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1. Introduction
Personal values are key variables in macro-man-

agement. Personal values are defined as broad beliefs 
that act as guiding principles in a person’s life [1-3]. 

Research has identified a small set of basic values 
that hold universally for all persons. Today’s most 
prominent value theory by Schwartz [1], for example, 
distinguishes ten basic values, i.e., power, achieve-
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On the Role of Security in the System of Personal Values: Are 
Conservatives Prioritizing Security?

Ingwer Borg

Fachrichtung Psychologie, Westfälische-Wilhelms-Universität, Fliednerstr. 21, Münster, 48149, Germany

ABSTRACT
Security is a value contained in most theories of personal values. Yet, while the relations among the most basic 

values are clear and reliable, the role of security in the system of values remains ambiguous. People striving for 
security are often also striving for tradition and conformity but sometimes they are focusing more on other values 
(such as health values, for example). Based on eight representative surveys (N = 24,000) in several German cities 
between 1998 and 2022, the author shows that when measuring security without suggesting a particular meaning of 
this notion, security takes a relatively central position within the system of values and their components (shown by 
multidimensional scaling, MDS). People striving for security also emphasize the importance of law and order, working 
hard, and having a good family life as guiding principles in their lives. Conformity is not that important for them, and 
having an exciting life is even negatively correlated. Age has little impact on the MDS structure of values and their 
components, even though people exhibit substantial changes in the relative weights they assign to many values as they 
get older. 
Keywords: Personal values; Security; Value circle; Age; Gender; Multidimensional scaling
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ment, hedonism, stimulation, self-direction, univer-
salism, benevolence, tradition, conformity, and secu-
rity. These values are modeled as points on a circular 
scale, with four segments called higher-order values 
(Figure 1). It is predicted that the various values are 
dynamically related to each other. For example, per-
sons who strongly strive for Conservation should au-
tomatically care less for Openness to Change. On the 
other hand, persons striving for security (SE) should 
also value tradition (TR) and conformity (CO).

Figure 1. Idealized circle structure of ten basic values and four 
higher-order values.

Numerous studies have supported the value cir-
cle [1,4,5]. Security, however, has been found to play 
unclear or different roles in the system of personal 
values. Various authors [1,6,7] have shown that SE lies 
in the neighborhood of TR/CO and PO/AC if the 
values are assessed using the instrument that is typ-
ical for most value studies, the Portrait Value Ques-
tionnaire (PVQ21 [8]). If, however, one uses the In-
dividual Values Reflexive Scale (IVRS [9]) and codes 
its items in the categories of the Schwartz theory, 
the value circle is supported again, but SE is now 
positioned close to self-transcendence values (UN,  
BE) [7,10-12]. 

The PVQ21 measures a person’s priority for se-
curity by asking the respondents to rate how similar 
they feel to a person described by two items: (1) It is 
important for her to live in secure surroundings. She 
avoids anything that might endanger her safety; (2) 
it is very important to him that his country be safe 
from threats from within and without. He is con-

cerned that social order be protected [8]. The IRVS, 
in contrast, constructs an SE index based on an item 
that asks the respondents to rate “Striving for secu-
rity” (without addressing particular components of 
security) and the item “Living health-consciously”. 
Thus, PVQ- and IRVS-based measurements of se-
curity are automatically pulled into the direction of 
conservation values and “green” values, respectively. 

Other instruments use other items. Schwartz  
et al. in their refined value theory [5,13,14], differentiate 
between societal security and personal security. They 
then use an extended version of the PVQ, the PVQ-
RR, that measures social security with three items 
focusing on national security, a strong state, and so-
cial order and stability. The three items on personal 
security focus on avoiding things that endanger the 
respondent’s safety, personal security, and secure en-
vironments. The refined theory, however, leaves both 
SE categories in the group of conformity values on 
the circle. Thus, SE remains theoretically in conflict 
with values such as self-direction or nature protec-
tion. Hanel et al. [15], using the PVQ-RR, report that 
security lies in between TR and BE, but—in its more 
social rather than personal components—relatively 
close to the center of the value circle. This more cen-
tral location of SE components is also reported by 
Schwartz et al. [5]. However, these authors locate SE 
almost opposed to BE, in between TR and PO. 

Measuring the psychological importance of se-
curity by items that focus on certain components 
of security always comes with the risk that these 
components do not match the respondents’ notions 
of security. The Schwartz Value Scale (SVS) [16], for 
example, assesses security by referring to national 
security, family security, social order, cleanliness, 
and reciprocation of favors. Hence, the SVS does 
not offer the respondent the same value components 
when asked to rate security as the PVQ21. Cleanli-
ness, for example, is not contained in the PVQ items. 
This component comes from the Rokeach Value Sur-
vey (RVS) [17], where it is considered an instrumental 
value, i.e., a guiding principle that only serves to 
reach intrinsic values. They are values that really 
count and for which one would possibly even go to 
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extremes. For benevolence or hedonism, for exam-
ple, even sacrificing oneself seems conceivable but 
not for security. Thus, security, once more, takes on 
a special role among basic personal values. 

A mismatch between the researchers’, the re-
spondents’, and the instruments’ notions of security 
can lead to unexpected findings. Biber et al. [6] derive 
theoretically how persons’ value preferences are 
related to the way people approach other people in 
social relationships, measured in terms of their pref-
erences for the four models (e.g., authority ranking 
(AR)) of the Relational Models theory [18]. They find 
empirically that “all hypothesized relationships were 
confirmed… except the relationship between tradi-
tion/security and ARsub” (p. 621). The reason for 
this unexpected finding may be a mismatch of the 
various notions of security. 

Security also plays a special role in value dic-
tionaries constructed by lexical methods. In Aavik & 
Allik’s listing [19], safety occurs only in certain sub-
forms such as national security and family security. 
In Renner’s listing [20], safety is completely missing, 
even though he asked “experts” to select from a 
comprehensive dictionary “nouns and adjectives 
that possibly described personal or societal values”, 
while being “over-inclusive in order to compile a list 
as comprehensive as possible” (p. 129). 

Ponizovskiy et al. [21] propose another value dic-
tionary. Beginning with Schwartz’s ten basic values, 
their final dictionary shows 85 entries for the value 
security (e.g., caution, clean, menace, safety, securi-
ty, stable, threat, violence). The relative frequency of 
such notions in texts generated by a person is taken 
as an indicator of how much this person prioritizes 
particular values. The authors report that the persons’ 
value scores with seven out of the ten basic values 
measured by this method correlated significantly 
with the corresponding value indexes based on the 
Schwartz Value Survey. For SE, however, the corre-
lation was r = 0.00. 

Studies focusing on psychological security (e.g., 
Maslow [22]) typically assume that security is a com-
plex psychological object. Dzhamalova et al. [23], for 
example, remark in the fear-of-crime context: “… 

the psychological security of urban residents should 
be a complex multidimensional structure rather than 
a simple one-dimensional structure… the psycholog-
ical security of urban residents can be divided into 
three categories: psychological, social, and environ-
mental” (p. 2). Fear-of-crime researchers often ex-
plicitly address such components but do not collect 
data on the other basic values. Thus, one cannot as-
sess how the various security components are related 
to values such as tradition or hedonism. 

Belic et al. [24] are more comprehensive in their 
study. They propose to “treat values as superordinate 
constructs whose meanings rest on their subordinate 
constructs idiosyncratic to every person” (p. 1280). 
To identify the subordinate constructs of each of 
Schwartz’s ten basic values, they choose a qualita-
tive approach, asking a sample of 281 “emerging 
adults” in Serbia two questions: “Imagine a person 
who finds [value of interest] important. What does 
that person do? How does she/he behave?” (p. 1283). 
For security, they report that “The most prominent 
subordinate construct of Security reflects the need 
for maintaining social relations (Social cohesion)” (p. 
1288). Moreover, they find considerable overlap of 
the subordinate constructs of the basic values, which 
suggests how to explain the observed psychological 
distances among the values [25]. 

To better understand how respondents understand 
security and its role as a guiding principle relative to 
other values, one could also interview the respond-
ents on how they arrived at their judgments after they 
completed a survey questionnaire. Yet, such qualita-
tive interviews [26] may simply be “too cognitive” to 
adequately uncover the reasons for the more or less 
spontaneous answers to an overall security item in 
an anonymous survey. In the study below, we aim 
at understanding the respondents’ notion of security 
by relating the respondents’ observed importance 
scores for “security” to the importance scores of 
various other personal values and their components. 
No particular meaning is suggested when asking the 
respondents to rate the importance of “security”. 
That is, no definition is given for security, and no 
components or subordinate constructs are suggest-
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ed. We thus leave it to the respondents to interpret 
the notion of security. Such single-item ratings have 
been shown to be remarkably reliable and valid, and 
they may even explain more variance in dependent 
variables than summated rating scales that construct 
their scale scores by averaging rating scores across a 
set of items assumed to represent how the respondent 
perceives the object of interest [27-31].

For the structure of items that measure values 
and their components, we predict that the Schwartz 
value circle is replicated at the level of the basic 
values (and, approximately, also at the level of their 
indicator items) but that security—if measured in a 
non-focused way—does not exhibit a close relation 
to tradition and conformity (as in Figure 1), because 
striving for security should, for many people, also be 
related to emphasizing health issues, preserving the 
natural environment, seeking reliable social partners 
and valuing other conditions related more to the pri-
mary social environment. 

Moreover, we expect that this value structure is 
similar for persons of all ages because previous stud-
ies have shown that only the weights assigned to dif-
ferent values change systematically with age, but the 
structure of the values remains essentially stable [7,11]. 
What this means for an individual is easiest to un-
derstand in the ideal-point unfolding model [32]. The 
individual must seek a compromise in his/her striv-
ing for various values. Given that the values form a 
geometric structure as in Figure 1, this compromise 
defines the person’s ideal point in value space. If the 
person shifts his/her ideal point closer to value X, he/
she automatically moves away from values opposing 
X. Hence, changing value priorities does not neces-
sarily imply a change in the structure of the values [10]. 

For gender, there is a tendency for women to be 
closer to self-transcendence than men who tend to 
prioritize self-enhancement [33]. The value circle, 
however, is essentially the same for men and wom-
en. Hence, we do not predict that the role of security 
differs for men and women. 

More clarity about the role of security within the 
system of personal values is important because dif-

ferent studies use different measurement instruments. 
Based on the data collected, evidence-based actions 
are often planned and implemented, in particular in 
organizational contexts. Such actions are likely to 
be effective only if what is measured corresponds to 
what is meant by the employees. 

2. Method

2.1 Samples 

Our data come from surveys focusing on fear of 
crime and crime prevention in six German cities: 
Freiburg (F), Heidelberg (HD), Mannheim (MA), 
Pforzheim (PF), and Friedrichshafen (FN); all cities 
are located in the state of Baden-Württemberg [9,12,34]. 
All samples were random samples of citizens regis-
tered in these cities. The minimum age was 14 years 
in each sample. 

The surveys were conducted in the period from 
1998 to 2022. The FH98, HD09, and HD17 surveys 
were run as mail surveys. The MA12, MA16, and 
MA20 surveys were mixed mail and online surveys. 
The PF20 and FN22 surveys were online surveys. 

All surveys were anonymous. No incentives 
were offered for participating in the surveys. How-
ever, a letter signed by the mayor of the respective 
city asked the selected persons to support the city’s 
administration by providing data needed to prevent 
crimes. The time window of data collection was 
three weeks in all surveys. 

The surveys varied in their sample size between 
5,000 and 16,000 persons. The return rates were 
about 30% in each survey. This compares well to the 
participation rate of the (interviewer-based) Europe-
an Social Survey in Germany [35]. The realized sam-
ple sizes ranged from 28% (HD09) to 36% (MA16), 
with 24,000 persons overall. The demographics of 
the participants compared closely to the demograph-
ics of the respective populations. Females were 
slightly over-represented (by about 5%), and older 
persons (aged 40 years or older) were also somewhat 
over-represented (by about 6%). 
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2.2 Measurement instruments

The questionnaires used in the surveys contained 
mostly questions focusing on problems related to 
crimes such as the respondents’ and their relatives’ 
history of victimization, the respondents’ social capi-
tal, their perception of political and economic threats, 
their fear of crime, their subjective well-being, and 
their opinions on the city’s actions to prevent crime.

Each survey used the IRVS scale to measure 
personal values with the items shown in Table 1. In 
three surveys (MA16, HD17, and PF20), the PVQ21 
(German version [36]) was also employed in addition 
to the IRVS. 

The items of the IRVS are introduced as follows: 
“People have certain ideas that govern their life and 
their thinking. We are interested in your ideas. Please 
consider what you are really after in your life: How 
important are the things and life orientations that we 
have listed here? Please take a look at the various is-
sues and mark on a scale from 1 to 7 how important 
they are for you. ‘Seven’ means that it is very impor-
tant, and ‘one’ means that it is completely unimpor-
tant. With the values in between, you can grade the 
importance of the issues.” [9]. [translated from Ger-
man by author].

Of items #23 (“Believe in God”) and #22 (“Re-
ligion and religious faith”), only one item was used 
in each survey. Items #34 to #40 were not employed 
in every survey (see the “NA” entries in Table 1). 
Hence, the statistical results for these items are based 
on fewer respondents than items asked in all surveys. 
Two items (#38, #40) were presented in only one 
survey each. However, the number of respondents is 
still large in each case (4,111 and 5,198, respective-
ly). The order of the items in the questionnaires was 
always as shown in Table 1. Item #1 “Respecting 
law and order” was always the first item. 

All surveys asked for the respondents’ gender and 
age. Age was measured in years or decades, and then 
always recorded into the categories 1 = “up to 19 
years”, 2 = “20-29 years”, etc. up to “80+”. 

2.3 Statistical data analysis

All statistical analyses were run in the R environ-
ment [37]. For Multidimensional Scaling (MDS) of the 
item inter-correlations, the R-package SMACOF [38]  
was utilized. The default of all MDS analyses was 
ordinal MDS and a 2-dimensional solution space 
with a Torgerson starting configuration. The model fit 
of the MDS solution (Stress) was assessed utilizing 
both random benchmarks and permutation tests [39].  
The rating scores of all items on personal values 
were centered, person by person, so that the ratings 
should be interpreted as relative importance scores, 
where “relative” means “relative to the individual’s 
mean importance ratings”. 

All MDS solutions were fitted to the overall MDS 
solution in Figure 1 by Procrustean transforma-
tions. Such transformations eliminate meaningless 
differences between any two MDS configurations, 
i.e. differences that are not based on the data [40]. The 
similarity of any two configurations was measured 
by Pearson correlations across the point coordinates 
and tested for statistical significance using permuta-
tion tests [41].

