic 

Journal of Business Research Methods, 2, 69–82. 
60. Esteves, J. (2004) Definition and Analysis of Critical Success Factors for ERP Implementation Projects. Polytechnic 

University of Catalonia (UPC), Barcelona,Spain. 
61. Evaristo, JR & Karahanna, E (1997) Is North American IS research different from European IS research?’ ACM SIGMIS 

Database, vol. 28, no. 3, pp. 32-43 
62. Express Computer (2002) SISL Grows Out of Parent’s Shadow accessed from 

http://www.expresscomputeronline.com/20020701/company1.shtml. 
63. ExpressIndia.com (2002), “China Catching Up on Software Exports: Gartner,” September 23, 2002, 

http://www.expressindia.com/fullstory.php?newsid=15036 
64. Frederick P. Brooks, Jr.(1975) "The Mythical Man-Month". 1995. Addison-Wesley. 

65. Falconer, DJ & Mackay, DR (1999) The key to the mixed method dilemma’, paper presented to Australasian Conference on 

Information Systems, Wellington. 
66. Fenton, N, Pfleeger, SL & Glass, RL (1994) Science and substance: a challenge to software engineers’, IEEE Software , 

vol. 11, no. 4, pp. 86-95. 
67. Fitzgerald, B (1997) The use of systems development methodologies in practice: a field study’, Information Systems 

Journal, vol. 7, pp. 201-12. 
68. Fitzgerald, G. and Willcocks, L. P. (1994). "Contracts and Partnerships in the Outsourcing of IT," Proceedings of the 15th 

International Conference on Information Systems,Vancouver, Canada,pp.91- 98. 
69. Forrester Research, Inc. (2003), Forrester Finds Near-Term Growth of Offshore Outsourcing Accelerating accessed from 

http://www.forrester.com/ER/Press/Release/0,1769,922,00.html 



 

 167

70. Galliers, RD (1991) Choosing appropriate information systems research approaches: a revised taxonomy’, in H-E Nissen, 

HK Klein & R Hirschheim (eds), Information Systems Research: contemporary approaches and emergent traditions, 

Elsevier Science. 
71. Gartner, (2005) Business process outsourcing: Research Report 
72. Geck, B, Gloger, M, Jockusch, S, Lebsanft, K, Mehner, T, Paul, P, Paulish, F, Rheindt, M, Volker, A & Weber, N (1998) 

Software@Siemens: Best practices for the measurement and management of processes and architectures’, paper presented 

to SPI’98 The European Conference on Software Process Improvement: Improvement in Practice: Reviewing Experience, 

Previewing Future Trends, Monte Carlo. 
73. Glass, RL (1996) The relationship between theory and practice in software engineering’, Communications of the ACM , 

vol. 39, no. 11, pp. 11-3. 
74. Glass, RL (2003b) The state of the practice of software engineering’, IEEE Software , vol. 20, no. 6, pp. 20-1. 
75. Glass, RL, Vessey, I & Ramesh, V (2002) Research in software engineering: an analysis of the literature’, Journal of 

Information and Software Technology, vol. 44, pp. 491-506. 
76. Globalization – ACM (2004) accessed on April 04, 2008 
77. Gopal, A., Mukhopadhyay, T. and Krishnan, M.S. (2002) The role of software processes and communication in offshore 

software development. Association for Computing Machinery. Communications of the ACM, 45, 4 (2002), 193-200. 
78. Grover, V., Cheon, M. J. and Teng, J. T. C. (1994a). "A Descriptive Study on the Outsourcing of Information Systems 

Functions," Information & Management, Vol. 27, No. 1, pp. 33-44. 
79. Guba, EG & Lincoln, YS (1994) Competing paradigms in qualitative research’, in NK Denzin & YS Lincoln (eds), 

Handbook of Qualitative Research, Sage Publications, Inc, Thousand Oaks, Calif., pp. 105-17. 
80. Guerrero, F. and Eterovic, Y.(2004) Adopting the SW-CMM in a small IT organization. IEEE Software, 21, 4 (2004), 29-

35. 
81. Hall, T, Rainer, A & Baddoo, N (2002) Implementing software process improvement: an empirical study’, Software 

Process Improvement and Practice, vol. 7, no. 1, pp. 3-15. 
82. Hallez, F. (2004) Global Sourcing and ICT Offshoring: The Approach of Business Services. 
83. Hamm, S. (2005) IBM'S Passage to India. Business Week Online accessed from 

http://www.businessweek.com/technology/content/aug2005/tc2005088_6314_tc024.htm 
84. Hancox, M. and Hackney, R. (1999). "Information Technology Outsourcing: Conceptualizing Practice in the Public and 

Private Sector," Proceedings of the 32nd Annual Hawaii International Conference on System Sciences. 
85. Hawk, S. and McHenry, W. (2005) The Maturation of the Russian Offshore Software Industry. Journal of Information 

Technology for Development. To appear. 
86. Heeks, R. and Nicholson, B. (2004). Software Export Success Factors and Strategies in Developing and Transitional 

Economies. Competition and Change. 8 (3) p267-302. 
87. Heim, K. (2003) Microsoft Expands in China. San Jose Mercury News (Nov. 4) accessed from 

http://www.mercurynews.com/mld/mercurynews/business/7177608.htm. 



 

 168

88. Heng, S. (2005) Software Houses: Changing from Product Vendors to Solution Providers. Economics: Digital Economy 

and Structural Change. Deutsche Bank Research (April) #50. 
89. Heshmati, A. (2001), ‘ On the growth of micro and small firms: evidence from Sweden’, Small Business Economies, 

Vol17, No. 3, pp213 - 228 
90. Hillel Glazer, Jeff Dalton, David Anderson, Mike Konrad, and Sandy Shrum( 2003) CMMI® or Agile: Why Not Embrace 

Both!", http://www.sei.cmu.edu/pub/documents/08.reports/08tn003.pdf 
91. Hu, Q., Saunders, C. and Gebelt, M. (1997). "Research Report: Diffusion of Information Systems Outsourcing: A 

Reevaluation of Influence Sources," Information Systems Research, Vol. 8, No. 3, pp. 288-301. 
92. IBM. (2005) China Software Development Laboratory accessed from http://ibmcampus.51job.com/ 

businessunit/businessunit_7.htm 
93. IDC (1999). "U.S. and Worldwide Outsourcing Markets and Trends, 1998-2003," by C. Murphy, S. Ker and S. Chen, 

#19322, International Data Corporation. 
94. Information Technology Associates of America (ITAA), “2003 Workforce Survey.” Paper Presented at the National IT 

Workforce Convention. Arlington, VA. May. 2003. 
95. Intel Inc. (2005) Intel Expands R&D Teams in Russia. www.intel.com/technology/techresearch/research/rs08041.htm. 

(Accessed March). 
96. Irish Software Association (ISA) (January 2006), “New opportunities for Irish software companies in Asia” accessed from 

http://www.entemp.ie/press/2006/20060119d.htm 
97. Israeli Export and International Cooperation Institute (2005) Israel’s Software Industry. 

http://www.export.gov.il/Eng/_Articles/Article.asp?CategoryID=582&ArticleID=1148. (Accessed June). 
98. Jahangir Khan Tareen (2007) First SME Policy launched aimed Public-private partnership 

http://www.brecorder.com/index.php?id=605991&currPageNo=1&query=&search=&term=&supDate= 
99. Janco Associates. (2003) CIA world factbook and baseline research. Baseline/Janco associates map: The coming 

commoditization of compensation. Baseline (Sept. 2003), 28–29. 
100. Joseph E. Stiglitz, Globalization and Its Discontents published by. W.W. Norton & Company, 2001 

101. Jenkins, A., Kock, N. & Wellington, R. (1999) A field study of success and failure factors in asynchronous groupware 

supported process improvement groups. Business Process Management Journal, 5, 238–253. 
102. JISA (Japan IT Services Association) (2004a) The Export and Import of Software and Foreign Software Engineers in 2004. 

Tokyo, Japan. 
103. Kambhampati, U. (2002). The software industry and development: the case of India Progress in Development Studies 2 (1) 

pp 23-45. 
104. Keil, M. and Robey, D. (2001) Blowing the whistle on troubled software projects. Commun. ACM 44, 4 

 (Apr. 2001), 87–93. 
105. Kelly, D.P. and Culleton, B. (1999) Process improvement for small organizations. IEEE Computer, 32, 10 (1999),  

41-47. 



 

 169

106. Kenney, M. (2003) The Growth and Development of the Internet in the United States. 
107. Kent Beck et al (2009) Manifesto for Agile Software Development Accessed from http://agilemanifesto.org/ oct 2009 
108. Kern, T. (1997). "The Gestalt of an Information Technology Outsourcing Relationship: an Exploratory Analysis," 

Proceedings of the 18th International Conference on Information Systems, Atlanta, Georgia. 
109. Kevin Trethewey(2005) The difference between Agile methods and CMMI, 

http://dotnet.org.za/kevint/archive/2005/11/21/48410.aspx 
110. Khandelwal, V. & Ferguson, J. (1999) Critical success factors and the growth of IT in selected geographic regions. 

Proceedings of the 32nd Hawaii International Conference on System Sciences – 1999, Hawaii, HI, USA. 
111. Kieser, A. & Nicolai, A. (2005) Success factor research: overcoming the trade-off between rigour and relevance? Journal of 

Management Enquiry, 14, 275–279. 
112. Kim, B. and Oh, H.(2000) An exploratory inquiry into the perceived effectiveness of a global information system. 

Information Management & Computer Security, 8, 3 (2000), 144-153. 
113. Klein, H.K. & Myers, M.D. (1999) A set of principles for conducting and evaluating interpretive field studies in 

information systems. MIS Quarterly, 23, 67–94. 
114. Krcmar, H., Leimeister, J.M. & Sidiras, P. (2004) Success factors of virtual communities from the perspective of members 

and operators: an empirical study. 37th Hawaii International Conference on System Sciences (HICSS), Hawaii, HI, USA. 
115. Krugman, P. (1991), Geography and Trade, Cambridge: MIT Press. 
116. Kuang, J., Lau, J. & Nah, F. (2001) Critical factors for successful implementation of enterprise systems. Business Process 

Management Journal, 7, 285–296. 
117. Kydd, C.T. (1989) Understanding the Information Content in MIS Management Tools. MIS Quarterly, 13, 3 (1989), 277-

290. 
118. Lacity, M. C. and Hirschheim, R. A. (1993b). Information Systems Outsourcing : Myths, Metaphors, and Realities, 

Chichester, New York: Wiley. 
119. Lacity, M. C. and Willcocks, L. P. (1998). "An empirical investigation of information technology sourcing practices: 

Lessons from experience," MIS Quarterly, Vol. 22, No. 3, pp. 363-408. 
120. Lacity, M. C. and Willcocks, L. P. (2001). Global Information Technology Outsourcing: In Search of Business Advantage, 

Chichester: Wiley. 
121. Lacity, M.C. and Willcocks, L.P. An empirical investigation of information technology sourcing practices: Lessons from 

experience. MIS Quarterly, 22 (3). 363-408. 
122. Lam, W. (2005) Investigating success factors in enterprise application integration: a case-driven analysis. European Journal 

of Information Systems, 14, 175–187. 
123. Lassila, K.S. and Brancheau, J.C. (1999), Adoption and utilization of commercial software packages: Exploring utilization 

equilibria, transitions, triggers, and tracks. Journal of Management Information Systems, 16 (2). 63-90. 
124. Lassila, K.S. and Brancheau, J.C. Adoption and utilization of commercial software packages: Exploring utilization 

equilibria, transitions, triggers, and tracks. Journal of Management Information Systems, 16 (2). 63-90. 



 

 170

125. Laudicina, Paul (2002), “Nation Is Center of FDI,” Asiainfo Daily China News, Dallas, September 24, 2002. 
126. LEAD (2003) Strengthening of Small and Medium Enterprises http://www.lead.org.pk/proj_emsl3.htm#smeda 
127. Lee, J.-N., Huynh, M. Q., Chi-wai, K. R. and Pi, S.-M. (2000). "The Evolution of Outsourcing Research: What is the Next 

Issue?" Proceedings of the 33rd Annual Hawaii International Conference on System Sciences. 
128. Leidecker, J. & Bruno, A. (1984) Identifying and using critical success factors. Long Range Planning, 17, 23–32. 
129. Li, Xinghua, (2005), China International Software Outsourcing Trade Summit 2005 was held in Shenzhen with nearly 100 

CEOs of World-class enterprises seeking business opportunities,” Shenzhen Special Zone Daily (Shenzhen tequ bao), 6 

December. 
130. Liu, X. (2004) Technology Policy, Human Resources, and the Chinese Software Industry. Conference on Strategies for 

Building Software Industries in Developing Countries. Hawaii accessed from www.iipi.org/Conferences/ 

Hawaii_SW_Conference/Liu%20Paper.pdf. 
131. Loh, L. and Venkatraman, N. (1992a). "Determinants of Information Technology Outsourcing: A Cross-Sectional 

Analysis," Journal of Management Information Systems, Vol. 9, No. 1, pp. 7-24. 
132. Ludewig, J (2001) Software engineering in the year 2000 minus and plus ten, in R Wilhelm (ed.), Informatics: 10 years 

back, 10 years ahead. , Springer-Verlag, Berlin, Heidelberg, pp. 102 - 11. 
133. Luxoft Inc. (2005) http://www.luxoft.com/eng/about/info/. (Accessed March). 
134. Mark C. Paulk, "Extreme Programming from a CMM Perspective", accessed from 

ftp://ftp.sei.cmu.edu/pub/documents/articles/pdf/xp-from-a-cmm-erspective.pdf 
135. Markus, M.L., Axline, S., Petrie, D. & Tanis, C. (2000) Learning from adopters’ experiences with ERP: problems 

encountered and success achieved. Journal of Information Technology, 15, 245–265. 
136. Martin, J. and McClure, C. (1983) Buying software off the rack: Packages can be the solution to the software shortage. 

Harvard Business Review, Nov-Dec 1983. 32-60. 
137. McBride, T (2004) Standards need more rigor’, Information Age, Oct/Nov, pp. 65-6. 
138. McConnell, S (2002), Closing the gap, IEEE Software, vol. 19, no. 1, pp. 3-5. 

139. McFarlan, F. W. and Nolan, R. L. (1995). "How to Manage an IT Outsourcing Alliance," Sloan Management Review, Vol. 

36, No. 2, pp. 9-23. 
140. McPherson, M. & Nunes, M.B. (2006) Organisational issues for e-learning; Critical success factors as identi- fied by HE 

practitioners. The International Journal of Educational Management, 20, 542–558. 
141. Michell, V. and Fitzgerald, G. (1997). "The IT Outsourcing Market-Place: Vendors and their Selection," Journal of 

Information Technology, Vol. 12, pp. 223-237. 
142. Microsoft Inc.accessed from http://www.microsoft.com/msft/earnings/FY03/earn_rel_q4_03.mspx. 
143. Millar, V. (1994). "Outsourcing Trends," Proceedings of the Outsourcing, Cosourcing and Insourcing Conference, 

University of California - Berkeley. 
144. Mingers, J. (2001) Combining research methods: towards a pluralistic methodology. Information Systems Research, 12, 

240–259. 



 

 171

145. Mingers, J. (2003) The paucity of multimethod research: a review of the information systems literature. Information 

Systems Journal, 13, 233–249. 
146. Mobious, M.M. (February, 2006). Lecture I -II: Motivations and decision theory. Lecture notes on Introduction to Game 

theory course, Harvard University accessed from  [http://www.courses.fas.harvard.edu/~ec1052/Lectures/lecture1.pdf] 
147. Morrison, J & George, JF (1995), Exploring the software engineering component in MIS research, Communications of the 

ACM, vol. 37, no. 7, pp. 80-91. 
148. Murphy, C. Speak up for the IT career. Information Week, 1058 (October, 2003), 34-41. 
149. Nalebuff, B., and Brandenburger, A. (1996). Co-opetition. HarperCollins Business: London 
150. NASSCOM (2005), The NASSCOM-McKinsey Study, Research Report 
151. Nasscom (2006), Fact sheet. available at http://www.nasscom.in/upload/5216/Indian_IT_Industry_Factsheet_2006.doc 
152. Nguyen Trong Duong (2004) Officer, IT Industry Department Ministry of Posts and Telematics of Vietnam, Vietnam 
153. Niazi, M, Wilson, D & Zowghi, D (2003) Critical success factors and critical barriers for software process improvement: an 

analysis of literature’, paper presented to 14th Australasian Conference on Information Systems, Perth, 26-28 November. 
154. Nicholson, A. (2004) Intel Adds Russian Research Centers. St. Petersburg Times (May 28). 

http://www.sptimes.ru/archive/times/972/news/b_12585.htm.accesed on sept 2008 
155. Nicholson, B and Sahay, S (2005) Human Resource Development In The Context Of Software Exports: Case Evidence 

From Costa Rica Proceedings of International Federation of Information Processing (IFIP) Working Group 9.4 Conference 

Nigeria 
156. Nilay V. Oza, “Game Theory Perspectives on Client – Vendor relationships in offshore software outsourcing”, Helsinki 

University of Technology, Software Business Laboratory, P.O. Box 5500, 02015 TKK, Finland 
157. O’Riain, S. (2004) The Irish Software Agglomeration: Technology Driven Commodity Chains, Global Regions and the 

Developmental State. International Journal of Urban and Regional Research 28, 3, 642-663. 
158. Oracle, Inc. (2005) Oracle India Factsheet. http://www.oracle.com/global/in/pressroom/ factsheet.html 
159. Orlikowski, WJ & Baroudi, JJ (1991) Studying information technology in organizations: research approaches and 

assumptions, Information Systems Research, vol. 2, no. 1, pp. 1-28. 
160. O'CONNOR, P. D. T. (2000). Commentary: Reliability past, present and future. IEEE Transactions on Reliability 49 335-

341. 

