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Abstract

Today’s information technology (IT) industry is facing challenges from different corners
because of globalisation, technological changes, market and economic fluctuations and
dynamic changes in customer requirements. A new stream of jobs has been emerging
from time to time in the IT and IT-enabled services (ITeS) industry. People management
is gaining more concern compared with technology management. Recruiting the right
people, motivating them to improve their productivity and retaining productive people are
becoming additional challenges to the success of IT projects, and for enabling the IT
industry to achieve steady growth and continue ongoing projects without any
interruptions or constraints. This study focuses on the dynamics of the workforce in IT
projects, and analyses the important issues of managing the workforce and its impact on
time, cost and quality of the projects. From the analysis of data collected through surveys
of some big IT and ITeS companies in India, it was found that the availability of human
resources (HR) was the most significant issue, while the issue of employee-oriented
programs was the least significant.
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Introduction

Due to the competitive environment prevailing globally, every industry, for its survival,
has been aggressively designing and implementing new business processes to produce
better and innovative products or services. Rowden (2002) recommended several factors
for organisational success which included the careful selection of employees, matching
the employee’s skills or skills development potential with the needs of the company,
investment in training and employee-development activities, retention of employees by
providing them with compensation and benefit packages, etc. Creation of high-
performance work environments within the organisations to fulfil human, social and
psychological needs leads to increased productivity, product quality innovation and
flexibility (Mirivis 1993; Schutz 1994). Rowden (2002) also added that, by allowing
workers to influence their work activities, organisations can take competitive advantage
of the human element. According to Pfeffer (1994), certain employment practices,
including internal career ladders, workers discretion and extensive training, generally
contribute to high levels of organisational performance. The information technology (IT)
and IT-enabled services (ITeS) industry would also exhibit all these features.

In industries other than IT, but relying on IT applications, there would be a reduction of
workforce in organisations (Jonscher 1994); Brynjolfsson et al 1994), hampering the
motivation levels of employees. Continuing pressures associated with globalisation,
technological change and market deregulation suggest a continuing need for firms to use
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some form of downsizing and restructuring (Lawler et al 2000). But in the IT industry,
the projects to bring up different IT applications/products/services have been growing
day by day and this trend is creating a demand for a larger IT workforce. The reasons for
and repercussions of the market forces reported by Lawler et al (2000) might be
experienced in IT firms also. Maintaining innovation at all levels in products and services
has been adding valuable support to competitive advantage of IT firms, which need to
encourage creativity and innovation as part of the organisational mission. According to
Galunic and Rodan (1998), the HR skills and motivation levels make it possible for
creative suggestions, different proposals and research activities to foster innovation.
According to PMBoK, the project HR management processes include HR planning and
acquisition, development and management of the project team. HR planning deals with
making different people accountable, authorised and responsible for different portions of
the project. In the event of project team members not possessing the required
competencies to accomplish the assigned project tasks, PMBoK recommends initiating
proactive responses such as training, hiring, and schedule or scope changes. While
acquiring human resources, their availability, ability, experience, interests and cost play
an important role. The project team members should be properly trained to develop their
general management skills, formal and informal communications, team-building attitude,
etc. The skills and competencies would be improved to perform assigned activities more
effectively with good team spirit.

IT and ITeS projects

The characteristics of IT projects are quite different from other projects. For example, the
progress of IT projects is not visible immediately and per dollar or euro spent; software
products contain more complexity than other engineered artifacts (Brooks 1987). Just like
the invisible nature of status/progress of IT projects, the matching of skills of various
project personnel with the project requirements will also become unclear in many cases.
Therefore, the process of selection and recruitment of the right project staff in the IT
industry is becoming increasingly complex, and the successful outcome of these
processes is becoming vital for job performance, organisational success and competitive
advantage. Jobs change accordingly as organisations respond to economic and
technological pressures in the market and, similarly, skills vary accordingly as the jobs
respond to the targets and demands of the market. Jobs and skills along with experience
link up with the salary structures, which vary continuously based on different aspects like
organisational capabilities, market demand, personal virtue and demands. When all these
project and personal parameters are in place, there would be a right balance achieved
between the employee’s motivation levels and the organisational motivation exercises.
Advanced economies has shown a trend of up-skilling and a remarkable variation in the
skilled/unskilled composition of labour in the past few years (Machin and Van Reenen
1998; Spitz-Oener 2006). Knowledge workers as human capital can deal with what the
target market accepts or expects as value, and are able to defend their companies against
the aggressive movements of their competitors (Carneiro 2007). High-performance work
practices assist people in the decision-making and problem-solving processes of their
work activities (Rowden 2002) and thereby upgrading their motivation levels.



