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Abstract

Outsourcing software development brings risks like communication barriers and quality issues. This study
examines how Computer-Aided Software Engineering (CASE) tools mitigate these risks, based on a survey of
senior executives in Kochi, Kerala. Findings indicate that CASE tools enhance communication, collaboration,
quality assurance, project management, documentation, security, and change management. However, challenges
include high costs, tool complexity, integration issues, resistance to change, and added overhead.
Recommendations include investing in training, improving integration, enhancing usability, and collecting user
feedback. Addressing these challenges can maximize the benefits of CASE tools, leading to successful
outsourcing outcomes.
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1. Introduction

In the context of the increasingly globalized business environment, outsourcing software development has
become a prevalent strategy for companies aiming to achieve cost savings, access specialized skills, and enhance
operational flexibility. However, outsourcing introduces significant risks, including communication barriers,
quality assurance issues, and complexities in project management. This empirical study investigates the
effectiveness of Computer-Aided Software Engineering (CASE) tools in mitigating these risks. CASE tools
provide automated support for various stages of software development, including planning, design, coding,
testing, and maintenance, aiming to improve efficiency, quality, and risk managem ent.

This article explores the effectiveness of CASE tools in mitigating risks associated with outsourcing, based on a
comprehensive survey was conducted with senior executives from IT companies located in Infopark, Kochi,
Kerala, encompassing organizations of varying sizes. The survey focused on six key areas: communication and
collaboration, quality assurance, project management, documentation and traceability, security, and change
management. Findings reveal that CASE tools significantly enhance communication and collaboration among
teams, with a substantial portion of respondents rating these tools as very effective or effective. In quality
assurance, automated testing tools were found to considerably reduce defects in software releases. CASE tools
also proved instrumental in project management by efficiently tracking milestones and deadlines.

Documentation and traceability saw improvements due to automated documentation features, which ensure that
project documentation is consistently updated and accessible. In terms of security, static analysis tools were
highlighted for their role in early identification and mitigation of security vulnerabilities. Change management
was facilitated by version control systems, which help manage evolving requirements and technological shifts
effectively.

Despite the positive impact of CASE tools, the study identifies several challenges. High initial costs, the
complexity of the tools, the need for extensive training, integration difficulties with existing systems, resistance
to change among team members, and the overhead associated with tool usage were significant barriers to their
adoption and effective utilization.
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To overcome these challenges and maximize the benefits of CASE tools, the study recommends investing in
comprehensive training programs tailored to organizational needs, developing better integration solutions with
existing workflows, enhancing the usability of CASE tools, and establishing a continuous feedback loop to
address user concerns promptly. By addressing these challenges, organizations can fully leverage the potential of
CASE tools to mitigate outsourcing risks, leading to more successful and efficient outsourcing partnerships,
improved project outcomes, and higher quality software products.