161. Osborne, M., and Rubinstein, A. (1994). A course in game theory. The MIT press: Cambridge 
162. Ovum Inc. (2005) Renault Gives the French Outsourcing Market a Kick-Start accessed from 

http://www.ovum.com/outsourcing/ovumc2.asp. 
163. Oz, E. (1994) When professional standards are lax: The CONFIRM failure and its lessons. Commun. ACM 37, 10 (Oct. 

1994), 29–36. 
164. Palmisano, S. (2005), Investor’s Briefing accessed from http://www.ibm.com/investor/events/ 

inv_day0505/presentation/inv_day0505prepared.pdf 



 

 172

165. People’s Daily Online (2004), SAP vows to enhance R&D capacity in China. (Dec. 16). 

http://english.people.com.cn/200412/15/eng20041215_167405.html. (Accessed Aug). 
166. Pinto, J. & Slevin, D. (1987) Critical factors in successful project implementation. IEEE Transactions on Engineering 

Management, 34, 22–27. 

Paus, Eva. (2005). Foreign Investment, Development, and Globalization. Can Costa Rica Become Ireland? New York: 

Palgrave Macmillan. 

 

167. Porter, M. E. (1990), The Competitive Advantage of Nations, New York: Free Press. 
168. Quinn, J. B. and Hilmer, F. G. (1994). "Strategic Outsourcing," Sloan Management Review, Vol. 35, No. 4, pp. 43-55. 
169. Rao, M.T. Key Issues for Global IT Sourcing: Country and Individual Factors. Information Systems Management, 21 (3). 

16-21 
170. Rasmusen, E. ( May 2001). Games and Information – An introduction to Game theory. Blackwell: Cambridge 3rd (ed). 
171. Rediff. (2005). Rediff Interview with Naresh Gupta. (April 21). http://www.rediff.com/money/2005/apr/21inter.htm. 
172. Richardson, I & Ryan, K (2001), ‘Software Process Improvements in a Very Small Company’, Software Quality 

Professional, vol. 3, no. 2, pp. 23-35. 
173. Richard Koche, (1997-98), The 80/20 Principle. Nicholas Brealey Publishing, 1997, Doubleday 1998.  

ISBN 0-385-49174-3 

174. Roger Arnold., (2000) Economics book (Paperback) ISBN-10: 0324019009  

175. Ridley, G & Keen, C (1999), Epistemologies for information systems research, in Proceedings of the 9th Australian 

Conference on Information Systems, UNSW, Sydney, pp. 520-32. 
176. Roche, E.M. (1992) Managing Systems Development in Multinational Corporations: Practical Lessons from Case Studies. 

in Zigli, R. ed. The Global Issues of Information Technology Management, Idea Group Publishing, Harrisburg, PA, (1992).

177. Rockart, J. (1979) Chief executives define their own information needs. Harvard Business Review, 25, 81–92. 
178. Roland Berger Strategy Consultants (2004), Service Offshoring (June). 
179. Romer, P.M. (1990), Endogenous technological change, Journal of Political Economy 98, 71-101. 
180. Russ, M.L. and McGregor, J.D. (2000) A software development process for small projects. IEEE Software, 17, 5 (2000), 

96-101. 
181. Russo, N.L. (2000), Expanding the horizons of information systems development. in Baskerville, R.L., Stage, J. and 

DeGross, J.I. eds. Organizational and social perspectives on information technology, Kluwer, Boston, 2000, 103-112. 
182. SAP (2005) SAP Bulgaria Home Page.Available at www50.sap.com/company/saplabs/bulgaria 
183. Sawyer, S. (2000), Package software: Implications of the differences from custom approaches to software development. 

European Journal of Information Systems, 9. 47-58. 
184. Schultze, U. and Boland Jr., R. J. (2000). "Place, Space and Knowledge Work: A Study of Outsourced Computer Systems 

Administrators," Accounting, Management and Information Technologies, Vol. 10, pp. 187-219. 
185. Sedera, D., Gable, G. & Chan, T. (2004) Measuring enterprise systems success: the importance of a multiple stakeholder 

perspective. Proceedings of the European Conference in Information Systems (ECIS 2004), Turku, Finland. 



 

 173

186. Selig, G.J. (1982) A Framework for Multinational Information Systems Planning. Information & Management, 5 (1982), 

95-115. 
187. Shah, R. (2005), Ketera India Case Study. Conference ON The Globalization of Services, Stanford University. 
188. Shahab Khawaja (2006), Pakistan Times Business & Commerce Desk 1729 - 7915 accessed from 

http://pakistantimes.net/2005/06/24/business5.htm (2006) 
189. Shaukat Aziz (2004) addressed Govt. zooming in on SME development 

http://www.paktribune.com/news/index.shtml?158109  
190. Shay Yusfan (2004) The Israel Export & International Cooperation Institute, Januray 
191. Shee, D.Y., and Tzeng, G.-H. (2002), ‘The Key Dimensions of Criteria for the Evaluation and Selection of ISPs: An 

Exploratory Study,’ Journal of Computer Information Systems, XXXXII, 112–121. 
192. Shee, D.Y., and Wu, Y.-L. (2008), ‘Is Competence Set Expansion in Information Service Industry a Planned Behaviour? 

The Moderating Effects of Action Control Style,’ The Service Industries Journal, 28, 1385–1398. 
193. Siemens Business Services (2005) accessed from Corporate Website. http://www.siemens.com/ 
194. Sim, S. (2002) Adobe Says It's Committed to China Despite Piracy. ITworld.com (Jan. 15) accessed from 

http://www.itworld.com/Tech/2418/IDG020115adobe/. (Accessed Aug. 2005). 
195. SMEDA (2008) avaiable at www.smeda.org.pk 
196. Smith, M. A., Mitra, S. A. and Narasimhan, S. (1998). "Information Systems Outsourcing: A Study of Pre-Event Firm 

Characteristics," Journal of Management Information Systems, Vol. 15, No. 2, pp. 61-93. 
197. Smith, R. (2005) Partnerships Are Important accessed from http://us.rediff.com/money/ 2005/aug/24inter.htm 
198. Somers, T. & Nelson, K. (2001) The impact of critical success factors across the stages of enterprise resource planning 

implementation. In: 34th Hawaii International Conference on Systems Sciences (HICSS-34), Sprague, R.H. (ed.), p. 8016. 

IEEE Computer Society Press, Los Alamitos, CA, USA. 
199. Stam, E., Suddle, K., Hessels, J. & Van Stel, A. (2007) High growth entrepreneurs, public policies and economic growth. 

Ekonomiaz, Basque Journal of Economics – Special issue on entrepreneurship, 15.1 forthcoming 
200. STAT-USA. (2004) A Year-End 2003 Summary of China’s Electronics Information Industry Market accessed from 

http://strategis.ic.gc.ca/epic/internet/inimr-ri.nsf/en/gr123374e.html (Accessed March 2008) 
201. Sumner, M. (1999) Critical success factors in enterprise wide information management systems projects. In: Americas’ 

Conference on Information Systems (AMCIS), Haseman, W.D. & Nazareth, D.L. (eds), pp. 232–234. Milwaukee, WI, 

USA. 
202. Shepard, Jon; Robert W. Greene (2003). Sociology and You. Ohio: Glencoe McGraw-Hill. pp. A–22. ISBN 0-07-828576-3. 
203. Sullivan, Arthur; Steven M. Sheffrin (2003). Economics: Principles in action. Upper Saddle River, New Jersey 07458: 

Pearson Prentice Hall. p. 334. ISBN 0-13-063085-3. 
204. Suzanne D. Pawlowski, Ivan N. Nenov (2004) IT Offshoring in the Professional Media (1999-2003):A Social 

Representations Analysis SIGMIS’04, April 22–24, 2004, Tucson, Arizona, USA, Copyright 2004 ACM 1-58113-847-

4/04/0004 



 

 174

205. Tan, B.C.Y, Smith, H.J., Keil, M., and Montealegre, R.(2003) Reporting bad news about software projects: Impact of 

organizational climate and information asymmetry in an individualistic and a collectivistic culture. IEEE Transactions on 

Engineering Management 50, 1 (Jan. 2003) 64–77. 
206 Tashakkori, A. & Teddlie, C. (1998) Mixed Methodology:Combining Qualitative and Quantitative Methodology. Sage, 

Thousand Oaks, CA, USA. 
207. Terborg, J. and Burton, R. (Sep/Oct, 2002). , Making Business a Game We play sports to win. Isn't it the same in business? 

Marketing Management. 11(5). 
208. Thiagarajan, Krishnan (2002), “Offshore Outsourcing: Getting More Mainstream,” Businessline, Islamabad, October 20, 

2002. 
209. Friedman, Thomas L. 2000. The Lexus and the Olive Tree. New York: Anchor Books. Ch. 4, pp. 44-72. 

210. Thibideau, P. (2004), Bearing Point Opens Second Development Facility in China. ComputerWorld (July 6) 

http://www.computerworld.com/managementtopics/outsourcing/story/0,10801,94337,00.html. 
211. Tractinsky, N. and Jarvenpaa, S.L. Information systems design decisions in a global versus domestic context. MIS 

Quarterly, 19, 4 (1995), 507-534 
212. Tsai, M. (2004), Inside DSP on Automotive Signal Processing: Feeling the Heat. Inside DSP (Sept. 13). Available at 

http://insidedsp.eetimes.com/features/printableArticle.jhtml?articleID=30900019. (Accessed Aug. 2008). 
213. Tschang, T. and Lan Xue, L. (2005), The Chinese Software Industry. In A. Arora and A. Gambardella Eds. From 

Underdogs To Tigers: The Rise And Growth Of The Software Industry In Brazil, China, India, Ireland, And Israel. Oxford 

University Press, New York, NY, 131-167. 
214. Umble, E.J., Haft, R.R. and Umble, M.M. (2003), Enterprise resource planning: Implementation procedures and critical 

success factors. European Journal of Operational Research, 146 (2003), 241-257 
215. Umezawa, T. (2005a), Report on Foreign Software Engineers in Japan. Waseda University 
216. Umezawa, T. (2005b), Case Study on the Chinese Software Iindustry in Beijing. The Division of Labor of Software 

Industry 
217. US-base dominance http://www.softwaremag.com/L.cfm?Doc=1085-10/2007 accessed from Internet 
218. Useem, M. and Harder, J. (2000). "Leading Laterally in Vompany Outsourcing," Sloan Management Review, Vol. Winter, 

pp. 25-36. 
219. Van Bullen, C. & Rockart, J. (1986) A primer on critical success factors. Working papers 1220–1281. Report, Alfred P, 

Massachusetts Institute of Technology (MIT), Sloan School of Management. 
220. Van Stel, A.J., Carree, M.A. and Thurik A.R. (2005) The Effect of Entrepreneurial Activity on National Economic Growth. 

Small Business Economics 24: 311-321. 
221. Vasudeva Varma, Vamsi and Kirti Garg, "Managing Growth in a High Technology Venture - the Fact-Tree Way" Available 

http://www.canopusconsulting.com/resources/techarticles/facttreecasestudy.pdf 
222. Verma, P. (2005), Adobe To Buy Macromedia's B'lore Development Centre. The Economic Times (May 16). Available at 

http://economictimes.indiatimes.com/articleshow/1111152.cms 



 

 175

223. Vogel, DR & Wetherbe, JC (1984), MIS Research: a profile of leading journals and universities’, Data Base, vol. Fall, pp. 

3-14. 
224. Wennekers, A.R.M. and A.R. Thurik (1999), Linking entrepreneurship and economic growth, Small Business Economics 

13, 27-55 
225. White, E.M., Anderson, J.C., Schroeder, R.G. and Tupy, S.E. (1982) A Study of the MRP Implementation Process. Journal 

of Operations Management, 2, 3 (1982), 145-153. 
226. Wilkie, FG, McFall, D & McCaffery, F (2004), The centre for software process technologies: a model for process 

improvement in geographical regions with small software industries’, paper presented to Software Engineering Process 

Group, Orlando, Florida, USA. 
227. Willcocks, L. and Fitzgerald, G. (1994). A Business Guide to Outsourcing Information Technology, London: Business 

Intelligence. 
228. Willcocks, L. and Lacity, M. (1998). Strategic Sourcing of Information Systems, Chichester: Wiley. 
229. Willcocks, L. P. and Kern, T. (1998). "IT Outsourcing as Strategic Partnering: The Case of the UK Inland Revenue," 

European Journal of Information Systems, Vol. 7, No. 1, pp. 29-45. 
230. Wixom, B.H. and Watson, H.J.(2001) An empirical investigation of the factors affecting data warehousing success. MIS 

Quarterly, 25, 1, 17-41. 
231. Wong, P., Ho, Y. and Autio, E. (2005), “Entrepreneurship, Innovation and Economic Growth: Evidence from GEM data”, 

Small Business Economics, 24(3), pp. 335-350. 
232. Xinhua News Agency. (2003), IBM Launches R&D Center in Dalian. (Feb. 9) accessed from 

http://www.china.org.cn/english/BAT/55333.htm. 
233. Xiong, S. (2004), Dalian To Build Software Industry Corridor. Xinhua Newsnet (July 4) 

http://www.openoutsource.com/resource-dated7236-Dalian%20to%20build%20software%20industry%20corridor.phtml 

(Accessed June 2008). 
234. Young, A. (2000). "The Future of Outsourcing: Thriving or Surviving?," Dataquest Service Trends 2000, Gartner Group 

Report. 
235. ZDNet. (2005), IBM Expands in China. ZDNet News (May 26). Available at http://news.zdnet.com/2100-9589_22-

5721779.html 
236. Zedtwitz, M. von. (2004), Managing Foreign R&D Laboratories in China. R&D Management 34, 4, 439-452. 
237. Zhang, W. (2006) Why IS: Understanding the factors influencing undergraduate students intention to choose IS major In 

business schools. Proceedings of the SIGMIS Computer Personnel Research (SIGMIS CPR), 2006, 311-313, Claremont, 

CA. 
238. Zhiying, Z. (2003), CMM in uncertain environments. Association for Computing Machinery. Communications of the ACM, 

46, 8 (2003), 115-119. 

