
  
Abstract—Satisfaction of employees has always been an 

important factor in the success of an organization. As fringe benefits 
are significantly and positively related to job satisfaction, they play 
an important role in attracting employees and raising their 
satisfaction in organizations. In this study the aim is to introduce 
different kinds of fringe benefits. According to human resource 
managers and using Delphi method, the most satisfying ones are 
selected. Then the most desired fringe benefits according to 
employees’ opinion and needs as well as the budget constraints of the 
studied organization using a knapsack problem are selected.      
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I. INTRODUCTION 
USINESSES all over the world are competing in a market 
for skillful employees ([1], [2], [3]). They confront the 

difficulties of providing competitive compensation and benefit 
packages for employees in a cost effective way ([4], [5]). 
They also try to attract and reduce turnover rate of employees 
with the needed knowledge, skills, and abilities in order to 
impressively do their jobs [6], and to make the organization 
stay profitable. In R&D organizations this problem is more 
explicit, as in the current competitive market, knowledge is 
known to be a basic asset for organizations [7].  

II. LITERATURE REVIEW 
Fringe benefits are important components of compensation 

packages. They can impact job satisfaction in many ways. 
Locke's approach [8] as discrepancy theory includes 
contributions from two-factor theory [9], need theories ([10], 
[11]), intrinsic motivation theories [12], and equity theory 
[13]. In discrepancy theory, satisfaction is the outcome of the 
distance between two understandings of an individual, 
understanding of the aspects of the job which are important 
according to the individual. This evaluation depends on the 
employee's own needs, values, beliefs, expectations and 
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desires. As a result higher satisfaction must result if fringe 
benefits make a better match between the benefits which 
individuals desire and the benefits they gain. 

Exchange theory says that by satisfying great individual 
needs, such as benefits, employees may act with higher levels 
of satisfaction and commitment to the organization. Many 
studies have showed such relationships ([14], [15]). 

Moreover, employees’ benefits and compensation packages 
can play a strategic role in raising organizational performance 
and profitability ([16], [17], [18]).  

On the other hand, Employees are often unfamiliar with the 
value of their benefit packages. This is either in monetary 
terms [19] or relative to the benefits received by others in the 
labor market [20]. Research also shows that employees 
usually underestimate the value of their benefits [19]. 

 It is assumed that taking part in the process of choosing 
benefits will lead to a better understanding of the values of the 
benefits according to employees' opinion [21]. Benefits may 
also enhance benefit satisfaction by making employees more 
conscious and aware of the nature and worthiness of their 
benefits [22]. If employees can participate in the process of 
selection, they can have a better insight into what they get and 
a more positive perspective of the package they receive. As a 
result benefit satisfaction should increase.  

From the employers' viewpoint, compensation is a great 
cost factor of the organization. On the other hand, it is a 
necessary factor for attracting suitable job applicants, a factor 
of reducing turnover rate of valued employees, motivating 
performance, and other desirable behaviors ([23], [6], [24]). 
This is more important in R&D organizations, as knowledge 
workers play a critical role in the success of an organization. 

Moreover, Fringe benefits can act as noteworthy substitutes 
for wages. Employers may choose to offer fringe benefits 
since workers can have high tendencies for them. As a result it 
can lead to decreasing the turnover rate as effectively as a 
similar valuable increase in wages [25]. Woodbury also found 
that workers think of benefits as substitutes for wages. They 
are willing to exchange wages for more benefits. This can 
increase job satisfaction if the worker’s income tax rate 
reduces by decreasing wages. [26] 

III. METHODOLOGY 
The aim of this research is to identify and select fringe 

benefits that could most satisfy employees in an R&D 
organization.  
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The algorithm of this research is shown in Fig. 1. 
 

 
Fig. 1. Problem solving algorithm 

 

Step 1. Benchmarking and Using Delphi Method to 
Determine a Range of Possible Fringe Benefit Alternatives 
Benchmarking different fringe benefits that organizations 

allocate to employees, either in the same field of activity of 
the studied organization or in other similar industries, leads to 
numerous kinds of fringe benefits.   

Delphi method is used in cases in which judgmental 
information is essential, and it usually uses a number of 
questionnaires with applying feedbacks [27]. Delphi method is 
a technique to obtain the most reliable consensus from a 
number of experts. 

Regarding the selection of subjects for a Delphi study, 
choosing the appropriate subjects is the most important step in 
the process because it totally relates to the quality of the 
results obtained ([28], [29], [30]). It is believed that ten to 
fifteen subjects could be sufficient if the background of the 
Delphi subjects is similar to each other [31]. In this research a 
number of human resource managers, as well as senior 
managers and the CEO of the studied organization have been 
chosen including 12 experts. 

