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Abstract

In the today’s competitive environment, employee retention is a challenge faced by many industries. This work aims to 
identify the factors that in�uence employee retention. This is done using employees’ feedback and various computational 
techniques. A survey is conducted within multiple sectors to collect data. The questionnaire is divided into two parts: 
the �rst part includes demographic information, whereas the second part contains questions pertaining to employees’ 
job description and their satisfaction. The questions on the second portion are based on theories like Herzberg’s duality 
theory, expectancy theory, social cognitive theory, and sociocultural theory. These theories are further linked with fac-
tors like motivation, recognition and reward, bullying and work harassment. Later, the frequent items mining technique 
from the domain of data mining is utilized to identify the frequent factors from an employee perspective toward better 
retention rates. A test is also conducted to ensure the reliability of the data. The obtained results indicate it to be 87% 
reliable. A comparison between two frequent items mining methods indicates four times quicker performance of the k 
Direct Count and Intersect (kDCI) method in identifying key retention aspects from the data. A tool is utilized for analysis 
of variance (ANOVA) and exploratory factor analysis (EFA) tests to �nd factors crucial for retaining employees. The result 
identi�es that work environment, reward and recognition, work performance, supervisory support, and income have 
high impact on employee retention.

Keywords Employee retention · Frequent items mining · Retention strategies · Organizational environment

1 Introduction

Human resource is generally the most valuable asset for an 
organization. Skilled human recourses enable an organiza-
tion to excel and achieve its objectives e�ciently [1, 2]. To 
classify an employee as skillful, her experience acts as a key 
indicator in addition to other basic credentials [3]. Organi-
zations prefer to retain their existing skilled employees by 
o�ering multiple perks and bene�ts [4]. They also try to 
attract skilled resources using similar measures. At times, 

such skilled resources are attracted by the competitor 
organizations. This results in the issue of employee reten-
tion [5]. The issue is dependent on the country’s culture, 
its economic growth, the number of companies operat-
ing in public/private sectors and the availability of skilled 
human resource [6]. Interestingly, today`s corporate sector 
has seen an increased number of employees leaving the 
previous job to �nd better opportunities [7]. Organizations 
facing this challenge need to adopt new strategies and 
identify factors to motivate their skilled resources. Human 
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resource (HR) departments maintain an employee reten-
tion policy for this task. Such policies are highly dependent 
on the data from their current sta�, organization’s func-
tions, and other previous experiences. Identi�cation of key 
factors that in�uence employee retention is an important 
research undertaking. These factors do depend on the 
study domain. Previous studies have suggested multiple 
reasons for an employee to leave an organization. These 
can be low current pay, competitor o�ering better career 
opportunity, organization’s environment, organization’s 
culture or employees being bullied by the coworkers. On 
the contrary, an organization can also ask its employees to 
leave their job due to poor performance, attitude issues or 
�nancial crises. All this results in a�ecting overall health 
of an organization since new human resource needs to 
be evaluated, hired, trained, and transferred the domain 
knowledge. Therefore, skilled employee retention is cru-
cial to many organizations. If an organization fails to retain 
its current employees, they must invest a considerable 
amount of money for training new employees again and 
over again.

Most of the organizations strive to keep their employ-
ees satis�ed to reduce their turnover rate. Loosing skilled 
and experienced workers reduces organization’s produc-
tivity and pro�tability. Previous studies [8, 9] show that 
to keep “employee happy,” organizations should consider 
some key factors like knowing the employee well, creat-
ing an interactive, innovative, and cultural environment 
that indirectly keeps reminding your employees to stay 
loyal to their organization, o�ering reward, and recog-
nizing best performers. Providing workers with a better 
leadership also works well in retaining the sta� [9]. Few 
of the rapidly growing sectors like telecom, information 
technology and higher education need to know the key 
factors speci�c to them that can assist in retaining skilled 
work force. The work presented here deals with this issue 
by utilizing computational techniques and the emerging 
concepts of data mining. The key aim of this study is to �nd 
the factors that can increase employee retention in vari-
ous working sectors. This work uses frequent items min-
ing (FIM) techniques from the domain of data mining to 
identify factors that commonly exist together to in�uence 
employee retention. Finding frequently occurring items 
in a transactional database is an active research problem. 
The problem is commonly known as market basket analy-
sis. The applications of �nding frequently occurring items 
range from core computer science problems to a range 
of multidisciplinary areas of research. The aim of market 
basket analysis is to �nd all items in a dataset that occur 
together above a certain frequency [10]. Later, these fre-
quently occurring patterns are analyzed to �nd associa-
tions between various factors. This study is based on fol-
lowing research questions.

• RQ1: Which factors do the computational techniques 
identify as crucial for retaining employees and what is 
the relationship between those factors across multiple 
sectors in the developing countries?

• RQ2: Which demographic and organizational environ-
mental factors in�uence employee retention across 
multiple sectors in the developing countries and how 
these factors rank against each other?

To address the abovementioned questions, this 
research uses a qualitative approach. The research ques-
tions are answered through a questionnaire in this work. A 
survey was distributed in the major cities of Pakistan such 
as Karachi, Lahore, Rawalpindi, and Islamabad. The survey 
questions were built based on the factors such as recogni-
tion and reward, advancement and growth, relationship 
with supervisors, work conditions, income, ethical behav-
ior, organizational satisfaction and commitment, bullying 
and work harassment. These factors helped to identify the 
features and their correlation for employee retention. The 
data analysis was divided into six stages: These include (a) 
loading raw data from the survey forms to a text �le, (b) 
analysis of data through one-way ANOVA, (c) identi�ca-
tion of correlating factors through frequent items mining 
(FIM), (d) analysis of data through exploratory factor analy-
sis (EFA), (e) analysis of data through Pearson correlation 
(PC), and (f ) analysis of data through regression analysis 
(RA). The association rule mining technique, which is pre-
ceded by the FIM method, is used to analyze and interpret 
the data. The ARM is a tool that identi�es the frequently 
occurring factors in the responses with other features. 
The Statistics Package for Social Science Software (SPSS) 
is also used to analyze the data. One-way ANOVA is used 
to see a signi�cant di�erence in data, and the EFA is used 
to interpret the variables. The Pearson correlation is used 
to observe the correlation between independent and 
dependent variables, and regression analysis is used to 
study the impact of independent variables on the depend-
ent ones. A combinational approach is applied to the data 
that helps in analyzing the responses.

1.1  Present work aim and motivation

The employee retention is a growing problem in today’s 
modern world, and it needs to be solved using various 
retention strategies to improve the employees’ turnover 
rate. There is a demand for skilled workers in areas such as 
hospitals, software industry, universities, banks, and many 
other emerging sectors. However, unfortunately, the num-
ber of quali�ed employees at times remains low. Organiza-
tions are therefore in a need to �nd ways to reduce their 
turnover rate. This study aims to determine the factors that 
can reduce such organizational problems. Speci�cally, the 
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task here is to determine what factors are used for higher 
employee retention in various organizations. This study 
is focused to �nd the features that in�uence employee 
retention and the relationship between independent fac-
tors and employee retention. The �ndings will be useful 
for many organizations to enhance their retention strate-
gies. This work is motivated by the employees’ perspective 
rather than the organizational point of view. Therefore, the 
�nds of this work are based on the data collected from 
various mid- to early-career individuals instead of taking 
the decisions-makers’ perspective.