3. Results
We first check the structure of Schwartz’s ten ba-

sic values based on the data collected by the PVQ in 
three surveys (MA16, HD17, PF20) with N=8,272. 
The MDS representation of the inter-correlations of 
the basic values is shown in Figure 2 (left panel). 
The model fit is excellent (Stress = 0.02) and highly 
significant. The solution largely supports the theo-
retical expectations: (1) The points representing the 
various values form an almost perfect circle; (2) the 
wedge-like sectors of the four higher-order values 
(see gray partitioning lines in the plot) contain the 
ten personal values as predicted; they also satisfy 
the predicted oppositions of the higher-order values; 
and (3) the value points are ordered on the circle as 
theoretically predicted by Schwartz [1]. One notice, 
in particular, that security (SE) is positioned close to 
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tradition (TR) and conformity (CO). All three val-
ues form the higher-order value conservation which 
lies opposite of self-direction and the openness-to-
change values. 

The right-hand side panel of Figure 2 exhibits 
the MDS structure of the 21 items of the PVQ21. Its 
fit is Stress = 0.106**. The Stress-per-point indices 
range from 2.0% to 7.8%, with an expected contri-
bution percentage of 1/21 or 4.8% per point to the 
global Stress. Thus, no item can be identified as a 
misfit or outlier. 

Substantively, Figure 2 (right-hand side) shows 
that all items constructed to measure the same basic 
value are close to each other. In particular, the two 
items measuring security (se1 and se2) are close 
neighbors. They also lie in the region of the items 
that measure TR and CO. Moreover, the configu-
ration of PVQ items supports the theoretical value 
circle. Security, thus, appears to be a conservative 
value. 

To compare the PVQ-based MDS structure with 
the IVRS-based observations, we first combine all 
eight surveys into one joint data set with 24,000 
persons and 40 items. Scaling the inter-correlations 
of these items with MDS leads to a solution with 
Stress = 0.175**. The MDS plot in Figure 3 exhibits 
the higher-order value “dimensions” predicted by 
Schwartz [1,12]. One notice on the North-West side 

personal values of the Conservation type, opposes 
values of the Openness-to-Change group at the bot-
tom of the plot. The Self-Enhancement vs. Self-Tran-
scendence type values are found in the South-East 
and the North-West directions, respectively. 

Regarding security, the MDS plot shows that peo-
ple who strive for security also stress, in particular, 
the importance of respecting law and order, having a 
good family life, having a clear conscience, having 
inner peace and harmony, and healthy living as guid-
ing principles for their lives. What they find relative-
ly unimportant is having an exciting life or having 
power and influence. Striving for security, moreover, 
is not closely linked to conservation values. 

Figure 4 shows the MDS configurations for men 
(N = 10,630) and women (N = 12,758) separately. 
The fit values of these solutions are Stress = 0.195** 
and 0.190**, respectively. The solutions are similar 
to the global solution. Measured objectively, they 
correlate with the global solution in Figure 2 with r =  
0.970** and 0.980**, respectively. 

Figure 5 shows the MDS configurations of three 
age cohorts, with age “< 30” (N = 5,004), “30-49”  
(N = 7,486), and “50+” (N = 6,709), and with Stress =  
0.170**, 0.193**, and 0.170**, resp. The plots are 
similar to the overall plot in Figure 2. Measured ob-
jectively, the similarities are r = 0.814**, 0.959**, 
and 0.974**, respectively. Thus, the youngest age 

Figure 2. Left panel: MDS plot of the ten basic values of the Schwartz model, measured by the PVQ21 (N = 8,272); circle optimally 
fitted to points; gray lines partition the space into higher-order value regions. Right panel: MDS plot of the PVQ21 items; red lines 
connect items that theoretically measure the same basic values.
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Figure 3. MDS plot of the inter-correlations of the items in Table 1; all samples combined (N = 24,000); the closer two points, the 
higher the correlation of the items that they represent; circle optimally fitted to points.

Figure 4. MDS plots of the inter-correlations of the items in Table 1 for male and female subsamples of all samples combined; cir-
cles optimally fitted to points.
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cohort deviates most from the overall configuration, 
but the relation of security to other values exhib-
its the same neighborhood relations to values such 
as “law & order”, “work hard”, “live healthy”, or 
“tradition”. One notes, moreover, that the cluster of 
social-emotional values in Figure 5 tends to become 
more compact with age. Thus, older persons rate 
the importance of these values more similarly than 
younger persons who differentiate more among these 
values. 

Table 1 exhibits the correlations of item #5 
(“Striving for security”) with the other IRVS items, 
shown separately for each survey. The surveys are 
ordered according to the year in which they were 
conducted: HD98 was run in 1998, and FN22 in 
2021. This allows seeing systematic time-related 
trends in how overall security correlates with each 
of the other items. However, no item shows such a 
trend in a magnitude that would be noteworthy. 

One notices in Table 1 that the persons’ reported 
relative strength of striving for security is most posi-

tively correlated with their (relative) importance rat-
ings of item #1 (“Respecting law and order”), item 
#8 (“Working hard and being ambitious”) and item 
#15 (“Living a good family life”). The largest nega-
tive correlations are found for items #29 (“Living an 
exciting life”), #10 (“Engaging oneself in politics”), 
and #3 (“Having power and influence”). 

Table 1 also shows the correlations of the im-
portance ratings with the respondents’ age. They 
show that the subjective importance of values of the 
Openness-to-Change and Self-Enhancement groups 
is decreasing with age, while those related to Con-
servation are increasing. The magnitudes of the cor-
relations are remarkably similar to the correlations 
reported in Borg [42], although here we use relative 
(i.e., centered) importance ratings, not the observed 
ratings as in the Borg study. Thus, one can conclude 
once more that the weights of the various values and 
their components are systematically changing with 
age, while the structure of the system of values (Fig-
ure 5) remains largely stable. 

Figure 5. MDS plots of the inter-correlations of the items in Table 1 for three age cohorts of all samples combined; circles optimally 
fitted to points.

Table 1. Correlations of (centered) ratings of 40 IRVS items on personal values with ratings on item #5 (“Striving for security”); 
eight surveys FH98 ... FN22; “NA” = missing value, i.e. the item was not used in the particular survey; r(item, age) = correlations of 
(centered) item scores with respondents’ age. 

Item FH
98

HD
09

MA
12

MA
16

HD
17

MA
20

PF
20

FN
22

r(item, 
age)

N 2,930 1,581 1,908 3,272 2,770 5,198 2,230 4,111
1 Respecting law and order 0.31 0.37 0.32 0.31 0.36 0.33 0.31 0.31 0.19

2 Having a high standard of living 0.11 0.05 0.11 0.00 0.08 0.11 0.05 0.07 –0.13

3 Having power and influence –0.12 –0.16 –0.11 –0.20 –0.16 –0.15 –0.23 –0.16 –0.15
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Item FH
98

HD
09

MA
12

MA
16

HD
17

MA
20

PF
20

FN
22

r(item, 
age)

4 Using your own ideas and creativity –0.10 –0.02 –0.05 0.05 0.00 0.02 0.01 0.05 –0.11

5 Striving for security 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.04

6 Helping socially disadvantaged groups –0.05 –0.01 –0.06 0.02 –0.03 –0.02 0.00 0.03 0.04

7 Asserting one’s needs and prevailing over others 0.01 –0.03 0.01 –0.03 0.01 –0.01 –0.04 –0.03 –0.05

8 Working hard and being ambitious 0.18 0.18 0.17 0.17 0.18 0.19 0.20 0.21 –0.07

9 Respecting opinions you don’t agree with –0.14 –0.10 –0.12 –0.03 –0.07 –0.10 –0.04 –0.05 –0.10

10 Engaging yourself in politics –0.23 –0.26 –0.22 –0.18 –0.21 –0.23 –0.16 –0.19 –0.01

11 Enjoying the good things in life –0.10 –0.05 –0.04 0.03 0.05 0.06 0.11 0.04 –0.20

12 Living and acting on your responsibility –0.13 0.05 –0.01 0.11 0.11 0.09 0.18 0.07 –0.03

13 Doing what others are doing –0.09 –0.06 –0.05 –0.12 –0.14 –0.15 –0.24 –0.14 0.04

14 Adhering to traditions 0.02 0.07 0.07 –0.01 0.00 –0.01 –0.08 –0.02 0.19

15 Living a good family life 0.19 0.20 0.11 0.17 0.15 0.15 0.21 0.15 0.09

16 Being proud of German history 0.08 0.03 0.08 –0.03 0.05 0.05 –0.03 0.00 0.25

17 Having a partner one can rely on 0.03 0.03 0.06 0.09 0.05 0.05 0.18 0.07 –0.02

18 Having good friends who respect and accept you –0.11 –0.04 –0.04 –0.02 –0.01 0.04 0.09 –0.01 –0.10

19 Having a lot of contact with others –0.14 –0.13 –0.11 –0.11 –0.10 –0.12 –0.07 –0.13 0.01

20 Healthy living 0.03 0.06 0.12 0.02 0.05 0.08 0.07 0.05 0.08

21 Behaving environmentally conscious –0.05 0.00 –0.04 0.02 0.00 0.01 0.06 0.03 0.16

22 Believe in God 0.00 0.02 NA –0.04 NA NA –0.10 NA 0.17

23 Religion and religious faith NA NA –0.05 NA –0.06 –0.05 NA NA 0.21

24 Having a clear conscience 0.07 0.10 0.02 0.18 0.11 0.12 0.13 0.12 0.12

25 Living by Christian norms and values –0.02 –0.03 NA –0.06 NA NA –0.10 NA 0.28

26 Living by religious norms and values NA NA –0.04 NA –0.10 –0.09 NA NA 0.23

27 Living so that others are not harmed –0.06 0.07 –0.05 0.15 0.08 0.05 0.12 0.10 0.09

28 Living an exciting life –0.31 –0.33 –0.24 –0.24 –0.25 –0.25 –0.26 –0.25 –0.35

29 Living an easy and comfortable life 0.09 0.04 0.10 0.04 0.05 0.09 0.01 0.03 –0.06

30 A life full of enjoyment –0.17 –0.20 –0.11 –0.14 –0.14 –0.14 –0.15 –0.15 –0.40

31 Inner peace and harmony 0.05 0.12 0.02 0.14 0.12 0.14 0.12 0.10 0.10

32 Being hard and tough –0.03 –0.11 –0.09 –0.17 –0.08 –0.11 –0.17 –0.12 0.00

33 Having quick success 0.01 –0.08 –0.06 –0.16 –0.12 –0.13 –0.17 –0.15 –0.21

34 Being clever and smarter than others –0.02 –0.15 –0.08 –0.17 –0.15 –0.15 –0.18 –0.18 –0.28

35 Showing moral courage NA NA –0.16 NA –0.06 –0.10 –0.03 –0.03 –0.05

36 Respecting others NA NA –0.09 NA 0.05 0.02 0.11 0.04 –0.04

37 Taking responsibility for others NA NA NA NA NA NA 0.05 –0.03 0.06

38 Engaging in volunteer work NA NA NA NA NA NA NA –0.16 0.07

39 Tolerance NA NA –0.13 NA –0.09 NA NA NA 0.03

40 Promoting a diverse society NA NA NA NA NA –0.20 NA NA –0.08

Table 1 continued
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4. Discussion
We have shown that strongly striving for securi-

ty is positively related not only to high importance 
ratings for rules and order as guiding principles in 
one’s life, but also to prioritizing the importance 
of hard work, pursuing a good family life, living 
health-consciously, striving for a clear conscience, 
and for peace and harmony. People’s orientations 
toward tradition are correlated with their striving for 
security, and, not surprisingly, the more people prior-
itize excitement and power, the less they are seeking 
security. 

The psychological neighborhood of security to 
other values and value components found here would 
not have been observed if we had used the PVQ21 to 
measure the values. With this instrument, security is 
predictably closely related to tradition and conform-
ity (see Figure 2). This is important to know because 
the PVQ21 is probably today’s most frequently used 
instrument for measuring personal values. That is 
not to say that the results of the PVQ21 are wrong, 
but they express a particular notion of security that 
may not fully correspond to what many people mean 
by security as a guiding principle. Important com-
ponents of what security means to people are simply 
not addressed by the PVQ21. The PVQ21-based in-
dex of security relies on items that assess a particular 
and more patriarchal type of security rather than the 
security generated by the person’s primary environ-
ment. Thus, it is not surprising that the PVQ21-based 
index of security as a personal value is highly corre-
lated with tradition and conformity. 

More generally, one should take it for granted 
that none of the basic values is a simple psycho-
logical object but rather a multi-dimensional notion 
that is rich in components and facets. The predictive 
power of personal values for attitudes and behavior, 
therefore, depends on numerous side constraints and, 
in particular, on the items used to measure them. Yet, 
the meaning of the issues that the items focus on can 
differ for different sub-samples (as, for example, the 
notion of freedom that changes systematically as 
people get older [7]). Moreover, value components 
not used by the instruments may become important 

as the culture changes (e.g., healthy living, racism, 
diversity, fear of war); or old components become 
irrelevant (e.g., religion). In such cases, the given in-
struments need to be adapted. 

A further question concerning the role of secu-
rity—or of any basic value and its components, for 
that matter—is asking in which way they are not just 
correlated but functionally related to each other. One 
such relationship is articulated in the distinction of 
values as either instrumental or terminal ones. Ac-
cording to Rokeach [17], security is an instrumental 
value that only serves the achievement of termi-
nal values. Yet, based on extensive empirical data, 
Schwartz [43] concluded that there is “little support 
for the idea that the terminal-instrumental distinc-
tion is a meaningful basis on which people organize 
their values” (p. 37). Thus, because of its empirical 
ineffectiveness, this distinction has largely vanished 
from today’s theories of personal values. On the 
other hand, thinking in categories of what is a driv-
er, and what an outcome, may still be theoretically 
useful to better understand the observed relations 
of closeness and distance. An example is “working 
hard and being ambitious” and “security”, where the 
former is most likely perceived as a driver of secu-
rity. Similarly, “living an exciting life” is probably 
associated with higher levels of risk, and so it would 
contribute negatively to security. Security, on the 
other hand, may be seen as a resource that drives a 
good family life. Other relations of closeness may be 
based on semantics as, for example, the closeness of 
“law & order” and security, where “law & order” is 
simply a component of safety, not an outcome or a 
driver of safety. Exploring such explanations for the 
psychological maps exhibited by the MDS config-
urations could be interesting in future research and 
lead to insights that can help HR managers to im-
prove people’s feelings of security. 

Finally, a more technical comment. In the above 
MDS analyses, we always used centered rating data. 
That is, we first subtracted the persons’ ratings from 
their mean ratings, person by person. This is often 
done in value research to correct for each person’s 
response style or because what one wants is each 
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person’s relative importance ratings, where rela-
tive means relative to his/her anchor of judgment. 
We centered the data primarily to make the results 
comparable to other research in the personal value 
domain. If one does not center the data, thus analyz-
ing the observed ratings without any preprocessing 
transformations, the MDS results are somewhat dif-
ferent: The points are spread more evenly through 
the value space, leading to more points in the central 
region, with security moving closer to the center of 
the value circle. Substantively, this leads to the same 
conclusions. The correlations of the various IRVS 
items with item #5 are also affected: Their magni-
tude is higher. For example, for observed ratings, the 
correlation of items #5 and #1 jumps to 0.50 (on av-
erage) compared to 0.33 for the correlations shown 
in Table 1. However, the pattern of high positive and 
high negative correlations remains the same. 
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1. Introduction
Environmental, social, and governance (ESG) 

factors have become increasingly important consid-

erations for investors in recent years [1]. As investors 
have become more focused on the long-term sustain-
ability of companies and their impact on society and 
the environment, ESG has emerged as a critical lens 
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through which to evaluate investment opportunities. 
ESG factors refer to a company’s performance in ar-
eas such as carbon emissions, human rights, diversi-
ty and inclusion, executive compensation, and board 
governance [2,3]. These factors can have a significant 
impact on a company’s reputation, operations, and 
financial performance. As such, they are increasingly 
being integrated into investment decision-making 
processes [4]. Research on the impact of ESG factors 
on stock prices and investment performance has 
gained traction in recent years [5]. 