2. Literature Review

Computer-Aided Software Engineering (CASE) technologies are tools designed to provide automated support
for software development. The primary aim of implementing CASE tools is to decrease the time and cost
associated with software development while improving the quality of the developed systems. Previous studies on
the use of CASE tools have indicated several interesting trends. Elshazly and Grover report that a few
organizations adopt CASE tools [1] . Necco, Tsai, and Holgeson also have the same opinion [2]. Senn and
Wynekoop observed that many organizations discontinue the usage of CASE tools due to different reasons.
Sumner reiterates their findings based on his study [4] Martin observed that in organizations that do employ
CASE tools, numerous system developers do not actively use them [5]. Many studies are not available on the use
of CASE tools in outsourcing environment .But outsourcing has gained good momentum in Kerala. Offshore
outsourcing has gained significant traction among companies in the developed world [6]. According to Linder, a
major motivation for IT outsourcing is the potential to transform organizations through strategic partnerships [7].
Key service lines for IT outsourcing include Infrastructure Management Services (IMS), Application
Development (AD), and Application Management (AM), along with less common services like consulting and
research and development (R&D) [8]. Anderson highlights that while Indian IT workers often manage routine
tasks, their American counterparts focus on innovative projects [9]. The relationship dynamics between
outsourcing partners are crucial. Lee & Kim assert that mutual dependency increases with the size and
importance of exchanges, especially when partners view each other as the best option with few alternatives
available [10]. However, these partnerships are not without risks. Anderson notes that recent failed engagements
illustrate the inherent risks in IT outsourcing partnerships [11]. Natovich further emphasizes that such failures
often result from breakdowns in the client-service provider relationship [12]. Additionally, Ferguson and
colleagues identify risks specific to international outsourcing, such as unstable political environments and
varying intellectual property laws [13]. Thus, selecting an appropriate contract to manage and oversee these
partnerships is critical [14]. Organizational preferences in employee skill sets also impact outsourcing dynamics.
Upadhya & Vasavi observe that large service companies tend to prefer a broad range of skills across many
employees rather than in-depth expertise in a few, a preference reflected in high attrition rates within the IT
industry [15]. Subramanian records that Hewitt Associates experienced a 14.5% attrition rate in 2004 [16] . To
address high attrition rates in India, Indian IT giants have established development centers in countries like
Mexico, China, and Poland, aiming to provide closer-to-customer services and access regional talent [17]. Das
reports that Som Mittal, chairman of NASSCOM, anticipates higher attrition rates in the Indian IT industry as it
strengthens post-recession [18]. The competitive environment is further complicated by the global demand for
Indian IT professionals, who are highly sought after due to their willingness to work for lower wages compared
to their American counterparts, as noted by Dobbs [19]. Hashmi argues that India's cost advantage is partly due
to less stringent environmental, legal, and social protections, coupled with a large pool of IT workers [20].
Scandura and Lankau suggest that employees in flexible working environments exhibit greater organizational
commitment, indicating the importance of managing both outsourcing partnerships and employee satisfaction to
mitigate risks and achieve long-term success in the IT industry [21]. The researcher has already identified the
major risks in outsourcings environment. In this context this study of the potential use of case tools in the
outsourcing environment becomes relevant
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3. Research Methods

The survey aimed to gather insights from senior executives on how CASE tools impact risk management in
outsourced software development projects. It focused on six main areas: communication and collaboration,
quality assurance, project management, documentation and traceability, security, and change management.
Responses were collected from 50 top management executives of Information Technology companies in
Infopark, Kochi, Kerala. The respondents included 40% CEQs, 30% CTOs, 20% CIOs, and 10% holding other
executive positions. The sample comprised organizations of varying sizes, with employee strength ranging from
20 to 250, representing the IT services and software products industries. There are two reasons for selecting
companies within this size range: first, top management executives of small to medium companies showed
interest in participating in the study; second, larger companies were not accessible. The survey focused on the
use and impact of common CASE tools such as JIRA, Enterprise Architect, Visual Paradigm, Jenkins, JUnit, and
SonarQube. Participants had been using these tools for at least one year. This diverse sample provided a
comprehensive view of CASE tool effectiveness across different organizational contexts and levels of
experience.

4. Key Findings

The Key Findings section presents the major outcomes of the study, emphasizing the role of CASE tools in
mitigating risks across various aspects of software development. These tools are shown to enhance
communication and collaboration, improve quality assurance, aid in project management, ensure thorough
documentation and traceability, bolster security, and facilitate change management. This section discusses the
major findings of the study, focusing on the effectiveness of CASE tools in risk mitigation across various
dimensions.

4.1 Communication and Collaboration

CASE tools have demonstrated a substantial impact on improving communication and collaboration within
teams. According to recent feedback, 52% of respondents rated these tools as very effective, and 29% found
them effective, highlighting their widespread approval. However, 12% of participants remained neutral, and a
smaller portion, 7%, considered them ineffective. A frequently mentioned advantage of CASE tools, particularly
JIRA, is their ability to streamline communication and enhance transparency across various team members. This
improved clarity and accessibility lead to better coordination and significantly reduce the likelihood of
misunderstandings. By offering a centralized platform for tracking progress, assigning tasks, and facilitating
real-time updates, CASE tools ensure that all team members are aligned and informed. Consequently, these tools
not only foster a more cohesive working environment but also contribute to the overall efficiency and
productivity of the teams. Despite the small percentage of neutral or negative feedback, the overwhelming
majority's positive experience underscores the value of CASE tools in modern project management and team
collaboration.