The rest of the paper is organized as follows. Section 2 
contains a detailed literature review on employee reten-
tion and other important factors for the same. Section 3 
lists the methodology utilized in this work. Section 4 con-
tains the results obtained. Section 5 lists the policy impli-
cations. Finally, Sect. 6 concludes this work and also men-
tions a few of the further research directions.

2  Related work

This section covers the previous work on employee reten-
tion. The section is organized factorwise where the previ-
ous work on each factor that can help retain employees is 
described. The section also contains relevant theories that 
can help build a conceptual framework for this or other 
such studies. Previous studies have shown the following 
factors that in�uence employee motivation to continue 
working with the same organization, working environ-
ment, organization commitment, reward and recognition, 
work performance, supervisor support, and income.

2.1  Working environment

The working environment is a factor in an organization 
where employee tends to show their positive abilities 
and leadership skills. Authors in [11] suggest that a posi-
tive working environment can have good impact on the 
employees. They state that di�erent organizations may 
have dissimilar working environment depending on the 
clients the organization deals with. Ritter et al. [12] sug-
gest a working environment that includes a culture where 
it involves good communication between co-workers, 
leadership style, and professional growth. In retaining 
employees, one needs to have a healthy working envi-
ronment. The good working environment requires an 
appreciation for others, a strong relationship between col-
leagues, and no harassment [13]. Christmas et al. [14] sug-
gest retaining an employee with good professional skills 
by improving the organization’s working environment. 
In order to improve their working environment, organi-
zations should facilitate their employees and provide 

them necessary equipment that can help the organiza-
tion in better management. The work in [15] presents a 
study on employee engagement. Their aim is to �nd cor-
relation between purpose and joy in a work environment 
among the managers and their employee engagement. 
The domain of study is medical profession, and the data 
are collected from nurses. The authors use Cronbach’s 
alpha to gauge internal consistency in a population sam-
ple. The obtained results do not �nd any signi�cant cor-
relation between nurse manager meaning and joy in their 
work and the employee engagement. Their study is limited 
to a speci�c set of individuals, and the same method if 
applied to a di�erent dataset may yield diverse results. The 
work in [16] presents a study on employees’ perception on 
formulation of human resource policies. They also cover 
the implementation of various human resource retention 
plans in their work. The focus domain of their work is the 
hospitality industry. The data in their work are primarily 
obtained through personal interviews of employees in a 
speci�c region within a few cities.

2.2  Organization commitment

Studies have shown that employees with higher com-
mitment stay with the organization for a longer period, 
whereas those having low commitment leave the organi-
zation during early stages. The employees with higher 
commitment also desire to stay in the organization and 
work hard with a positive attitude. Previous work identi�es 
that organization’s commitment is related to employees’ 
turnover. Higher rate of commitment level of the organiza-
tion results in lower turnover. Bashir et al. [17] represented 
three dimensions of organizational commitment. A�ective 
commitment is the sense of attachment toward the organ-
ization and relation with employee’s characteristics, work 
performance, and structure of the organization [18]. For 
example, an employee stays in the organization because 
she knows their value in the organization [19]. Continu-
ance commitment is the realization of a cost that is related 
to the organization [20]. For instance, employees will stay 
in the organization because they know if they leave, they 
have to face a higher risk of not getting a new job [18]. The 
normative commitment deals with an emotional feeling 
of employees [17].

2.3  Reward/recognition and work performance

The terms reward and recognition have high impact on 
employee retention. These factors are used by organiza-
tions to motivate their employees. A reward is given by the 
organizations to the employees for their best performance, 
which keeps them motivated. The work in Silbert et al. [21] 
suggests that organizations can o�er reward in the form 
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of cash, bonuses, promotion, recognition, or announcing a 
worker as an employee of the month, o�er trip, and other 
bene�ts. According to the authors, organizations present 
reward to employees so that they keep giving their best 
performance. Such organizations believe that reward and 
recognition keep employees motivated for future perfor-
mance. It is important that employee should think that 
their perceptions are valued by the organization when 
they are rewarded.

Work performance is another factor that has an impact 
on employees and the organization. It is a critical factor 
for retaining employees. Reviewing the performance 
of employees can help both the organization and the 
employees. Employees can be assisted by telling them 
where they stand in the organization and what are their 
strengths and weaknesses. In a few cases where employ-
ees are highly talented, an increased pay or other bene�t 
does not motivate them; however, performance appraisal 
does. The organization implies factors like performance 
appraisal, leadership, reward and recognition, training, 
and development in order to keep employees motivated 
to work harder.

2.4  Supervisor support

Supervisor support is de�ned as a relationship between 
employees and managers, and it is a factor that has huge 
impact on the employee retention. The employees tend 
to stay in an organization when they have good commu-
nication skills and strong support from supervisors. When 
employees have a supportive environment that increases 
their ability and comfort level of working, they tend to 
produce excellent results. The authors mention that an 
organization should be a place where the employee tends 
to stay. For this, the supervisors should be trained so that 
they can build a comfortable working environment for the 
sta� [22]. A study suggested that improved employee’s 
performance results in a tendency to improve the capa-
bilities of their work [23].

2.5  Income-related bene�ts

The work in [24] stated that employees and supervisors 
are motivated to work e�ectively when they are paid and 
provided with other bene�ts. There are a number of rea-
sons for employees to be dissatis�ed with a job. In addition 
to an individual’s domestic issues, income is one of the 
reasons when employees feel dissatis�ed [25]. To improve 
retention strategies, organizations should periodically 
increase income scales and other bene�ts such as good 
working environment, leadership skills, the workload that 
employee can bear, and �exible timings. Deery et al. [26] 
�nd other factors such as �exibility in work, learning, and 

training, provision of resources to employees and reward 
system to improve employee retention. Gevrek et al. [27] 
explore the Schadenfreude e�ect in employee retention. 
They study �ve di�erent salary rises in their work. Their 
study is based on a dataset constructed over a period 
of �ve years by obtaining data from university employ-
ees. The obtained results suggest that a one-time, small 
increase in compensation does not in�uence employee 
retention. The work in [28] aims to identify the retention 
strategies that have an actual e�ect on the employee turn-
over. They present a procedure to build an uplift model 
for testing the e�ectiveness of the di�erent strategies for 
the task at hand. Their uplift model is based on a machine 
learning classi�er, i.e., random forest. It is used for personal 
treatment learning estimation.

2.6  Bullying and work harassment

Bullying is considered as one of the serious problems at 
the workplace. Studies conducted worldwide identify 
increased bullying factor in organizations [29]. There are 
direct negative e�ects of bullying. It is stated that violence 
in the workplace also increases the factors such as bully-
ing, workplace harassment, and emotional abuse [30]. The 
work in [31] examines the correlation between workplace 
bullying and high-performance work practices (HPWPs). 
They also suggest a few possible solutions. The obtained 
results suggest a positive e�ect of HPWPs on employee 
well-being. They also observe that reduced role con�ict 
has an in�uence of HPWPs and less bullying. A limitation of 
their work is reliance on single-source, self-reported data. 
This may have caused biased views.