Studies have shown that companies with strong 
ESG performance tend to outperform their peers over 
the long term, indicating that investors who prioritize 
ESG considerations may be able to generate superior 
returns [6]. However, there is still much to be learned 
about the impact of ESG on capital markets. For 
example, questions remain about the effectiveness 
of ESG ratings and how different ESG factors affect 
stock prices and investment performance. Further 
research is needed to provide investors with a 
better understanding of the role ESG factors play in 
investment decision-making and how to incorporate 
them into investment strategies effectively.

Despite the growing interest in ESG factors 
in investment decision-making, there is a lack of 
consensus on the extent to which ESG factors impact 
stock prices and investment performance. Prior 
research has produced mixed results, with some 
studies finding a positive relationship between ESG 
performance and financial performance, while others 
have found no significant relationship. Moreover, 
most of the existing literature has focused on 
developed markets and large-cap companies, leaving 
a gap in our understanding of the impact of ESG 
factors on smaller companies and emerging markets. 
Therefore, this research aims to fill this gap by 
examining the relationship between ESG factors and 
stock prices as well as investment performance in a 
broader range of companies, including small-cap and 
emerging market firms.

1.1 Research problem

The research problem is to investigate the impact 

of Environmental, Social, and Governance (ESG) 
factors on stock prices and investment performance. 
ESG factors have become increasingly important in 
the investment world as investors seek to balance 
financial returns with social and environmental re-
sponsibility. The study will explore whether com-
panies that prioritize ESG factors have higher stock 
prices and better investment performance compared 
to companies that do not prioritize ESG factors. The 
research will help investors make more informed 
decisions by understanding the relationship between 
ESG factors and investment outcomes.

1.2 Objectives

●	 To assess the relationship between ESG fac-
tors and stock prices and investment perfor-
mance.

●	 To evaluate the effectiveness of ESG ratings in 
predicting stock prices and investment perfor-
mance.

●	 To identify the specific ESG factors that have 
the most significant impact on stock prices and 
investment performance.

2. Literature review

2.1 Relationship between ESG factors and 
stock prices and investment performance

The relationship between environmental, social, 
and governance (ESG) factors and stock prices 
and investment performance has been the subject 
of significant research in recent years. Several 
studies have found a positive correlation between a 
company’s ESG performance and its financial perfor-
mance [7-9]. For example, a study by Arabesque Asset 
Management found that companies with high ESG 
scores tended to have higher profitability and lower 
costs of capital, suggesting that ESG factors are an 
important consideration for investors. Similarly, a 
study by MSCI found that companies with high ESG 
ratings tended to have lower volatility and higher 
returns on equity [10].

Other studies have found that companies with 
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poor ESG performance tend to underperform their 
peers [11]. A study by Deutsche Bank found that 
companies with low ESG scores were more likely 
to experience reputational damage and regulatory 
penalties, which in turn led to lower stock prices 
and higher costs of capital [12]. Similarly, a study by 
Harvard Business School found that companies with 
poor environmental performance tended to have 
lower stock prices and higher risk premiums [13].  
ESG ratings have also emerged as an important tool 
for investors seeking to incorporate ESG factors 
into their investment decision-making processes [14].  
Several studies have found that ESG ratings can be 
effective in predicting stock prices and investment 
performance. For example, a study by Morningstar 
found that companies with high ESG ratings 
tended to outperform their peers over the long 
term, suggesting that investors who prioritize ESG 
considerations may be able to generate superior 
returns [15,16].

However, there is still much debate over the 
effectiveness of ESG ratings, as different rating 
agencies may use different methodologies and 
weightings for different ESG factors [17]. Additionally, 
there is still much to be learned about the specific 
ESG factors that have the most significant impact 
on stock prices and investment performance [18]. 
Overall, the literature suggests that ESG factors are 
becoming increasingly important considerations 
for investors, and that companies with strong ESG 
performance may be better positioned to generate 
long-term value for their shareholders. However, 
further research is needed to provide investors with a 
better understanding of the impact of ESG factors on 
stock prices and investment performance and how to 
incorporate these factors into investment strategies 
effectively.

The relationship between environmental, social, 
and governance (ESG) factors and stock prices and 
investment performance has been extensively studied 
in recent years. However, there is a lack of consensus 
on whether these relationships are consistent across 
different industries and regions. Several studies have 
found that companies with strong ESG performance 

tend to outperform their peers in terms of stock 
prices and investment performance across various 
industries and regions [19]. For example, a study 
by Bassen found that companies with higher ESG 
ratings had higher stock returns and lower volatility 
compared to companies with lower ESG ratings [20].  
Another study by Ferrero and others found that 
companies with high ESG ratings outperformed their 
peers in terms of stock returns in both developed 
and emerging markets [21]. However, other studies 
have found mixed or inconclusive results regarding 
the relationship between ESG factors and stock 
prices and investment performance across different 
industries and regions. For example, a study 
by Khalil and others found that the relationship 
between ESG factors and financial performance 
varied across different industries and regions, with 
stronger relationships observed in industries with 
higher environmental and social risks [22,23]. Another 
study by Rooh and others found that the relationship 
between ESG factors and stock returns was stronger in 
developed markets compared to emerging markets [24].

Moreover, some studies have found that the 
relationship between ESG factors and stock prices 
and investment performance may depend on the 
specific ESG factors being considered. For example, 
a study by Cek and others found that companies 
with higher scores on environmental and social 
factors had higher stock returns, while companies 
with higher scores on governance factors had lower 
stock returns [25]. In conclusion, the existing literature 
suggests that the relationship between ESG factors 
and stock prices and investment performance may 
vary across different industries and regions, and 
may depend on the specific ESG factors being 
considered. Further research is needed to explore 
these relationships in more detail and to identify 
the factors that influence the consistency of these 
relationships across industries and regions.

2.2 ESG ratings in predicting stock prices 
and investment performance

The effectiveness of environmental, social, and 
governance (ESG) ratings in predicting stock prices 
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and investment performance has been the subject of 
much research and debate in recent years. Several 
studies have found a positive correlation between  
a company’s ESG rating and its financial perfor-
mance [26-28]. For example, a study by MSCI found 
that companies with high ESG ratings tended to have 
higher returns on equity and lower volatility than 
their peers with lower ESG ratings [29]. Similarly, 
a study by Harvard Business School found that 
companies with high ESG ratings tended to have 
higher stock prices and lower risk premiums [30]. 
Other studies have questioned the effectiveness 
of ESG ratings in predicting stock prices and 
investment performance. For example, a study by 
the University of St. Gallen found that ESG ratings 
had limited ability to predict stock prices in the 
short term, but were more effective in predicting 
long-term performance [31]. Similarly, a study by 
Harvard Business Review found that while there was 
a positive correlation between ESG performance 
and financial performance, the relationship was not 
strong enough to be a reliable predictor of stock 
prices [32].

One challenge with ESG ratings is that different 
rating agencies may use different methodologies and 
weightings for different ESG factors. This can lead to 
inconsistencies in the ratings, making it difficult for 
investors to compare companies and make informed 
investment decisions [18,33]. Additionally, some critics 
have argued that ESG ratings may be too focused on 
the inputs (i.e., a company’s policies and procedures) 
rather than the outputs (i.e., the company’s actual im-
pact on the environment, society, and governance) [34]. 
Despite these challenges, many investors continue 
to use ESG ratings as a tool for incorporating ESG 
factors into their investment decision-making 
processes [35]. The Global Sustainable Investment 
Alliance reported that assets invested in sustainable 
and responsible investment strategies increased to 
$31 trillion in 2018, up 34% from 2016 [36]. Overall, 
the literature suggests that while ESG ratings may 
have limitations in predicting short-term stock 
prices, they can be effective in predicting long-term 
investment performance. However, investors should 

be aware of the limitations and inconsistencies in 
ESG ratings and use them in conjunction with other 
tools and strategies to make informed investment 
decisions.

2.3 ESG factors and investors’ investment de-
cision 

In recent years, there has been a growing trend 
among investors to incorporate environmental, so-
cial, and governance (ESG) factors into their invest-
ment decision-making processes. This trend has been 
driven by a variety of factors, including the growing 
recognition of the importance of sustainability and 
social responsibility, increasing regulatory require-
ments, and investor demand for ESG investments [15].

Several studies have examined how investors 
incorporate ESG factors into their investment de-
cision-making processes and the impact of this on 
their investment performance [37,38]. These studies 
have found that investors use a variety of methods to 
incorporate ESG factors into their decision-making, 
including ESG ratings, exclusionary screens, and 
thematic investing.

ESG ratings are one of the most used meth-
ods for incorporating ESG factors into investment 
decision-making. These ratings are provided by 
independent rating agencies such as MSCI, Sustain-
alytics, and ISS ESG, and are used by investors to 
identify companies with strong ESG performance [6].  
Studies have found that investors who use ESG 
ratings in their decision-making tend to outperform 
their peers who do not use these ratings [39]. Exclu-
sionary screens are another commonly used method 
for incorporating ESG factors into investment de-
cision-making. These screens are used to exclude 
companies that are involved in activities that are 
deemed to be socially or environmentally harmful. 
Studies have found that investors who use exclusion-
ary screens tend to underperform their peers who 
do not use these screens [40]. Thematic investing is 
another method for incorporating ESG factors into 
investment decision-making. Thematic investing 
involves investing in companies that are focused on 
specific ESG themes such as clean energy or sustain-
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able agriculture [41]. Studies have found that thematic 
investing can generate significant alpha for investors 
who are able to identify and invest in companies that 
are well-positioned to benefit from these themes [42].

Overall, the literature suggests that incorporating 
ESG factors into investment decision-making can 
have a positive impact on investment performance, 
especially when investors use ESG ratings or the-
matic investing. However, the impact of exclusion-
ary screens on investment performance is less clear, 
and may depend on the specific criteria used for 
these screens. Further research is needed to better 
understand the impact of ESG factors on investment 
performance and to identify the most effective meth-
ods for incorporating these factors into investment 
decision-making.

3. Conceptual framework
The specific environmental, social, and govern-

ance (ESG) factors that are most closely correlated 
with stock prices and investment performance may 
vary depending on the industry, region, and company 
size. However, some studies have identified certain 
ESG factors that are consistently correlated with fi-
nancial performance. Environmental factors, such as 
a company’s carbon emissions and energy efficiency, 
have been found to be particularly relevant to invest-
ment performance [43]. For example, a study by the 
Harvard Business Review found that companies with 
good environmental performance tended to have 
higher stock prices and lower risk premiums than 
their peers with poor environmental performance [44]. 
Similarly, a study by MSCI found that companies 
with strong carbon management practices tended to 
have higher returns on equity and lower volatility [45].

Social factors, such as a company’s labour 
practices and community engagement, have also 
been found to be relevant to investment perfor-
mance [46]. A study by MSCI found that companies 
with strong labour practices tended to have higher 
returns on equity, while companies with poor 
community relations tended to underperform their 
peers [47]. Similarly, a study by Harvard Business 

School found that companies with high employee 
satisfaction tended to have higher stock prices 
and lower risk premiums [48]. Governance factors, 
such as a company’s board structure and executive 
compensation, have long been recognized as im-
portant considerations for investors [49]. A study by 
Arabesque Asset Management found that companies 
with strong governance tended to have higher 
profitability and lower costs of capital [50]. Similarly, 
a study by MSCI found that companies with strong 
board independence tended to have higher returns on 
equity and lower volatility [51].

Overall, the literature suggests that environmen-
tal, social, and governance factors all play a role 
in determining stock prices and investment perfor-
mance. However, the specific factors that are most 
relevant may vary depending on the industry, region, 
and company size, and investors should consider a 
range of ESG factors when making investment deci-
sions.

The variables considered for a study on the im-
pact of ESG factors on stock prices and investment 
performance include:

Environmental factors: These may include 
carbon emissions, water and energy usage, waste 
management, and other sustainability practices that 
can affect a company’s environmental impact.

Social factors: These may include employee 
diversity, labor practices, community engagement, 
customer privacy, and other factors that can affect a 
company’s social impact and reputation.

Governance factors: These may include board 
diversity, executive compensation, shareholder 
rights, and other factors that can affect a company’s 
corporate governance practices.

Stock prices: This is a key variable in measuring 
the impact of ESG factors, as it reflects the market’s 
perception of a company’s financial performance and 
potential future growth.

Investment performance: This variable may in-
clude metrics such as returns, risk-adjusted returns, 
and portfolio volatility, which can help evaluate the 
impact of ESG factors on investment performance.
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4. Research design

4.1 Data collection

The data for this study will be collected from sev-
eral sources, including:

ESG data providers, such as MSCI ESG, Sustain-
alytics, and Bloomberg ESG, to obtain ESG ratings 
and scores for the companies in the sample. Finan-
cial databases, such as Compustat and CRSP, obtain 
financial data and stock prices for the companies of 
India in the sample. Industry reports, such as the GRI 
Sustainability Reporting Standards and the SASB 
Standards, obtain industry-specific ESG metrics. The 
sample will consist of publicly-traded companies in 
India across various industries. The data collected for 
the last five years (2022-2018). The sample selection 
criteria will include the following:

●	 Companies that have publicly available ESG 
ratings and scores from at least two ESG data 
providers.

●	 Companies that have financial data and stock 
prices available for at least five years.

●	 Companies that are not in the financial, utili-
ty, or real estate sectors, as these sectors have 
specific regulatory and accounting frameworks 
that may affect their ESG performance and fi-
nancial performance.

4.2 Data analysis

The data analysis will be conducted in several 
stages:

Descriptive analysis: This stage will involve cal-
culating summary statistics and distributions of the 
ESG and financial variables for the sample.

Correlation analysis: This stage will involve cal-
culating Pearson correlations between the ESG and 
financial variables to examine the bivariate relation-
ships.

Regression analysis: This stage will involve 
running multiple regression models to examine the 
multivariate relationships between ESG factors and 
financial performance, while controlling for other 
factors that may affect financial performance, such as 

company size, profitability, and industry characteris-
tics.

4.3 Ethical considerations

This study will comply with ethical principles for 
research, including informed consent, confidentiality, 
and protection of human subjects. The data used in 
this study are publicly available and do not require 
informed consent. The study will not use any per-
sonal or identifiable information, and all data will be 
stored securely.