 



 

 176

Appendix – I  
List of Software Firms (Registered -PSEB) 

Islamabad City 
Advanced Communications 

 
 Contact Person: Syed Nauman Hashmi 

 Phone: 051-2213248 
 Email: info@advcomm.net 

 Website: http://www.advcomm.net 
Address: H.No 423, Karnal Shar Khan Sheed Road, F-11/3 Islamabad 

 

Altair Technologies (Pvt) Ltd 
 

 Contact Person: Faisal Abdullah 
 Phone: 051-4442784 

 Email: faisal.abdullah@inforient.com 
 Website:  

Address: House # 1, Service Road North, Sector I-8/2 Islamabad 

 

AnaDigi Systems 
 

 Contact Person: Asrar ul Haq 
 Phone: 051-2278144 

 Email: asrarulhaq@anadigisystems.com 
 Website: http://www.anadigisystems.com 

Address: 113 Chenab Plaza, 104-E, Blue area Islamabad 

 

Answer Tec Systems 
 

 Contact Person: Abdul Samad 
 Phone: 051-2206804 

 Email: j.ahmad@anstechsystems.com 
 Website: null 

Address: Office # 1, 3rd Floor, Mahmood Plaza, Fazal Haq Road, 79 West 
Blue Area Islamabad 

 

Arkotech Corporation 
 

 Contact Person: Abdul Rehman Khattak 
 Phone: 051-26122413-14 

 Email: armagh_rehman@arkotech.com.pk 
 Website: http://www.arkotech.com.pk 

Address: Head Office " Guloono House", 7-Valley Road, Bunny Gala 
Islamabad 

 

Aspire Solutions 
 Contact Person: Zuhaib Tahir 

 Phone: 051-2111407 
 Email: ztahir@aspiresolution.com 

 Website: http://www.aspiresolution.com 
Address: House # 387, Main Ibne-Sina Road, G-11 Markaz Islamabad 

 

Averox (Pvt) Ltd 
 Contact Person: Salman Mahmood 

 Phone: 051-2110753 
 Email: info@averox.com 

 Website: http://www.averox.com 
Address: 381, Street # 13, Sector F-10/2 Islamabad 

 

Binary Brainz (Pvt) Ltd 
 

 Contact Person: Farhan Iftikhar 
 Phone: 051-4861912 

 Email: hello@binarybrainz.com 
 Website: http://www.binarybrainz.com 

Address: H # 23, St # 95, I-8/4 Islamabad 

 

BITSoft 
 

 Contact Person: Muhammad Kamil Shahzad 
 Phone: 051-4412782, 4318859 

 Email: bitsoft@bitqta.edu.pk 
 Website: http://www.bitqta.edu.pk 

Address: House # 13, Street # 33, F-8/1 Islamabad 

 

Brainspain BPO 
 

 Contact Person: Atif Ashraf 
 Phone: 051-2110559 

 Email: ceo@brainspanbpo.com 
 Website:  

Address: Suite # 101, Golden Heights, F-11 Markaz Islamabad 

 

CreStar Data Services (Pvt) Ltd 
 

 Contact Person: Umar Munawar 
 Phone: 051-8316118 

 Email: info@crestardata.com 
 Website: http://www.crestardata.com 

Address: STP-1, Awami Markaz, 4th Floor, Islamabad 

 

Data Flat (Pvt) Ltd 
 

 Contact Person: Amir Hasan 
 Phone: 051-2804099 

 Email: amir@dataflat.net 
 Website: http://www.dataflat.net 

Address: Office # 10, 3rd Floor, Sardar begum Chambers, Blue Area 
Islamabad 

 

DataFocal Systems (pvt) Ltd 
 

 Contact Person: Maj Gen (Rtd) Muhammad Akram 
 Phone: 051-2211254, 2211349 

 Email: info@datafocal.com 
 Website: http://www.datafocal.com 

Address: House # 35-A, Street # 27, Sector F-10/1 Islamabad 

 

Digital Prodigy (Pvt) Ltd 
 

 Contact Person: Syed Ahmad 
 Phone: 051-2823424-6 

 Email: syed@prodigy.com 
 Website: http://www.dprodigy.com 

Address: Suite # 40, 4th Floor, Software Technology Park, F-5/1 
Islamabad 

 

 

 
 

Discretelogix (Pvt) Ltd 
 

 Contact Person: Zia-Ul-Ghafoor 
 Phone: 051-4438559 

 Email: info@discretelogix.com 
 Website: http://www.discretelogix.com 

Address: Suite # 11, 2nd Floor, Ahmed Center, I-8 Markaz Islamabad 
 

Diyatech Pakistan 
 

 Contact Person: Kamran Ashfaq 
 Phone: 051-2877800-1 
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 Email: info@diyatech.com 
 Website: http://www.diyatech.com 

Address: House # 64, Main Nazim-ud-din Road, F-6/1 Islamabad 

 

Electronic Solutions Pakistan (Pvt) Ltd (ESOLPK) 
 

 Contact Person: Ahsan Ahmad 
 Phone: 2870640-42 

 Email: info@esolpk.com 
 Website: http://www.esolpk.com 

Address: 12-D, 3rd Floor, SNC Centre, Fazal-e-Haq Road Islamabad 

 

ERDC Information Systems (Pvt) Ltd 
 

 Contact Person: Ali Nasir 
 Phone: 051-9219240 

 Email: dt@infosystems.com.pk 
 Website: http://www.informationsystems.com.pk 

Address: 3rd Floor, Evacuee Trust Complex, Agha Khan Road Islamabad

 

Evamp & Saanga 
 

 Contact Person: Anwar Khan 
 Phone: 051-2870726 

 Email: info@evampsaanga.com 
 Website: http://www.evampsaanga.com 

Address: 3rd Floor, STP, 5-A, Constitution Avenue Islamabad 

 

EVS - eVision Software 
 Contact Person: M.Azhar hussain 

 Phone: 051-4862585 
 Email: mah@evsoft.pk 

 Website: http://www.evsoft.pk 

Address: Suite# 6, 3rd Floor, Ahmed Center, I-8 Markaz Islamabad 

 

Fides Technologies 
 

 Contact Person: Muhammad Naseh 
 Phone: 051-4862646 

 Email: info@fides.com.pk 
 Website:  

Address: 2nd Floor, Anique Plaza, I-8 Islamabad 

 

Gladkovsoft Pakistan (Pvt) Ltd 
 

 Contact Person: Mehnaz Bashir 
 Phone: 051-2809689 

 Email: mehnaz@globalautohub.com 
 Website: http://www.gladkovsoft.com 

Address: Office # 318-316, Capital Business Center, Block 2-H, F-10 
Markaz Islamabad 

 

Globosoft Technologies 
 

 Contact Person: Saqab Qureshi 
 Phone: 051-2113866 

 Email: info@globosoft.com 
 Website: www.globosoft.com 

Address: T 10 Sardar Arcade, G-11 Markaz Islamabad 

 

Goldbar-Tech (SMC-Pvt) Ltd 
 

 Contact Person: Khuram Shahzad 
 Phone: 051-4862841 

 Email: bshahzad@goldbar.net 

 Website: http://www.goldbar.net 
Address: House # 692, Street # 78, I-8/3 Islamabad 

 

Ikonami (Pvt) Ltd 
 

 Contact Person: Kubair A. Shirazee 
 Phone: 051-2111740-1 

 Email: waris@ikonami.net 
 Website: http://www.ikonami.net 

Address: Hose # 217, St # 33, F-10/1 Islamabad 

 

Insignia Soft 
 

 Contact Person: Muhammad Tauseef 
 Phone: 051-2270302 

 Email: info@insigniasoft.com 
 Website: www.insgngiasoft.com 

Address: 102,rouf center,lowerground,blue area Fazal ul haq road. 
Islamabad 

 

Islamabad Software Factory 
 

 Contact Person: Tahir Mufti 
 Phone: 051-4862551 

 Email: mufti@isf.com.pk 
 Website: http://www.isf.com.pk 

Address: Suite # 11, 3rd Floor, Ahmed Center, I-8 Markaz Islamabad 

 

IT Link 
 

 Contact Person: Muhammad Aslam 
 Phone: 051-111-292-786 
 Email: info@umrahpak.com 

 Website: http://www.umrahpak.com 
Address: Office # 3, 1st Floor, Khyber Plaza, Blue Area Islamabad 

 

 

ITR&D Solutions 
 

 Contact Person: Atif Ashraf 
 Phone: 051-2110559 

 Email: ceo@litrdsol.com 
 Website: http://www.itrdsol.com 

Address: Suite # 101, Gloden Heights, F-11 Markaz Islamabad 

 

Kallx (Ptv) Ltd. 
 

 Contact Person: Nadeem Shabbir 
 Phone: 051-5581314 
 Email: ceo@kallx.com 

 Website: http://www.kallx.com 
Address: 2nd floor utility store plaza, F-8 Markaz, Islamabad 

Knowledge Platform (Smc-Pvt) Ltd 
 

 Contact Person: Talhah Munir Khan 
 Phone: 051-2828668 

 Email: tkhan@Knowledgeplatform.com 
 Website: http://www.knowledgeplatform.com 

Address: 3rd Floor, Software Technology Park, 5-A, Constitution Avenue 
Islamabad 

 

Ko-Tech Computers Contact Person: Sheraz Ali 
 Phone: 051-4862498 

 Email: mero1wafa@yahoo.com 
 Website:  
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Address: Office #11 Rose plaza I-8 Markaz Islamabad 

 

Komatsu Pakistan Soft (Pvt) Ltd 
 Contact Person: Faqir Mhuammad 

 Phone: 051-2292996-7 
 Email: info@kpsoft.com.pk 

 Website: http://www.komatsu.com 
Address: #263, St # 5, F-10/3 Islamabad 

 

Makabu (Pvt) Ltd 
 Contact Person: Mansoor Ahmed Khan 

 Phone: 051-2206391-3 
 Email: info@makabu.com 

 Website: http://www.makabu.com 
Address: 4th Floor, STP1, 5-A Constitution Avenue, F-5/1 Islamabad 

 

Megaplus Pakistan 
 Contact Person: Arshad Bukhari 

 Phone: 051-111-003-355 
 Email: islamabad@megaplus.com.pk 

 Website: http://www.megaplus.com.pk 
Address: 211, St #33, F-10/1 Islamabad 

 

Microcomm Systems 
 Contact Person: Ahmed Saud Khan 

 Phone: 051-2278404 
 Email: asaudkhan@hotmail.com 

 Website: http://www.microcommsystems.com 
Address: Mezzanine # 3-4, Asif Plaza, Fazalul Haq Road, Blue Area 

Islamabad 

 

 

Milestone Technologies 
 

 Contact Person: Anas Ahmed 
 Phone: 051-2101804 

 Email: anas@flights4uonline.com 
 Website:  

Address: H # 321, St # 73, G-11/2 Islamabad 

 

Moftak Solutions 
 

 Contact Person: Muhammad Farrukh Mahmood 
 Phone: 5817375 

 Email: info@moftak.com 
 Website: http://www.moftak.com 

Address: House # 199, Street # 32, I-8/2 Islamabad 

 

MyPaperLess Office 
 

 Contact Person: Muhammad Ammar Yasir 
 Phone: 051-8251390 

 Email: ammar@mypaperlessoffice.com 
 Website: http://www.mypaperlessoffice.com 
Address: 199, Street# 32, I-8/2 Islamabad 

 

Nautica Group 
 

 Contact Person: Syed Nayyar Wasay 
 Phone: 2212771 

 Email: info@nauticagroup.com 
 Website: http://www.nauticagroup.com 

Address: House#131,St54,G-10/3 Islamabad 

 

Nethawk (Pvt) Ltd 
 

 Contact Person: Rao Shaharyar Khan 
 Phone: 051-2294258-9 

 Email: info@nethawk.com.pk 
 Website: http://www.nethawk.com.pk 

Address: No.417, Street # 88, Sector G-11/3 Islamabad 

 

 

New Airport City Islamabad (Pvt) Ltd 
 

 Contact Person: Amir Abbas 
 Phone: 051-8357056 

 Email: info@newairportcityislamabad.com, 
 Website: http://www.newairportcityislamabad.com 
Address: H # 199-A, St # 50, F-10/4 Islamabad 

 

New Tech Enterprises 
 

 Contact Person: Syed Sabir Hussain Naqvi 
 Phone: info@newtechpakistan.com 

 Email:  
 Website:  

Address: Office # 10, Liberty Shopping Center, Abpara Islamabad 

 

Norvida Pakistan 
 

 Contact Person: Nas Raja 
 Phone: 051-2223676 

 Email: nas@norvida.com 
 Website: http://www.norvida.com 

Address: house No.1137,St No. 41, G10/4 Islamabad 
 

 

Numetrics (Pvt) Ltd 
 

 Contact Person: Owais Anjum 
 Phone: 051-2299903-04 

 Email: owaisa@numetrics.com 
 Website: http://www.numetrics.com 

Address: House # 143, Street # 48, F-11/3 Islamabad 
 

Nvision Technologies 
 

 Contact Person: Omer Baig 
 Phone: 051-2853420 

 Email: omer@nvision-tec.com 
 Website: http://www.nvision-tec.com 

Address: Plot # 87, I&T Center, G-8/1 Islamabad 

 

Omega Technologies 
 Contact Person: Muhammad Sohaib Hamid 

 Phone: 051-4438743, 051-4438741 
 Email: info@omegatechs.com 

 Website: http://www.omegatechs.com 
Address: Suite# 06, 1st Floor, Plaza 2000, I-8 Markaz Islamabad 

 

One2one Solutionz (Pvt) Ltd 
 Contact Person: Adeel Zafar Malik 

 Phone: 051-2851117-8, 051-2250418-9 
 Email: info@121solutionz.com 

 Website: http://www.121solutionz.com 
Address: Plot # 296, Main Road G-8/2 Islamabad 
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Orazone Technologies (Pvt) Ltd 
 

 Contact Person: Hafeez ur Rehman 
 Phone: 051-8358815 

 Email: info@orazonetech.com 
 Website: http://www.orazonetech.com 

Address: Office # 11, 3rd Floor, Trade Center, F-11 Markaz Islamabad 

 

Pakistan Resources Development Services (Pvt) Ltd 
 

 Contact Person: Naveed Zaheer 
 Phone: 051-2651997 

 Email: haseeb.rehman@prds.com.pk 
 Website: http://www.prds.com.pk 

Address: H # 23-A, Bhittai Road, F-7/1 Islamabad 

 

Pinpoint Communications (Pvt) Ltd 
 

 Contact Person: Muhammad Shaviz Riaz 
 Phone: 051-2102273-4 

 Email: shaviz@hotmail.com 
 Website: http://www.pinpoint.com.pk 

Address: Savoy Arcade, Suite # 301, F-11 Markaz Islamabad 

 

Pyxis Technologies (Pvt) Ltd 
 

 Contact Person: Shehzad Younis 
 Phone: 051-2654663,2654664 

 Email: info@pyxis-intl.com 
 Website: http://www.pyxis-intl.com 

Address: House No. 22-A, Street No.2, Sector E-7 Islamabad 

 

Ropstam 
 

 Contact Person: Wali Hassan 
 Phone: 051-8316887, 0323-5178982 

 Email: wali@ropstam.com 
 Website: http://www.ropstam.com 

Address: Cit Plaza, Plot # 7-C, F-10 Markaz Islamabad 

 

Saints IT (Pvt) Ltd 
 

 Contact Person: Mr. Irfan Ahmed Gill 
 Phone: 051-2224873 

 Email: irfan@thesaintsitgroup.com 
 Website: http://www.thesaintsitgroup.com 

Address: suite 211, 2nd floor Abu tower F-11/1 Islamabad 

 

Sands System and Solution 
 

 Contact Person: Muhammad Adnan Saeed 
 Phone: 051-2822290 

 Email: adnansaeed44@hotmail.com 
 Website: www.sandsit.com 

Address: House No 08, Street No 37, Sector G-6/4 Islamabad 

 

 

Secure Tech Consultants (Pvt) Ltd 
 

 Contact Person: Ms. Maria Lodhi 
 Phone: 051-2102884-5 

 Email: info@securetech-consultancy.com 
 Website: http://www.securetech-consultancy.com 

Address: 487-A, Street 09, F-10/2 Islamabad 

 

Soft Tek Systems 
 

 Contact Person: Lt Col (R) M.Ijaz Khalid 
 Phone: 051-2651750-3 

 Email: admin@softteksystems.com 
 Website: http://www.softteksystems.com 

Address: 53-A, School Road, F-7/1 Islamabad 

 

Software Pattern 
 

 Contact Person: Muhammad Rizwan Khan 
 Phone: 051-2111140 

 Email: rizwan@softwarepattern.net 
 Website: http://www.softwarepattern.net 

Address: Off # 6, 2nd Floor, Mussarrat Arcade, G-11 Markaz Islamabad 

 

Stafona (Pvt) Ltd 
 

 Contact Person: Tallah Waleed 
 Phone: 051-2224458 

 Email: tmalik@stafona.com 
 Website: http://www.stafona.com 

Address: House # 227, Street # 75, Sector F-11/1 Islamabad 

 

Streaming Networks (Pvt) Ltd 
 

 Contact Person: Dr Haroon ur Rashid 
 Phone: 051-2215387 

 Email: info@streaming-networks.com 
 Website: http://www.streaming-networks.com 

Address: # 81, Street # 45, F-10/4 Islamabad 
 

TEKenable (Pvt) Ltd 
 

 Contact Person: Muhammad Zeeshan Khan 
 Phone: 051-8358583 

 Email: mohammad.khan@tekenable.com 
 Website: http://www.tekenable.com 

Address: Office 13 & 14, 3rd Floor, Al - Babar Center, F - 8 Markaz 
Islamabad 

 

 

Telebridge Communications 
 Contact Person: Haroon Kayani 

 Phone: 0321-5009768 
 Email: haroon@telebridgebpo.com 

 Website: http://www.telebridgebpo.com 
Address: Suite # 35, Safari Mall, Safari Villas-1, Bahria Town Islamabad

 

Triple I International 
 

 Contact Person: M. Irfan Niaz 
 Phone: 051-2292171 
 Email: ceo@iiiint.com 

 Website: http://www.iiiint.com 
Address: H # 17-C, Nazimudin Road, F-10/4 Islamabad 

 

Uffaq Technologies (Pvt) Ltd 
 

 Contact Person: Amjed Saeed Ghaffar 
 Phone: 051-2277523-4 
 Email: info@uffaq.com 

 Website: http://www.uffaq.com 
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Address: House # 16, St # 90, G-6/3 Islamabad 

 

Unified Junctions Services (Pvt.) Ltd. 
 