2.7  Factors that improve retention

There are a few other factors that can improve employee 
retention. These have been identi�ed by an assortment 
of research contributions. Past work states that retaining 
talented employees should be the organization’s primary 
focus. In their work, health, success and safety are corre-
lated with retaining the employees. The studies in [32] and 
[33] identi�ed some strategies for retaining employees 
and improving employee productivity by including fac-
tors in organizations such as appreciating employee on a 
good performance, mentoring, management, morale, and 
employee development training. Work in [34] identi�es 
factors such as leadership skills, utilization of skill, com-
pensation, safety and security and professional success to 
improve employee retention. A study [35] conducted in 
�ve companies of India on hundred managers and sta� 
concludes that the factors such as income, training pos-
sibilities and careful selection of employee improve job 
satisfaction and commitment. It also has an influence 
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on retaining employees. Another study on middle man-
agers of Nigeria concludes three factors: compensation, 
advancement growth and affiliation, to be the reason 
to stay within the organization [36]. A research on hotel 
employees discovered that employee tends to stay in an 
organization for a longer period if they are satis�ed with 
their job and the environment of the organization. The 
communication has always been a factor through which 
one can understand the employees better. Studies have 
shown that poor communication between co-workers 
leads to a poor employee retention. The economic circum-
stances and market forces in the world have an impact on 
the employee’s decision to stay or leave an organization. 
The certainty of an employee leaving a job and �nding 
another job is when economic conditions are better. A 
research study found that the better the economic sur-
roundings, the higher are the chances for an employee to 
leave the organization. Somewhat similar work that uti-
lizes computational methods [37–41] to predict customer 
churn can be seen in past works. Similar computational 
methods [42] can be utilized to predict the retention 
period of a particular employee in an organization. How-
ever, for this, the historical data related to the employee 
and the company will be required to train the model.

2.8  Employee retention factors in the developing 
countries

Compensation is considered to be a key factor to retain 
employees in the developing countries. In this context, 
the work in [43] presents a case study of Hong Kong and 
China. The data are collected from 704 respondents to 
identify the important compensation components by vari-
ous organizations. The study also identi�es the six most 
important compensation components from an employee 
perspective. In Hong Kong, these �ve factors are salary, 
merit pay, end-year bonus, annual leaves, mortgage loan, 
and pro�t sharing, whereas for China the �rst three factors 
are the same as those for the Hong Kong and the remain-
ing three include housing provision, overtime allowance, 
and individual bonus. This suggests that the employee 
retention factors vary between various countries and 
economies. Lall et al. [44] evaluate the analytical frame-
work of the globalization–employment relationship in 
the developing countries. The focus of their study is on 
the manufacturing sector employees. It is observed in the 
study that globalization may cause an out�ux of the talent 
pool from the developing/underdeveloped countries to 
the developed nations. Lowell et al. [45] present a report 
on the impact of high-skilled mobility from the developing 
countries. The report focuses on eight countries, namely 
Bulgaria, South Africa, Argentina, Uruguay, Jamaica, India, 
Philippines, and Sri Lanka. They identify four issues yet to 

be researched about. First is to evaluate the particular 
channels of impact generated by highly skilled emigration. 
Second is to study the range of feedback e�ects on the 
total emigration impact. Third and fourth are how high-
skilled migration increases country trade and the need 
for documentation. Bhatnagar et al. [27] present talent 
management strategies for employee retention in a devel-
oping country, i.e., India. The author �nds that low factor 
loadings indicate low engagement scores at the beginning 
of the career. However, high factor loadings at intermedi-
ate stages of employment are indicative of high engage-
ment levels. A key �nding is that good engagement results 
in higher retention in the developing countries. The work 
in [46] utilizes a new Cultural Intelligence (CI) measure to 
empirically study the evidence on several key antecedents 
of CI across �ve countries. The measure is named as Busi-
ness Cultural Intelligence Quotient (BCIQ). This or a similar 
measure can be adopted for employee retention.

Based on the abovementioned literature survey, the 
conceptual framework developed for the current study 
is demonstrated in Fig. 1. As evident from this literature 
review, a detailed study that identi�es key employee reten-
tion factors and correlates them with each other using a 
computational technique for the developing countries is 
needed. This work aims to bridge this gap.

3  Methodology

This section describes the methodology used to collect 
and analyze the data. Moreover, the section also describes 
the research design, area and population selected for the 
study, its sampling procedure/size, and the data collection 
procedure. This work presents a quantitative research that 
will answer questions asked from multiple organizations. 
The queries are related to factors such as work environ-
ment, work performance and motivation, organization 
commitment, and satisfaction, reward and recognition, 
income, supervisors support and bullying, and work 
harassment.

3.1  Research design

For the current research study, a quantitative research 
mechanism is carried out via questioner distribution to 
a targeted population. The responses were measured 
through the statistical instrument. Quantitative research 
is to be carried out for a huge number of population, and 
they are tested by mathematical and statistical instru-
ments. On the contrary, qualitative research is not appro-
priate for this research study as qualitative research deals 
with data related to observation and a speci�c style. It 
does not statistically describe �ndings. The exploratory 
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research answers the “why” and “how” questions, whereas 
descriptive research focuses on four Ws, namely “what,” 
“where,” “when,” and “who.” Therefore, the exploratory 
research methodology is also not applied here because 
of the close-ended nature of the questioner.

3.2  Theoretical framework

The concept of employee retention falls under the theo-
retical framework of leadership, motivation theory and 
practice. The theoretical framework of this research is spe-
ci�cally based on the work of Latham [47]. Latham’s theory 
not only provides a chronological history of motivation 
theory and practice, but also presents an “insider view” on 
leadership and motivation. He presents six distinct eras of 
how motivation theory and practice has evolved over the 
past 110 years. The �rst era, according to Latham, presents 
the birth of behavioral theory in management and motiva-
tion. Industrial and Organizational (I/O) psychologists in 
this era were not interested in studying inner motivations 
and considered money to be the primary motivator at the 
workplace. The second era is marked with the trend of 
measuring the impact of attitudes on work and employee 
motivation. This era placed emphasis on the decision-
maker and revealed the importance of identifying vari-
ables in building theoretical frameworks. The �rst and 
second eras are deemed obsolete for the current research 
due to their unidimensional approach toward measuring 
employee motivation. However, both these eras are fed 
into the proposed work indirectly. In the third era, the 
focus turned toward assessing and forecasting factors that 
in�uence employee motivation. This era had the strongest 

impact on organizational practices in the developing 
countries. The fourth era introduced the notion of scien-
ti�c theories and methods in leadership and motivation 
research. The present research is based on the leadership 
and motivation theories of the third and the fourth era due 
to their relevance in the developing countries. According 
to Latham, we are currently in the �fth era and this period 
is marked with putting the practitioner at the center and 
devising frameworks that proactively and holistically aid 
in taking well-informed decisions. However, the sixth era 
is the era of the future. Latham predicts that the future of 
leadership and motivation theory will take deeper roots 
in psychology and consider the emotions and beliefs of 
employees. This research aims to provide crucial lessons 
for practitioners in the �fth and sixth eras.

3.3  Geographical zones

This study is carried out in four major cities of Pakistan, 
namely Karachi, Lahore, Rawalpindi, and Islamabad. The 
choice of these sites is made based on their population 
and availability of larger number of public and private 
organizations. Karachi is one of the biggest business hubs 
and also has many other service-oriented companies. 
Lahore is one of the known cities of the Punjab province, 
the populationwise largest province of Pakistan, where 
people are struggling to be retained in their organization, 
and most of the research data were collected from this 
zone. Islamabad, which is the capital city of Pakistan, has 
many organizations, and data were also collected from 
here. Figure 2 shows an overview of the general research 
design.