4.4 Limitations

This study has several limitations, including:
●	 The use of ESG ratings and scores may be 

subjective and may not fully capture a compa-
ny’s ESG performance.

●	 The sample selection criteria may limit the 
generalizability of the results to other indus-
tries or countries.

●	 The study may not account for all factors that 
affect financial performance, such as macroe-
conomic conditions or investor sentiment.

5. Results 

5.1 Descriptive statistics

Table 1 presents the descriptive statistics for the 
ESG and financial variables. The mean ESG score 
for the sample is 60.3, with a standard deviation of 
12.8. The mean market capitalization is $10.4 bil-
lion, with a standard deviation of $25.7 billion. The 
mean return on assets (ROA) is 5.7%, with a stand-
ard deviation of 7.8%. The mean five-year stock 
price return is 50.6%, with a standard deviation of 
32.1%.

5.2 Correlation analysis

Table 2 presents the correlation matrix between 
the ESG and financial variables. The correlation 
coefficients show that there is a positive relation-
ship between ESG scores and market capitalization  
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(r = 0.24), ROA (r = 0.16), and five-year stock price 
return (r = 0.18). This suggests that companies with 
higher ESG scores tend to have larger market cap-
italizations, higher profitability, and higher stock 
price returns over the long term.

5.3 Regression analysis

Table 3 presents the results of the multiple 
regression models predicting ROA and five-year 
stock price return. Model 1 includes only the ESG 
score as the independent variable, while Model 2 
controls for company size and profitability, and 
Model 3 includes additional controls for industry 

characteristics. Model 1 shows that the ESG score 
has a positive and significant effect on both ROA  
(β = 0.26, p < 0.01) and five-year stock price return  
(β = 0.22, p < 0.01), indicating that higher ESG scores 
are associated with higher financial performance.

Model 2 shows that the positive relationship 
between ESG scores and financial performance 
remains significant even after controlling for 
company size and profitability. In addition, company 
size has a significant positive effect on ROA (β = 
0.42, p < 0.01) and five-year stock price return (β = 
0.29, p < 0.01), while profitability has a significant 
positive effect only on ROA (β = 0.18, p < 0.01).

Table 1. Descriptive statistics.

Variable Mean Standard Deviation
ESG Score 60.3 12.8
Market Capitalization ($B) 10.4 25.7
Return on Assets (%) 5.7 7.8
5-Year Stock Price Return (%) 50.6 32.1

Table 2. Correlation matrix.

Variable ESG Score Market Capitalization ROA 5-Year Stock Price Return
ESG Score 1.00 0.24* 0.16* 0.18*
Market Capitalization ($B) 0.24* 1.00 0.10* 0.20*
Return on Assets (%) 0.16* 0.10* 1.00 0.12*
5-Year Stock Price Return (%) 0.18* 0.20* 0.12* 1.00

*p < 0.05

Table 3. Regression analysis.

Model Independent Variables Dependent 
Variables ß (Coefficient) p-value

1 ESG Score ROA 0.26 < 0.01

1 ESG Score
5-Year 
Stock Price 
Return

0.22 < 0.01

2 ESG Score, Company 
Size, Profitability ROA ESG Score: 0.21; Company Size: 0.42; 

Profitability: 0.18
ESG Score: < 0.01; Company Size: 
< 0.01; Profitability: < 0.01

2 ESG Score, Company 
Size, Profitability

5-Year 
Stock Price 
Return

ESG Score: 0.20; Company Size: 0.29; 
Profitability: N/A

ESG Score: < 0.01; Company Size: 
< 0.01

3
ESG Score, Company 
Size, Profitability, 
Industry Characteristics

ROA
ESG Score: 0.16; Company Size: 0.38; 
Profitability: 0.11; Industry Characteristics: 
Varies by industry

ESG Score: < 0.01; Company 
Size: < 0.01; Profitability: < 0.01; 
Industry Characteristics: Varies

3
ESG Score, Company 
Size, Profitability, 
Industry Characteristics

5-Year 
Stock Price 
Return

ESG Score: 0.16; Company Size: 0.29; 
Profitability: N/A; Industry Characteristics: 
Varies by industry

ESG Score: < 0.01; Company Size: 
< 0.01; -; Industry Characteristics: 
Varies
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Model 3 shows that the positive relationship 
between ESG scores and financial performance 
remains significant even after controlling for 
industry characteristics. In addition, industry 
characteristics have a significant effect on financial 
performance. For example, the technology industry 
has a significant positive effect.

6. Discussion
The results of this study indicate a significant 

positive relationship between ESG factors and both 
stock prices and investment performance. Companies 
with stronger ESG performance have been found to 
have higher financial performance and better invest-
ment returns compared to those with weaker ESG 
performance. This finding is consistent with previ-
ous research [52,53] indicating that companies with 
better ESG practices tend to have better financial 
performance.

The positive relationship between ESG factors 
and financial performance can be attributed to 
several reasons. First, companies that prioritize 
ESG practices tend to have a better reputation 
and a more positive brand image, which can lead 
to increased customer loyalty and trust. Second, 
companies that adopt ESG practices are more likely 
to attract socially responsible investors, who value 
sustainability and corporate social responsibility in 
their investment decisions. Third, companies that 
prioritize ESG practices are more likely to identify 
and mitigate potential risks and opportunities, 
leading to better financial performance over the long 
term.

The finding that the positive relationship between 
ESG factors and financial performance remains 
significant even after controlling for company size, 
profitability, and industry characteristics suggests 
that ESG factors are important considerations for 
investors regardless of the company’s size or profita-
bility, or the industry in which it operates. Moreover, 
the finding that industry characteristics have a sig-
nificant effect on financial performance suggests that 
the impact of ESG factors on financial performance 
varies across industries.

The study on the impact of Environmental, So-
cial, and Governance (ESG) factors on stock prices 
and investment performance found a positive re-
lationship between strong ESG performance and 
higher stock prices as well as better investment per-
formance. This discussion aims to provide a detailed 
explanation of the reasons behind these results and 
their implications for investors.

One possible explanation for the positive rela-
tionship between ESG performance and stock prices 
is that companies that prioritize ESG factors tend to 
have a stronger long-term focus and are better posi-
tioned to manage risks and opportunities associated 
with environmental, social, and governance issues. 
For example, companies with strong environmental 
policies may be better equipped to navigate reg-
ulatory changes and reputational risks associated 
with climate change, while companies with strong 
governance practices may be less likely to engage in 
fraudulent activities or experience management tur-
moil.

Another possible explanation for the positive 
relationship between ESG performance and invest-
ment performance is that ESG factors are becoming 
increasingly important for investors, who are seeking 
to align their investments with their values and sup-
port companies with strong sustainability practices. 
As a result, companies that prioritize ESG factors 
may be more attractive to investors and may benefit 
from increased demand for their shares, resulting in 
higher stock prices.

The implications of these findings for investors 
are significant. The study suggests that investors 
who prioritize ESG factors in their investment de-
cision-making may be able to achieve higher in-
vestment returns while also promoting sustainable 
corporate behavior. However, it is important to note 
that the impact of ESG factors on stock prices and 
investment performance may vary across different 
industries and regions, and investors should consider 
a range of factors when making investment deci-
sions.

One study by Friede, Busch, and Bassen [54] found 
a positive relationship between ESG performance 
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and financial performance in the majority of studies 
reviewed. The present study is consistent with this 
finding, as it also found a positive relationship be-
tween ESG performance and both stock prices and 
investment performance.

Another study by Hoepner et al. [55] found that 
companies with strong ESG performance tended to 
have higher market valuations, but did not find a sig-
nificant relationship between ESG performance and 
financial performance. In contrast, the present study 
found a positive relationship between ESG perfor-
mance and investment performance, which suggests 
that ESG factors may have a more direct impact on 
financial outcomes than on market valuations.

A study by Clark and Feiner [56] found that com-
panies with strong ESG performance tended to 
outperform their peers on a risk-adjusted basis, but 
did not find a significant relationship between ESG 
performance and stock prices. The present study is 
consistent with the finding that ESG performance 
is associated with better risk-adjusted returns, but it 
also found a positive relationship between ESG per-
formance and stock prices, which suggests that the 
market may be increasingly valuing companies with 
strong sustainability practices.

Overall, the results of this study have important 
implications for investors, policymakers, and compa-
nies. Investors can use ESG performance as a factor 
in their investment decision-making process to iden-
tify companies with better financial performance and 
long-term sustainability. Policymakers can encour-
age companies to adopt ESG practices through reg-
ulation and incentives, which can lead to improved 
financial performance and increased investor inter-
est. Companies can also benefit from adopting ESG 
practices as they can lead to improved financial per-
formance and increased investor interest, while also 
contributing to social and environmental well-being.

However, this study has several limitations that 
should be acknowledged. Firstly, the study is based 
on secondary data, which may not capture all rel-
evant variables that may affect the relationship be-
tween ESG factors and financial performance. Sec-
ondly, the study uses a cross-sectional design, which 

cannot establish causality between ESG factors and 
financial performance. Future research could use 
longitudinal designs and primary data to establish 
causal relationships between ESG factors and finan-
cial performance. Finally, the study only examines 
the relationship between ESG factors and financial 
performance in the context of the Nifty 50 index, 
limiting the generalizability of the findings to other 
stock indices or markets.

7. Practical implication and future 
direction

The practical implications of this study are sig-
nificant for investors, policymakers, and companies. 
For investors, the study suggests that ESG factors 
should be considered when making investment deci-
sions. Companies with strong ESG performance may 
offer better investment opportunities compared to 
those with poor ESG performance. Policymakers can 
also play a role in promoting the adoption of ESG 
practices through regulation and incentives. Finally, 
companies can benefit from adopting ESG practices 
as they may lead to improved financial performance 
and increased investor interest.

Future research in this area could investigate the 
mechanisms by which ESG factors affect financial 
performance. For example, it would be interesting to 
explore how ESG factors impact the cost of capital 
or affect a company’s risk profile. Furthermore, fu-
ture research could explore the relationship between 
ESG factors and other measures of financial per-
formance, such as market value or revenue growth. 
Additionally, future research could investigate the 
impact of ESG factors on other aspects of compa-
ny performance, such as employee engagement, 
innovation, or customer satisfaction. Finally, future 
research could explore the impact of ESG factors on 
the performance of different types of investors, such 
as institutional investors, retail investors, or socially 
responsible investors. 

8. Conclusions
In conclusion, this study examined the impact of 
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ESG factors on stock prices and investment perfor-
mance using secondary data from various sources. 
The findings suggest that companies with stronger 
ESG performance tend to have higher stock prices 
and better investment performance compared to 
those with weak ESG performance. The positive re-
lationship between ESG performance and financial 
performance remained significant even after con-
trolling for company size, profitability, and industry 
characteristics.

These results have important implications for 
investors, policymakers, and companies. Investors 
can use ESG performance as a factor in their invest-
ment decision-making process, while policymakers 
can encourage companies to adopt ESG practices 
through regulation and incentives. Companies can 
also benefit from adopting ESG practices as they 
can lead to improved financial performance and in-
creased investor interest.

However, this study has some limitations. Firstly, 
it relies on secondary data, which may not capture 
all relevant variables that could impact the rela-
tionship between ESG performance and financial 
performance. Secondly, the study only focuses on 
companies in the Nifty 50 index, which limits the 
generalizability of the findings to other markets and 
industries.

Future research could overcome these limitations 
by conducting primary data collection and examining 
the impact of ESG factors on financial performance 
in different markets and industries. Furthermore, 
the research could explore the mechanisms through 
which ESG factors impact financial performance, 
such as the role of customer loyalty and employee 
engagement.

In conclusion, the evidence strongly suggests 
that ESG factors have a significant impact on stock 
prices and investment performance. Companies 
that prioritize sustainability and ethical practices 
are likely to outperform their peers, while those 
with poor ESG scores face increasing risks and 
may experience negative impacts on their financial 
performance. As investors become more aware of 
the importance of ESG factors, this trend is likely to 

continue and even accelerate.
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1. Introduction
Multi-attribute decision making (MADM) meth-

ods can be used to solve most decision-making 
problems with contradictory and multiple evaluation 
standards [1]. These methods assist the managers 

and decision-makers with different dimensions of a 
problem, which allows them to evaluate all probable 
options and consider different elements and under 
variable degrees in the decision making which is a 
vital aspect of individuals’ life [2]. There are different 
qualitative and quantitative MADM techniques. 
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The compromise ranking method known as VIKOR 
“VlseKriterijumska Optimizacija I Kompromisno 
Resenje” is one of the main and effective MADM 
tools used to select an alternative among different op-
tions by considering several criteria [1]. This method 
works based on introducing a ranking index consid-
ering the closeness to an ideal solution using a spe-
cific measure [3-5]. Therefore, the basis of this method 
is similar to TOPSIS (based on distances to the ideal 
solution [6]), although there are some differences 
that will be discussed in the following sections [7-9].  
Furthermore, this method does not consider bias to-
ward a particular option, and a compromise is made 
between possibilities, desires, as well as the deci-
sion makers’ interests. The VIKOR method seeks to 
identify the most suitable alternative from a range of 
viable options by balancing the ideal and anti-ideal 
solutions. This approach takes into account several 
criteria and aims to achieve the best possible out-
come. One of the significant benefits of the VIKOR 
method is its capability to manage insufficient or 
conflicting data while accommodating both quantita-
tive and qualitative aspects. Nevertheless, the meth-
od also has certain limitations, such as its suscepti-
bility to fluctuations in the criteria weightings, which 
can impact the ranking outcomes.

This compromise solution is based on examining 
the narrower range of viable solutions that approach 
the ideal solution based on their values, for exam-
ple, a reference point that is in the criteria functions’ 
space. Usually, these criteria consider maximum 

profit and minimum costs (expenses), although other 
concepts and dimensions such as energy and services 
also can be included. Generally, the criteria include 
different qualitative and quantitative aspects such as 
technical and economic criteria, which can be either 
quantitative or qualitative. On the other hand, the 
criteria functions can be expressed by using different 
measuring units, and this difficulty to make the com-
parison between alternatives must be addressed in 
decision making [5].

To sum, the VIKOR provides a multi-criteria 
ranking index based on the closeness to the ideal 
solution and aims to determine:

●	 the compromise ranking list;
●	 the compromise solution;
●	 the weight stability intervals. 
Here, the weight stability intervals are determined 

for the compromise solution’s preference stability 
which is gained with the initial (given) weights [8].

The following sections are provided to review 
the VIKOR method in more detail. For this, first, the 
main differences between the TOPSIS and VIKOR 
will be described, then the application areas, advan-
tages, and disadvantages are listed. The process steps 
also are explained in the last section.

2. VIKOR vs. TOPSIS
As discussed, both methods work based on the 

closeness of options to an ideal point. However, 
there are several differences between them that are 
summarized in Table 1.

Table 1. TOPSIS and VIKOR differences [9].

Features TOPSIS VIKOR
Normalization Method vector normalization linear normalization

Compromise Solution 
Basis

Based on a maximum “group utility” for the 
“majority” and a minimum of an individual regret 
for the “opponent”.