 Contact Person: Imran Nazir 
 Phone: 051-2272007 

 Email: ceo@junctionz.net 
 Website: http://www.junctionz.net 

Address: 44-Nazimuddin Road, F-6/1 Islamabad 

 

United Sol (Pvt) Ltd 
 

 Contact Person: Zeeshan Khalid Masood 
 Phone: 051-4444111 

 Email: info@uitedsol.net 
 Website: http://www.uitedsol.net 

Address: Plot # 177/178, Street-2, I-9/3, Industrial Area Islamabad 

 

Xtranza 
 

 Contact Person: Muhammad Irfan 
 Phone: 051-5388919 

 Email: info@xtranza.com 
 Website: http://www.xtranza.com 

Address: Office # 2, 2nd Floor, Glaxy Arcade, G-11, Markaz Islamabad 
 

Rawalpindi City 
Askari Information Systems Ltd 

 
 Contact Person: Azhar Khadim 

 Phone: 051-9272384 
 Email: shahbaz@ais-info.com 

 Website: http://www.ais-info.com 
Address: 7th Floor, AWT Plaza, The Mall Rawalpindi 

 

Binary Logix 
 

 Contact Person: Mansoor Mahmood 
 Phone: 051-5793708 

 Email: mansoor@binarylogix.com 
 Website: http://www.binarylogix.com 

Address: 268/3, Kamal Road, Sadder Rawalpindi 

 

 

Buraq Integrated Solutions 
 

 Contact Person: Mohammad Asad 
 Phone: 051-4840137-38 
 Email: asad@buraq.com 

 Website: http://www.buraq.com 
Address: Buraq Center, 11-D, 6th Road, Satellite Town Rawalpindi 

 

 

CRMXperts 
 

 Contact Person: Imran Mustafa 
 Phone: 051-5793140 

 Email: info@crmxperts.com 
 Website: http://www.crmxperts.com 

Address: 505 Afshan Colony Rawalpindi 
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Datels International 
 

 Contact Person: Farooq I Zafar 
 Phone: 051-5962508-9 

 Email: farooq@datels.com 
 Website: http://www.datels.com 

Address: House # 544, Street # 18, Chaklala Scheme III Rawalpindi 

 

Doctor Soft Technology 
 

 Contact Person: Mohammad Iqbal 
 Phone: 051-5463651 

 Email: doctorsofttechnology@hotmail.com 
 Website:  

Address: Saqib Plaza, Opp Daewoo, Peshawar Road, Main Pir Wadhai More 
Rawalpindi 

 

 

Everlast Sols (Pvt) Ltd 
 

 Contact Person: Saad Islam 
 Phone: 051-4309827 

 Email: info@everlastsols.com 
 Website: http://www.everlastsols.com 

Address: Office 3, Jamia Masjid market, Main Imran Khan Avenue, 
Chaklala-III Rawalpindi 

 

Fair Factor Force (F 3 Technologies) 
 

 Contact Person: Dr. Ahmed Javad 
 Phone: 051-5598949, 5598889 

 Email: zak@f3technologies.eu 
 Website: http://www.f3technologies.eu 

Address: 110, Street 11, Chaklala Scheme III Rawalpindi 

 

Fireobject Software 
 Contact Person: Razik Farooq 

 Phone: 051-5512141 
 Email: contact@fiberobject.com 

 Website: http://www.fireobject.com 
Address: 152/SB, Ahatta Buta Mul, Neelum Market, Saddar Rawalpindi 

 

Health Care Technologies (SMC Pvt) Ltd 
 

 Contact Person: Rizwan Ul Haq 
 Phone: 051-5598949 

 Email: zak@f3technologies.eu 
 Website: null 

Address: 134, ST # 12 Chaklala Scheme III. Rawalpindi 

 

Infox Technologies 
 

 Contact Person: Malik Imtiaz Vance 
 Phone: 051-111146369 

 Email: info@infox.com.pk 
 Website: http://www.infox.com.pk 

Address: Suit # 24,25, 1ST Floor, Walayat Plaza, Muree Road Rawalpindi 

 

 

Parity Systems Inc 
 

 Contact Person: Faisal Jamil 
 Phone: 051-4419788 

 Email: info@paritysystems.org 

 Website: http://www.paritysystems.org 
Address: 3rd Floor, Granary Plaza (Askari Bank Plaza), 5th Road, Satellite 

Town Rawalpindi 

 

PMTAC (Pvt) Ltd 
 

 Contact Person: Rashid Jamil 
 Phone: 051-4577835-6 
 Email: info@pmtac.com 

 Website:  
Address: 1st Floor, Madni Plaza, Off Islamabad Highway, Behind Quaid-e-

Azam Portrait Rawalpindi 

 

Project Support Unit 
 

 Contact Person: Majid Khan 
 Phone: 051-5793148 

 Email: legal@imamaliz.com 
 Website:  

Address: 10-B, Civil Lines Rawalpindi 

 

Renzym (Pvt) Ltd 
 

 Contact Person: Wasif Ali 
 Phone: 051-8356095 

 Email: info@renzym.com 
 Website: http://www.renzym.com 

Address: Plot # 29, St # 6, Vallay Villas, Phase 6, Gulraze Housing Scheem 
Rawalpindi 

 
Ultimus Pakistan 

 Contact Person: Rashid N. Khan 
 Phone: 051-5513652 

 Email: ultpk@ultimus.com 
 Website: http://www.ultimus.com 

Address: 27-A/1, Lane No.2 Gulistan Colony , National Park Road 
Rawalpindi 

 

Vizteck Solutions 
 Contact Person: Barkan Saeed 

 Phone: 051-4413774 
 Email: barkan@vizteck.com 

 Website: http://www.vizteck.com 
Address: E-61/3, E-Block, Holy Family Road, Satelite Town Rawalpindi 

 

Websoftnet Technologies 
 Contact Person: Shafiq-Ur-Rehman 

 Phone: 051-5893725 
 Email: contactus@websoftnet.com 

 Website: http://www.websoftnet.com 
Address: 33, Chaudhry Khudadad Plaza, Commercial Market, Chaklala 

Scheme 3 Rawalpindi 

 
Lahore City 

 
1LinkTech 

 
 Contact Person: M. Khurram Afzal 

 Phone: 042-5690895 
 Email: support@1linktech.com 

 Website: http://www.1linktech.com 
Address: 159-G, 2nd Floor, D.H.A Lahore 
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Advanced Micro Technologies 
 

 Contact Person: Rehan Ahmad 
 Phone: 042-5941605 

 Email: info@amt.com.pk 
 Website: http://www.amt.com.pk 

Address: 41-Civic Center, Barkat Market, New Garden Town Lahore 

 

Ahsan Research 
 

 Contact Person: Ahsan Amin 
 Phone: 042-35048595 

 Email: anan2999@yahoo.com 
 Website: http://www.geocities.com/anan2999 

Address: 527 F-2, Johar Town Lahore 

 

Al-Khawarizmi Insitute of Computer Science, University of Engineering & 
Technology 

 
 Contact Person: Dr.Waqar Mahmood 

 Phone: 042-99029450 
 Email: director@kics.edu.pk 

 Website: http://www.kics.edu.pk 
Address: Al-Khawarizmi Institute of Computer Science, University of 

Engineering & Technology, G T Road Lahore 

 

Amaana (Pvt) Ltd 
 Contact Person: Fahad Asad Khan Bangash 

 Phone: 042-5875494 
 Email: amaana@amaana.com 

 Website: http://www.amaana.com 
Address: 70 C/1, Gulberg III Lahore 

 

 

Amco IT Systems 
 Contact Person: Zarish Amjad 

 Phone: 042-5711698, 042-5761926 
 Email: zarish@amcoitsystems.com 

 Website: http://www.amcoitsystems.com 
Address: Suite 38, Blocl - L, Gulberg-II Lahore 

 

AMTECH 
 Contact Person: Mohammad Aslam Malik 

 Phone: 042-5858693, 5858694 
 Email: info@amtech.pk 

 Website: http://www.amtech.pk 
Address: No 19, 1st Floor,Centeral Plaza, Barkat Market, New Garden Town 

Lahore 

 

Arbisoft (Pvt) Ltd 
 

 Contact Person: Yasser Bashir 
 Phone: 042-7582601 

 Email: info@arbisoft.com 
 Website: http://www.arbisoft.com 
Address: 73/4, Jail Road Lahore 

 

ATA Solutions 
 

 Contact Person: Asim Amjad 
 Phone: 042-5748221 

 Email: asim_amjad@hotmail.com 
 Website:  

Address: 34-H, DHA, PHASE-I Lahore 

 

Autosoft Dynamics (Pvt) Ltd 
 

 Contact Person: Lutfullah Khan 
 Phone: 042-35898282-6 

 Email: info@autosoftdynamics.com 
 Website: http://www.autosoftdynamics.com 

Address: 360/2-Q, Commerical Area, DHA, Lahore 

 

Bitlogix (Pvt) Ltd 
 Contact Person: Zafar Ahmad 

 Phone: 042-5774941-3 
 Email: info@ebitlogix.com 

 Website: http://www.ebitlogix.com 
Address: 702, 7th Floor, Al-Hafeez Shopping Mall, Main Boulevard Gulberg 

Lahore 

 

Blue Technologies 
 

 Contact Person: Saad Nazir 
 Phone: 042-35293677 

 Email: ceo@bluebricks.net 
 Website: http://www.printingblue.com 

Address: Plot# 08, Commercial Area,Tech Society Lahore 

 

Brain Storm (Pvt) Ltd 
 

 Contact Person: Manzer Nauman 
 Phone: 042-5110308-10 

 Email: manzer@brainstormworld.com 
 Website: http://www.brainstormworld.com 

Address: 64-A, Sector A-1,Township Lahore 

 

 

Business Technologies (Pvt) Ltd 
 Contact Person:  

 Phone: 042-111-111-305, 0300-4513932 
 Email: asad@biztec.com.pk,asufi@biztec.com.pk,asiddiqui@biztec.com.pk 

 Website: www.biztec.com.pk 
Address: Lahore 
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Cad Cam Center 
 

 Contact Person: Muhammad Naeem Akhtar 
 Phone: 042-5411961-2 

 Email: info@cadcamcntr.net 
 Website: http://www.cadcamcntr.net 

Address: 1st Floor, 133-Abbas Block, Mustafa Town, Wahdat Road Lahore 

 
Catalisse (Pvt) Ltd 

 
 Contact Person: Ammad Ashraf 

 Phone: 042-5782014 
 Email: info@catalisse.com 

 Website: http://www.catalisse.com 
Address: 310-A, Siddiq Trade Center, 72 Main Boulevard, Gulberg 

Lahore 

 

Central Management Services 
 

 Contact Person: Naseer Ahmed Qureshi 
 Phone: 042-35709281 

 Email: naseerqureshi@hotmail.com 
 Website:  

Address: H # E-843/1, Block - D, Near Gosia Masjid, Ali Park Lahore

 

Clear Correct Pakistan (Pvt) Ltd 
 

 Contact Person: Mudassar Rathore 
 Phone: 042-35753299 

 Email:  
 Website:  

Address: 36-1 G, Gulberg-II Lahore 

 

Cross Media 
 

 Contact Person: Saleem Khan 
 Phone: 042-6610240 

 Email: info@crossmedia9.com 
 Website: http://www.crossmedia9.com 

Address: 30-A, Street # 16, Cavalry Ground Lahore 

 

CTO 24/7 (Pvt) Ltd 
 

 Contact Person: Amin Uddin Ansari 
 Phone:  

 Email: mafzal@cto247.com 
 Website: http://www.cto247.com 

Address: 120-F-I, Model Town Lahore 

 

Dream World Technologies 
 

 Contact Person: Syed Yawar Abbas 
 Phone: 042-5774646 

 Email: yawar@dreamworldtech.com 
 Website: http://www.dreamworldtech.com 

Address: Office No. 314, Al Haffez Shopping Mall, Main Bollevard, 
Gulberg III Lahore 

 

Enablistics.com 
 

 Contact Person: Khurram Zaheer 
 Phone: 042-35066716 

 Email: info@enablistics.com 
 Website: http://www.enablistics.com 

Address: 44 - B, Askari 10, near Airport Lahore 

 

ENMAC Technologies (Pvt) Ltd 
 

 Contact Person: Naeem Uddin Zia 
 Phone: 042-5843172 

 Email: naeemdotcom@gmail.com 
 Website: www.enmac.com.hk 

Address: 15FF, Central Plaza, Barkat Market, Garden Town Lahore 

 

Eristotle 
 

 Contact Person: Shakeel Ahmad 
 Phone: 042-6285490-1 

 Email: info@eristotle.com 
 Website: http://www.eristotle.com 

Address: Suite # 503, Imtiaz Plaza, 85-The Mall Road Lahore 

 

ESP Interactive Solutions (Pvt) Ltd 
 

 Contact Person: Suhaib Anwar 
 Phone: 04237502831 

 Email: suhaib@espis.com 
 Website: http://www.espis.com 

Address: 2nd Floor, Suit # 12, Abrar Business Centre, Wahdat Road 
Lahore 

 

Expert Systems (Pvt) Ltd 
 

 Contact Person: Zahid Ahmad Khan 
 Phone: 042-35789393 

 Email: info@expertsystems.net 
 Website: http://www.expertsystems.net 

Address: 259, Upper Mall Lahore 

 

FiveRivers Technologies (Pvt.) Ltd 
 Contact Person: Hasan Akhtar Rizvi 

 Phone: 042- 5761061, 5788281, 5788422 
 Email: hrizvi@fiveriverstech.com 

 Website: http://www.fiveriverstech.com 
Address: 26 F, Near Main Market, Gulberg 2, Lahore 

 

Flying Technologies Private Limited 
 

 Contact Person: Mr. Bader Mehmood 
 Phone: 042-6671970 

 Email: info@flyingtechs.com 
 Website: http://www.flyingtechs.com 

Address: 103 Fazil Road, St. John Park, Lahore 
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Ghost Maintenance (Pvt) Ltd 
 

 Contact Person: Imran uddin 
 Phone: 042-6619692-3 

 Email: iuddin@ghost-software.com 
 Website: http://www.ghost_maintenance.com 

Address: 73 Main Boulevard,Cavalry ground. Lahore 

 

Ghost Software (Pvt) Ltd 
 

 Contact Person: Imran uddin 
 Phone: 042-6619692-3 

 Email: iuddin@ghost-software.com 
 Website: http://www.ghost-software.com 

Address: 73 Main Boulevard, Cavalry Ground. Lahore 
 

Global Contact Centre 
 

 Contact Person: Mehmood Ahmad 
 Phone: 042-5787908 

 Email: omer@gccentre.com 
 Website: http://www.gccentre.com 

Address: 39-40-F, Almiraj Plaza, Gulberg II Lahore 

 

Goldtime (Pvt) Ltd 
 

 Contact Person: Rizwan Shoaib 
 Phone: 042-35915965 

 Email: info@goldtimesolutions.com 
 Website: www.goldtimesolutions.com 

Address: 15-A/1, Model Town Lahore 

 

Greentech 
 

 Contact Person: Ms. Farhan Bashir 
 Phone: 042-5863703 

 Email: farhan@gtrecycling.com 
 Website: http://www.gtrecycling.com 

Address: Office 107, 1st Floor, Salaar Center, Barkat Market, New 
Garden Town Lahore 

 

i2C Pakistan 
 

 Contact Person: Muhammad Iqbal 
 Phone: 042-111-000-911 
 Email: aansari@i2cinc.com 

 Website: http://www.i2cinc.com 
Address: 4, Old FCC, Ferozepur Road Lahore 

 

IDream Systems (Pvt) Ltd 
 

 Contact Person: Liaqat Fayyaz 
 Phone: 042-5916821 

 Email: arifk@vonemm.com 
 Website: http://www.vonemm.com 

Address: 411-K, Model Town Lahore 

 

 

Imperial Soft (Pvt) Ltd 
 

 Contact Person: Ambreen Haq 
 Phone: 042-6312748 

 Email: info@imperialsoft.com.pk 
 Website: http://www.imperialsoft.com.pk 

Address: National Towers, 28 Egerton Road Lahore 

 

 

Interlogics Pakistan 
 

 Contact Person: Faisal Noor 
 Phone: 042-5776372 

 Email: info@interlogics.de 
 Website: http://www.interlogics.de 

Address: 49-Upper Mall, Mian Meer Village Lahore 

 

Kinetic Integrated information Systems (Pvt) Ltd 
 

 Contact Person: Muhammad Muhib ul Hassnain 
 Phone: 042-5847166 

 Email:  
 Website: http://www.kineticiis.com 

Address: 161-A, Ali Block, New Garden Town Lahore 

 

Kualitatem (Pvt) Ltd 
 

 Contact Person: Muhammad jamil Anwar 
 Phone: 5752396-7 

 Email: jamil@kualitatem.com, khurram@kualitatem.com 
 Website:  

Address: Suite # 2, 1st Floor, Al Hafeez Suites, 69/B-2, Gulberg-III 
Lahore 

 

Lead Concept 
 

 Contact Person: Yasir Khurshid 
 Phone: 0321-8465214 

 Email: yk@leadconcept.com 
 Website: http://www.leadconcept.com 
Address: 30-S, Gulberg-II Lahore 

 

LINKdotNET Telecom Iimited (Formerly) Wol Telecom Ltd 
 

 Contact Person: Muhammad Saleem 
 Phone: 042-111-600-222 

 Email: ahmed.khalaf@pk.link.net 
 Website: http://www.pk.link.net 

Address: 123-A, Babar Block, New Garden Town Lahore 

 

Mantaq System (Pvt) Ltd 
 

 Contact Person: Hashim Zulfiqar Ali 
 Phone: 042-5787456-8 

 Email: hashim.ali@mantaq.com 
 Website: http://www.mantaq.com 

Address: Suite # 407, Siddiq Trade Center, 72-Main Gulberg Lahore 

 