Fig. 1  Conceptual framework of the proposed work
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3.4  Population of the study

For this study, the target group was all categories of sec-
tors where we could get a signi�cant number of employ-
ees. This was done to analyze the factors which are gener-
ally applicable to all possible working classes instead of 
focusing on just any particular group. The organizations in 
which this study is carried out are large appliances vend-
ers, corporate sector, schools, universities, banking sector, 
government organizations, hotel industry, information 
technology companies, hospitals, professional engineers, 
and telecommunication sector.

3.5  Sampling size and data collection

The sample size is an illustration which tells about the tar-
geted population in the research. To carry this research, a 
target of 1000 was set and 853 responses were received. 

However, to achieve more responses, the targeted popu-
lation could have been increased. For the current study, 
enough samples were received, i.e., 85.3% turnout rate; 
therefore, the target was not further increased. Figure 3 
lists an overall summary of the data collected. Both pri-
mary and secondary methods were used for data collec-
tion. It is important for the researchers to test the result of 
hypothesis, and it is also important to collect data through 
secondary methods to save time.

3.5.1  Primary data collection

Primary data collection is a method of collecting genu-
ine data. Questioners are the primary data source in this 
research. These were developed based on existing theories 
on employee retention. The collected data help to analyze 
patterns through FIM technique and Statistical Package 
for the Social Sciences (SPSS). Questioners are the best 

Fig. 2  Overall research design

Fig. 3  Summary of the collected data
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way to gather data, and it is the most e�ective and e�-
cient mechanism through which one can measure various 
factors. This study was conducted on many individuals in 
diverse organizations. Firstly, all forms were distributed in 
multiple organizations and within one-month the forms 
were returned. The data were recorded in a Microsoft excel 
sheet for further process. Moreover, data analysis was per-
formed through FIM and SPSS.

3.5.2  Secondary data collection

Secondary data collection method was used for reviewing 
theories and literature from many sources such as research 
papers, articles, and thesis reports. These sources were 
used to relate the factors that in�uence employee reten-
tion and learn employee retention strategies.

3.6  Hypothesis

Properly formalized hypothesis enables to guide the 
research toward appropriate simulation and experiments 
in order to answer key research questions. For this study, 
seven initial hypotheses were formed. These are listed as 
follows:

• H1: Better work environment will result in higher 
employee retention.

• H2: Higher organizational commitment results in higher 
employee retention.

• H3: Increase in reward and recognition system results 
in higher employee retention.

• H4: Increase in the individual’s work performance 
results in increased employee retention.

• H5: Higher support and supervision by managers result 
in higher employee retention.

• H6: Increase in employee income results in increased 
employee retention.

• H7: Higher rate of bullying and work harassment results 
in lower employee retention.

3.7  Research instrument

When large amount of data is needed for a study, a survey 
seems the most e�ective way to do the needful. The ques-
tionnaire for this study was designed using Google forms1, 
and also a few instances were printed in the hard copy. The 
survey form was divided into two sections: the �rst section 
asked for the demographic information such as gender, 
age, experience (overall), experience (with the current 
organization), organization name, organization category, 

and monthly income range, whereas the second section 
asked for the factors a�ecting employee retention. Moreo-
ver, the second section was comprised of 54 questions and 
these questions were measured by a �ve-point Likert scale 
ranging from one to �ve, where 1 showed strongly agree, 
2 showed agree, 3 indicated neutral, 4 showed disagree, 
and 5 showed strongly disagree. The questions contained 
in the survey are listed in “Appendix.”

A few constraints and problems were faced while con-
ducting this study. Some companies refused to �ll the 
survey because they thought that the survey was a bit 
lengthy and it will take their time. Few did not return the 
required number of forms requested from them. There 
were a very few people who did not understand English. 
For such individuals, questions translated into their local 
language were used.

4  Results and �ndings

This section presents the experiments conducted and their 
results. These experiments are mainly conducted using 
SPSS as a tool and FIM as a data mining technique. The 
demographic pro�le utilized here includes gender, age, 
overall experience, experience with the current employer, 
marital status, and income. The experiments are con-
ducted mainly to answer the following questions.

• Using computational techniques, which factors are cru-
cial for retaining employees and what is the relation-
ship between those factors across multiple sectors in 
developing countries?

• Using computational techniques, what is the impact of 
motivation, recognition and reward, advancement and 
growth, commitment and satisfaction, work environ-
ment, individual’s performance, support and supervi-
sion by managers, employee income, bullying and 
work harassment on employee retention across mul-
tiple sectors in developing countries?

• How do these factors improve the organization’s overall 
environment and increase the rate of retaining employ-
ees?

4.1  Demographic pro�le

Getting key information about the respondents is impor-
tant before drawing conclusions about any �nding. For the 
current study, 36% of the participants were female and 
64% were male. For this study, age was categorized into 
�ve ranges: less than 20 years, between 20 and 30 years, 
between 30 and 40 years, between 40 and 50 years, and 
greater than 60 years. According to this categorization, 
the highest response was obtained from the 20–30-year 1 https ://www.googl e.com/forms /about /.

https://www.google.com/forms/about/
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bracket, whereas the second highest response was from 
30–40 category. Based on experience, the highest number 
of responses came from those who had work experience 
of less than �ve years and the lowest number of responses 
was from individuals having work experience greater than 
10 years. Among the respondents, 45.6% were single and 
54.1% were married. The highest response rate, i.e., 17.5%, 
was from the individuals working in the higher education 
sector. From the salary perspective, maximum responses 
were from those having annual income between 4329 and 
8658 USD and the lowest response rate was from those 
respondents who had an annual income greater than 
16,500 USD.

4.2  Factor analysis

This study focuses on various factors such as working 
environment, organization commitment, reward and rec-
ognition, work performance, supervisor support, income, 
bullying, and work harassment for employee retention. 
Table 1 lists the mean, standard deviation, and signi�cant 
di�erence between male and female respondents using 
one-way ANOVA for the employee retention factors. 
When both male and female were asked about the work-
ing environment in their organization, the mean for males 
was 1.75 and for females, this was 2.10. This indicates that 
male agrees on working environment to be important for 
employee retention, whereas females neither agree nor 
disagree. There was no significant difference between 
male and female considering organization commitment. 
Considering this factor, the mean for male participants 
is 2.52 and for female it is 2.55 indicating their disagree-
ment. The reward and recognition factor has a signi�cant 
di�erence. The male participants have a mean of 2.00, and 

females have a mean of 2.34 which lies in the agreeing 
range. The factor work performance has a signi�cant dif-
ference where the mean value for males is 2.45 indicat-
ing their agreement and females have a mean of 2.90 that 
shows they neither agree nor disagree. When questions 
related to the supervisor’s administration were asked, the 
results indicate no signi�cant di�erence between males 
and females. For the factor of income, there is a signi�cant 
di�erence observed in the male and female groups, where 
the mean for men is 2.44 and for women it is 3.21, indicat-
ing their disagreement.