4.2 Quality Assurance

In the realm of quality assurance, CASE tools have significantly impacted enhancing software quality. A recent
survey revealed that 38% of respondents rated these tools as very effective, while another 42% deemed them
effective, indicating a strong endorsement of their utility. However, 11% of respondents remained neutral, and
9% found the tools ineffective. Executives particularly praised automated testing tools for their role in drastically
reducing the number of defects in software releases. These tools are essential in maintaining high-quality
standards throughout the software development lifecycle by ensuring thorough and consistent testing. By
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automating repetitive and complex testing processes, CASE tools not only increase efficiency but also minimize
human error, leading to more reliable and robust software products. Despite the mixed feedback from a small
segment of respondents, the majority view underscores the critical contribution of CASE tools to quality
assurance practices. The ability of these tools to streamline testing procedures and enhance defect detection
highlights their indispensable role in achieving and sustaining high-quality software standards

4.3 Project Management

The project management capabilities of CASE tools have received high praise for their effectiveness. According
to a recent survey, 47% of respondents rated these tools as very effective, while another 33% found them
effective, reflecting strong approval from the majority. Meanwhile, 12% of participants remained neutral, and
8% considered these tools ineffective. Respondents highlighted that project management tools are crucial for
efficiently tracking milestones and deadlines, which helps teams stay on schedule and manage resources more
effectively. By providing a centralized platform for project tracking and resource allocation, these tools enhance
coordination and ensure that all team members are aware of their responsibilities and project timelines. This
functionality not only improves time management but also optimizes the use of resources, leading to more
successful project outcomes. Despite a small segment of neutral or negative feedback, the overall positive
response underscores the value of CASE tools in project management. Their ability to streamline project
tracking and facilitate better resource management plays a vital role in keeping projects on track and ensuring
their timely and efficient completion.

4.4 Documentation and Traceability

. In terms of documentation and traceability, CASE tools have garnered significant approval from executives,
with 37% rating them as very effective and 46% considering them effective. This positive reception indicates a
strong endorsement from the majority, though 14% of respondents felt neutral, and a mere 3% found these tools
ineffective. One of the standout features appreciated by respondents is the automated documentation capabilities
of CASE tools. These features ensure that project documentation remains consistently up-to-date and readily
accessible, which greatly enhances traceability and accountability within projects. By automating the
documentation process, CASE tools reduce the likelihood of errors and omissions, ensuring comprehensive and
accurate records are maintained throughout the project lifecycle. This improved documentation quality facilitates
better tracking of project changes, decisions, and progress, thereby supporting more effective project
management and compliance with industry standards. The overall positive feedback highlights the critical role of
CASE tools in maintaining thorough and reliable documentation, which is essential for successful project
execution and long-term project success. Despite a small percentage of neutral or negative responses, the
overwhelming approval underscores the value of CASE tools in enhancing documentation and traceability in
project management.

4.5 Security

Security management is another critical area where CASE tools have shown significant benefits. According to a
recent survey, 32% of participants rated these tools as very effective in managing security risks, while an
additional 41% found them effective, indicating a strong endorsement from the majority. However, 18% of
respondents were neutral, and 9% considered the tools ineffective. Executives particularly highlighted the
advantages of static analysis tools, which play a crucial role in identifying and mitigating security vulnerabilities
early in the development cycle. By integrating these tools into the development process, teams can proactively
address potential security issues before they become critical, ensuring robust security standards are maintained
throughout the software lifecycle. These tools not only enhance the security posture of the software but also
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streamline the identification and resolution of vulnerabilities, reducing the likelihood of security breaches. The
overall positive feedback underscores the value of CASE tools in strengthening security management in software
development, despite a small percentage of neutral or negative responses. This emphasis on early vulnerability
detection and mitigation highlights the indispensable role of CASE tools in achieving and maintaining high
security standards.

4.6 Change Management

Change management is crucial for adapting to evolving requirements and technological advancements, and in
this domain, CASE tools have proven to be highly effective. According to a survey, 39% of respondents rated
these tools as very effective, while 32% found them effective, highlighting their significant role in managing
changes. However, 19% of participants remained neutral, and 10% considered the tools ineffective. Respondents
particularly emphasized the importance of version control systems within CASE tools, which facilitate efficient
change management by ensuring that all modifications are meticulously documented and can be reversed if
necessary. These systems allow teams to track changes systematically, maintain a comprehensive history of
revisions, and manage different versions of project artifacts effectively. This capability not only enhances the
team's ability to respond to new requirements and technological shifts but also ensures stability and
accountability throughout the development process. The overall positive feedback underscores the critical
contribution of CASE tools to change management, despite the mixed responses from a minority of participants.
By providing robust version control and documentation features, CASE tools enable teams to handle changes
smoothly and maintain project integrity, which is essential for successful software development and adaptation
to ongoing changes.