Theoretically, the Delphi process can be repeated until 
consensus is determined to be achieved. However, some 
researchers suggest that three iterations are sufficient to gather 
the necessary information and to reach a consensus in most 
cases ([32], [33], [34]). In this study consensus is achieved by 
three feedbacks. In this stage 48 items of fringe benefits for 
employees and 56 items for managers of the organization were 
selected as satisfying fringe benefits. 47 items were general 
fringe benefits offered to both employees and top managers. 
Some of the selected items are listed in TABLE І. 

 

 
 

TABLE І 
 SELECTED FRINGE BENEFITS BY EXPERTS 

One or two day recreational tours     Going to cinema or theatre with colleagues Ticket of cinema or theatre for employees' 
and their families 

Tickets of historical or recreational places 
for employees' families 

Contract with restaurants for the use of employees' 
and their families Journey allowances 

  Renting hotels in historical cities for 
employees and their families Credit cards for buying goods New Year presents 

Transportation ticket Dental allowances Contract with hospitals to visit employees at 
a reduced price 

 Insure employees' first degree relatives Complementary health insurance plans Life and accident insurance 
   Credit cards for employees' going to 

swimming pools, … Subscription for different journals Contractions for buying books at a reduced 
price 

Database of films and books for 
employees to use    Give books as gifts for different occasions Holding different contests 

Setting up missions for employees Conference registration     Attendance of employees' families in oil 
regions 

  Holding Eftar ceremony for employees' 
families Additional leave of absence hours for students Studying allowances for students 

Student day ceremony    Encouragement of employees' children who are 
student with gifts and ceremony 

    Gifts for employees' children who get 
admission at universities 

Allowances for beginning of the new year 
of study for employees who have children 

who go to school 
Allowances for employees;' children kinder garden  Presents for marriage or anniversary of 

employees 

  Allowances for marriage  Present for the birth of the first child of the employee Birthday present 
Additional leave of absence hours 

because of employees' relatives passing 
away 

Sending flower and say condolences for employees' 
relatives passing away Visiting patient employees 

Sending flower for patient employees Research day gift Woman's/man's day gift 
Teacher's day ceremony Anniversary of the establishment of the organization Giving gifts due to religious events 

Giving uniforms to employees Allocating loans to employees for buying laptops Flu vaccination of employees 
 

Step 2. Measuring Employees' Satisfaction on Fringe 
Benefits 
This research targeted two categories in the organization, 

employees and top managers of a Research and Development 
company in Iran-Institute for International Energy Studies 
(IIES). IIES is an R&D corporation that consults and conducts 
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research on energy-related issues specially gas and oil that 
covers both national and international related issues. 

According to the number of statistical population (120) and 
using the Cochran formula [35] the sample size was 
determined to be 91. For convenience of sampling, 
questionnaires were sent to employees in this organization and 
over the following three week period they were collected and 
returned. A total of 91 questionnaires were distributed, with 
72 valid questionnaires returned, giving the research an 
effective return rate of 79%. 

To find the reliability of the questionnaire, it was first 
distributed among 10 respondents and Cronbach’s α value was 
calculated using SPSS. The Cronbach’s α value was found to 
be 0.97 that showed the reliability of the questionnaire. After 
getting sure of the reliability of the questionnaire other 
questionnaires were sent to other respondents.  

Respondents were asked to indicate their 
satisfaction/dissatisfaction with the following three items-that 
show satisfaction on benefits- using a 7-point Likert scale, 
(where 1=Completely dissatisfied, 2=Mostly dissatisfied, 
3=Somewhat dissatisfied, 4=neither satisfied or dissatisfied, 
5=Somewhat satisfied, 6=Mostly satisfied, 7=Completely 
satisfied) for every available fringe benefit. 

 
1. The benefit (x) I receive from (IIES) provides me (and 

my family) with a sense of security. 
2. My needs are satisfied by the benefit (x) I receive from 

(IIES). 
3. My overall attitude toward my job is favorably 

influenced by the benefit (x) I receive from (IIES)  [36]. 
 

Step 3. Obtaining the Coefficients of the Objective 
Functions and Constraints 
An appropriate combination of bi is questioned in the way 

that the following objectives get maximized. As it was 
mentioned, satisfaction of benefits is categorized into these 
three objectives.  