 

Mech Technologies 
 

 Contact Person: Irfan Akram 
 Phone: 0321-4468663 

 Email: aamir@mechtechnologies.com 
 Website: http://www.mechtechnologies.com 

Address: 11 Main Asif Block, Allama Iqbal Town Lahore 

 

Mindshare Solutions (Pvt) Ltd 
 

 Contact Person: Sohail Mahmood 
 Phone: 042-5895932 

 Email: sohailmahmood65@hotmail.com 
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 Website:  
Address: 5 L, 2nd Floor, Commercial Area, D.H.A. Lahore 

 

Netone International (Pvt) Ltd 
 

 Contact Person: Tahir Azam 
 Phone: 0300-5012221 

 Email: phussain@netoneint.com 
 Website:  

Address: 198. J-III, Wapda House Lahore 
 

New Comsoft Computer Consultants 
 

 Contact Person: 042-35853958 
 Phone: Sabahat Aslam 

 Email: sales@comsoftuae.com, 
 Website:  

Address: 95-D, Model Town Lahore 

 

Ntierz Technologies (Pvt) Ltd 
 

 Contact Person: Asif Shahzd 
 Phone: 042-35691345 
 Email: info@ntierz.com 

 Website: http://www.ntierz.com 
Address: 32/1, Sector A, Commercial Area, Phase-I, DHA Lahore 

 

Palmchip Pakistan (Pvt) Ltd 
 

 Contact Person: Syed Jauher Abbas Zaidi 
 Phone: 042-37503662-3 

 Email: shahidali@palmchip.com 
 Website: http://www.palmchip.com 

Address: 1st Floor, 56 Commercial Market, Shadman Lahore 

 

Pay Box Pakistan (Pvt) Ltd 
 

 Contact Person: Sameer Haq 
 Phone: 042-111729269 

 Email: paybox@paybox.net.pk 
 Website: http://www.paybox.net.pk 

Address: 56XX Defence Housing Authority, Lahore Cantt Lahore 

 

 

Pentasoft Software Exports 
 

 Contact Person: Darakhshanda Rafique 
 Phone: 042-5691900 

 Email: mrr961945@gmail.com 
 Website:  

Address: 34-F Commercial Area 1st Floor Suite#2 Phase-1 DHA 
Lahore Lahore 

 

Powersoft Nineteen (Pvt) Ltd 
 

 Contact Person: Hasan Akber 
 Phone: 042-36670414 

 Email: info@powersoft19.com 
 Website: http://www.powersoft19.com 

Address: 74-B, Nisar Colony, Lahore Cantt Lahore 

 

Premier Linx (Pvt) Ltd 
 

 Contact Person: Omer Javed 
 Phone: 042-5861880 

 Email: info@premlinx.com 
 Website: http://ww.premlinx.com 

Address: 74-B/1, Abu Bakar Block, New Garden Town Lahore 

 

Quest Resources (Pvt) Ltd 
 

 Contact Person: Khawaja Mehmood Ayaz 
 Phone: 0321-8478155 

 Email: atif.naseem@questbpo.com 
 Website:  

Address: Suite # 607, 6th Road, Siddique Trade Cernter, 72-main 
Boulevard, Gulberg-II Lahore 

 

Redmath (Pvt) Ltd 
 

 Contact Person: Raja Akbar Hassan 
 Phone: 042-6601601 

 Email: info@redmath.com 
 Website: http://www.redmath.com 

Address: 127-Shami Road, Lahore Cantt Lahore 

 

Rolustech 
 Contact Person: Hussain Nasir 

 Phone: 042-5772095 
 Email: info@rolustech.com 

 Website: http://www.rolustech.com 
Address: Lahore 

 

Salim Murad & Company (Pvt) Ltd 
 Contact Person: Ahmad Murad Akhter 

 Phone: 042-7595594 
 Email: contact@tintash.com 

 Website: http://www.tintash.com 
Address: 725 - Shadman Colony Lahore 

 

 

SAS Enterprises 
 

 Contact Person: Saqib Akhtar Saqi 
 Phone: 042-6685450 

 Email: info@saslms.com 
 Website: http://www.saslms.com 

Address: Office No. 52 steet No.2 Links 6 Cavalry Ground Cant 
Lahore 

 

Simple Tek 
 

 Contact Person: Syed Umair Najam Gardezi 
 Phone: 042 5854746 

 Email: umairgardezi@hotmail.com 
 Website: http://www.simpletk.com 

Address: 13-J Model Town Lahore 

 

Simple Tek Computer Consulting 
 

 Contact Person: Haider Ali Jafri 
 Phone: 042-5170445-6 

 Email: jafriali@live.com, syed-nasir@live.com 
 Website:  

Address: Suite # 1, 2nd Floor, 9-C-1, Civic Center, Faisal Town, Moon 
Market Lahore 

 

Smonte Technologies 
 

 Contact Person: Muhammad Sarfaraz 



 

 186

 Phone: 042-36675439 
 Email: sm@smonte.com 

 Website:  
Address: 57/A, Cavalry Ground Lahore 

 

Softcom International 
 

 Contact Person: Fouad Nabeel Khawaja 
 Phone: 042-35694616 

 Email: sikander.khan69@gmail.com 
 Website:  

Address: 265-Y Block, Commercial Area, DHA Lahore 

 

Software Innovations Network 
 

 Contact Person: Khuram Ghafoor 
 Phone: 5715380 

 Email: info@softinn.com.pk 
 Website: http://www.softinn.com.pk 

Address: Suit# 20, 6th Floor, Landmark Plaza, Jail Road Lahore 

 

Swiftway Techologies 
 

 Contact Person: Irfan Sikandar Khan 
 Phone: 042 5734513 

 Email: swiftwaytech@gmail.com 
 Website:  

Address: 174-5 H DHA Phase-1 Lahore 

 

 

Synergy Technologies (Pvt) Ltd 
 

 Contact Person: Attique Ahmed 
 Phone: 042-111-900-111 

 Email: info@synergyav.com 
 Website: http://www.synergyav.com 

Address: 22-CII, Gulberg-III Lahore 

 

Systems Limited 
 

 Contact Person: Saquib Yusf 
 Phone: 042-6304825-35 

 Email: info@systemsltd.com 
 Website: http://www.systemsltd.com 

Address: LCCI Building, 11-Shahrah-e-Awan-e- Tijarat Lahore 
 

 

Techlogix Pakistan (Pvt) Ltd 
 

 Contact Person: Kewan Qadre Khawaja (0300-8480124) 
 Phone: 042-6362606 

 Email: kewan@techlogix.com 
 Website: http://www.techlogix.com 

Address: 39-Empress Road Lahore 

 

Technosoft Solutions (Pvt) Ltd 
 

 Contact Person: Anis-Ur-Rehman Siddiqy 
 Phone: 042-5175932 

 Email: info@techno-soft.com 
 Website: http://www.techno-soft.com 

Address: th Floor, 35-M, Civic Center, Model Town Lahore 
 

 

Tkxel 

 
 Contact Person: Umair Javed 

 Phone: 0300-9470838 
 Email: umair@tkxel.com 

 Website: http://www.tkxl.com 
Address: 143-K, Model Town Lahore 

 

Tower Technologies (Pvt) Ltd 
 

 Contact Person: Mohsin Mukhtar 
 Phone: 042-5878144 

 Email: info@thetowertech.com 
 Website: http://www.thetowertech.com 
Address: 31-Main Gulberg III Lahore 

 

Tralido Business Center Pakistan (Pvt) Ltd 
 

 Contact Person: Muhammad Anwar Ul Haq 
 Phone: 042-5166333, 5173943 

 Email: info@dbf-tech.com 
 Website: http://www.dbf-tech.com 

Address: 125/L, Model Town Extention Lahore 

 

 

Trans Atlantic Business Solutions (Pvt) Ltd 
 

 Contact Person: Syed Raza Kazim Gilani 
 Phone: 042-35692604, 35891824 

 Email: info@tabsusa.com, 
 Website: http://www.tabsusa.com 

Address: 1st & 2nd Floor, 250-Y, Commercial Area, DHA Lahore 

 

Tricastmedia Pakistan (Pvt) Ltd 
 

 Contact Person: Arslan Khan Khakwani 
 Phone: 042-35845264-7 

 Email: arslan.khakwani@tcm.com.pk 
 Website: http://www.tcm.com.pk 

Address: 72-B GARDEN BLOCK, GARDEN TOWN, Lahore 

 

V4U 
 

 Contact Person: Zakir Fayyaz 
 Phone: 042 7821952 

 Email: zakir.fayyaz@vforyou.com 
 Website: http://www.vforyou.com 

Address: 206 Huma Block Allama Iqbal Town Lahore 

 

Vahzay (Pvt) Ltd 
 Contact Person: Zia Imran 
 Phone: 042-35764197-8 
 Email: info@vahzay.com 

 Website: http://www.vahzay.com 
Address: 19 A-E-II, Gulberg III Lahore 

 

Vopium Aktieselskab (Pvt) Ltd 
 

 Contact Person: Irfan Z. Lodhi 
 Phone: 042-36316491 

 Email: i.lodhi@vopium.com 
 Website: http://www.vopium.com 

Address: Office # 2, 7th Floor, Shaheen Complex, 38 Abbot Road Lahore 
 

Wibsoft Technologies (Pvt) Ltd 
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 Contact Person: Ishtiaque Ahmed 

 Phone: 042-7513414 
 Email: info@wibssoft.com 

 Website: http://www.wibssoft.com 
Address: 18-Km, Multan Road, Adjacent Highnoon Laboratories Lahore 

 

Wizmen Systems 
 

 Contact Person: Muhammad Nadeem 
 Phone: 042-5886651-2 
 Email: info@wizmen.net 

 Website: http://www.wizmen.net 
Address: Suite # 10, 5th Floor, Central Plaza, New Garden Town Lahore 

 

 

World Zone Solutions 
 

 Contact Person: Muzaffar Ali 
 Phone: 042-37555700 

 Email: worldzonesolutions@yahoo.com 
 Website:  

Address: 889-9,Samanabad Lahore 

 

Xactel (Pvt) Ltd 
 

 Contact Person: Saima Khalid 
 Phone: 042-5872751 
 Email: ceo@xactel.net 

 Website: http://www.xactel.net 
Address: Unit 404, Regency Plaza, M.M Alam Road, Gulberg III Lahore 

KARACHI CITY 

4W Technologies (Pvt) Ltd 
 

 Contact Person: Fahad Mohyuddin 
 Phone: 021-4321606-7 

 Email: fahadm@4wtech.com 
 Website: http://www.4wtech.com 

Address: Suite # 302, Anum Estate, Block 7 B, Shahrah-e-Faisal Karachi 

 

Advanced Research Project and Technologies (Pvt) Ltd 
 

 Contact Person: Amin Ahmed 
 Phone: 021-35317707-12 
 Email: info@arpatech.com 

 Website: http://www.arpatech.com 
Address: Plot 20-E, 24th Commercial Street, Phase II (Ext.) DHA, Karachi 

 

ALM Technologies 
 

 Contact Person: Atif Munir 
 Phone: 021-4539080 

 Email: atif.munir@almtechnologies.net 
 Website: http://www.almtechnologies.net 

Address: Suit # 203, Windsong Place, KACHS, Shahrah-e-Faisal Karachi 

 

AME Software Solution 
 

 Contact Person: Ather Ali Khan 
 Phone: 021-32627546-7 

 Email: ather@amesoftwaresolution.com 
 Website:  

Address: 314-5, Commerce Center, Hasrat Mohani Road Karachi 

 

AMPAK International 
 

 Contact Person: Adnan Shakil 
 Phone: 021-4971212 

 Email: shakil@gotapparel.com 
 Website: http://www.ampaksoft.com 

Address: Suite # A-4, 1st Floor, Osif Center, Block 13-A Karachi 

 
 

ARK Printers 
 

 Contact Person: Danish Durvesh 
 Phone: 0321-2417664 

 Email: dduruesh@yahoo.com 
 Website:  

Address: M-8, Abdullah Castle, Near Sindh Secrait Karachi 

 

ASR 
 

 Contact Person: Ahmed Abdul Ghani 
 Phone: 021-34890912 

 Email: ahmedzszs@hotmail.com, munirk@nurses247.com, 
 Website:  

Address: Suite # 313, 3rd Floor, Mashreq Center, Gulshan-e-Iqbal Karachi 

 

Avanza Solutions (Pvt) Ltd 
 

 Contact Person: Mahmood Kapurwala 
 Phone: 021-3567-5240-2 

 Email: info@avanzasolutions.com 
 Website: http://www.avanzasolutions.com 

Address: Suit # 201, 2nd Floor, Beaumont Plaza, Beaumont Road, Civil Lines 
Karachi 

 

Axact (Pvt) Ltd 
 

 Contact Person: Ashad Iqbal 
 Phone: 021-11-11-Axact 

 Email: care@axact.com 
 Website: http://www.axact.com 

Address: Axact House, Axact Street, Main Khayaban-e-Ittehad,Phase-
VII,DHA Karachi 

 

Bahria Enterprise System and Technologies (BEST) 
 

 Contact Person: Muhammad Azam 
 Phone: 042-35610242 

 Email:  
 Website: http://www.best-bf.com 

Address: 6th Floor, MT Khan Road, Karachi 

 

Beyond Vision 
 

 Contact Person: Mustafa Hamza 
 Phone: 021-2213252 

 Email: info@beyondvision.net 
 Website: http://www.beyondvision.net 

Address: WH-22, Techno City Mall, Hasrat Mohani Road Karachi 

 

Bhaoo Tel 
 Contact Person: Mohammad Imran 

 Phone: 021-38135715 
 Email: faisalyousufi@hotmail.com 

 Website:  
Address: Room # 714, 7th Floor, Caesar's Tower, Shahrah-e-Faisal Karachi 
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Boundless Technologies 
 

 Contact Person: Muhammad Hussain 
 Phone: 021-4817357 

 Email: info.boundlesstech.net 
 Website: http://www.boundlesstech.net 

Address: Office #9, Ground Floor, Dashtyar pride, block13-D Gulsh-e-Iqbal 
Karachi 

 

Business Beam (Pvt) Ltd 
 

 Contact Person: Ikram Ahmed Khan 
 Phone: 021-34559076 

 Email: contact@businessbeam.com 
 Website: http://www.businessbeam.com 

Address: 511, Park Avenue, Block-6, P.E.C.H.S Karachi 

 

Callautics 
 

 Contact Person: Muhammad Khawar 
 Phone: 021-4986707 

 Email: khawar_mughal@hotmail.com 
 Website: http://www.callautics.com 

Address: B-35, Block - 3, Gulshan-e-Iqbal Karachi 
 

Cambridge Advisors Network (Pvt) Ltd 
 Contact Person: Dr. Zahir Ali Syed 

 Phone: 021-5473050 
 Email: zahirsyed@cambridgeadvisorsnet.com 

 Website: http://www.cambridgeadvisorsnet.com 
Address: Plot-163, Block- 07, 8, Banglore Town, Shahrah-e-Faisal Karachi 

 

Centric Technologies 
 

 Contact Person: Sulaiman A. Farooqi 
 Phone: 021-5223199 

 Email: sulaiman@centrictech.com 
 Website: http;//www.centrictech.com 

Address: Suite 819, Trade Tower, Opp Services Mess, Abdullah Haroon 
Road Karachi 

 

Cipher Lab Solutions Pakistan (Pvt) Ltd 
 

 Contact Person: Muhammad Khurram 
 Phone: 021-2792945 

 Email: khurram@cipherlab.co.uk 
 Website: http://www.cipherlabsolutions.net 

Address: 1317-18, Ceasar Tower, NITP Sharah-e-Faisal, Karachi 

 

Corrtec (Pvt) Ltd 
 

 Contact Person: Nisar Ahmed 
 Phone: 021-34526952-55 

 Email: nahmed@corrtec.com 
 Website: http://www.corrtec.com 

Address: 147-E- Block 2, P.E.C.H.S Karachi 

 

Dreamz Tech 
 

 Contact Person: Kashif Moin 
 Phone: 021 6725002 

 Email: kashmoin@dreamz-tech.com 
 Website: http://www.dreamz-tech.com 

Address: Unit 244, Bahayani Center, Block M, N. Nazimabad Karachi 

 

Electric Spin Pakistan (Pvt) Ltd 
 

 Contact Person: Azeem Mujahid 
 Phone: 021-4557658 

 Email: azeem.mujahid@electricspin.com 
 Website: www.electricspin.com 

Address: Suit 202-203, Sky Mark Tower, Block-7/8, KCHS, Union Karachi

 

Etilize (Pvt) Ltd 
 

 Contact Person: Pervaiz Ali Kahn 
 Phone: 021-34550680-2 

 Email: info@etilizepak.com 
 Website: http://www.etilizpak.com 

Address: 26-E, Block-6, PECHS Karachi 
 

 

Excel Transcription 
 

 Contact Person: Iqbal Yousaf 
 Phone: 021-4820291-2 

 Email: iqbal@excelteck.com 
 Website: http://www.excelteck.com 

Address: B-2, Topra Plaza, Block 13-C, Gulshan-e-Iqbal Karachi 

 