Poor strategic management and related human factors have been cited as a major cause of
failures, which traditional techniques cannot incorporate explicitly (Rodrigues &
Williams 1997). According to Tsai et al (2003), resource selection for choosing the best
project team at the planning stage of a software development project is an important issue
for reducing project cost, duration and risk. Several research studies (Boehm 1981;
Brooks 1993, Krishnan 1998, Martz & Landof 2000) identified the importance of the
team factor in software projects. Krishnan (1998) reported that the major categories of
potential improvements in cost and quality of software are focused around technology,
software development, process and product factors. Team and group work skills are
necessary and increasingly important (Martz & Landof 2000), but human nature fights
against collaboration as shared creation (Corbitt & Martz 2003).

This study focused on examining the importance and influence of various HR issues on
IT project success from the developer’s point of view, in terms of the traditional time—
cost—quality “iron triangle” or “golden triangle” constraints (De Wit 1988; Hazebroucq &
Badot 1996; Atkinson 1999; Cooke-Davis 2002; Westerveld 2003).

Methodology

Various case studies or success stories of five top Indian IT firms were studied and
analysed to derive different challenging issues related to HR and project management.
The views of IT professionals and recommendations of PMBoK were taken into account
to analyse the issues. In this process, a list of six issues was prepared, excluding the issue
of ‘commitment’. This is because of the assumption that all the project team members
have been working on the projects with commitment. These issues were then compared
with the three major project management parameters of time, cost and quality.

The six HR-related issues that were dealt with in this study include:
1. New resources operating new technology,

2. Availability of resources,

3. Skills of team members,

4. Retaining talented people,

5. Motivation, communication and coordination, and

6. Employee-oriented programs.

These issues were then framed in the form of questions and a questionnaire was
developed to gather quantitative data on the importance of each HR-related issue and its
impact on the time, cost and quality of the project. The questionnaire consisted of four
important questions relating to: (a) importance of the issue; (b) impact on quality; (b)
impact on cost, and (c) impact on time span of the projects. The questionnaire was sent
via email to about 100 IT professionals working in the selected IT companies situated in
Bangalore (Karnataka), Chennai (Tamilnadu) and Hyderabad (Andhra Pradesh), which
are the three southern Indian software clusters in terms of revenue generation. The
feedback from various IT professionals, especially at the level of senior project team
leaders and managers was gathered. A Likert scale of 1 to 10 was used to collect the
feedback, ‘1’ denoting “not at all important” or “not significant” and ‘10’ representing
“very important” or “very significant” and the remaining scores denoting relative



importance or significance. Of a total of 100 questionnaires forwarded, 33 complete and
reliable responses were received. This represents one-third or 33% response rate, which
was treated as reasonable.

All six HR-related issues were analysed together based on the collected feedback on the
importance and impact of the HR issues on time, cost and quality of projects. For this
purpose, testing of following null hypotheses was done:

1) All six HR-related issues are important in the context of IT projects;

2) All six HR-related issues show equal impact on the quality of IT projects;

3) All six HR-related issues show equal impact on the cost of IT projects; and

4) All six HR-related issues show equal impact on the time of IT projects;

One-way ANOVA (analysis of variance) was used with SPSS 16.0 software. Levene’s
test was used to test the homogeneity of variances. Post-hoc (Tukey HSD) tests with
multiple comparisons among the issues were also performed to assess which issues
differed from each other. After testing the above hypotheses, the data was further
analysed to assess the importance and type of impact of HR issues on time, cost and
quality of IT projects, to make the research work beneficial for any IT project
management process.

Hypotheses testing
The study took up different hypotheses to analyse the variance in the importance and
impact of the six HR-related issues on IT projects.