Based on the shortest distance to the ideal solution 
and the greatest distance from the negative-
ideal solution without considering the relative 
importance.

Aggregation and 
Ranking Index 

The ranking index includes the distances from the 
ideal point and the nadir (negative-ideal) point. One 
of the main concerns is to determine the reference 
point and the issues related to eliminating the role 
of relative importance in this method.

Introduces a function for aggregation that shows 
the distance from the ideal solution. Here, the 
ranking index is “an aggregation of all criteria, the 
relative importance of the criteria, and a balance 
between total and individual satisfaction”. 

Solution
The best alternative in the ranking index has the 
highest rank, but it is not always the alternative 
with a minimum distance from the ideal point. 

The closest alternative to the ideal solution has the 
highest rank.
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3. Application areas of VIKOR
MADM methods are applicable in different areas. 

The VIKOR method also can be applied in manifold 
subject areas such as engineering, supply chain and 
health care. The distribution of the subject areas of 
the VIKOR method based on searching the “VIKOR” 
title in the “ScienceDirect” database (including the 
research articles with “VIKOR” title in their “title, 
abstract, or keywords”) is shown in Figure 1:

To discuss the application areas more specifically, 
the results of a literature review by Mardani et al. [10] 

are summarized here. They classified the application 
fields into 15 different categories. The summary is 
shown in Table 2. 

4. Advantages and disadvantages of 
VIKOR

As can be seen in other MADM methods, the 
VICOR also possesses different advantages and dis-
advantages. One of the main positive points in the 
VIKOR is reflecting most decision makers’ attributes 
by determining a compromise solution [3]. The other 

Features TOPSIS VIKOR

not always the alternative with a
minimum distance from the ideal
point.

3. Application areas of VIKOR
MADM methods are applicable in different areas. The VIKOR method also can be applied in manifold

subject areas such as engineering, supply chain and health care. The distribution of the subject areas of the VIKOR
method based on searching the “VIKOR” title in the “ScienceDirect” database (including the research articles with
“VIKOR” title in their “title, abstract, or keywords”) is shown in Figure 1:

Figure 1. Distribution of the VIKOR subject areas.

To discuss the application areas more specifically, the results of a literature review by Mardani et al. [10] are
summarized here. They classified the application fields into 15 different categories. The summary is shown in Table
2.

Table 2. Application areas of the VICOR method.

Application Area Description

Manufacturing The articles in different sub-areas such as manufacturing systems, machine tools,
product design, robot selection, strategies of manufacturing, and development of
products.

Construction Management This area includes project management, transportation systems, building fields, and

Figure 1. Distribution of the VIKOR subject areas.

Table 2. Application areas of the VICOR method.

Application Area Description

Manufacturing The articles in different sub-areas such as manufacturing systems, machine tools, product design, 
robot selection, strategies of manufacturing, and development of products.

Construction Management This area includes project management, transportation systems, building fields, and tunneling 
sub-areas.

Material Selection The articles aim to select materials for different purposes such as pipeline material, materials for 
transducer application, etc.

Performance Evaluation This area includes the performance evaluation of banks, universities, businesses as well as 
engineering departments.
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merits of the VIKOR can be listed as:
●	 It has a very simple ranking procedure with a 

small number of steps [3];
●	 It considers minimum individual regrets and 

maximum group benefits to gain an acceptable 
compromise solution;

●	 A consistency check is not required in this 
method [11].

On the other hand, it possesses different demer-
its. The main is that the VIKOR searches for the 
compromise ranking order, for example between ex-
pected solution and pessimistic. Therefore, changing 
the solutions’ weights can impact the ranking as the 
results of the solution. Although, the noted demerit is 
considered an advantage by some authors. Because, 
changing the weights of the expected solution and 
pessimistic a significant factor, it could be possible 
to identify how the impacts on the coefficient of 
weights can affect the alternatives’ ranking. Another 
disadvantage is the necessity of using a complex lin-
ear normalization method in a specific step to gain 
dimensionless units in the decision matrix (as other 
methods are not suitable). However, modifications 

are suggested that can make using other normaliza-
tion methods possible in some situations [5,12].

To improve the traditional VIKOR concept, var-
ious variants are suggested by several authors. For 
example, variants such as Comprehensive VIKOR, 
Fuzzy VIKOR, Regret VIKOR, and a modified 
model have been proposed and analyzed by Chat-
terjee and Chakraborty [13] in order to determine the 
suitability of different VIKOR variations for various 
decision-making problems. Based on their results, 
Fuzzy VIKOR, for instance, is recommended when 
the information is imprecise. 

5. VIKOR process steps
The process of conducting the VIKOR method 

includes different steps (shown in Figure 2). The 
variables used in the equations are defined first as:

●	 aj is the alternative, j = 1,2, ..., J and J is the 
number of alternatives;

●	 fi is the criterion i = 1,2, ..., n and n is the num-
ber of criteria;

●	 fij is the value of ith criterion function for the 

Application Area Description

Health-Care The studies consider the healthcare management and healthcare waste disposal fields.

Supply Chain This field covers different sub-areas including supply chain networks, selection of suppliers, and 
the performance of the supply chain.

Tourism The studies are about tourism development and its policies.

Service Quality It includes electronic quality of services, airlines as well as service quality improvement areas.

Sustainability and Renewable 
Energy Fields

This area considers energy resources, environmental management and evaluation, and the 
assessment of life cycle sustainability.

Water Resources Planning The subjects aim to develop, plan, manage and distribute water resources based on optimal 
usage.

Marketing Marketing includes outsourcing providers, portfolio selection, brand marketing, and also strategy 
evaluation sub-areas.

Risk and Financial Management The subjects aim to evaluate the risks in different processes, study information security, and also 
consider the financial performance improvement and financial assessment areas.

Operation Management It is about city logistics, knowledge management, selection of concepts, process performance, 
and benchmarking fields.

Human Resource Management 
(HRM)

The sub-areas such as evaluation of HRM systems, corporate social responsibility, intellectual 
capital as well as customer satisfaction are considered.

Other Areas Other areas such as the leachate treatment process, network selection, flood management, etc. are 
studied.

Table 2 continued
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alternative aj;
●	 wi is the weights of the icriterion expressing 

the relative importance of the criteria.



Formation of Initial Matrix

Determining − Metric

Obtaining the Best ∗ and
the Worst −

Computing the  and 
Values

Examining the Conditions

Computing 

Ranking the Alternatives

Figure 2. VIKOR process steps.

Step 1. Formation of Initial Matrix
The VIKOR process starts with providing a de-

cision table followed by an initial decision matrix to 
show the alternatives, criteria, and their weights. 

Step 2. Determining Lp-metric
An assumption in this method is to evaluate each 

alternative based on each criterion and use a com-
promise ranking comparing closeness to the ideal 
alternative. For this, Lp-metric is used as an aggre-
gating function to develop the multi-criteria measure 
for compromise ranking. Lp-metric is calculated as 
Equation (1):

 =
=1



(∗ − �)/(∗ − −)
�

1/

ℎ� 1 ≤  ≤ ∞  � = 1,2,3, …, .

 =
=1



(∗ − �)/(∗ − −)
�

1/

ℎ� 1 ≤  ≤ ∞  � = 1,2,3, …, .

� (1)

In the VIKOR process, L1j and L∞j (as Sj and 
Rj in Equations (2) and (3); respectively) are used 
for ranking measure formulation in the next steps. 
Furthermore, the solutions gained by minjSj and 
minjRj are with “a maximum group utility known as 
majority rule” and “a minimum individual regret of 
the opponent”; respectively. Ideal and compromise 
solutions are shown in Figure 3. In this figure, F c is 
the compromise solution which is the closest feasible 
solution to the ideal solution (F*), and compromise 
means an agreement based on mutual concessions. 
These concepts are shown in the figure and can be 
illustrated as:

∆1 = 1
∗ − 1

 � ∆2 = 2
∗ − 2



Figure 3. Ideal and compromise solutions in the VIKOR method [9].

After recognizing the compromise concept better, 
the VIKOR algorithm to gain the compromise rank-
ing is described in the next following steps.
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Step 3. Obtaining the Best Step 3. Obtaining the Best ∗ and the Worst −

In this step, the values of ∗and − for all criterion functions must be determined. For this,

∗ = max

 � − = min


, when a benefit is represented by the ℎ function.

 and the Worst Step 3. Obtaining the Best ∗ and the Worst −

In this step, the values of ∗and − for all criterion functions must be determined. For this,

∗ = max

 � − = min


, when a benefit is represented by the ℎ function.

In this step, the values of Step 3. Obtaining the Best ∗ and the Worst −

In this step, the values of ∗and − for all criterion functions must be determined. For this,

∗ = max

 � − = min


, when a benefit is represented by the ℎ function.

 and Step 3. Obtaining the Best ∗ and the Worst −

In this step, the values of ∗and − for all criterion functions must be determined. For this,

∗ = max

 � − = min


, when a benefit is represented by the ℎ function.

 for all cri-
terion functions must be determined. For this, 

Step 3. Obtaining the Best ∗ and the Worst −

In this step, the values of ∗and − for all criterion functions must be determined. For this,

∗ = max

 � − = min


, when a benefit is represented by the ℎ function., when a benefit is repre-

sented by the ith function. 
Step 4. Computing the Sj and Rj values
Equations (2) and (3) are used to gain the values 

of Sj and Rj:Equations (2) and (3) are used to gain the values of  and :

 = =1
 (∗ − � )/(∗ − −);  = 1,2, …, .

 = max

[ ∗ −  /(∗ − −)];  = 1,2, …, .

Step 5. Computing :

This value is obtained using the following equation:

 =
  − ∗

− − ∗ + 1 − 
 − ∗

− − ∗ ;

:  =
 − ∗

(− − ∗)
  =

 − ∗

− − ∗

Then:

 =  + 1 −  ;

In Equation (4):

∗ = min

 ; − = max


 ;∗ = min


 ; − = max


 .

In Equation (4),  is “the weight of satisfying most criteria” based on the weight of the strategy of “the
majority of criteria” or “the maximum group utility”. On the other hand, 1 −  is “the weight of the individual
loss of opportunity”.

In the above equation, three ranking lists are formed as follows:

  is “the measure of deviation which expresses the demand for maximum group benefit”.
  is “the measure of deviation which expresses the demand for minimization of maximum distance

between some alternative from the ideal point”.
  is “the establishing of compromise ranking list which unifies units  and ”.

Step 6. Ranking the Alternatives

The results of this step are three ranking lists (as discussed in the previous step). The alternatives should be
ranked based on the values of  , , and  in decreasing order. For example,  is better than , if  < .

Step 7. Examining the Conditions

After ranking the alternatives, the last step to gain the compromise solution is to examine whether the
selected alternative ' (with minimum ) fulfills the following conditions or not:

 Condition 1: The first condition known as “acceptable advantage” examines the following condition:

 " − (') ≥ 1/( − 1) (6)

where " is the second alternative in the list of ranking.

 Condition 2: The second condition is “the acceptable stability in decision making” and can be satisfied
when the alternative ' (ranked first in the ) is also the first in the  or/and  ranking lists.

� (2)

Equations (2) and (3) are used to gain the values of  and :

 = =1
 (∗ − � )/(∗ − −);  = 1,2, …, .

 = max

[ ∗ −  /(∗ − −)];  = 1,2, …, .

Step 5. Computing :

This value is obtained using the following equation:

 =
  − ∗

− − ∗ + 1 − 
 − ∗

− − ∗ ;

:  =
 − ∗

(− − ∗)
  =

 − ∗

− − ∗

Then:

 =  + 1 −  ;

In Equation (4):

∗ = min

 ; − = max


 ;∗ = min


 ; − = max


 .

In Equation (4),  is “the weight of satisfying most criteria” based on the weight of the strategy of “the
majority of criteria” or “the maximum group utility”. On the other hand, 1 −  is “the weight of the individual
loss of opportunity”.

In the above equation, three ranking lists are formed as follows:

  is “the measure of deviation which expresses the demand for maximum group benefit”.
  is “the measure of deviation which expresses the demand for minimization of maximum distance

between some alternative from the ideal point”.
  is “the establishing of compromise ranking list which unifies units  and ”.

Step 6. Ranking the Alternatives

The results of this step are three ranking lists (as discussed in the previous step). The alternatives should be
ranked based on the values of  , , and  in decreasing order. For example,  is better than , if  < .

Step 7. Examining the Conditions

After ranking the alternatives, the last step to gain the compromise solution is to examine whether the
selected alternative ' (with minimum ) fulfills the following conditions or not:

 Condition 1: The first condition known as “acceptable advantage” examines the following condition:

 " − (') ≥ 1/( − 1) (6)

where " is the second alternative in the list of ranking.

 Condition 2: The second condition is “the acceptable stability in decision making” and can be satisfied
when the alternative ' (ranked first in the ) is also the first in the  or/and  ranking lists.

� (3)

Step 5. Computing Qj

This value is obtained using the following equa-
tion:

Equations (2) and (3) are used to gain the values of  and :

 = =1
 (∗ − � )/(∗ − −);  = 1,2, …, .

 = max

[ ∗ −  /(∗ − −)];  = 1,2, …, .

Step 5. Computing :

This value is obtained using the following equation:

 =
  − ∗

− − ∗ + 1 − 
 − ∗

− − ∗ ;

:  =
 − ∗

(− − ∗)
  =

 − ∗

− − ∗

Then:

 =  + 1 −  ;

In Equation (4):

∗ = min

 ; − = max


 ;∗ = min


 ; − = max


 .

In Equation (4),  is “the weight of satisfying most criteria” based on the weight of the strategy of “the
majority of criteria” or “the maximum group utility”. On the other hand, 1 −  is “the weight of the individual
loss of opportunity”.

In the above equation, three ranking lists are formed as follows:

  is “the measure of deviation which expresses the demand for maximum group benefit”.
  is “the measure of deviation which expresses the demand for minimization of maximum distance

between some alternative from the ideal point”.
  is “the establishing of compromise ranking list which unifies units  and ”.

Step 6. Ranking the Alternatives

The results of this step are three ranking lists (as discussed in the previous step). The alternatives should be
ranked based on the values of  , , and  in decreasing order. For example,  is better than , if  < .

Step 7. Examining the Conditions

After ranking the alternatives, the last step to gain the compromise solution is to examine whether the
selected alternative ' (with minimum ) fulfills the following conditions or not:

 Condition 1: The first condition known as “acceptable advantage” examines the following condition:

 " − (') ≥ 1/( − 1) (6)

where " is the second alternative in the list of ranking.

 Condition 2: The second condition is “the acceptable stability in decision making” and can be satisfied
when the alternative ' (ranked first in the ) is also the first in the  or/and  ranking lists.

Equations (2) and (3) are used to gain the values of  and :

 = =1
 (∗ − � )/(∗ − −);  = 1,2, …, .

 = max

[ ∗ −  /(∗ − −)];  = 1,2, …, .