Excellent Solutions 
 

 Contact Person: Imran Saeed 
 Phone: 021-34827398 

 Email: info@exxsolutions.com 
 Website: http://www.exxsolutions.com 

Address: C-89, Block - 8, Gulshan-e-Iqba Karachi 

 

Excicom 
 

 Contact Person: Muhammad Sumair Ahmed 
 Phone: 021-8060733 

 Email: sumair.ahmed@excicom.com 
 Website: www.excicom.com 

Address: Office 13, 4th floor,Mukhtiar Centre Block 13 - B opp: Bait ul 
Makaram Mosque ,Gulsha e iqbal, Karachi 

 

Fast Track Communications Call Center 
 

 Contact Person: Nadir Shah 
 Phone: 5465887 

 Email: fasttrackcom3@aol.com, 
 Website:  

Address: Kawish Crown Plaza, 6th Floor, Suit 610, Shahrah-e-Faisal Karachi

 

Graphic Mind Works 
 

 Contact Person: Muhammad Akram 
 Phone: 021-6370180 

 Email: info@gmwpk.com 
 Website: http://www.gmwpk.com 

Address: R-419, Block 2, F.B Area Karachi 

 

Hambra Consulting Corporation 
 

 Contact Person: Tahir Khan 
 Phone: 021-5375731 

 Email: tahir.khan@hambrait.com 
 Website: http://www.hambrait.com 
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Address: 417, 4th Floor, Clifton Center, Block-5, Clifton Karachi 

 

HTECH Solutions (Pvt) Ltd 
 

 Contact Person: Mohammed Ali Jinnah 
 Phone: 021-34554793 

 Email: majinnah@htech.pk 
 Website: www.htech.pk 

Address: 1/4-A, Block 6, P.E.C.H.S Karachi 

 

Information Technology Services 
 

 Contact Person: Syed Mohammad Zohaib 
 Phone: 021-34814553 

 Email: aamirits@cyber.net.pk 
 Website:  

Address: R-101, Zoraamin Residency, Scheme 33, Main University Road, 
Gulzar-e-Hijri Karachi 

 
 

Inno Value Tech 
 Contact Person: Imran Abdul Muqeet 

 Phone: 021-34527001 
 Email: info@innovaluetech.com 

 Website: http://www.innovaluetech.com 
Address: 4-D, Block-6, PECHS Karachi 

 

IT Marketing and Software House 
 

 Contact Person: M. Akhtar Qureshi 
 Phone: 021-5220002 

 Email: itf16@hotmail.com 
 Website: http://www.itf16.net 

Address: 306, Madina City Mall, 3rd Floor, Abdullah Haroon Road, Saddar 
Karachi 

 

 

iTack Solutions 
 Contact Person: Mehreen J. Fahad 

 Phone: 021-35380571/81 
 Email: sales@itacksolutions.com 

 Website: http://www.itacksolutions.com 
Address: 20-c, 13th Commercial Street, Phase 2, D.H.A. Extension Karachi 

 

ITIM Systems (Pvt) Ltd 
 

 Contact Person: Syed Mohammad Azfar Jafri 
 Phone: 021-3111-200-123 

 Email: info@itimsystems.com 
 Website: http://www.itimsystems.com 

Address: Suite 503-504,Progressive Center, Shahrah-e-Faisal Karachi 

 

Karsoft 
 

 Contact Person: Ahsen Aslam 
 Phone: 021-8125042 

 Email: contact@karsoftonline.com 
 Website: http://www.karsoftonline.com 

Address: Suite 716, Park Avenue, PECHS 6, Shara-e-faisal Karachi 

 

KASB Institute of Technology (Pvt) Ltd 
 

 Contact Person: Muhammad Saleem 
 Phone: 021-34314970-73 
 Email: info@kasbit.edu.pk 

 Website: http://www.kasbit.edu.pk 
Address: 84-B, S.M.C.H.S Society Karachi 

 

KTF Education 
 Contact Person: Arshad Khalil 

 Phone: 021-4310960-7 
 Email: arshad@arena-pakistan.com 

 Website: http://www.arena-pakistan.com 
Address: 806, 8th Floor, Park Avenue, Shahrah-e-Faisal Karachi 

 

LN Technologies 
 

 Contact Person: Farhan Iqbal 
 Phone: 021-4389695, 4383690 

 Email: farhan@lntechnologies.com 
 Website: http://www.lntechnologies.com 

Address: Suite # 208, STP-II, Tariq Center, Main Tariq Raod Karachi 

 

Logikana Pakistan 
 

 Contact Person: Umais Hassan 
 Phone: 021-35385725-6 

 Email: ammar.akhtar@logikana.com 
 Website:  

Address: 9-C, Ground Floor, 5th Sunset Lane Phase-2, Ext DHA Karachi 

 

Matrix System (Pvt) Ltd 
 

 Contact Person: Kashif Raza 
 Phone: 021-4312270-2 

 Email: matrixsys@cyber.net.pk 
 Website: http://www.softpak.com 

Address: 605, Progressive Square , Shahrah-e-Faisal, PECHS, Block-6 
Karachi 

 

 

 

Meridian Global Solutions (Pvt) Ltd 
 

 Contact Person: Anwar Jamal Malik 
 Phone: 021-4392318-9 

 Email: amalik@mglbl.com 
 Website: http://www.mglbl.com 

Address: Suite # 806, 8th Floor, Anum Estate, Shahrah-e-Faisal (Near 
Baloach Colony Bridge) Karachi 

 

Millennium Software (Pvt) Ltd 
 

 Contact Person: Mehboob Alam Khan 
 Phone: 021-34140632-4 

 Email: info@millsoft.com.pk 
 Website: http://www.millsoft.com.pk 

Address: Level 6, Shahnaz Arcade, Shaheed-e-Millat Road Karachi 

 

Millennium Systems & Consultants (Pvt) Ltd 
 

 Contact Person: Sheikh Nisar Ahmed (0300-8262085) 
 Phone: 021-5310903 

 Email: nisar@msclpk.com 
 Website: http://www.msclpk.com 

Address: Building 72/F-1, 9th Jami Commercial Street, Phase VII, DHA 
Karachi 

 

MNC Pakistan (Pvt) Ltd. 
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 Contact Person: Sayyed Mansoob Hasan CEO 

 Phone: 021-4946340, 4946340 
 Email: info@mncglobal.net 

 Website: http://www.mncglobal.net 
Address: Suite# 611, 6th Floor, Mashriq Center, Sir Shah Suleman Road, 

Gulshan-e-Iqbal, Karachi Karachi 

 

 
Musewerx 

 
 Contact Person: Syed Fahad Ali 

 Phone: 021-4553801 
 Email: sohail.jalal@museverx.com 
 Website: http://www.museverx.com 

Address: Suit # 614 Park Avenue 24-A Block-6 PECHS Karachi 

 
National Institutional Facilitation Technologies (Pvt) Ltd 

 
 Contact Person: M.M Khan 

 Phone: 021-111-112-222 
 Email: ceo@nift.com.pk 

 Website: http://www.nift.com.pk 
Address: 5th Floor, Army Welfare Trust Plaza, I.I Chundrigar Road Karachi

 

Nconnexion 
 Contact Person: Khawaja Samiullah 

 Phone: 021-37753080-2 
 Email: nconnexion@cyber.net.pk 

 Website:  
Address: 2nd Floor, 13-C, Khayaban-r-Ittehad, DHA Karachi 

 

 

NDS Technologies (Pvt) Ltd 
 

 Contact Person: Pervez Hanif (CEO) 
 Phone: 021-111-111-142 

 Email: infokhi@nds.com.pk, farhad.ahmed@nds.com.pk, 
 Website: http://www.nds.com.pk 

Address: 12, Sasi Town House, Civil Lines, Abdullah Haroon Road Karachi

 

Net Acess Communication Systems (Pvt) Ltd 
 

 Contact Person: Faisal Khan 
 Phone: 111-222-377 

 Email: info@nacspl.com 
 Website: http://www.nacspl.com 

Address: 1107 - Park Aveneue, 24-A Block 6, PECHS, Shahrah-e-Faisal 
Karachi 

 

Network Optimize Solutions 
 

 Contact Person: Mahmood Hussain 
 Phone: 021-4325490 

 Email: info@nopsol.com 
 Website: www.nopsol.com 

Address: 301 SkyMark Tower, Plot A-13, K.C.H.S, Shaheed-e-Millat Road 
Karachi 

 

PIBAS Pakistan (Pvt) Ltd 
 

 Contact Person: S.A Khalique Qadri 
 Phone: 021-4521212, 4555299 

 Email: info@pibas.com 
 Website: http://www.pibas.com 

Address: 22 G/1, Block-6, P.E.C.H.S Karachi 

 

 

Precept Global Access (Pvt) Ltd 
 

 Contact Person: Shoieb Yunus 
 Phone: 021-35360200, 5360628 

 Email: bizdev@preceptglobalaccess.com, 
 Website: http://www.preceptglobalaccess.com 

Address: D-95/1, Block-5, Clifton, Kehkashan, K.D.A, Scheme-5 Karachi 

 

Premier Software (Pvt) Ltd 
 Contact Person: Mansoor Siddiqui 

 Phone: 021- 2400280, 2436238 
 Email: presoft@mrgc.com.pk 

 Website: http://www.pre-soft.com 
Address: 2nd Floor , Business Plaza, Mumtaz Hasan Road Karachi 

 

 

Prislogix 
 Contact Person: Kamran Siddiqi 

 Phone: 021-4546970-80 
 Email: info@prislogix.com 

 Website: http://www.prislogix.com 
Address: 2B, Block - A, S.M.C.H Society, Shahrah-e-Faisal Karachi 

 

 

Pronet (Pvt) Ltd 
 

 Contact Person: Irfan Siddiqui 
 Phone: 021-5822401-4 

 Email: irfan.siddiqui@pronet-tech.net 
 Website: http://www.pronet-tech.net 

Address: D-143, Block-4, Clifton Karachi 

 

Quantum Systems 
 

 Contact Person: Ameen Asher 
 Phone: 021-4312271-2 

 Email: quantum@softpak.com 
 Website:  

Address: # 605, Progressive Square, PECHS, Block-6,  

Shahrah-e-Faisal Karachi 

 

Red Hot Development Company (Pvt) Ltd 
 

 Contact Person: Akbar Rehmatulla 
 Phone: 021-34529730 

 Email: operations@rhdc.com.pk 
 Website: http://www.rhdc.com.pk 

Address: 221-A, PECHS, Block-2 Karachi 

 

Right Click 
 

 Contact Person: Muhammad Nadeem Khan 
 Phone: 021-4663463 

 Email: info@rightclick.com.pk 
 Website: http://www.rightclick.com.pk 

Address: Suit # 109, APTC Building, Block-19, Gulistan-e-Johar Karachi 

 

Rush Pcb 
 

 Contact Person: Anil Amir 
 Phone: 021-32222682 

 Email: ameen@rushpcb.com.pk 
 Website: http://www.rushpcb.com.pk 
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Address: 294/1, Harish, Chandar Street, Off D.Cruze Road Karachi 

 

Saif Inspirations 
 Contact Person: Juzer Shabbir Lanewala 

 Phone: 021-2025637 
 Email: juzer@saifinspriations.com 

 Website: http://www.saifinspirations.com 
Address: Banglow # 76, 1st Floor, Garden West Karachi 

 
SCT Group 

 Contact Person: Fawad-ul-Haq 
 Phone: 021-5896697 

 Email: info@sctgroup.org 
 Website: http://www.sctgroup.org 

Address: 79-C, 11th Commercial Street, Main Khayaban Ittehad, DHA-7 
Karachi 

 

Shahnawaz (Pvt) Ltd 
 

 Contact Person: Wasif Hussain 
 Phone: 021-2313934-38 

 Email: wasif@shahnawazltd.com 
 Website: http://www.shahnawazltd.com 

Address: 19, West Wharf Road Karachi 

 

Simcon International (Pvt) Ltd 
 

 Contact Person: Syed Abdul Qadeer 
 Phone: 021-6881123-5 

 Email: info@simcon-int.com 
 Website: http://www.simcon-int.com 

Address: A-79/A, S.I.T.E, Super Highway Industrial Area, KDA Scheme 
No.33 Karachi 

 

sofcom (Pvt) Ltd 
 

 Contact Person: Kumail Raza 
 Phone: 021-34966991 

 Email: contact@sofcom.net 
 Website: http://www.sofcom.net 

Address: Sofcom House, St # 9, Block # 5, Gulshan-e-Iqbal Karachi 

 

 

Softnology Systems (Pvt) Ltd 
 Contact Person: Shahbaz Ahmer 

 Phone: 021-34391082 
 Email: info@softnology.com 

 Website: http://www.softnology.com 
Address: Suite # 601, Aramex sms Tower, DACHS, Block 7/8, Shahrah-e-

Faisal Road Karachi 

 

SPC Tek Pakistan (Pvt) Ltd 
 Contact Person: M.Ghous Khan 

 Phone: 021-34815997 
 Email: farzan@spctek.com 

 Website: http://www.spctek.com 
Address: B-134, Block 2, Gulshan-e-Iqbal Karachi 

 

Symbiosis Technologies 
 Contact Person: M.Saad Jangda 

 Phone: 021-34140918 
 Email: info@symbiosistec.com 

 Website: http://www.symbiosistec.com 
Address: 423/3 BYJHS Bahdurabad Karachi 

 

Techalamo 
 Contact Person: Salman Khan 

 Phone: 021-34661552 
 Email: info@techalamo.com 

 Website: http://www.techalamo.com 
Address: B-54/12, Block-1, Gulistan-e-Jauhar Karachi 

 

Teknology Force Inc (Pvt) Ltd 
 

 Contact Person: Masood Razaque Qureshi 
 Phone: 021-4544469 

 Email: masood@teknologyforce.com 
 Website: http://www.teknologyforce.com 

Address: Suite # 407, 4th Floor, Marine Faisal, Near Nursery Shahrah-e-
Faisal Karachi 

 

TenPearls International 
 

 Contact Person: Zeeshan Aftab 
 Phone: 021-4328447-8 

 Email: info@tenpearls.com 
 Website: http://www.tenpearls.com 

Address: Room No.401, Fortune Centre, Main Shahra-e-Faisal Karachi 

 

U2 Linx 
 Contact Person: Umer Hashmi 

 Phone: 021-4311926-8 
 Email: umar@u2linx.com 

 Website: http://www.u2linx.com 
Address: 142-A, Block, Allama Iqbal Road, PECHS Karachi 

 

Vibe Technologies 
 Contact Person: Syed Tabish Ghazi 

 Phone: 021-4141879 
 Email: info@vibe.com.pk 

 Website:  
Address: Suit # 610, 6th Floor, Mashriq Center, Block-14, Gulshan-e-Iqbal, 

Near DC Office East Karachi 

 

Vision Business Systems 
 Contact Person: Muhammad Khalil Sharf 

 Phone: 021-34528310 
 Email: m.khalil@inox.com.pk 

 Website:  
Address: Building E-167, Sector 50-C, Korangi Industrial Area Karachi 

 

Webstarts 
 Contact Person: Humayun Ghani 
 Phone: 021-4327627, 4327629 
 Email: humayun@webstarts.com 

 Website: http://www.webstarts.com 
Address: Suite # 608, Ibrahim Trade Tower, Plot # 1, Block # 7 & 8, 
Maqbool Co-operating Housing Society, Shahrah-e-Faisal Karachi 

 

Work Force Software Development 
 Contact Person: Abbas Paliwala 

 Phone: 021-4540497-8 
 Email: apaliwala@workforcesoftware.com 

 Website:  
Address: 2F, 2nd Floor, PECHS, Block-6 Karachi 

Peshawar City 
CressTech International 

 Contact Person: Rizwan Ullah Khan 
 Phone: 91 5851043 

 Email: crestechint@gmail.com 
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 Website:  
Address: Suit No. 1, Bangash Mension Near Gul Haji Plaza, University Road 

Peshawar 

 

RTG International (Pvt.) Ltd. 
 Contact Person: Gregory Dunham 

 Phone: 091 5702601, 5702646 
 Email: info@rtginternational.com 

 Website: http://www.rtginternational.com 
Address: Silicon Center, Suite 11, Jehangirabad, University Road Peshawar 

 

Soft Business Systems 
 Contact Person: Muhammad Kamran Khan 

 Phone: 091-5841069 
 Email: mails@sbs.net.pk 

 Website: http://www.sbs.net.pk 
Address: 27, Sial Flats, Abdara Chowk, University Road Peshawar 

 

 

 



Chapter Three – Research Methodolog 

Appendix – II 

An Assessment of National Software Industry  

(E-Readiness Perspective) 
Objective - The instrument is to assess the competitiveness national software industry of Pakistan to attract foreign 

clients/customers for software development perspective. 
 