Obj1 = providing employees and their families a sense of 
security.  

Obj2 = satisfying needs of employees    
Obj3= influencing the overall attitude toward employees’ 

job 
b1 , b2 , b3 , b4 , b5 , ….. ,bn 
In this stage the utility of each benefit on each objective 

should be calculated: 
Uoj

i  = utility of the ith benfit on the jth objective 
i = 1,2,3,….,n   j = 1,2,3   
for example: 
Uo 11 = utility of the first benefit on the first objective 

Uo 12 = utility of the second benefit on the first objective  
To determine the degree of the relationship between each 

benefit and each objective, distribution function of 
frequencies of respondents' answers -that indicates the 
satisfaction of each benefit on each objective- is normalized 
by using (1). 

            (1) 
i = 1,2,3,….,7   j = 1,2,3, ….,n   
It's necessary to indicate that the degree of each benefit's 

utility on the objectives should be calculated. For this reason 
(2) is used. 

             (2) 
Where Z is the utility of each benefit on each objective, μ(x) 

is the amount of membership function and x is the amount 
corresponding to μ(x) in the universe of discourse. 

Ui = (1,2,3,4,5,6,7) 
 
Max Z1 = x1 Uo1

1 + x2 Uo1
2 + x3 Uo1

3 +…..+ xn Uo1
n 

Max Z2 = x1 Uo2
1 + x2 Uo2

2 + x3 Uo2
3 +…..+ xn Uo2

n 
Max Z3 = x1 Uo3

1 + x2 Uo3
2 + x3 Uo3

3 +…..+ xn Uo3
n 

S.T:          (i=1,2,3,….,m) 
xj = 0 or 1 

 

Step 4. Solving the Knapsack Problem 
As a result coefficients of the knapsack 0-1 multi objective 

problem were obtained. 
As the employers have budget constraints in comprising 

desired fringe benefits this problem is solved subject to the 
organization’s budget constraint. Solving the problem with 
LINDO these items were selected for employees that are 
shown in TABLE ІІ. The objective function value of 142.15 
was obtained.  

Managers select almost the same items from general fringe 
benefits -that were offered to both employees and managers- 
as employees. The difference was "Additional leave of 
absence hours because of employees' relatives passing away" 
that was selected by managers, not by employees. 
"Conference registration" and " Present for the birth of the 
first child of the employee" were items that were selected by 
employees and not by managers.  
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TABLE ІІ 

 SELECTED FRINGE BENEFITS BY EMPLOYEES 
Fringe Benefits 

One or two day recreational tours Going to cinema or theatre with colleagues Ticket of cinema or theatre for 
employees' and their families 

Tickets of historical or recreational 
places for employees' families New Year presents Transportation ticket 

Insure employees' first degree relatives Complementary health insurance plans Life and accident insurance 
Database of films and books for 

employees to use Subscription for different journals Contractions for buying books at a 
reduced price 

Conference registration Give books as gifts for different occasions Holding different contests 
Holding Eftar ceremony for employees' 

families Additional leave hours for students Studying allowances for students 

Student day ceremony Encouragement of employees' children who 
are student with gifts and ceremony 

Attendance of employees' families in oil 
regions 

Presents for marriage or anniversary of 
employees 

Present for the birth of the first child of the 
employee Birthday present 

Sending flower for patient employees Sending flower and say condolences for 
employees' relatives passing away Visiting patient employees 

Woman's/man's day gift Anniversary of the establishment of the 
organization Giving gifts due to religious events 

Flu vaccination of employees Allocating Loans to employees for buying 
laptops  

Further items were offered to managers as the budget 
allocated to managers was more than that for employees. The 
further selected items by managers are shown in TABLE ІІІ. 

The results of the research were confirmed by top managers 
and the CEO of the IIES. 

 
 

TABLE ІІІ 
SELECTED FRINGE BENEFITS BY MANAGERS 

Loans for buying cars Annual health checkup Allowances for journey to foreign 
countries 

Giving uniforms to managers Renting special places for playing 
football with colleagues Loan for buying houses 

Flexible working hours   
 

 
 

IV. CONCLUSION 
Selecting fringe benefits leading to employees' satisfaction 

has always been a great challenge for human resource 
managers, general managers and also for science researchers. 
This paper tried to select possible fringe benefits in order to 
increase employees' satisfaction. The selected fringe benefits 
among general ones offered to both employees and managers 
were almost the same. This shows that the viewpoint of the 
both groups in general benefits offered to them doesn't differ 
so much. 
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