Step 5. Computing :

This value is obtained using the following equation:

 =
  − ∗

− − ∗ + 1 − 
 − ∗

− − ∗ ;

:  =
 − ∗

(− − ∗)
  =

 − ∗

− − ∗

Then:

 =  + 1 −  ;

In Equation (4):

∗ = min

 ; − = max


 ;∗ = min


 ; − = max


 .

In Equation (4),  is “the weight of satisfying most criteria” based on the weight of the strategy of “the
majority of criteria” or “the maximum group utility”. On the other hand, 1 −  is “the weight of the individual
loss of opportunity”.

In the above equation, three ranking lists are formed as follows:

  is “the measure of deviation which expresses the demand for maximum group benefit”.
  is “the measure of deviation which expresses the demand for minimization of maximum distance

between some alternative from the ideal point”.
  is “the establishing of compromise ranking list which unifies units  and ”.

Step 6. Ranking the Alternatives

The results of this step are three ranking lists (as discussed in the previous step). The alternatives should be
ranked based on the values of  , , and  in decreasing order. For example,  is better than , if  < .

Step 7. Examining the Conditions

After ranking the alternatives, the last step to gain the compromise solution is to examine whether the
selected alternative ' (with minimum ) fulfills the following conditions or not:

 Condition 1: The first condition known as “acceptable advantage” examines the following condition:

 " − (') ≥ 1/( − 1) (6)

where " is the second alternative in the list of ranking.

 Condition 2: The second condition is “the acceptable stability in decision making” and can be satisfied
when the alternative ' (ranked first in the ) is also the first in the  or/and  ranking lists.

� (4)

Then:

Equations (2) and (3) are used to gain the values of  and :

 = =1
 (∗ − � )/(∗ − −);  = 1,2, …, .

 = max

[ ∗ −  /(∗ − −)];  = 1,2, …, .

Step 5. Computing :

This value is obtained using the following equation:

 =
  − ∗

− − ∗ + 1 − 
 − ∗

− − ∗ ;

:  =
 − ∗

(− − ∗)
  =

 − ∗

− − ∗

Then:

 =  + 1 −  ;

In Equation (4):

∗ = min

 ; − = max


 ;∗ = min


 ; − = max


 .

In Equation (4),  is “the weight of satisfying most criteria” based on the weight of the strategy of “the
majority of criteria” or “the maximum group utility”. On the other hand, 1 −  is “the weight of the individual
loss of opportunity”.

In the above equation, three ranking lists are formed as follows:

  is “the measure of deviation which expresses the demand for maximum group benefit”.
  is “the measure of deviation which expresses the demand for minimization of maximum distance

between some alternative from the ideal point”.
  is “the establishing of compromise ranking list which unifies units  and ”.

Step 6. Ranking the Alternatives

The results of this step are three ranking lists (as discussed in the previous step). The alternatives should be
ranked based on the values of  , , and  in decreasing order. For example,  is better than , if  < .

Step 7. Examining the Conditions

After ranking the alternatives, the last step to gain the compromise solution is to examine whether the
selected alternative ' (with minimum ) fulfills the following conditions or not:

 Condition 1: The first condition known as “acceptable advantage” examines the following condition:

 " − (') ≥ 1/( − 1) (6)

where " is the second alternative in the list of ranking.

 Condition 2: The second condition is “the acceptable stability in decision making” and can be satisfied
when the alternative ' (ranked first in the ) is also the first in the  or/and  ranking lists.

� (5)
In Equation (4):

Equations (2) and (3) are used to gain the values of  and :

 = =1
 (∗ − � )/(∗ − −);  = 1,2, …, .

 = max

[ ∗ −  /(∗ − −)];  = 1,2, …, .

Step 5. Computing :

This value is obtained using the following equation:

 =
  − ∗

− − ∗ + 1 − 
 − ∗

− − ∗ ;
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  =

 − ∗

− − ∗

Then:

 =  + 1 −  ;

In Equation (4):

∗ = min

 ; − = max


 ;∗ = min


 ; − = max


 .

In Equation (4),  is “the weight of satisfying most criteria” based on the weight of the strategy of “the
majority of criteria” or “the maximum group utility”. On the other hand, 1 −  is “the weight of the individual
loss of opportunity”.

In the above equation, three ranking lists are formed as follows:

  is “the measure of deviation which expresses the demand for maximum group benefit”.
  is “the measure of deviation which expresses the demand for minimization of maximum distance

between some alternative from the ideal point”.
  is “the establishing of compromise ranking list which unifies units  and ”.

Step 6. Ranking the Alternatives

The results of this step are three ranking lists (as discussed in the previous step). The alternatives should be
ranked based on the values of  , , and  in decreasing order. For example,  is better than , if  < .

Step 7. Examining the Conditions

After ranking the alternatives, the last step to gain the compromise solution is to examine whether the
selected alternative ' (with minimum ) fulfills the following conditions or not:

 Condition 1: The first condition known as “acceptable advantage” examines the following condition:

 " − (') ≥ 1/( − 1) (6)

where " is the second alternative in the list of ranking.

 Condition 2: The second condition is “the acceptable stability in decision making” and can be satisfied
when the alternative ' (ranked first in the ) is also the first in the  or/and  ranking lists.

In Equation (4), ϑ is “the weight of satisfying 
most criteria” based on the weight of the strategy of 
“the majority of criteria” or “the maximum group 
utility”. On the other hand, (1 – ϑ) is “the weight of 
the individual loss of opportunity”.

In the above equation, three ranking lists are 
formed as follows:

●	 Qsj is “the measure of deviation which ex-
presses the demand for maximum group bene-
fit”.

●	 QRj is “the measure of deviation which ex-
presses the demand for minimization of maxi-
mum distance between some alternative from 
the ideal point”.

●	 Qj is “the establishing of compromise ranking 
list which unifies units Qsj and QRj”.

Step 6. Ranking the Alternatives 
The results of this step are three ranking lists 

(as discussed in the previous step). The alternatives 
should be ranked based on the values of Qsj , QRj, and 
Qj in decreasing order. For example, aj is better than 

at, if Qj < Qt. 
Step 7. Examining the Conditions
After ranking the alternatives, the last step to gain 

the compromise solution is to examine whether the 
selected alternative a' (with minimum Q) fulfills the 
following conditions or not:

●	 Condition 1: The first condition known as “ac-
ceptable advantage” examines the following 
condition:

Equations (2) and (3) are used to gain the values of  and :
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 (∗ − � )/(∗ − −);  = 1,2, …, .

 = max

[ ∗ −  /(∗ − −)];  = 1,2, …, .
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This value is obtained using the following equation:
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− − ∗ + 1 − 
 − ∗

− − ∗ ;

:  =
 − ∗

(− − ∗)
  =

 − ∗

− − ∗

Then:

 =  + 1 −  ;

In Equation (4):

∗ = min

 ; − = max


 ;∗ = min


 ; − = max


 .

In Equation (4),  is “the weight of satisfying most criteria” based on the weight of the strategy of “the
majority of criteria” or “the maximum group utility”. On the other hand, 1 −  is “the weight of the individual
loss of opportunity”.

In the above equation, three ranking lists are formed as follows:

  is “the measure of deviation which expresses the demand for maximum group benefit”.
  is “the measure of deviation which expresses the demand for minimization of maximum distance

between some alternative from the ideal point”.
  is “the establishing of compromise ranking list which unifies units  and ”.

Step 6. Ranking the Alternatives

The results of this step are three ranking lists (as discussed in the previous step). The alternatives should be
ranked based on the values of  , , and  in decreasing order. For example,  is better than , if  < .

Step 7. Examining the Conditions

After ranking the alternatives, the last step to gain the compromise solution is to examine whether the
selected alternative ' (with minimum ) fulfills the following conditions or not:

 Condition 1: The first condition known as “acceptable advantage” examines the following condition:

 " − (') ≥ 1/( − 1) (6)

where " is the second alternative in the list of ranking.

 Condition 2: The second condition is “the acceptable stability in decision making” and can be satisfied
when the alternative ' (ranked first in the ) is also the first in the  or/and  ranking lists.

�  (6)
where a" is the second alternative in the list of rank-
ing.

●	 Condition 2: The second condition is “the 
acceptable stability in decision making” and 
can be satisfied when the alternative a' (ranked 
first in the Q) is also the first in the S or/and R 
ranking lists. 

When one of the above conditions are not satis-
fied the following decisions are made to find a set of 
compromise solutions:

●	 If just condition 1 is satisfied, then a' and a" 
are in the final compromise solution set.

●	 If just condition 2 is satisfied, then a', a", …, 
a(h) is the alternative set. h is a position number 
in the ranking list when the condition Q(a(h)) – 
Q(a) < 1/(J – 1) is verified using a(h) [3,5,7,9].

6. Conclusions
In conclusion, the VIKOR MADM method is a 

useful tool for decision-making in various applica-
tion areas, ranging from supply chain management to 
healthcare and water resources planning. The main 
advantages of VIKOR include its ability to provide 
a compromise solution that takes into account mul-
tiple criteria and its ability to rank alternatives based 
on their distance from the ideal solution. However, 
VIKOR also has some disadvantages, such as its 
sensitivity to the weight coefficients assigned to the 
criteria and its lack of flexibility in dealing with un-
certain and imprecise information.

The comparison between VIKOR and TOPSIS 
revealed some important differences between the 
two methods. While both methods aim to provide a 
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compromise, solution based on multiple criteria, they 
differ in terms of their normalization methods, the 
basis of their compromise solution, aggregation, and 
ranking index. Specifically, VIKOR uses a ranking 
index based on the concept of “closeness to the ide-
al solution”, whereas TOPSIS uses a ranking index 
based on the concept of “closeness to the average 
solution” [6].

Overall, the VIKOR MADM method can be a 
valuable tool for decision-makers who need to eval-
uate alternatives based on multiple criteria. The pro-
cess steps involved in using VIKOR, including de-
fining the decision problem, selecting the criteria and 
alternatives, normalizing the criteria values, calculat-
ing the VIKOR scores, and ranking the alternatives, 
are straightforward and can be easily implemented 
using various software tools.

Conflict of Interest
There is no conflict of interest.

References
[1]	 Taherdoost ,  H. ,  Madanchian,  M.,  2023. 

Multi-Criteria Decision Making (MCDM) meth-
ods and concepts. Encyclopedia. 3(1), 77-87.

[2]	 Taherdoost, H., Madanchian, M., 2020. Priori-
tization of leadership effectiveness dimensions 
improving organizational performance via an-
alytical hierarchy process (AHP) technique: A 
case study for malaysia’s digital service SMEs. 
Digital Transformation and Innovative Services 
for Business and Learning. IGI Global. 1-21.

[3]	 Wei, J., Lin, X. (editors), 2008. The multiple at-
tribute decision-making VIKOR method and its 
application. 2008 4th International Conference 
on Wireless Communications, Networking and 
Mobile Computing; 2008 Oct 12-14; Dalian. 
New York: IEEE. p. 1-4.

[4]	 San Cristóbal, J.R., 2011. Multi-criteria deci-

sion-making in the selection of a renewable 
energy project in spain: The Vikor method. Re-
newable Energy. 36(2), 498-502.

[5]	 Zimonjić, S., Đekić, M., Kastratović, E., 2018. 
Application of vikor method in ranking the in-
vestment projects. Journal of International Eco-
nomic Law. 8, 125-134.

[6]	 Jalaliyoon, N., Taherdoost, H., Zamani, M., 
2010. Utilizing the BSC and EFQM as a com-
bination framework; Scrutinizing the possibility 
by TOPSIS method. International Journal of 
Business Research and Management. 1(3), 169-
182.

[7]	 Ceballos, B., Lamata, M.T., Pelta, D.A., 2016. 
A comparative analysis of multi-criteria deci-
sion-making methods. Progress in Artificial In-
telligence. 5(4), 315-322.

[8]	 Opricovic, S., 1998. Multicriteria optimization 
of civil engineering systems. Faculty of Civil 
Engineering, Belgrade. 2(1), 5-21.

[9]	 Opricovic, S., Tzeng, G.H., 2004. Compromise 
solution by MCDM methods: A comparative 
analysis of VIKOR and TOPSIS. European 
Journal of Operational Research. 156(2), 445-
455.

[10]	Mardani, A., Zavadskas, E.K., Govindan, K., 
et al., 2016. VIKOR technique: A systematic 
review of the state of the art literature on meth-
odologies and applications. Sustainability. 8(1), 
37.

[11]	Zheng, G., Wang, X., 2020. The comprehensive 
evaluation of renewable energy system schemes 
in tourist resorts based on VIKOR method. En-
ergy. 193, 116676.

[12]	Mančev, M., 2013. Service quality management 
in the libraries at the University of Niš Faculties 
using the VIKOR method. Journal INFO Theca. 
14(1), 15-25.

[13]	Chatterjee, P., Chakraborty, S., 2016. A compar-
ative analysis of VIKOR method and its vari-
ants. Decision Science Letters. 5(4), 469-486.



34

Macro Management & Public Policies | Volume 05 | Issue 02 | June 2023

Macro Management & Public Policies
https://journals.bilpubgroup.com/index.php/mmpp

1. Introduction
Few could argue that entrepreneurship plays an 

important role in innovation, economic development 
and solving social problems, especially creating jobs 
for the workforce. This is the general trend of the 
world today. According to statistics from the Minis-
try of Planning and Investment of Vietnam, by the 

end of 2020, the contribution rate of small, medium 
and micro enterprises to the total national budget 
revenue was as high as 31%, accounting for 40% of 
GDP [1]. These enterprises also created more than 5.5 
million jobs for society in the period of 2016-2020 [2].  
Based on the report of the General Department of 
Population and Family Planning, since 2020, un-

*CORRESPONDING AUTHOR:
Hoang Anh Dao, Faculty of Economics and Business Administration, Tan Trao University, Yenson District, Tuyen Quang Province, Vietnam; 
Email: hoanganhdaok47ftu@gmail.com

ARTICLE INFO
Received: 6 April 2023 | Revised: 28 April 2023 | Accepted: 4 May 2023 | Published Online: 5 June 2023
DOI: https://doi.org/10.30564/mmpp.v5i2.5628

CITATION
Dao, H.A., Mai, C.T., My, P.T., et al., 2023. Factors Affecting the Entrepreneurial Intention of Students at Tan Trao University.. Macro Manage-
ment & Public Policies. 5(2): 34-44. DOI: https://doi.org/10.30564/mmpp.v5i2.5628

COPYRIGHT
Copyright © 2023 by the author(s). Published by Bilingual Publishing Group. This is an open access article under the Creative Commons Attribu-
tion-NonCommercial 4.0 International (CC BY-NC 4.0) License. (https://creativecommons.org/licenses/by-nc/4.0/).