Distribution list -To be filled by the authorized IT Officer / Programmer / Software Engineers / Project Manager / 

Chief Executive Officer 
 

EDITOR  
Muhammad Ishfaq Khan 

PhD Scholar  
 

CONFIDENTIAL 
        Dear Sir/Madam, assalam o alikum 

 
 
 
 

 
 
 
 

 
 
 
 
 
 

 
Name:  
 
 
Position: 
 
 
Company 
 
 
 
Address 
 
 

City 
 
Postal  
Code  
 
Phone 
/Fax/ 
 
Email 
 

 Kindly email filled questionnaire as soon as possible to: 
Muhammad Ishfaq Khan 

PhD Scholar  
Department of Management Sciences, Sector H-8 

COMSATS Institute of Information Technology, Islamabad 
Email: ik_scholar@yahoo.com 

Dear Respondent, Assalam o Alikum 
 
The offshore/International software development trends have created great opportunities to 
earn more wealth and employment with existing resources for Pakistani software 
development firms. There is need to attract foreign clients to Pakistan as a destination for 
quality software development perspective. This survey is an effort to assess the national 
software industry capabilities to develop software for International Clients. Its results will 
help to develop formal profile of national software development that can be penetrated and 
promoted in International Market. Your non-monetary and informative contribution in this 
regard will be highly fruitful for the research and will be appreciated. This is to undertake 
that filled questionnaire will be kept confidential and collected data will be used for 
academic research purpose only. I hope for your early and positive response. 
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1. Respondents Perspective, Please show you response as per Question/statement by click or  
Change the color of box to blue in options 

1.1 How old are you? <=25 25 to 30 30 to 35 35 to 40 >=40 
1.2 Which gender category do you belong?  Male Female Others   

1.3 What is your metrical status? Married Unmarried Divorced Others  

1.4 What is your academic qualification PhD Master BS Diploma Certification 

1.5 How much experience do you have?  > 5 Years 4  - 5 3 - 4 2 - 3 =< 2 years 

1.6 In which job category do you work? Project 
Managers 

Programmer
s 

System 
Admin. 

Software 
Engineers 

Busines
s 

Analyst
s 

Others 

1.7 How much do you earned annually? 

(salary package)  

> 8 Lac 6 to 8 4 to 6 2 to 4 < 2 Lac Others 

1.8 Are you satisfied with your current job? St.Agree Agree UD   Disagree St. disagree 

2. Organizational Perspective, Please show you response as per Question/statement by click or  
Change the color of box to blue in options 

2.1 When your software firm was established? 2007  2006 2005 2004 2003 2002 

2.2 How many employees are working in your 

firm?   

200 to 300 100 to 200  50 to 
100 

20 to 50 < 20 

2.3 How many IT professionals are working in 

your firm? (programmers, SEngineer  etc) 

200 to 300 100 to 200  50 to 
100 

20 to 50 < 20 

2.4 Does IT professionals are tool oriented? Strongly Agree Agree Un-
Decided 

Disagree Strongly 
Disagree 

2.5 In which development category does your firm 
work?  

COTS Custom In-House Domestic Off Shore 

 
3. Software Engineering Techniques/Models  
Please show you response as per Question/statement by click or  
Change the color of box to blue in options 
 

3.1 Which model do you use for 
software development  

CMMI CMM Prototype Agile  Six sigma Test Driven 
Developme
nt 

Others 

3.2 Which software engineering 
methods do you apply in software 
engineering process? 

Waterfall Agile 
Method 

Spiral Model extreme 
Programmin
g 
 

Prototype Rational 
Unified 
Process 

Others 

3.3  Which information gathers tools 
do you apply in requirement analysis 
process? 

Interview
s 

Online 
discussion 

Study 
forms/reports 

Online  
survey 
Questionnair
e 

Scenarios Rapid 
prototype 

Others 

3.4 which technique do you use in 
object oriented analysis  

Use case 
Modeling 

Class 
Modeling 

Dynamic 
Modeling 

CASE Tools UML Prototype Others 

3.5  which design methodology do you 
use  for software design?  

General 
Design 

Logical 
Design 

High Level 
Design 

Modular 
Design 

Physical 
Design 

Low-Level 
Design 

Others 

3.6  Which programming languages do 
you use for software coding? 

Java C++ VC++ Object 
Pascal 

C#,  .Net PHP Others 

3.7 Which testing techniques do you 
apply for quality assurance?  

Structural Functional Clean room Complexity 
Matrices 

Hybrid -
Ccmp 

Code 
walkthroug
hs 

Others 

3.8 Which methodology do you apply 
for software system implementation?  

Top 
down 

Bottom up Hybrid  Pilot  Phase Parallel Others 

3.9 What techniques do you use for 
software maintenance?  

Fault 
reports 

Change in 
product 

Restructuring Reverse 
engineering  

Increment  Forward 
Engineering 

Others 

3.10 Do you got any certifications  Yes  No Others      
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4. Information Access (IT infrastructure) Perspective, Please show you response as per Question/statement by Tick or 
changing color to blue or put a * in options.  

3.1 How much computers are installed in your firm? >= 250 100-150 50-100 10 - 50 >= 10 Others 

3.2 Is internet facility available 24/7? Yes No Don’t Know    

3.3 What is the type of internet in your firm? Broadband Satellite Dialup Post Paid Prepaid Others 

3.4 Which network facility is available in your firm? WI-MAX WI-FY WAN LAN VAN Others 

3.5 Does your firm have official web site? Simple 4-Tier 3-Tier 2-Tier NO site Others 

3.6 How much secure web site do you have? 100% 75% 50% 25% NO Security Others 

3.7 Which databases do you use for backend? ORACLE MS-SQL MYSQL DB2 MS Access Others 

3.8 Which programming languages are used? JAVA VC++ DELPHI C++ VB Others 

3.9 Which development tools are used? PHP JAVA D Weaver C# .NET Others 

3.10 Which communication and networking is used? Nortel Siemens Cisco Lucent Others Others 

3.11 Which database platform is used in firm Oracle MS SQL MYSQL DB2 Sybase Others 

3.12 Which operating system used in your firm? Windows UNIX LINUX OS2 NOVEL Others 

3.13 What application software used in your firm? ORACLE Microsoft IBM Sun System Others Others 

3.14 what is the hardware platform used your firm Dell COMPAQ IBM ACCER TOSHIBA Others 

3.15 what is the internet platform used in firm MS IIS Apache Unix .Net Others Others 

3.16 Why do you use network facility? Receive/ 

place order 

Payments Exchange  

data 

Exchange 

Information 

Business 

research 

Others 

 

5. Critical Success Factors  
Please indicate the critical success factors help in the success of offshore software development projects by click or changes 
the color to blue in options 
Critical Success Factors  1 2 3 4 5 Critical Success Factors 1 2 3 4 5 

Vision/Understanding the goals of project        Sufficient Financial Resources       
Comprehensive project plan      Client’s culture understanding       
Development team ability to negotiate      Qualified development team i.e. BS, MS      
Development team ability to convince       Strong HCI for client satisfaction      
Domain knowledge e.g. functionality      Project Management  Skills       
Long Time for project development      Leadership or Motivational Skills       
No assumptions about client needs      Strong cohesive development team      
Use of multiple tools for req. engineering       Optimum Maximum Profit Generation       
Top management supports      Consultative Project Mgmt. Approach      
Business process management      Trust among development team and client       
Cross functional team cooperation       High context culture in development team      
End user training       Good control (time, cost, quality)      
Data accuracy       Realistic user expectations       
User attitude / user involvement       Effective Communication       
IS staff capability       User Satisfaction                                                        
System quality                                                                    Documentation of each phase       
Information quality      Qualification      
Strong GUI      Experiences      
System usefulness       User involvement       
Task characteristics       Defined Project Scope      
User attitude       Technically Capable team      
Problem domain      DSL Internet Facility       
High Return on Investment      Employees involvement       
Positive Net Present Value      Consultant’s Help      
Politics       Employee motivation       
Physical Infrastructure       IT infrastructure      
Any Others Factors       Any Others Factors      
            

 
Thank You for Your Cooperation. 
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APPENDIX - III 
CONFIDENTIAL 

CMM Evaluation Performa 
Standard Software Process Practices in National Software Industry, Pakistan 

 
 
 
 
 
 
 
 
 

Objective:   vvv 
The evaluation performa is distributed to assess the adoption level of standard software process (CMM) practices in 

SMEs (ICT) of Pakistan 
 
 

Distribution list:jjjjjjj 
The interview questionnaire is required to be filled by the authorized IT Officer / Programmer / Software Engineers / Project Manager / Chief 

Executive Officer 
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The field experiment has the following sections. 
 
Section – I  
The purpose of Requirements Management is to establish a common understanding between the customer and the software project of the customer's requirements that will be 
addressed by the software project.  Requirements Management involves establishing and maintaining an agreement with the customer on the requirements for the software project.  
The agreement covers both the technical and non-technical (e.g. project delivery dates) requirements. The agreement forms the basis for estimating, planning, performing, and 
tracking the software project's activities throughout the software development life cycle.  Whenever the system requirements allocated to software are changed, the affected software 
plans, work products, and activities are adjusted to remain consistent with the updated requirements. 
 

Questions/Statements  Yes No Not Applicable Don’t 
Know 

1.  Are system requirements allocated to software used to establish a baseline for software engineering and management use?     
2.  As the systems requirements allocated to software change, are the necessary adjustments to software plans and activities made?     
3.  Does the project follow a written organizational policy for managing the system requirements allocated to software?      
4.  Are the people in the project with management responsibilities are trained in managing allocated requirements?     
5.  Are measurements used to determine the status of the activities performed for managing the allocated requirements (e.g., total number of requirements changes that are 
proposed, open, approved, and incorporated into the baseline? 

    
6.  Are the activities for managing allocated requirements on the project subject to SQA review?     
 
Section – II 
The purpose of Software Project Planning is to establish reasonable plans for performing the software engineering activities and for managing the software project.  Software 
Project Planning involves developing estimates for the work to be performed, establishing the necessary commitments, and defining the plan to perform the work. 
 
Questions/Statements Yes No Not Applicable Don’t 

Know 
1.  Are estimates (e.g., size, cost, and schedule) documented for use in planning and tracking the software project?     
2.  Do the software plans document the activities to be performed and the commitments made for the software project?     
3.  Do all affected groups and individuals agree to their commitments related to the software project?     
4.  Are adequate resources provide for planning the software project (e.g., funding and experienced individuals)?     
5.  Does the project manager review the activities for planning the software on both a periodic and event-driven basis?     
 
Section – III: The purpose of Software Project Tracking and Oversight is to provide adequate visibility into actual progress so that management can take corrective actions when 
the software project's performance deviates significantly from the software plans.  Corrective actions may include revising the software development plan to reflect the actual 
accomplishments and re-planning the remaining work or taking actions to improve the performance.  Software Project Tracking and Oversight involves tracking and reviewing the 
software accomplishments and results against documented estimates, commitments, and plans, and adjusting these plans based on the actual accomplishments and results. 
 
Questions/Statements Yes No Not Applicable Don’t 

Know 
1.  Are the project's actual results (e.g., schedule, size, and cost) compared with estimates in the software plans?     
2.  Is corrective action taken when actual results differ significantly from the project's software plans?     
3.  Are changes in the software commitments agreed to by all affected groups and individuals?     
4.  Does the project follow a written organizational policy for both tracking and controlling its activities?     
5. Is someone on the project assigned specific responsibilities for tracking software work products and activities i.e. cost)?     
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6.  Are measurements used to determine the status of the activities for software tracking and oversight (e.g., total effort expended in performing tracking and oversight 
activities)? 

    

7.  Are the activities for software project tracking and oversight reviewed with senior management on a periodic basis (e.g., project performance, issues, risks, and action 
items)? 

    

Section - IV 
The purpose of Software contract Management is to select qualified software contractors and manage them effectively.  Software Contract Management involves selecting a 
software contractor, establishing commitments with the contractor, and tracking and reviewing the contractor's performance and results.  These practices cover the management of 
a software (only) contract, as well as the management of the software component of a contract that includes software, hardware, and possibly other system components. 
 

Questions/Statements Yes No Not Applicable Don’t 
Know 

1.  Is a documented procedure used for selecting subcontractors based on their ability to perform the work?     
2.  Are changes to contracts made with the agreement of both the contractor and the client?     
3.  Are periodic technical interchanges held with subcontractors?     
4.  Are the results and performance of the software subcontractor tracked against their commitments?     
5.  Does the project follow a written organizational policy for managing software contracts?     
6.  Are the people responsible for managing software contracts trained in managing software agreements?     
7.  Are measurements used to determine the status of the activities for managing software subcontracts (e.g., schedule status with respect to planned delivery dates and effort 
expended for managing the subcontracts? 

    

8.  Are the software subcontract activities reviewed with the project manager on both a periodic and event-driven basis?     

Section - V 
The purpose of Software Quality Assurance (SQA) is to provide management with appropriate visibility into the process being used by the software project and of the products 
being built.  Software Quality Assurance involves reviewing and auditing the software products and activities to verify that they comply with the applicable procedures and 
standards and providing the software project and other appropriate managers with the results of these reviewed and audits. 
 
Questions/Statements Yes No Not Applicable Don’t 

Know 
1.  Are SQA activities planned?     
2.  Do SQA activities provide objective verification that software products and activities adhere to applicable standards, procedures, and requirements?     
3.  Are the results of SQA reviews and audits provided to affected groups and individuals (e.g., those who performed the work and those who are responsible for the work)?     
4.  Are issues of noncompliance that are not resolved within the software project addressed by senior management?     
5.  Does the project follow a written organization policy for implementing SQA activities?     
6.  Are adequate resources provided for performing SQA activities (e.g., funding and a designated manager who will receive and act on software noncompliance items)?     
7.  Are measurements used to determine the cost and schedule status of the activities performed for SQA (e.g., work completed, effort and funds expended as per  plan)?     
8.  Are activities for SQA reviewed with senior management on a periodic basis?     

 
Section - V I  
The purpose of Software Configuration Management (SCM) is to establish and maintain the integrity of the products of the software project throughout the project's software 
life cycle.  Software Configuration Management involves identifying the configuration of the software (i.e., selected software work products and their descriptions) at given points 
in time, systematically controlling changes to the configuration, and maintaining the integrity and traceability of the configuration throughout the software life cycle.  The work 
products placed under software configuration management include the software products that are delivered to the customer and the items that are identified with or required to 
create these software products. 
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Questions/Statements Yes No Not Applicable Don’t  
know 

1.  Are software configuration management activities planned for the project?     
2.  Has the project identified, controlled and made available the software work products to be placed under configuration management?     
3.  Does the project follow a documented procedure to control changes to configuration items/units?     
4.  Are standard reports on software baselines (e.g., software configuration control board minutes, change request and status reports) distributed to affected groups and 
individuals? 

    

5.  Does the project follow a written organizational policy for implementing software configuration management activities?     
6.  Are project personnel trained to perform the software configuration management activities for which they are responsible?     
7.  Are measurements used to determine the status of activities for software configuration management (e.g., effort and funds expended for software config. management 
activities? 

    

8.  Are periodic audits performed to verify that software baselines conform to the documentation that defines them?     
 

 
Section - VII 
The purpose of Organization Process Focus is to establish the organizational responsibility for software process activities that improve the organization's overall software process 
capability.  Organization Process Focus involves developing and maintaining an understanding of the organization's projects' software processes.  The organization provides long-
term commitments and resources to coordinate the development and maintenance of the software processes across current and future software projects via a group such as a 
software engineering process group.  This group is responsible for the organization's software process activities. 
 
 
Questions/Statements 
 

Yes No Not Applicable Don’t 
Know 

1.  Are the activities for developing and improving the organization's and project's software processes coordinated across the organization (via a software engineering process 
group)? 

    

2.  Is your organization's software process assessed periodically?     
3.  Does your organization's follow a documented plan for developing and improving its software process?       
4.  Does senior management sponsor the organization's activities for software process development and improvements (e.g., by establishing long-term plans, and by 
committing resources and funding)? 

    

5.  Do one or more individuals have full-time or part-time responsibility for the organization's software process activities (e.g., a software process engineering group)?     
6.  Are measurements used to determine the status of the activities performed to develop and improve the organization's software process (e.g., effort expended for software 
process assessment and improvement)? 

    

7.  Are the activities performed for developing and improving software process reviewed periodically with senior management?     
 

 
Section - VIII 
The purpose of Organization Process Definition is to develop and maintain a usable set of software process assets that improve process performance across the projects and 
provide a basis for cumulative, long-term benefits to the organization.  Organization Process Definition involves developing and maintaining the organization's standard software 
process, along with related process assets, such as descriptions of software life cycles, process tailoring guidelines and criteria, the organization's software process database, and a 
library of software process-related documentation. 
Questions/Statements Yes No Not Applicable Don’t 

Know 
1.  Has your organization developed, and does it maintain, a standard software process?     
2.  Does the organization collect, review, and make available information related to the use of the organization's standard software process (e.g., estimates and actual data on 
software size, effort, and cost; productivity data; and quality measurements)? 

    

3.  Does the organization follow a written policy for both developing and maintaining its standard software process and related process assets (e.g., descriptions of approved 
software life cycles)? 
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4.  Do individuals who develop and maintain the organization's standard software process receive the required training to perform these activities?     
5.  Are measurements used to determine the status of the activities performed to define and maintain the organization's standard software process (e.g., status of schedule 
milestones and the cost of process definition activities)? 