1. Hypothesis Ho;: All six HR issues are equally important.

From the statistical analysis of the feedback data, it was found that the significance is
0.084 in the test of homogeneity of variance, which is greater than 0.05. Hence it passed
Levene’s test and all six HR issues have homogeneity of variances. In the case of
ANOVA, the significance level, P = 0.000, is below 0.05 and therefore there is a
statistically significant difference regarding mean importance between the different HR
issues. Hence the null hypothesis can be rejected. The results showed that “new resources
operating new technology’ has no significant difference from the remaining HR issues,
except ‘employee-oriented programs’. ‘Employee-oriented programs’ is significantly
differenct from two other issues, namely, ‘availability of resources’ and ‘retaining
talented people’. ‘Availability of resources’ also differed in importance from “skills of
team members’, “motivation, communication and coordination’, and ‘retaining talented
people’. Hence, there is significant difference in importance for all the HR issues
concerned in IT projects.

In view of the above results, the null hypothesis can be rejected and can be reinterpreted
as: Hypothesis H;: All six HR issues have significant difference in their importance
for IT projects.



2. Hypothesis, Ho,: All six HR issues have equal impact on quality in IT projects.
From the statistical analysis of the feedback data, it was found that the significance is
0.671 in the test of homogeneity of variance, which is greater than 0.05. Hence the
Levene’s test is satisfied and all six HR issues have homogeneity of variances. In the case
of ANOVA, the significance level, P = 0.082, which is above 0.05, and therefore, there is
no statistically significant difference between the HR issues in the case of mean impact
on quality of projects. Hence the null hypothesis cannot be rejected. But two issues,
namely, ‘availability of resources’ and ‘employee-oriented programs’ showed some
difference compared with the others.

In view of the above result, the null hypothesis cannot be rejected and can be interpreted
as: Hypothesis, H,: All six HR issues have no significant difference in their impact
on quality in IT projects.

3. Hypothesis Hos: All six HR issues have equal impact on cost in IT projects.

From the statistical analysis of the feedback data, it was found that the significance is
0.882 in the test of homogeneity of variance, which is greater than 0.05. Hence it satisfied
the Levene’s test and all six HR issues have homogeneity of variances. In the case of
ANOVA, the significance level, P = 0.000, which is below 0.05, and therefore, there is
statistically significant difference between the HR issues regarding mean impact on cost
of the projects. Hence the null hypothesis can be rejected. The issue of ‘availability of
resources’ has significant difference compared with three other issues, namely, ‘retaining
talent people’, “motivation, communication and coordination” and ‘employee-oriented
programs’. Similarly, the issues ‘skills of team members’ and ‘employee-oriented
programs’ have difference.

In view of the above results, the null hypothesis can be rejected and reinterpreted as:

Hypothesis H3: All six HR issues have significant difference in their impact on cost
in IT projects.

4. Hypothesis, Hos: All six HR issues have equal impact on time in IT projects.

From the statistical analysis of the feedback data, it was found that the significance is
0.259 in the test of homogeneity of variance, which is greater than 0.05. Hence the
Levene’s test is satisfied and all the six HR issues have homogeneity of variances. In the
case of ANOVA, the significance level, P = 0.313, which is greater than 0.05, and
therefore, there is no statistically significant difference between the different HR issues in
the case of mean impact on time of IT projects. Hence the null hypothesis cannot be
rejected.

In view of the above results, the null hypothesis cannot be rejected and is interpreted as:
Hypothesis, H4: All six HR issues have no significant difference on their impact time
in IT projects.

The above results are represented in Table 1.



Table 1. Significance values for test of homogeneity of variances and ANOVA of HR

issues in IT projects
Hypothesis Levene’s test of | ANOVA Results

homogeneity — | Significance

Significance value

value
Hoi: All six 0.084 0.000 1. There is homogeneity of
HR issues are variances.
equally 2. There is statistically significant
important. difference in the mean importance

between the issues.

Hoz: All six 0.671 0.082 1. There is homogeneity of
HR issues have variances.
equal impact 2. There is no statistically
on quality in IT significant difference in the mean
project. importance between the issues.
Hos: All six 0.882 0.000 1. There is homogeneity of
HR issues have variances.
equal impact 2. There is statistically significant
oncostinlIT difference in the mean importance
projects. between the issues.
Hoq: All six 0.259 0.313 1. There is homogeneity of
HR issues have variances.
equal impact 2. There is no statistically
ontimeinIT significant difference in the mean
projects. importance between the issues.