4.7 Challenges

The survey highlighted several significant challenges associated with the use of CASE tools, with the high initial
cost being a primary issue cited by 27% of respondents. The financial investment required for purchasing and
implementing these tools can be substantial, particularly for smaller organizations with limited budgets. This
high cost can act as a barrier to adoption, as the return on investment might not be immediately apparent.
Another major challenge identified by 24% of executives is the complexity of CASE tools and the extensive
training needed to use them effectively. This complexity can hinder adoption and efficiency, as teams must
invest significant time and effort into learning and mastering the tools. The steep learning curve can be daunting,
potentially leading to frustration and decreased productivity during the transition period.

Additionally, 19% of respondents highlighted difficulties in integrating CASE tools with existing systems. This
integration challenge can lead to disruptions and inefficiencies, as organizations struggle to align new tools with
their established workflows and processes. The lack of seamless integration can result in data silos and
fragmented workflows, undermining the potential benefits of CASE tools. Resistance to change was another
noteworthy obstacle, with 14% of executives indicating that team members were reluctant to adopt new tools and
methodologies. This resistance can slow down implementation and reduce the overall effectiveness of CASE
tools. Finally, 8% of participants mentioned the overhead associated with using these tools, which can add to the
workload and potentially slow down project progress. The additional administrative tasks and maintenance
requirements can be burdensome, detracting from the time available for core project activities. These challenges
collectively highlight the need for careful planning, adequate training, and supportive change management
strategies to maximize the benefits of CASE tools.
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5. Conclusion

The survey indicates that CASE tools are generally effective in mitigating various risks associated with
outsourcing software development. These tools significantly enhance communication and collaboration, improve
quality assurance processes, streamline project management, ensure accurate and up-to-date documentation,
bolster security measures, and facilitate efficient change management. By automating and standardizing many
aspects of the software development lifecycle, CASE tools help organizations maintain consistency and quality,
which are critical in an outsourced environment where coordination across different teams and locations is
paramount.

However, the survey also highlights several challenges that need to be addressed to fully realize the benefits of
CASE tools. High initial costs can be a significant barrier, especially for smaller organizations. The complexity
of these tools and the extensive training required for effective use can hinder their adoption and efficiency.
Integration with existing systems and workflows is another major issue, as misalignment can lead to disruptions
and inefficiencies. Resistance to change among team members can also slow down implementation and reduce
the overall effectiveness of these tools. Additionally, some organizations perceive CASE tools as adding
overhead, which can potentially slow down project progress.

To overcome these challenges and maximize the benefits of CASE tools, the following recommendations are
proposed:

1. Invest in Training: Providing comprehensive training programs is crucial to ensure that team members
can effectively use CASE tools. Training should be tailored to the specific needs of the organization and
its employees, covering both basic and advanced functionalities.

2. Focus on Integration: Developing solutions that better integrate CASE tools with existing systems and
workflows can prevent disruptions and enhance overall efficiency. This may involve leveraging APIs,
middleware solutions, and other integration technologies to ensure seamless operation.

3. Enhance Usability: Simplifying the user interfaces of CASE tools can reduce the learning curve and
improve adoption rates. This can involve making the tools more intuitive and user-friendly, as well as
providing accessible support and resources to assist users in navigating the tools.

4. Regular Feedback: Continuously collecting feedback from users is essential to identify areas for
improvement and address challenges promptly. This feedback loop can help organizations stay
responsive to the needs of their teams and make necessary adjustments to the tools and processes.

By addressing these challenges and implementing the recommended strategies, organizations can significantly
enhance the effectiveness of CASE tools in mitigating risks associated with outsourcing software development.
This, in turn, can lead to more successful and efficient outsourcing partnerships, ultimately contributing to better
project outcomes and higher quality software products. Addressing the identified barriers will enable
organizations to leverage the full potential of CASE tools, ensuring that they not only support but also drive the
success of their outsourced software development projects.

References

1. Elshazly, H. and Grover, V. “A Study on the Evaluation of CASE Technology,” Journal of Information
Technology Management (4:1), 1993.