Table 2 lists the results when considering all factors and 
grouping these by age. The results show the highest mean 
for bullying factor and work harassment, considering the 
age-group greater than 60. The work environment has the 
lowest mean, i.e., 1.41 for the age-group of 40–50, whereas 
the highest standard deviation of 1.672 is for the factor 
work performance considering participants having age 
less than 20 years. The lowest standard deviation is 0.840 
for the factor work environment within the age-group of 
40–50. A signi�cant di�erence is observed for the factors 
of working environment, reward and recognition, supervi-
sors support, and income within the various group of ages. 
As shown in Table 3, all single and married respondents 
have the highest mean and standard deviation in bullying 
and work harassment factors and the lowest mean and 
standard deviation in working environment factor.

Table 4 lists the results grouped professionwise. The fac-
tor work environment here got the highest mean in the 
domain of medicine, and the lowest mean is obtained for 
the individuals working in telecommunication sector. The 
highest standard deviation is for hotel industry, while the 
lowest standard deviation is for the vender category. The 
organizational commitment has the highest mean value in 

Table 1  Di�erence between 
male and female respondents

Gender Variables Factors Descriptive ANOVA (di�.)

Mean Std. deviation

Male V10 Working environment 1.75 0.935 0.003

Female 2.1 1.238

Male V29 Organization commitment 2.52 1.096 0.841

Female 2.55 1.217

Male V14 Reward and recognition 2 1.083 0.009

Female 2.34 1.328

Male V51 Work performance 2.45 1.226 0.002

Female 2.9 1.377

Male V34 Supervisor support 2.1 1.083 0.109

Female 2.3 1.248

Male V37 Income 2.44 1.203 0

Female 3.21 1.422

Male V62 Bullying and work harassment 3.38 1.391 0.212

Female 3.58 1.499
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the education sector (schools) and the lowest mean in the 
banking sector. However, the highest standard deviation 
is noted in government employees and the lowest stand-
ard deviation is observed in employees of the professional 
engineering companies. The reward/recognition being 
the third factor has the highest mean and standard devia-
tion in hotel industry, and that has the lowest mean and 
standard deviation in telecommunication sector employ-
ees. The factor work performance has the highest mean in 
medicine sector and professional engineering, while it has 
the lowest mean in the �eld of education sector (schools). 
The highest standard deviation of work performance is 
observed in the hotel industry, and the lowest standard 

deviation is in the professional engineering sector employ-
ees. The highest mean and standard deviation of supervi-
sor support are also for the hotel industry, and the lowest 
mean and standard deviation are that of the telecom-
munication department. The highest mean of income is 
observed in the telecommunication department, whereas 
the lowest mean is observed for the individuals working 
in the hotel industry. The income factor has the highest 
standard deviation in medicine domain and the lowest 
standard deviation in the government employee. The 
highest mean of the factor bullying and work harassment 
is observed in the education sector (schools), and the low-
est mean is observed for the hotel industry. There is no 

Table 2  ANOVA results 
considering all factors and 
grouped by age

Age Variables Factors Descriptive ANOVA (di�.)

Mean Std. deviation

 < 20 V10 Working environment 2.14 1.351 0.021

20—30 1.95 1.063

30—40 1.93 1.102

40—50 1.41 0.84

 > 60 1.94 0.998

 < 20 V29 Organization commitment 2.79 1.051 0.338

20—30 2.61 1.172

30—40 2.31 1.115

40—50 2.53 1.138

 > 60 2.56 0.892

 < 20 V14 Reward and recognition 2.71 1.267 0.025

20—30 2.16 1.251

30—40 2.22 1.148

40—50 1.69 0.918

 > 60 1.94 0.929

 < 20 V51 Work performance 3.21 1.672 0.133

20—30 2.64 1.26

30—40 2.55 1.373

40—50 2.33 1.248

 > 60 3 0.966

 < 20 V34 Supervisor support 2.57 1.453 0.039

20—30 2.2 1.142

30—40 2.3 1.207

40—50 1.73 0.861

 > 60 2.13 1.147

 < 20 V37 Income 2.86 1.46 0.007

20—30 2.87 1.363

30—40 2.76 1.321

40—50 2.14 1.118

 > 60 2.25 1.125

 < 20 V62 Bullying and work harassment 2.86 1.61 0.137

20—30 3.41 1.429

30—40 3.48 1.417

40—50 3.51 1.502

 > 60 4.19 0.911
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indication of a signi�cant di�erence in factors except for 
bullying and work harassment.

Table 5 lists the results grouped salarywise. The work 
environment factor has the highest mean between those 
respondents who earn more than 27,166 USD annually 
and the lowest mean for those respondents who earn 
between 8767 USD and 16,235 USD. The exploratory fac-
tor analysis is used here to uncover the underlying pat-
terns. By applying EFA on two categories of experience, 
the results show that these factors can further be divided 
into three groups. Table 6 summarizes the results of this.

4.3  Hypothesis

To test the hypothesis formed in Sect. 1, a correlation 
between various employee retention factors is computed 
(see Table 7) and the regression analysis is performed (see 
Table 8). Based on these, the formed hypothesis is either 
accepted or rejected.

4.3.1  H1: Better work environment will result in higher 

employee retention

The �ndings for hypothesis H1 indicate that the work-
ing environment is positively correlated with employee 
retention, which means a better working environment 
in an organization results in higher employee retention. 
The p value is less than 0.05 which means that there is 
a signi�cant relationship between working environment 
and employee retention. The working environment`s B 
value is 0.294, which means that this factor has 29.4% of 
an impact on employee retention. The t value also shows 
that it has high impact on employee retention. Based on 
these results, H1 is accepted.

4.3.2  H2: Higher organizational commitment results 

in higher employee retention

The results in Tables  7 and 8 indicate that organiza-
tional commitment is slightly correlated with employee 
retention. The p value for this suggests that there is no 
significant relationship between organizational com-
mitment and employee retention. The organizational 
commitment`s B value is 0.034, which means that this fac-
tor has 3.4% in�uence on employee retention. The t value 
also shows that it has low impact on employee retention. 
Therefore, H2 is rejected.

4.3.3  H3: Increase in reward and recognition system results 

in higher employee retention

The findings in Tables 7 and 8 for hypothesis H3 indi-
cate that reward and recognition is positively correlated 
with employee retention. The p value for this is less than 
0.05, which means that there is a signi�cant relationship 
between reward/recognition and employee retention. For 
this factor, B value is 0.330, which means that this factor 
has 33% impact on employee retention. The t value also 
shows that it has a signi�cant impact on employee reten-
tion. Therefore, this results in accepting H3.

4.3.4  H4: Increase in the individual’s work performance 

results in increased employee retention

The �ndings for hypothesis H4 indicate that work perfor-
mance is positively correlated with employee retention. 
The p value is less than 0.05, which means that there is a 
signi�cant relationship between work performance and 
employee retention. The work performance’s B value is 

Table 3  ANOVA results 
considering all factors and 
grouped by marital status

Marital status Variables Factors Descriptive ANOVA (di�.)

Mean Std. deviation

Single V10 Working environment 1.98 1.102 0.088

Married 1.79 1.029

Single V29 Organization commitment 2.49 1.155 0.574

Married 2.56 1.129

Single V14 Reward and recognition 2.17 1.262 0.446

Married 2.08 1.121

Single V51 Work performance 2.66 1.254 0.575

Married 2.58 1.336

Single V34 Supervisor support 2.19 1.168 0.728

Married 2.15 1.132

Single V37 Income 2.88 1.359 0.041

Married 2.58 1.304

Single V62 Bullying and work harassment 3.34 1.458 0.172

Married 3.55 1.406
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0.311, which means that this factor has 31% of an impact 
on employee retention. The t value also shows that it has 
signi�cant impact on employee retention. Based on these 
�gures, H4 is accepted.