From the feedback, the mean values of the importance of each of the six HR issues were
calculated along with their impact on time, cost and quality of projects. All these values
are given in Table 2.




Table 2. Mean values of the importance and impact of challenging issues of human
resources on time, cost and quality in IT projects

Feedback of respondents

HR issue Importance | Impact on Impact on
of HR issue | quality Impact on cost | time

New resources

operating new

technology 6.06 6.61 6.33 6.42

Availability of

resources 1.27 6.91 7.18 6.79

Skills of team

members 5.45 6.61 6.64 6.45

Retaining talented

people 5.88 6.52 6.03 6.48

Motivation,

communication and

coordination 5.39 6.27 5.97 6.52

Employee-oriented

programs 4.24 5.88 5.67 5.91

Based on the results of means and impact values of all six HR issues, as given in Table 2,
four graphs were developed and compared with each other, as shown in Figure 1.
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Figure 1. Importance and impact on quality, cost and time of six HR issues.




Results and discussion

From the consolidated results, it was found that the HR issue of ‘availability of resources’
had the highest importance and the highest impact on time, cost and quality in IT
projects. This was followe, in order of importance by the issue of ‘new resources
operating new technology’, ‘retaining talented people’, ‘skills of team members’ and
‘motivation, communication and coordination’. The issue of ‘employee-oriented
programs’ was rated least important.

In the case of impact on quality in IT projects, after ‘availability of resources’, ‘new
resources operating new technology” and *skills of team members’ had equal importance,
followed by ‘retaining talented people’, “motivation, communication and coordination’
and ‘employee-oriented programs’.

Regarding impact on cost of IT projects, the issue of ‘availability of resources” was
followed by “skills of team members’, ‘new resources operating new technology’,
‘retaining talented people’, ‘motivation, communication and coordination’ and
‘employee-oriented programs’.

In the case of impact on time in IT projects, ‘availability of resources’ was followed by
‘motivation, communication and coordination’, ‘retaining talented people’, ‘skills of team
members’, ‘new resources operating new technology’, and ‘employee-oriented
programs’.

Since for all three cases, that is, importance and impact on time, cost and quality in IT
projects, ‘availability of resources’ was given the highest significance in the feedback
from the questionnaires, it was attempted to confirm this further through personal
interviews with other project staff with more than 10 years of experience in IT projects.
The majority reported many IT projects had been lagging because of non-availability of
the right human resources. Some project staff have been working on multiple projects in
parallel hence their availability is not properly maintained for some of these projects. In
addition, in IT field, the project staff often switch over from one organisation to another,
in order to get more financial benefits, promotions and exposure to a variety of projects
and environments. The project staff interviewed emphasised the significance of matching
people skills with project requirements. They also attached the least importance to the
issue of ‘employee-oriented programs’, pointing out that in the present competitive
world, not only the market but also the IT staff are becoming more dynamic and are
giving more importance to maintaining competence in the field. Hence IT organisations
should recruit more skilled IT people and keep them on the projects. Proper loading and
levelling of such resources should be done carefully, so that there is maximum
availability of a particular resource for the relevant project.

Conclusions

The success of any project depends mainly on three important parameters — time, cost
and quality. Because of the entry of new technologies, applications and market demands,
IT projects are becoming highly dynamic in nature. Accordingly, the workforce in such
IT projects faces several challenges to produce the necessary output with the necessary



quality while saving cost and time. The six major human resources-related issues
analysed in this study include ‘new resources operating new technology’, ‘availability of
resources’, ‘skills of team members’, ‘retaining talented people’, ‘motivation,
communication and coordination’, and ‘employee-oriented programs’.

From the analysis of the data collected, all these six issues were assigned varying
importance and priority in terms of their impact on improving quality and saving cost and
time in projects. The issue of availability of resources was treated as the most important
issue, whereas the issue of employee-oriented programs was rated least important. IT
organisations should, therefore, give more importance in recruiting more skilled people
and keeping them on projects and ensure their maximum availability to work on the
assigned project.
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