2. Necco, C.R., Tsai, N.W., and Holgeson, K.W. “Current Usage of CASE Software,” Journal of Systems
ManagementM, ay 1989, 6-1 1

3. Senn, J.A. and Wynekoop, J.L. “The Other Side of CASE Implementation: Best Practices for Success,”
Information Systems Management, (12), 1995,7-14.

4. Sumner, M. “Making the Transition to Computer-Assisted Software Engineering,” in Proceedings of the

1992 ACM SIGCPR Conference, A.L. Lederer, ed., ACM Press, New York, 1992, 81-92.

Martin, M.P. “The Case against CASE,” Journal of Systems Management (46), Jan/Feb 1995, 54-57.

6. Sajeev, A.S.M. and Ramingwong, Sakgasit. “Mum Effect as an Offshore Outsourcing Risk: A Study of
Differences in Perceptions”, The Computer Journal, January 2009

o

JETIR1701B61 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 433


http://www.jetir.org/

© 2016 JETIR May 2016, Volume 3, Issue 5 www.jetir.org (ISSN-2349-5162)

7.

8.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Linder J. C., “Transformational Outsourcing”, MIT Sloan Management Review, Vol. 45, No.2, pp. 52-58,
2004

Beulen E., Fenema P. V. and Currie W., “From Application Outsourcing to Infrastructure Management:
Extending the Offshore Outsourcing Service Portfolio”, European Management Journal, VVol. 23, No.2,
pp. 133-144,2005.

Anderson, Chris. (2004) “The Indian Machine.” Wired 12(02) p 99.

. Lee J. and Kim Y., “Effect of Partnership Quality in IS Outsourcing Success: Conceptual

Framework and Empirical Investigation”, Journal of Management Information Systems, Vol. 15/4, pp.
29-61, 1999

Andersen E., “Hostile IS Outsourcing: The Story of Manufact”, Norwegian School of Management,
NSM-2002-034-CA-EN,August 2002

Natovich, J. “Vendor related risks in IT development: A chronology of an outsourced project failure.”
Technology Analysis and Strategic Management 15(4), pp 409-419. 2003

Ferguson, E.,Kussmaul, C., McCracken, D.D. and Robbert, M.A. “Offshore Outsourcing: Current
Conditions & Diagnosis.” In Proc. 35th SIGCSE Technical Symp. Computer Science Education, Norfolk,
VA, USA, March 3-7, pp. 330-331, 2004 ACM Press, NewYork, NY.

Clemons E. K. & Hitt L. M., “Strategic Sourcing for Services: Assessing the Balance between
Outsourcing and Insourcing”, Operations & Information Management Working Paper, 97-06-01,1997
Wharton School of the University of Pennsylvania

Upadhya, Carol. & Vasavi, A.R. “Work, Culture and Sociality in the Indian IT Industry: A Sociological
Study.” Final Report submitted to Indo-Dutch Programme for Alternatives in Development. Bangalore:
School of Social Sciences, National Institute of Advanced studies. 2006

Subramanyam, R. "Infy stresses more on human assets" The Economic Times, 22 May, 2005, Retrieved
on 27-9-2013 from http://economictimes.indiatimes.com/infy-stresses-more-on-human-
assets/articleshow/1117913.cms?curpg=7

Kumar, Nirmalya & Puranam, Phanish “High wages, attrition compel IT sector to look beyond India,”
The Economic Times. 14th Feb, 2008.

Das, Chandan "High attrition rates return to plague Indian IT industry”, 2010 Source:
http://www.sourcingline. com/resources/high-attrition-rates-return-to-plague-indian-it-industry
(retrieved on 14-06-2013)

Dobbs, Lou Exporting to America: Why Corporate Greed Is Shipping American Jobs Overseas. New
York: Warner Business Books. 2004

Hashmi, Mobina. “Outsourcing the American Dream? Representing the Stakes of IT Globalization.”
Economic and political weekly. January 21 2006 p 242-249.

Scandura, T. A. and Lankau M. J. “Relationships of Gender, Family Responsibility and Flexible Work
Hours to Organizational Commitment and Job Satisfaction.” Journal of Organizational Behavior, 1997,
18(4), p377-91.

JETIR1701B61 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 434


http://www.jetir.org/
http://economictimes.indiatimes.com/infy-stresses-more-on-human-assets/articleshow/1117913.cms?curpg=7
http://economictimes.indiatimes.com/infy-stresses-more-on-human-assets/articleshow/1117913.cms?curpg=7