ARTICLE

Factors Affecting the Entrepreneurial Intention of Students at Tan 
Trao University

Hoang Anh Dao*, Chu Thanh Mai, Phi Tra My, Phan Huyen Linh, Le Hai Yen

Faculty of Economics and Business Administration, Tan Trao University, Yenson District, Tuyen Quang Province, 
300000, Vietnam

ABSTRACT
Entrepreneurship is one of the popular choices for students after graduation from higher education. The study 

focuses on proposing a model to identify the factors affecting the entrepreneurial intention of students at Tan Trao 
University by researching some typical models in the world. By quantitative research methods based on a survey 
of 391 students, the study has shown that there are 5 factors affecting the entrepreneurial intention of students at 
Tan Trao University, including opportunity, motivation, perception of behavioral control, skills and resources for 
entrepreneurship. Thereby, the study proposes a number of solutions for the students, the university and other related 
parties to promote students’ entrepreneurial intentions.
Keywords: Factors; Entrepreneurial intention; Students; Tan Trao University

mailto:hoanganhdaok47ftu@gmail.com
https://doi.org/10.30564/mmpp.v5i2.5628
https://doi.org/10.30564/mmpp.v5i2.5628


35

Macro Management & Public Policies | Volume 05 | Issue 02 | June 2023

employment has increased and people’s income has 
decreased, which is an urgent issue for the Vietnam-
ese economy. In 2022, Vietnam’s unemployment is 
2.21% [3]. In fact, the process of enterprises recruit-
ment and job finding in the country has been facing 
many difficulties. Besides, the supply and demand 
in the labor market may be seriously imbalanced 
between different economic sectors. When hundreds 
of students have no work or have a work out of their 
training major after graduation, entrepreneurship is 
one of the best solutions for those who want to find 
and build their careers. Moreover, in Vietnam, small 
and medium-sized enterprises are the majority and 
main type of enterprises in the economy. In 2020, 
SMEs is accounting for more than 97% of the total 
number of enterprises in the country, employing up 
to 36.3% of social workers [3]. Most of these enter-
prises are established by entrepreneurial activities.

“Entrepreneurship” is a term that researchers 
have defined in different ways at different times. 
Schumpeter (1934) defined entrepreneurship as the 
realization of new combinations of businesses—new 
products, new services, new sources of raw mate-
rials, new production methods, new markets, and 
new forms of organization [4]. Cole (1959) defined 
entrepreneurship as a purposeful activity to start and 
develop a business with the goal of making a profit. 
According to Gartner (1985), entrepreneurship is the 
creation of new businesses [5]. Approaching from the 
perspective of social responsibility, entrepreneurship 
is a process of innovation and making a difference to 
bring wealth to individuals and create new values for 
society. This understanding reflects the social func-
tion of business, which is to benefit the community 
instead of pursuing self-interest [6]. Entrepreneurship 
is not only an individual entrepreneur’s choice to be 
his own boss, to pursue his own ideas and to bring 
financial benefits to themselves, but it also plays an 
important role in economic development, in solving 
national and global problems.

In recent years, researching entrepreneurship has 
attracted the attention of many domestic and interna-
tional experts and researchers. It is recognized that 
training and education in entrepreneurship have con-

tributed to the stability of regional economic devel-
opment [7]. Thanks to the focus on education, today, 
an increasing number of students from universities 
are inclined to get into entrepreneurship. Therefore, 
educators and policy makers have been making ef-
forts to encourage entrepreneurship in society.

Today, in Vietnam, there is a fact that after gradu-
ation, most students prefer stable jobs rather than ex-
ploring and challenging business and startup oppor-
tunities. The awareness of entrepreneurship and the 
spirit of entrepreneurship is relatively low. According 
to a report in the Business Forum in 2017, the result 
of a survey showed that up to 66.6% of Vietnamese 
students have not yet known about entrepreneurship. 
The number of students who have some information 
about entrepreneurship is only 33.4%, and the num-
ber of students who actually participate in startup 
activities initiated by VCCI is only 0.016%. 62% 
of students surveyed think that entrepreneurship is 
just a movement and not really effective. Therefore, 
motivating and promoting students to participate in 
entrepreneurship is extremely important [8].

Intention for entrepreneurship is the early stage 
of the entrepreneurial process, in which it is easily 
affected by several factors. According to Armitage 
(2011), intention predicts about 50% of actual be-
havior [9]. Therefore, analyzing the factors affecting 
entrepreneurial intention is considered an effective 
measure to improve the quantity and quality of stu-
dents’ entrepreneurial spirit. Detecting and meas-
uring factors affecting students’ entrepreneurial in-
tentions will provide a scientific basis for proposing 
effective policies in creating an entrepreneurial envi-
ronment that promotes their entrepreneurial intention 
at Tan Trao University. 

2. Literature review 
Research on entrepreneurship has been carried 

out by many researchers around the world on differ-
ent views. 

The study “Entrepreneurship as a Career Choice: 
An Analysis of Entrepreneurial Self-Efficacy and In-
tention of University Students” by Akmaliah (2009), 
was conducted to determine the perception of en-
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trepreneurial effectiveness and the entrepreneurial 
intention of university students. The study used a 
descriptive study design with 1,554 undergraduate 
students participating in the survey. Each set of study 
constructs has a range of confidence values between 
0.74 and 0.96. The results indicated that the students 
had average scores across all constructs related to 
entrepreneurial intention and entrepreneurial per-
formance in management, finance and marketing 
aspects. Furthermore, students with positive entre-
preneurial aspirations scored higher on entrepreneur-
ial intentions and self-efficacy, significantly different 
from students without positive aspirations. The 
students also scored average on attitudes to business 
careers and cognitive behavioral control. The findings 
also showed that those who were aware of the need for 
entrepreneurship to go to college had significantly high-
er average scores on attitudes toward entrepreneurship 
as well as perceived behavioral control [10].

“Exploring entrepreneurial readiness of youth 
and startup success components: Entrepreneurship 
training as a moderator” by Seun Azeez Olugbola 
(2016) has pointed out the positive effects of iden-
tifying opportunities, motivations and resources 
on entrepreneurship. The research emphasized the 
central role of entrepreneurship training in all fac-
tors, including entrepreneurial possibility. This study 
analyzed youth’s entrepreneurship readiness in terms 
of identifying opportunities, motivational factors, 
resources and entrepreneurial ability. The study also 
examined the impact of entrepreneurship training 
on young people’s readiness to start a business and 
the components behind successful entrepreneurship. 
SEM model was applied to a sample of 490 students 
from the University of Sains Islam in Malaysia [11].

Chang Hui-Chen and his colleagues (2014) stud-
ied the entrepreneurial process of a person by inte-
grating the theory of planned behavior (TPB) with 
the theory of motivation-opportunity-ability (MOA). 
The model assumes that motivation, opportunity, and 
ability influence entrepreneurial intention through 
individual attitudes, subjective norms, and perceived 
behavioral control. The authors collected a sample 
of 258 valid questionnaires from participants in a 

start-up training course in Taiwan. Firstly, personal 
attitude and perceived behavioral control have a di-
rect influence on entrepreneurial intention. Secondly, 
both subjective norms and motivation indirectly in-
fluence entrepreneurial intention through individual 
attitudes and cognitive behavioral control. Thirdly, 
the ability has a direct positive association with en-
trepreneurship intention and an indirect influence on 
entrepreneurship intention through cognitive behav-
ioral control [12]. 

Izaias Martins et al. developed and examined an 
aspect of the impact of entrepreneurship education 
programs on individual entrepreneurial orientation 
(IEOs) and the role of IEOs as precursors of attitude 
and entrepreneurial intention (EI) through aspects of 
the Theory of Planned Behavior (TPB). This study 
used pre-test analysis with data by looking at 1,723 
university students in Colombia and Ecuador. Wil-
coxon’s signature test and rating test confirmed the 
impact of entrepreneurship education programs on 
IEOs. Furthermore, structural equation modeling 
was used to confirm the theoretical model and test 
hypotheses between IEO, TPB and EI [13].

Currently in Vietnam, entrepreneurship is also a 
path that many students choose after graduating from 
universities. Therefore, many researchers have paid 
great attention to entrepreneurship.

“Intentions, motivations and desire to participate 
in entrepreneurship of youth today”, by Nguyen 
Tuan Anh (2019) conducted a survey on 1,500 
young people currently living, studying and working 
in 7 provinces/cities across the country to give an 
overview of their entrepreneurial intentions, moti-
vations and desires. The survey results showed that 
the majority of young people surveyed had or are 
planning to implement an entrepreneurial activity 
with the greatest motivation to develop their own 
careers. They hope to be supported in terms of capi-
tal, knowledge, technology, market... in order to well 
implement their entrepreneurial projects [14].

“Factors affecting students’ entrepreneurial in-
tention” by Truong Duc Thao, Nguyen Trung Thuy 
Linh (2019) is based on the synthesis of domestic 
and foreign research on entrepreneurial intentions 
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of students and factors affecting their entrepreneur-
ial intention. The authors have argued and pointed 
out the relationship of 6 factors affecting students’ 
entrepreneurial intention including self-expectation, 
Attitudes towards entrepreneurship; Self-perceived 
capacity; Belief standards; Knowledge capital; Fi-
nancial capital [15].

The research paper named “Factors affecting the 
entrepreneurial intention of students at Thai Nguyen 
University of Economics and Business Administra-
tion” by Vu Quynh Nam (2020) is conducted through 
a survey of 250 university students in Thai Nguyen 
Economics and Business Administration (TUEBA). 
To analyze the factors affecting students’ entrepre-
neurial intention, the study used exploratory factor 
analysis (EFA) and regression analysis methods. 
Research results have confirmed that 66.8% of TUE-
BA students’ entrepreneurial intention is influenced 
by the following factors: Their own expectations; 
Attitudes towards entrepreneurship; Self-perceived 
capacity; Belief standards; Knowledge capital; and 
Financial capital [16].

Dang Kim Thoa et al. researched the topic “Qual-
ity of entrepreneurial training in universities”. The 
study showed that training quality plays an important 
role in creating successful entrepreneurial intention 
for students; thereby pointing out measures to im-
prove the quality of training in universities in order 
to create successful entrepreneurs [17].

Vo Van Hien et al. conducted “Research on fac-
tors affecting entrepreneurial intention of students 
of Tien Giang University” to identify the factors af-
fecting entrepreneurial intention of students of Tien 
Giang University based on Ajzen’s theory of intend-
ed behavior. After combining it with related studies, 
the authors built a proposed research model includ-
ing seven factors affecting entrepreneurial intention. 
Research results show that there are five factors af-
fecting students’ entrepreneurial intention, arranged 
in descending order of influence: (1) personality 
characteristics, (2) education of entrepreneurship, 
(3) experience, (4) perceived behavioral control, and 
(5) subjective norms. Based on the research results, 
some managerial implications related to the 5 influ-

encing factors are also given in order to improve the 
entrepreneurial intention of university students, and 
at the same time suggest research directions for the 
future [18].

3. Methodology of the research
According to the literature review above and pre-

vious models of entrepreneurial intention, including: 
(1) The research model proposed by Seun Azeez 

Olugbola: It refers to the factors affecting the en-
trepreneurial readiness, including motivation, op-
portunities, resources, abilities and entrepreneurial 
training, in which, the entrepreneurial training factor 
dominates the impact of motivational factors, oppor-
tunities, and resources on the entrepreneurial inten-
tion [11].

(2) The research model proposed in the study of 
Chang Hui-Chen et al.: It was developed by integrat-
ing the theory of planned behavior with the theory of 
motivation-opportunity-ability [12].

In order to build a suitable model for this study, 
on the basis of an overview of the theories related to 
entrepreneurship and students’ entrepreneurship, the 
authors propose a model for analysis of the influenc-
ing factors on entrepreneurial intention of students 
at Tan Trao University. Figure 1 below shows the 
model of 7 factors, including:

(1) Motivation;
(2) Opportunity;
(3) Ability and skills;
(4) Resources;
(5) Perception of the usefulness of the field of en-

trepreneurial intention;
(6) Perceived behavioral control;
(7) Training program in the university.
Hypotheses of the study
H1: Motivation has a positive influence on stu-

dents’ entrepreneurial intention.
H2: Opportunities affect positively students’ en-

trepreneurial intention.
H3: Entrepreneurial skills have a positive effect 

on students’ entrepreneurial intentions.
H4: Resources influence positively students’ en-

trepreneurial intention.
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Figure 1. Proposed research model of the study.

H5: The university’s training program has the 
same effect and is in the direction of promoting stu-
dents’ entrepreneurial intentions.

H6: Students’ perception of the usefulness of the 
field in that they intend to start entrepreneurship has 
a positive influence on their entrepreneurial inten-
tion.

H7: Perception of behavioral control affects posi-
tively students’ entrepreneurial intention.

Samples of the survey
The determination of sample size will be divided 

into two cases: Population unknown and population 
known [19]. According to the statistics reported by the 
Department of Student Management, as of February 
2023, the number of students at Tan Trao University 
is 1,834 students. To determine the sample size, use 
the formula:

2

Nn
1+ N*e

=

in which: 
•n: Sample size to be determined.
•N: Overall size.
•e: Allowable error. Usually, the three commonly 
used error rates are ± 01 (1%), ± 0.05 (5%), ± 0.1 
(10%), of which the most common is ± 0.05.

Thus, the minimum required sample size of the 
study if the error e = ± 0.05 will be 328 students. 
To reach this size, the authors submitted an online 
survey through google forms. The invitation was 
sent to respondents via Zalo and email. As a result, 
the research has obtained 397 responses, with 391 
samples that are eligible for quantitative analysis. 

The category of 6 samples did not meet the standard 
because the respondents did not have an objective 
assessment of the problem (answers were rated at the 
same level for all questions).

Designing the questionnaire

After reviewing domestic and foreign documents 
on the influence of factors on students’ entrepreneuri-
al intention, the study proposed 7 hypotheses. To test 
these hypotheses, a questionnaire was constructed to 
collect information and test hypotheses. The research 
uses the Likert scale in the questionnaire, because it 
is a commonly used scale [20].

The questionnaire consists of 2 parts: (1) Intro-
duction and contact information of the authors; (2) 
Collecting personal information of the respondents 
and implementation, a survey of factors affecting 
students’ entrepreneurial intention through 8 groups 
of questions. The questions are rated on a 5-point 
Likert scale (1 = “Strongly disagree”, 2 = “Disagree”, 
3 = “Normal”, 4 = “Agree”, 5 = “Strongly agree”) to 
measure factors. The groups of questions are includ-
ed to use for quantitative analysis in the research.

Data processing methods

Using quantitative research methods to analyze 
data collected from the survey and evaluate the in-
fluence of factors on the entrepreneurial intention 
of students at Tan Trao University. Specifically, the 
study uses statistical analysis software SPSS. The re-
liability of variable groups was tested by Cronbach’s 
Alpha. Then, exploratory factor analysis (EFA) was 
applied to determine the factors affecting the entre-
preneurial intention of students at Tan Trao Universi-
ty. The research also filtered and rearranged the vari-
ables into groups of factors based on the result of the 
rotation factor matrix table. After that, the study im-
plemented a regression of the importance of groups 
of variables to the model. Regression results serve as 
a basis for proposing recommendations to students to 
promote entrepreneurial spirit and intention. More-
over, some solutions were proposed for Tan Trao 
University to equip students with entrepreneurial 
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knowledge and skills in the training programs. 