4.3.5  H5: Higher support and supervision by managers 

result in higher employee retention

The findings for hypothesis H5 in Tables 7 and 8 indi-
cate that supervisor support is positively correlated with 
employee retention. The p value is less than 0.05, which 
means that there is a signi�cant relationship between 
supervisor support and employee retention. The B value 
of supervisor support is 0.253, which means that this factor 
has 25.3% of an impact on employee retention. Therefore, 
H5 is accepted.

4.3.6  H6: Increase in employee income results in increased 

employee retention

The �ndings for hypothesis H6 indicate that income is pos-
itively correlated with employee retention. The p value of 
this factor is also less than 0.05, which means that there is 
a signi�cant relationship between income and employee 
retention. The B value for income is 0.299, which means 
that this factor has 29.9% impact on employee retention. 
The t value also shows that it has high impact on employee 
retention. Based on these �gures, H6 is accepted.

4.3.7  H7: Higher rate of bullying and work harassment 

results in lower employee retention

Finally, the �ndings for hypothesis H7 indicate that bul-
lying and work harassment is slightly correlated with 
employee retention. The p value for this factor is not 
greater than 0.05, which means that there is no signi�-
cant relationship between bullying and work harassment 
and employee retention. Therefore, H7 is rejected. Figure 4 
pictorially represents the acceptance or rejection of the 
seven hypothesis.

4.4  Frequent items identi�cation

The FIM technique [48] from the domain of data min-
ing is utilized here to �nd factors that frequently occur 
together to in�uence employee retention. The FIM is used 
over transactional databases to �nd all those items that 
occur together above a certain frequency, known as the 
minimum support. In order to utilize FIM in this work, �rst 
all responses were converted in a database transaction for-
mat. Each row of the database represented all responses 
from a unique respondent. This formed a dataset with 853 
records. Later, this dataset was partitioned into various Ta

b
le

 5
 

 A
N

O
VA

 re
su

lt
s 

g
ro

u
p

ed
 b

y 
in

co
m

e

*   1
 U

SD
 =

 1
10

.5
 P

K
R

V
10

—
w

o
rk

in
g

 e
n

vi
ro

n
m

en
t

V
29

—
o

rg
an

iz
at

io
n

 c
o

m
-

m
it

m
en

t
V

14
—

re
w

ar
d

 a
n

d
 re

co
g

n
i-

ti
o

n
V

51
—

w
o

rk
 p

er
fo

rm
an

ce
V

34
—

su
p

er
vi

so
r 

su
p

p
o

rt
V

37
—

in
co

m
e

V
62

—
b

u
lly

in
g

/w
o

rk
 h

ar
as

s-
m

en
t

Pe
r 

an
n

u
m

 
in

co
m

e 
b

ra
ck

et
 in

 
th

o
u

sa
n

d
s 

(U
SD

)*

D
es

cr
ip

ti
ve

A
N

O
VA

D
es

cr
ip

ti
ve

A
N

O
VA

D
es

cr
ip

ti
ve

A
N

O
VA

D
es

cr
ip

ti
ve

A
N

O
VA

D
es

cr
ip

ti
ve

A
N

O
VA

D
es

cr
ip

ti
ve

A
N

O
VA

D
es

cr
ip

ti
ve

A
N

O
VA

M
ea

n
St

d
. 

d
ev

ia
-

ti
o

n

M
ea

n
St

d
. 

d
ev

ia
-

ti
o

n

M
ea

n
St

d
. 

d
ev

ia
-

ti
o

n

M
ea

n
St

d
. 

d
ev

ia
-

ti
o

n

M
ea

n
St

d
. 

d
ev

ia
-

ti
o

n

M
ea

n
St

d
. 

d
ev

ia
-

ti
o

n

M
ea

n
St

d
. 

d
ev

ia
-

ti
o

n

 <
 2

17
1

2.
06

1.
28

0.
42

9
2.

68
1.

19
0.

75
3

2.
03

1.
24

6
0.

28
8

2.
49

1.
22

8
0.

64
6

2.
22

1.
19

5
0.

47
3

3.
09

1.
32

4
0.

02
6

3.
38

1.
38

3
0.

00
2

21
71

–
43

43
1.

9
1.

14
8

2.
58

1.
14

2
2.

23
1.

23
5

2.
6

1.
40

5
2.

23
1.

28
2.

83
1.

54
1

3.
07

1.
57

1

44
52

–
86

87
1.

78
0.

90
4

2.
42

1.
05

9
2

1.
13

7
2.

59
1.

32
1

1.
98

0.
97

9
2.

57
1.

22
4

3.
67

1.
34

4

87
96

–
16

,2
89

1.
71

0.
87

6
2.

47
1.

29
2.

16
1.

13
4

2.
84

1.
13

4
2.

23
1.

07
8

2.
35

0.
99

3
3.

73
1.

21
7

16
,3

98
–

27
,1

49
2

0.
60

3
2.

42
0.

51
5

2.
08

0.
66

9
2.

83
0.

83
5

2.
5

1
2.

58
0.

79
3

4.
42

0.
79

3

 >
 2

7,
25

7
2.

14
1.

67
6

2.
71

1.
25

4
3

1.
52

8
2.

29
1.

97
6

2.
43

1.
61

8
3.

14
2.

03
5

3.
14

1.
86

4



Vol:.(1234567890)

Research Article SN Applied Sciences (2020) 2:1612 | https://doi.org/10.1007/s42452-020-03415-5

categories to identify frequently occurring job retention 
factors for a speci�c group. This categorization was done 
for the following attributes: gender, marital status, overall 
experience, job description (organization), and income. 
Table 9 lists the results of this experiment. There are a 
number of algorithms available to extract the frequent 
items from a dataset. The output of all these algorithms 
is the same. However, they consume di�erent amounts of 
execution time. From an application point of view, it does 
not matter which FIM algorithm is utilized as long as the 
dataset size is not extremely large. This work utilizes the 
AIM2 (Another Itemset Miner) implementation of the FIM 

technique to extract patterns. For the sake of complete-
ness, Fig. 5 shows a comparison of time consumed by AIM 
against another FIM algorithm, i.e., kDCI (k Direct Count 
and Intersect) for various minimum support (minSup) val-
ues. The �gure indicates that kDCI is quicker that AIM in 
�nding the frequent itemsets.