    

6.  Are the activities and work products for developing and maintaining the organization's standard software process subjected to SQA review and audit?     
 
Section – IX 
The purpose of the Training Program key process area is to develop the skills and knowledge of individuals so they can perform their roles effectively and efficiently.  Training 
Program involves first identifying the training needed by the organization, projects, and individuals, then developing or procuring training to address the identified needs.  Some 
skills are effectively and efficiently imparted through informal vehicles (e.g., on-the-job training and informal mentoring), whereas other skills need more formal training vehicles 
(e.g., classroom training and guided self-study) to be effectively and efficiently imparted.  The appropriate vehicles are selected and used. 
Questions/Statements Yes No Not Applicable Don’t 

Know 
1.  Are training activities planned?     
2.  Is training provided for developing the skills and knowledge needed to perform software managerial and technical roles?     
3.  Do members of the software engineering group and other software groups receive the training necessary to perform their roles?     
4.  Does your organization follow a written organizational policy to meet its training needs?     
5.  Are adequate resources provided to implement the organization's training program (e.g., funding, software tools, appropriate training facilities)?     
6.  Are measurements used to determine the quality of the training program?     
7.  Are training program activities reviewed with senior management on a periodic basis?     

 

Section – X 
The purpose of Integrated Software Management is to integrate the software engineering and management activities into a coherent, defined software process that is tailored 
from the organization's standard software process and related process assets.  Integrated Software Management involves developing the project's defined software process and 
managing the software project using this defined software process.  The project's defined software process is tailored from the organization's standard software process to address 
the specific characteristics of the project.  The software development plan is based on the project's defined software process and describes how the activities of the project's defined 
software process will be implemented and managed. 
Questions/Statements Yes No Not Applicable Don’t 

Know 
1.  Was the project's defined software process developed by tailoring the organization's standard software process?     
2.  Is the project planned and managed in accordance with the project's defined software process?     
3.  Does the project follow a written organizational policy requiring that the software project be planned and managed using the organization's standard software process?     
4.  Is training required for individuals tasked to tailor the organization's standard software process to define a software process for a new project?     
5.  Are measurements used to determine the effectiveness of the integrated software management activities (e.g., frequency, causes and magnitude of re-planning efforts)?     
6.  Are the activities and work products used to manage the software project subjected to SQA review and audit?     

 

Section – XI 
The purpose of Software Product Engineering is to consistently perform a well-defined engineering process that integrates all the software engineering activities to produce 
correct, consistent software products effectively and efficiently.  Software Product Engineering involves performing the engineering tasks to build and maintain the software using 
the project's defined software process and appropriate methods and tools.  The software engineering tasks include analyzing the system requirements allocated to software, 
developing the software architecture, designing the software, implementing the software in the code, and testing the software to verify that it satisfies the specified requirements. 
 
Questions/Statements Yes No Not Applicable Don’t 

Know 
1.  Are the software work products produced according to the project's defined software process?     
2.  Is consistency maintained across software work products (e.g., is the documentation tracing allocated requirements through software requirements, design, code, and test 
cases maintained)? 
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3.  Does the project follow a written organizational policy for performing the software engineering activities (e.g., a policy which requires the use of appropriate methods and 
tools for building and maintaining software products)? 

    

4.  Are adequate resources provided for performing the software engineering tasks (e.g., funding, skilled individuals, and appropriate tools)?     
5.  Are measurements used to determine the functionality and quality of the software products (e.g., numbers, types, and severity of defects identified)?     
6.  Are the activities and work products for engineering software subjected to SQA reviews and audits (e.g., is required testing performed, are allocated requirements traced 
through the software requirements, design, code and test cases)? 

    

 

Section – XII 
The purpose of Inter-group Coordination is to establish a means for the software engineering group to participate actively with the other engineering groups so the project is 
better able to satisfy the customer's needs effectively and efficiently.  Inter-group Coordination involves the software engineering group's participation with other project 
engineering groups to address system-level requirements, objectives, and issues.  Representatives of the project's engineering groups participate in establishing the system-level 
requirements, objectives, and plans by working with the customer and end users, as appropriate.  These requirements, objectives, and plans become the basis for all engineering 
activities. 
Questions/Statements     

1.  On the project, do the software engineering group and other engineering groups collaborate with the customer to establish the system requirements? Yes No Not Applicable Don’t 
Know 

2.  Do the engineering groups agree to the commitments as represented in the overall project plan?     
3.  Do the engineering groups identify, track, and resolve inter-group issues (e.g., incompatible schedules, technical risks, or system-level problems)?     
4.  Is there a written organizational policy that guides the established of interdisciplinary engineering teams?     
5.  Do the support tools used by different engineering groups enable effective communication and coordination (e.g., compatible word processing systems, database systems, 
and problem tracking systems)? 

    

6.  Are measures used to determine the status of the inter-group coordination activities (e.g., effort expended by the software engineering group to support other groups)?     
7.  Are the activities for inter-group coordination reviewed with the project manager on both a periodic and event-driven basis?     

Section – XIII 
The purpose of Peer Reviews is to remove defects from the software work products early and efficiently.  An important corollary effect is to develop a better understanding of the 
software work products and of defects that might be prevented.  Peer Reviews involve a methodical examination of software work products by the producers' peers to identify 
defects and areas where changes are needed.  The specific products that will undergo a peer review are identified in the project's defined software process and scheduled as part of 
the software project planning activities. 
Questions/Statements     

1.  Are peer reviews planned? Yes No Not Applicable Don’t 
Know 

2.  Are actions associated with defects that are identified during peer reviews tracked until they are resolved?     
3.  Does the project follow a written organizational policy for performing peer reviews?     
4.  Do participants of peer reviews receive the training required to perform their roles?     
5.  Are measurements used to determine the status of peer review activities (e.g., number of peer reviews performed, effort expended on peer reviews, and number of work 
products reviewed compared to the plan)? 

    

6.  Are peer review activities and work products subjected to SQA review and audit (e.g., planned reviews are conducted and follow-up actions are tracked)?     
 

Section – XIV 
The purpose of Quantitative Process Management is to control the process performance of the software project quantitatively.  Quantitative Process Management involves taking 
measurements of the process performance, analyzing these measurements, and making adjustments to maintain process performance within acceptable limits.  When the process 
performance is stabilized within acceptable limits, the project's defined software process, the associated measurements, and the acceptable limits for the measurements are 
established as baseline and used to control process performance quantitatively. 
 
Questions/Statements Yes No Not Applicable Don’t 

Know 
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1.  Does the project follow a documented plan for conducting quantitative process management?     
2.  Is the performance of the project's defined software process controlled quantitatively (e.g., through the use of quantitative analytic methods)?     
4.  Does the project follow a written organizational policy for measuring and controlling the performance of the project's defined software process (e.g., projects plan for how 
to identify, analyze, and control special causes of variations)? 

    

5.  Are adequate resources provided for quantitative process management activities (e.g., funding, software support tools, and organizational measurement program)?     
6.  Are measurements used to determine the status of the quantitative process management activities (e.g., cost of quantitative process management activities and 
accomplishment of milestones for quantitative process management activities)? 

    

7.  Are the activities for quantitative process management reviewed with project manager on both a periodic and event-driven basis?     
 

Section – XV 
Software Quality Management involves defining quality goals for the software products, establishing plans to achieve these goals, and monitoring and adjusting the software 
plans, software work products, activities, and quality goals to satisfy the needs and desires of the customer and end user.  Quantitative product quality goals are established based 
on the needs of the organization, customer, and end user for high-quality products.  So that these goals may be achieved, the organization established strategies and plans, and the 
project specifically adjusts its defined software process, to accomplish the quality goals. 
Questions/Statements Yes No Not Applicable Don’t 

Know 
1.  Are the activities for managing software quality planned for the project?     
2.  Does the project use measurable and prioritized goals for managing the quality of its software products (e.g., functionality, reliability, maintainability and usability)?     
3.  Are measurements of quality compared to goals for software product quality to determine if the quality goals are satisfied?     
4.                                                                                                                                                                                                                                                                                           
5.  Do members of the software engineering group and other software-related groups receive required training in software quality management (e.g., training in collecting 
measurement data and benefits of quantitatively managing product quality)? 

    

6.  Are measurements used to determine the status of the activities for managing software quality (e.g., the costs of poor quality)?     
7.  Are the activities performed for software quality management reviewed with senior management on a periodic basis?     

 

Section – XVI: Defect Prevention involves analyzing defects that were encountered in the past and taking specific actions to prevent the occurrence of those types of defects in 
the future. The defects may have been identified on other projects as well as in earlier stages or tasks of the current project. Trends are analyzed to track the types of defects that 
have been encountered and to identify defects that are likely to recur. Both the project and the organization take specific actions to prevent recurrence of the defects. 
Questions/Statements Yes No Not Applicable Don’t 

Know 
1.  Are defect prevention activities planned?     
2.  Does the project conduct causal analysis meetings to identify common causes of defects?     
3.  Once identified, are common causes of defects prioritized and systematically eliminated?     
4.  Does the project follow a written organizational policy for defect prevention activities?     
5.  Do members of the software engineering group and other software-related groups receive required training to perform their defect prevention activities (training in defect 
prevention methods and the conduct of task kick-off or causal analysis meetings)? 

    

6.  Are measurements used to determine the status of defect prevention activities (e.g., the time and cost for identifying and correcting defects and the number of action items 
proposed, open, and completed)? 

    

7.  Are the activities and work products for defect prevention subjected to SQA review and audit?     
Section – XVII: Technology Change Management involves identifying, selecting, and evaluating new technologies, and incorporating effective technologies into the 
organization. The objective is to improve software quality, increase productivity, and decrease the cycle time for product development. The organization establishes a group (such 
as a software engineering process group or a technology support group) that works with the software projects to introduce and evaluate new technologies and manage changes to 
existing technologies. Particular emphasis is placed on technology changes that are likely to improve the capability of the organization’s standard software process. Pilot efforts are 
performed to assess new and unproven technologies before they are incorporated into normal practice. With appropriate sponsorship of the organization’s management, the 
selected technologies are incorporated into the organization’s standard software process and current projects, as appropriate. 
Questions/Statements Yes No Not Applicable Don’t 

Know 
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1.  Does the organization follow a plan for managing technology changes?      
2.  Are new technologies evaluated to determine their effect on quality and productivity?     
3.  Does the organization follow a documented procedure for incorporating new technologies into the organization’s standard software process?      
4.  Does senior management sponsor the organization’s activities for managing technology change (e.g., by establishing long-term plans and commitments for funding, 
staffing, and other resources)?  

    

5.  Do process data exist to assist in the selection of new technology?      
6.  Are measurements used to determine the status of the organization’s activities for managing technology change (e.g., the effect of implementing technology changes)?      
7.  Are the organization’s activities for managing technology change reviewed with senior management on a periodic basis?     

 

Section – XVIII: Process Change Management involves defining process improvement goals and, with senior management sponsorship, proactively and systematically 
identifying, evaluating, and implementing improvements to the organization’s standard software process and the projects’ defined software processes on a continuous basis. 
Training and incentive programs are established to enable and encourage everyone in the organization to participate in process improvement activities. Improvement opportunities 
are identified and evaluated for potential payback to the organization. Pilot efforts are performed to assess process changes before they are incorporated into normal practice. When 
software process improvements are approved for normal practice, the organization’s standard software process and the project’s defined software processes are revised as 
appropriate. 
Questions/Statements Yes No Not 

Applicable 
Don’t 
Know 

1.  Does the organization follow a documented procedure for developing and maintaining plans for software process improvement?      
2.  Do people throughout your organization participate in software process improvement activities (e.g., on teams to develop software process improvements)?     
3.  Are improvements continually made to the organization’s standard software process and the projects’ defined software processes?      
4.  Does the organization follow a written policy for implementing software process improvements?      
5.  Is training in software process improvement required for both management and technical staff?      
6. Are measurements used to determine the status of the activities for software process improvement (e.g. the effect of implementing each process improvement as in goals)?      
7.  Are software process improvement efforts reviewed with senior management on a periodic basis?     

Section – XIX: Software Process Models involves defining process improvement goals and, with senior management sponsorship, proactively and systematically identifying, 
evaluating, and implementing improvements to the organization’s standard software process and the projects’ defined software processes on a continuous basis. Training and 
incentive programs are established to enable and encourage everyone in the organization to participate in process improvement activities. Improvement opportunities are identified 
and evaluated for potential payback to the organization. Pilot efforts are performed to assess process changes before they are incorporated into normal practice. When software 
process improvements are approved for normal practice, the organization’s standard software process and the project’s defined software processes are revised as appropriate. 
Questions/Statements  Yes No Not Applicable Don’t 

Know 
1.  Does the organization follow a documented procedure for developing and maintaining plans for software process improvement?     DK 
2.  Do people throughout your organization participate in software process improvement activities (e.g., on teams to develop software process improvements)?     
3.  Are improvements continually made to the organization’s standard software process and the projects’ defined software processes?      
4.  Does the organization follow a written policy for implementing software process improvements?      
5.  Is training in software process improvement required for both management and technical staff?      
6.  Are measurements used to determine the status of the activities for software process improvement?     
7.  Are software process improvement efforts reviewed with senior management on a periodic basis?     

Thank You for your kind cooperation. 
Regards  
Muhammad Ishfaq Khan 
PhD Scholar, 
Department of Management Sciences 
COMSATS Institute of Information Technology 
Chak Shahzad, Islamabad  Cell: 0312 – 5397589 Email: ik_scholar@yahoo.com 
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Definitions – Key Terms 
Allocated requirement (system requirements allocated to software) - The subset of the system requirements that are to be implemented in the software 
components of the system.  The allocated requirements are a primary input to the software development plan.  Software requirements analysis elaborates 
and refines the allocated requirements and results in software requirements that are documented. 
 

Audit - An independent examination of a work product or set of work products to assess compliance with specifications, standards, contractual 
agreements, or other criteria.  (IEEE-STD-610 Glossary) 
 

Casual analysis meeting - A meeting, conducted after completing a specific task, to analyze defects uncovered during the performance of that task. 
 

Common cause (of a defect) - A cause of a defect that is inherently part of a process or system. Common causes affect every outcome of the process and 
everyone working in the process. 
 

Configuration item - An aggregation of hardware, software, or both, that is designed for configuration management and treated as a single entity in the 
configuration management process. (IEEE-STD-610 Glossary) 
 

Documented procedure - A written description of a course of action to be taken to perform a given task. (IEEE-STD-610 Glossary) 
Event-driven review/activity - A review or activity that is performed based on the occurrence of an event within the project (e.g., a formal review or the 
completion of a life-cycle stage). 
 

Organization's standard software process - The operational definition of the basic process that guides the establishment of a common software  
process across the software projects in an organization.  It describes the fundamental software process elements that each software project is expected to 
incorporate into its defined software process.  It also describes the relationships (e.g., ordering and interfaces) between these software process elements. 
 

Peer review - A review of a software work product, following defined procedures, by peers of the producers of the product for the purpose of identifying 
defects and improvements. 
 

Periodic review/activity - A review or activity that occurs at a specified regular time intervals, rather than at the completion of major events. 
 

Policy - A guiding principle typically established by senior management, which is adopted by an organization or project to influence and determine 
decisions. 
 

Process capability - The range of expended results that can be achieved by following a process. 
 

Project’s defined software process - The operational definition of the software process used by a project. The project’s defined software process is a 
well-characterized and understood  
software process, described in terms of software standards, procedures, tools, and methods. It is developed by tailoring the organization’s standard 
software process to fit the specific characteristics of the project. 
 

Software baseline - A set of configuration items (software documents and software components) that has been formally reviewed and agreed upon, that 
thereafter serves as the basis for future development, and that can be changed only through formal change control procedures. 



  

 206 
 

 

 

 
 
 
Software plans - The collection of plans, both formal and informal, used to express how software development and/or maintenance activities will be 
performed.  Examples of plans that could be included: software development plan, software quality assurance plan, software configuration management 
plan, software test plan, risk management plan, and process improvement plan. 
 

Software process - A set of activities, methods, practices, and transformations that people use to develop and maintain software and the associated 
products (e.g., project plans, design documents, code, test cases, and user manuals). 
Software process assessment - An appraisal by a trained team of software professionals to determine the state of an organization's current software 
process, to determine the high-priority software process-related issues facing an organization, and to obtain the organizational support for software 
process improvement. 
Software quality assurance (SQA) - (1) A planned and systematic pattern of all actions necessary to provide adequate confidence that a software work 
product conforms to established technical requirements.  (2) A set of activities designed to evaluate the process by which software work products are 
developed and/or maintained. 
Software work product - Any artifact created as part of defining, maintaining, or using a software process, including process descriptions, plans, 
procedures, computer programs, and associated documentation, which may or may not be intended for delivery to a customer or end user. 
Standard - Mandatory requirements employed and enforced to prescribe a disciplined. Uniform approach to software development. 
Tailoring - To modify a process, standard, or procedure to better match process or product requirements  

 
 