4.5  Reliability test

A reliability test was conducted before any other test 
to make sure that the data are reliable. The Cronbach’s 
Alpha test was performed for the reliability of the data, 
and results indicated that the collected data were 87% 
reliable. Table 10 lists the results of this. The value of 

Table 6  EFA results

Experience Group no Factors

Less than 10 years 1 Salary and bene�ts, job satisfaction, organization commitment and satisfaction

2 Work environment and bullying

3 Supervisor support and supervision

Greater than or equal to 10 years 1 Organization satisfaction and commitment, supervisor supervision, reward and 
recognition, bene�ts

2 Bullying and work harassment, work environment and job satisfaction

3 Work Environment and reward and recognition

Table 7   Correlation between employee retention and other factors

Factors Pearson cor-
relation (r)

Sig. (two-tailed)

Work environment 0.294 0

Organization commitment 0.034 0.525

Reward and recognition 0.33 0

Work performance 0.311 0

Supervisor support 0.253 0

Income 0.299 0

Bullying and work environment 0.05 0.349

Table 8  Regression analysis

Factors Beta T value Sign

Work environment 0.294 5.761 0

Organization commitment 0.034 0.637 0.525

Reward and recognition 0.33 6.547 0

Work performance 0.311 6.116 0

Supervisor support 0.253 4.901 0

Income 0.299 5.86 0

Bullying and working environment 0.05 0.938 0.349

Table 9  FIM results

Partitioning by Minimum 
support (%)

Maximal frequent pattern

Gender 10 Working environment, reward and 
recognition and behavior

Marital status 10 Working environment, reward and 
recognition, behavior, organiza-
tion satisfaction and supervisor 
support

Experience 
(overall)

15 Working environment, reward and 
recognition, behavior, organiza-
tion commitment, job satisfac-
tion, organization Satisfaction 
and supervisor support, bullying, 
bene�ts and work performance

Organization 20 Working environment, reward 
and recognition, behavior, 
bene�ts, supervision, organiza-
tion commitment, bullying and 
work harassment, organization 
satisfaction, job satisfaction and 
supervisor support

Income 15 Working environment, reward and 
recognition, behavior, bene�ts, 
bullying and work harassment, 
work performance organization 
satisfaction, job satisfaction, sal-
ary, and supervisor support

2 https ://�mi.ua.ac.be/src/.

https://fimi.ua.ac.be/src/
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Cronbach’s alpha ranges between 0 and 1. A Cronbach’s 
alpha value greater than 0.6 is considered reliable. As 
shown in Table 10, the value obtained for the collected 
data is 0.874 indicating the reliability of the collected 
data.

4.6  Comparison

This section presents a qualitative comparison between 
the present work and past contributions regarding the 
identi�cation of factors that in�uence employee reten-
tion. The comparison is based on seven factors, i.e., has 
the work considered multiple sectors, are the data min-
ing methods utilized, is there the use of computational 
methods in drawing conclusions, what is the sample size, 
what is the geographic location of the study, is the study 
employee centric or organizational centric, and does the 
survey contain open-ended questions. The choice of com-
parison methods is made here due to their closeness to 
the task at hand and recency. Table 11 lists the quantitative 
comparison. It can be observed that the present work uti-
lizes data mining methods and covers multiple domains as 

Table 10  Case processing summary and reliability statistics

* Listwise deletion based on all variables in the procedure

N %

Cases Valid 349 98.6

Excluded* 5 1.4

Total 354 100

Cronbach’s alpha N of items

0.874 61

Table 11  Quantitative comparison

Works Multiple sec-
tors consid-
ered?

Utilization of 
data mining 
techniques?

Computa-
tional methods 
adopted?

Sample size Geographic 
location of 
study

Employee-centric 
or organizational 
centric study

Survey with 
open-ended 
questions?

Halim et al. (pre-
sent work)

√ √ √ 353/400 Subcontinent √ •

Tourangeau et al. 
[11]

• • • 78 Canada √ √

Ritter et al. [12] • • • – USA √ •

Deetz et al. [15] • • √ 610,058 USA √ •

Aggarwal et al. 
[16]

• • √ 350 India √ •

Gevrek et al. [27] • • √ – USA √ •

Rombaut et al. 
[24]

• • √ 1606 Belgium √ •

Fig. 4  Accepted or rejected hypothesis
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compared to the past works. Additionally, the majority of 
the past work utilizes the computational methods to gain 
insights about the employee retention. The table also indi-
cates that the use of open-ended questions is rare while 
collecting the data. A few works have not mentioned their 
sample size; therefore, this �eld is left blank in the table.

5  Policy implications

Labor laws in many developing countries are at a nascent 
stage. Debates on employee rights, such as medical cover 
[49, 50], provisions of sabbaticals, data protection, diversity 
management, investing in human resource through train-
ing and development programs, etc., are still isolated prac-
tices only functional in a handful of multinational organi-
zations in the developing world. This research provided an 
in-depth understanding of the impact of demographics 
on employee retention across multiple sectors, which will 
enable policymakers to (a) develop retention strategies in 
the backdrop of severe competition, (b) improve organiza-
tional long-term sustainability, (c) improve organizational 
brand name through providing better working condi-
tions to employees, and (d) understand the dynamics of 
employee retention across multiple sectors and industries.

Increased global competition has inevitably led to a 
severe competition in talent acquisition and retention. 
Organizations, today, are not only competing for custom-
ers, but also for employees. Thus, losing a resourceful 
human talent can be devastating for an organization. If 
an organization is facing quick turnover, this can adversely 
a�ect its long-term sustainability. Talented employees are 
not only hard to �nd; they exist in clusters. Therefore, if an 
organization loses a dissatis�ed employee, a bad word-of-
mouth gets spread about the speci�c organization, which 
may then �nd it extremely hard to attract talented employ-
ees. Conversely, if an organization has a low employee 
turnover, the organization shall be able to contest and 

survive in highly competitive markets, ensure long-term 
sustainability, and celebrate a good brand name.

For policymakers, this research provides the basis to 
understand and re-evaluate the systems and practices of 
motivation; recognition and reward; and advancement 
and growth, by placing a strong emphasis on organiza-
tional justice. Policymakers shall be able improve their 
decision making through this research by considering 
numerous variables, which may impact employee behav-
ior, speci�cally retention. This work enables policymakers 
to systematically diagnose and comprehend organiza-
tional structures and communicational channels in light of 
employees’ relationship and authority dynamics with the 
supervisor, thus rede�ning organizational esprit de corps 
in the developing world across multiple sectors. Through 
this research, policymakers shall be able to decipher the 
complexities of work conditions and highlight aspects 
which contribute to or pose a challenge to employee 
retention. Policymakers are interested in developing 
customized policies for clusters of employees who have 
similar ethical behavior and income level. This research 
dived deep into how ethical behavior and income level 
impact employee retention and how policymakers should 
distinguish between employees of varying ethical behav-
iors and income levels. Another policy implication of this 
research is that it shall enable policymakers to develop 
policies and practices which place emphasis on organiza-
tional commitment and satisfaction. The results revealed 
a strong relationship between organizational commit-
ment and satisfaction, and employee retention. Policies 
and practices addressing organizational commitment and 
satisfaction shall not only ensure that talented employees 
are retained in the organization, but shall also attract new 
and budding talent more e�ectively and e�ciently. Finally, 
bullying and work harassment has become a serious con-
cern for several organizations in the developing coun-
tries. Gender discrimination discourages several women 
in the developing countries to either quit or switch their 
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workplace. Bullying, harassment and gender discrimina-
tion are not only severely unethical, but also bring the 
organization in the limelight for the wrong reasons. Thus, 
this research provides policymakers with the insight and 
tools to develop proactive policies to discourage bullying 
and work harassment and encourage fair and equal treat-
ment of all employees.

In a nutshell, at a microlevel, this research delivers poli-
cymakers with the right variables and tools to assess the 
state of employee retention in an organization. At the mac-
rolevel, however, this research provides an in-depth analy-
sis of trends and patterns of employee retention across 
multiple sectors. The research sheds light on how policy-
makers can encourage organizations to improve employee 
retention through training and development programs, 
medical cover, sabbatical, flexible working hours, etc. 
Through these techniques, policymakers can benchmark 
best practices for employee retention. Moreover, this work 
highlighted which sectors are severely su�ering from low 
employee retention, thus allowing policymakers to target 
speci�c sectors/industries on a high-priority basis.

Like any other research, there were a few limitations of 
this study. The aspect of training and development was not 
considered in this work. Another limitation was that few 
respondents thought that survey forms were too lengthy 
and even some organizations rejected to �ll out these. This 
study was only limited to the boundaries of Pakistan. The 
�ndings may be di�erent if applied to a di�erent country 
or may vary if considered di�erent demographic variables.

6  Conclusion

Retaining skilled employees has always been a major 
concern for any organization across the globe. Organi-
zations spend a significant amount on their training 
and development programs for this purpose. This work 
presented computational methods to identify factors 
for employee retention using their feedback collected 
through a questionnaire. The focus here was to identify 
factors to improve employee retention strategies based 
on the computational methods. A survey was conducted 
mainly within four sectors, namely health care, business, 
academics, and banking sector, to collect the data. The 
survey was divided into two parts: the first part included 
demographic information and the second part contained 
questions pertaining to employees’ job description and 
their satisfaction. The questions on the second por-
tion were based on theories such as Herzberg’s duality 
theory, expectancy theory, social cognitive theory, self-
determination theory, social bonding theory, and soci-
ocultural theory. The findings showed that the factors 
such as work environment, organization commitment, 

reward and recognition, work performance, supervisor 
support, income and bullying and work harassment have 
an impact on demographic profile. When these factors 
were correlated with employee retention, the statistical 
tests illustrated that, except organization commitment 
and bullying, all variables were identified to be strongly 
linked with employee retention. These factors have 
tended to have a power through which organization can 
improve the working environment and facilitate not only 
their client but also the employees.

From the extension point of view, there are many 
other factors that can be used for employee retention 
other than those utilized here. These may include train-
ing and development, medical cover, sabbatical and 
paid leaves, to name a few. This research can extend to 
multiple countries, and the effect of various cultures on 
the employee retention can be studied. The survey form 
can also have a few open-ended questions so that the 
investigation can better identify what an employee feels 
like when given an option to mention any factor of her 
choice.

Data availability The data that support the �ndings of this study are 
available on request from the corresponding author. The data are not 
publicly available due to containing information that could compro-
mise the privacy of research participants.
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Appendix

Q. no Variables no Questions

1 V10 Is the working environ-
ment in your organiza-
tion comfortable?

2 V11 Do you feel culture and 
emotional climate of 
your organization to be 
positive and supportive?

3 V12 Are employees treated 
with respect in your 
organization?

4 V13 Are employee’s sugges-
tions and grievances 
considered?

5 V14 Is good quality of work 
done is appreciated?
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Q. no Variables no Questions

6 V15 Do employees get fair 
treatment?

7 V16 Do you feel like you are a 
part of an organization? 
(shared mission, values, 
e�orts and goals)

8 V17 Do you feel challenged 
and when you are given 
assignments that inspire, 
test, and stretch your 
abilities?

9 V18 Do you receive construc-
tive feedback in a way 
that emphasizes your 
positive abilities, rather 
than negative ability?

10 V19 Do you feel accepted and 
treated with courtesy, 
listened to, and invited 
to express your thoughts 
and feelings by the 
upper administration?

11 V20 Do you think it is impor-
tant for you to be recog-
nized for your work?

12 V21 Does your job allow you 
to recognize opportuni-
ties?

13 V22 Do you believe that 
compensation paid for 
workers during layo�s 
or during any accidents 
occurring within the 
company is satisfactory?

14 V23 In your organization, the 
rewards for success are 
greater than the penal-
ties for failure?

15 V24 Is formal recognition for 
one’s contribution and 
achievements impor-
tant?

16 V25 Are you satis�ed with your 
organization’s current 
recognition program?

17 V26 Would you be happy to 
spend the rest of your 
life with this organiza-
tion?

18 V27 Do you enjoy discussing 
about your organization 
with other people?

19 V28 Do you feel as if this 
organization’s problems 
are also your problems?

Q. no Variables no Questions

20 V29 Do you think that you 
could easily become 
as attached to another 
organization as you are 
attached to your current 
organization?

21 V30 Does this organization 
have a great deal of per-
sonal meaning for you?

22 V31 Do you believe if leaving 
your organization now 
will disturb your life?

23 V32 You continue to work 
for this organization 
because you think that 
leaving would require a 
considerable personal 
sacri�ce?

24 V33 You continue to work 
for this organization 
because you think that 
working for another 
organizations may 
not match the overall 
bene�ts that you have in 
your current organiza-
tion?

25 V34 Have you been motivated 
by your supervisors 
to use the skills or the 
knowledge you have to 
improve the way you 
manage your job?

26 V35 To what extent do you 
agree that the supervi-
sors should supervise 
their colleagues inten-
sively and control them 
constantly, to be aware 
of what happens around 
them?

27 V36 To what extent do you 
take into consideration 
the opinion of your 
subordinates?

28 V37 Are you satis�ed with your 
current salary?

29 V38 Are you satis�ed with the 
way your pay rises are 
determined?

30 V39 How satis�ed are you 
with the rises you have 
typically received in the 
past?

31 V40 How satis�ed are you with 
the number of bene�ts 
you receive?
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Q. no Variables no Questions

32 V41 How satis�ed are you 
with the di�erences in 
pay among jobs in the 
organization?

33 V42 The bene�ts you receive 
provide you (and your 
family) with a sense of 
security?

34 V43 Do you think that your 
needs are satis�ed by 
the bene�ts you receive?

35 V44 Is your attitude toward 
your job favorably in�u-
enced by the bene�ts 
you receive?

36 V45 Knowing what you know 
now, if you had to 
decide all over again 
whether to take the job 
you have now, would 
you take it?

37 V46 Will you recommend a 
job like yours to a good 
friend?

38 V47 Do you think about quit-
ting your job?

39 V48 Are you satis�ed with sup-
port of human resource 
department?

40 V49 Is your organization inter-
ested in motivating the 
employees?

41 V50 Non-�nancial incentives 
motivate you more?

42 V51 Do you think performance 
appraisal system of your 
organization is e�ective?

43 V52 Co-workers support keeps 
you motivated?

44 V53 Do you consider your 
work load to be quite 
fair?

45 V54 Are job decisions made by 
supervisors in a biased 
manner?

46 V55 Does your supervisor 
make sure that all 
employee’s concerns are 
heard before decisions 
are made?

47 V56 Your supervisor clari�es 
decisions and provides 
additional information 
when requested by 
employees?

48 V57 All job-related decisions 
are applied consistent to 
all a�ected employees?

Q. no Variables no Questions

49 V58 Employees can challenge 
or appeal job decisions 
made by their supervi-
sors?

50 V59 When decisions are made 
about your job, the 
manager treats you with 
kindness and considera-
tion?

51 V60 Do you think your supervi-
sor insults or criticizes 
your work in any man-
ner?

52 V61 Have you ever been in 
an incident where you 
have been punched by a 
co-worker?

53 V62 Did you ever feel that the 
environment of your 
organization is not safe 
for you?

54 V63 When bullied, did you 
face it or just leave the 
organization?
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