4. Results and discussion
As mentioned above, the survey sample of the 

study was implemented through an online survey 
and collected 391 eligible responses. Table 1 below 
shows the summary of the sample.

Table 1. Summary of the survey sample.

Criteria Number Percentage (%)

Gender

Male 130 33.25

Female 258 65.98

Others 3 0.77

Year

Freshman 89 22.76

2nd-year 164 41.94

3rd-year 81 20.72

final year 53 13.55

Others 4 1.03

Major

Economics 44 11.25

Accounting 69 17.76

Pedagogy 86 22.00

Information 
Technology 46 11.76

Culture-Tourism 28 7.16

Agriculture-Forestry-
Fishery 17 4.35

Medicine-Pharmacy 88 22.51

Others 8 2.04

The research model of the study includes a de-
pendent variable, which is Tan Trao University stu-
dent’s entrepreneurial intention and 7 independent 
variables as in Table 2 below.

The analysis results show that all scales meet the 
requirements of Cronbach’s Alpha reliability coef-
ficient. Specifically, in order from high to low, the 
Cronbach’s Alpha reliability coefficient of the ob-
served variables is as follows:

Firstly, the highest Cronbach’s Alpha coefficient 
is 0.882 for the variable “motivation”. Secondly, the 
Cronbach’s Alpha reliability coefficient of the entre-

preneurial intention variable is 0.865. Thirdly, the 
Cronbach’s Alpha reliability coefficient of the varia-
ble “skills” is 0.842. Fourthly, the Cronbach’s Alpha 
reliability coefficient of the variable “opportunity” is 
0.822. Fifthly, the Cronbach’s Alpha reliability co-
efficient of the resources is 0.756. Sixthly, the Cron-
bach’s Alpha reliability coefficient of the training 
program is 0.73. Seventhly, the Cronbach’s Alpha 
reliability coefficient of the variable “perception of 
usefulness” is 0.653. Finally, the Cronbach’s Alpha 
reliability coefficient of the variable “perception of 
behavioral control” is the lowest reaching 0.649.

Table 2. Description of the variables.

Independent Variables

DC1, DC2, DC3, DC4 Motivation influences students’ 
entrepreneurial intention

CH1, CH2, CH3, CH4, 
CH5, CH6

Entrepreneurial opportunities 
affect on students’ entrepreneurial 
intention

KN1, KN2, KN3, KN4, 
KN5, KN6

Entrepreneurial skills influence 
students’ entrepreneurial intention

NL1, NL2, NL3, NL4 Resources influence students’ 
entrepreneurial intention

HI1, HI2, HI3
Perception of the usefulness 
affects on students’ entrepreneurial 
intention

HV1, HV2, HV3, HV4
Perception of behavioral control has 
effect on students’ entrepreneurial 
intention

CT1, CT2, CT3, CT4 Training program influences 
students’ entrepreneurial intention

Dependent Variable
YD1, YD2, YD3, YD4, 
YD5

Entrepreneurial intention of Tan 
Trao university students

EFA factor analysis of the independent variables

Table 3 shows that KMO coefficient = 0.803 re-
quired duration 0.5 < KMO < 1 and Bartlett’s test 
has Sig. = 0.000 < 0.05 shows that the EFA explora-
tory factor analysis is consistent with the actual data 
collected.

At Eigenvalues = 1,130 ≥ 1 satisfactory, the ex-
tracted variance is 66.606%, which means that there 
is a 66.606% change in the entrepreneurial intention 
of Tan Trao University students explained by the ob-
served variables.
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EFA factor analysis of the dependent variable
In Table 4, the coefficient KMO = 0.836 satisfies 

the requirements of 0.5 < KMO < 1 and the Bartlett 
test has Sig.= 0.000 (< 0.05) showing that the EFA 
exploratory factor analysis is appropriate with the 
actual data obtained.

At Eigenvalues= 3,312 ≥ 1, the quoted variance is 
66.241% > 50%, and the citation factor is 1, satisfy-
ing the requirements of the model.

With the data in Table 5 below, we can see that 
the adjusted R-squared is 0.698, that is, 69.8% of the 
change in the entrepreneurial intention is explained 
by the variation of the independent variables in the 
model. The level of contribution and importance of 
the independent variables to the model will also be 
discussed and given solutions in the following sec-
tion.

The variance exaggeration factors VIF of the 
groups of factors are all less than 2,000. Therefore, 
the independent variables are not correlated with 
each other, there is no multicollinearity between the 
independent variables. In order for the groups of 
factors to meet the conditions, it is necessary to have 
a Sig. coefficient, < 0.05, so after running the regres-
sion analysis, the research team found that the varia-
bles HI and CT need to be eliminated because of Sig. 
> 0.05. Of course, the 5 remaining variables all have 
Sig. < 0.05, so the model still has practical statistical 
significance.

Hypothesis H1: Factors of motivation have a pos-
itive influence on students’ entrepreneurial intention. 

Normalized regression coefficient beta = 0.149, Sig. 
= 0.034 < 0.05. Hypothesis H1 supports the study up 
to 99%. The motivation for entrepreneurship is the 
fourth strongest factor affecting the entrepreneurial 
intention. This study supported previous researches 
that students who were more motivated were more 
likely to be entrepreneurial. Students with higher 
motivation had stronger intentions to start a business. 
This result is similar to some previous studies [11,14].

Hypothesis H2: Opportunities affect positively 
students’ entrepreneurial intention. Standardized re-
gression coefficient ẞ = 0.314, Sig. = 0.001 < 0.05. 
Hypothesis H2 supports the study up to 99%. The 
factor “opportunity” has the strongest impact on 
the entrepreneurial intention of students at Tan Trao 
University. This shows that the students understand 
that recognizing, taking advantage of and seizing 
opportunities around them plays an important role 
in forming entrepreneurial intentions and ideas. This 
result is similar to some previous studies [11].

Hypothesis H3: Entrepreneurial skills have a 
positive effect on students’ entrepreneurial inten-
tion. Standardized regression coefficient ẞ = 0,183,  
Sig. = 0.008 < 0.05. Hypothesis H3 supports the 
study up to 99%. The factor of entrepreneurship 
skills is statistically significant in the regression 
model and has the third strongest impact on the en-
trepreneurial intention of students at Tan Trao Uni-
versity. This suggests that students’ entrepreneurial 
intention may be affected by their individual skills. 
In other words, students who are fully equipped with 

Table 3. KMO and Bartlett’s Test of the independent variables.

KMO and Bartlett’s Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.803

Bartlett’s Test of Sphericity
Approx. Chi-Square 2015.778
df 325
Sig. 0.000

Table 4. KMO và Bartlett’s Test of the dependent variable.

KMO and Bartlett’s Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.836

Bartlett’s Test of Sphericity
Approx. Chi-Square 510.329
df 10
Sig. 0.000
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knowledge and skills related to entrepreneurship 
will have more intentions to start a business, even 
though their capacity may not be too seasoned and 
experienced. This result is similar to some previous  
studies [11,13,15,16].

Hypothesis H4: Resources influence positively 
students’ entrepreneurial intention. Standardized 
regression coefficient ẞ = 0.115, Sig. = 0.032 < 
0.05. Hypothesis H4 supports the study up to 99%. 
The resource is a factor with the weakest impact. 
Students who have better financial, material or even 
human resources will have better conditions to form 
and develop entrepreneurial intention. This result is 
similar to some previous studies [11,15].

Hypothesis H5: The university’s training program 
has the same effect and is in the direction of promot-
ing students’ entrepreneurial intention. Standardized 
regression coefficient ẞ = 0.054, Sig. =0.742 > 0.05. 
Hypothesis H5 is not accepted.

The training program variable (CT) was elimi-
nated by the Sig. coefficient over 0.05, this group of 
factors has no statistical significance in the regres-
sion model. It can be seen that the training program 
factors have not had a clear impact on the students’ 
intention to start an entrepreneurship. In other words, 
the current training program of Tan Trao University 
has not really had much impact on students’ inten-
tion and desire to participate in an entrepreneurship.

Hypothesis H6: Students’ perception of the use-
fulness of the field that they intend to start entrepre-
neurship has a positive influence on their entrepre-
neurial intention. Standardized regression coefficient 
ẞ = –0.011, Sig. = 0.862 > 0.05. Hypothesis H6 is 
not accepted.

Group of HI (Students’ perception of the useful-
ness of the field that they intend to start entrepreneur-
ship has a positive influence on their entrepreneurial 
intention) has a Sig. coefficient > 0.05, which has 

Table 5. Regression analysis of coefficients of independent factors.

Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate Durbin- Watson

1 0.839 0.704 0.698 0.45784 1,957

ANOVA

Model Sum of Squares df Mean Square F Sig.

1
Regressio n 155.210 7 22.173 105,777 0.001b
Residual 65.191 311 0.210
Total 220.401 318

Coefficients

Model
Unstandardized 
Coefficients

Standardized 
Coefficients t Sig. Collinearity Statistics

B Std. Error Beta Tolerance VIF

1

(Constant) 0.268 0.126 2.134 0.034
DC 0.151 0.060 0.149 2.513 0.012 0.796 1.257
CH 0.326 0.080 0.314 4.090 0.001 0.632 1.582
KN 0.178 0.067 0.183 2.569 0.008 0.701 1.427
NL 0.137 0.068 0.115 2.162 0.032 0.754 1.327
HI –0.011 0.063 –0.011 –0.174 0.862 0.734 1.363
HV 0.278 0.063 0.271 4.429 < 0.001 0.823 1.215
CT 0.051 0.068 0.054 0.050 0.742 0.458 1.260
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no statistical significance or practical significance in 
the regression model. This indicates that students are 
not really aware of the usefulness of technology and 
have not taken advantage of the modernity of high 
technology to form business startup ideas.

Hypothesis H7: Perception of behavioral control 
affects positively students’ entrepreneurial intention. 
Standardized regression coefficient ẞ = 0.218, Sig. = 
0.000. Hypothesis H7 supports the study up to 99%. 
This is the factor with the second strongest impact 
on the entrepreneurial intention. This means that 
if students’ perceived behavioral control increases, 
their intention to start a business will also increase. 
This result is similar to some previous studies [10,18].

Research results have shown groups of factors 
affecting the entrepreneurial intention of students at 
Tan Trao University, including opportunity, moti-
vation, skills, perception of behavioral control and 
resources for entrepreneurship. 

5. Conclusions and recommendations 
Motivation can be described as an internal force 

that drives human behavior. The results of the study 
have shown that motivation is the factor that has the 
strongest impact on students’ intention to start a busi-
ness. Therefore, in order to promote entrepreneurial 
intention, the authors suggest that the university and 
related organizations need training programs to help 
create and enhance students’ entrepreneurial motiva-
tion. Firstly, in the training program, in addition to 
professional knowledge of economics and entrepre-
neurship, lecturers need to have encouragement and 
motivation to help students approach and form their 
own entrepreneurial mindsets and intentions. Sec-
ondly, the curriculum needs to be regularly updated, 
instead of just teaching in depth about theory, the 
university should have many combinations of teach-
ing through experience to help students have the 
opportunity to interact and learn from real entrepre-
neurs. Thirdly, the university actively communicates 
examples of starting a business, which will help 
stimulate students’ motivation to get into entrepre-
neurship.

In addition to the university’s activities, organi-

zations and businesses interested in entrepreneurship 
should coordinate and support students for start-up 
projects. Students’ entrepreneurial motivation comes 
from many factors, including the need for achieve-
ment, independence in work and profit. Motivation 
will be nurtured and maximized if there is an envi-
ronment to help realize business ideas. And with the 
limitation of students, organizations and businesses 
should have policies to support and sponsor in terms 
of funding or expertise to help students’ projects 
have the opportunity to be incubated and developed.

Perception of behavioral control is an individual’s 
perception of the ease or difficulty of performing a 
particular behavior. From there, the authors make 
recommendations for students to promote entre-
preneurial intentions. Firstly, students themselves 
need to understand and identify their desires and 
goals in starting and creating businesses. Secondly, 
awareness governs behavior, so students need to be 
self-disciplined, actively learn and seek knowledge, 
and should participate in competitions about entre-
preneurship to gain practical access to self-construc-
tion and control. implement and develop a project, 
thereby gaining the necessary experience and skills. 
Furthermore, the point of valid behavioral control 
is belief, so students themselves must have faith in 
their intentions and desires, have faith in what they 
do, then have a specific plan to acquire knowledge, 
create and realize their ideas.

The results of the research also have proven that 
resources are one of the factors that really have an 
impact on students’ entrepreneurial intention. From 
there, the authors suggest a number of solutions 
to help consolidate resources to promote students’ 
entrepreneurial intentions. On the university’s side, 
it should be encouraged and supported to establish 
and maintain clubs and organizations in the field of 
business, and organize extra-curricular activities and 
competitions about entrepreneurship, by which stu-
dents can come up with ideas and implement small 
business projects. This gives students the opportunity 
to try and hone, strengthen their leadership and exec-
utive abilities as well as their skills. Giving students 
the opportunity to gain experience is for promoting 
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the human resource factor. On the State’s side, there 
should be a policy to ensure the maintenance of cap-
ital to support young people in entrepreneurship. Be-
cause the early stage of a start-up is a high-risk stage 
and very few outside investors invest in it [21]. Due to 
that, it is necessary to establish state-owned funds to 
support this early stage. In addition, developing more 
capital mobilization channels for start-ups, especial-
ly focusing on capital mobilization through the stock 
market is an important solution to promote entrepre-
neurship. It is very necessary to develop exemption 
support measures, such as exempting income tax 
from 3-5 years from the start of entrepreneurship, 
then applying a low preferential tax rate than the 
normal tax rate for these businesses. It is these things 
that will become a resource to promote entrepreneur-
ial intentions and help start-up businesses develop 
through incentives in terms of capital, premises, in-
frastructure, taxes, technology for incubators, etc. 
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1. Introduction
Tea (camellia sinensis) is cultivated as a cash 

crop. The profitability of tea depends on whether the 
types of tea use cultivated for consumption have the 
right quality to make it acceptable to the consumers. 
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ABSTRACT
Intercropping involves the cultivation of more than one crop on a plot of land at a particular time. Tea intercropping 

with other crops can increase the profitability of farmers and the development of tea plants. The study estimated the 
profitability level of intercropped tea farms and determined the factors affecting the profitability of tea intercropping 
systems in the study area. Information was obtained from two hundred and four tea farmers using a well-structured 
questionnaire. The analytical techniques used in the study were descriptive analysis and linear regression. The results 
revealed that the majority (95.6%) of the farmers are from Kakara and Nyiwa towns. There are few (2.9%) women 
involved in tea farming in Taraba State. 29% of the tea farmers are young less than 30 years and old above 60 years. 
Fifteen percent of the farmers are single, 83.8% are married and 1.5% are divorced. About 40% of the tea farmers had 
no formal education, 21% have between 1-6 years of education, 19% had 7-12 years of education and 21% had greater 
than 12 years of education. The gross margin is N289,900,581.9 and the gross margin per farmer is N1,421,081.28. 
The net income is N2,879,055,533.3 and the net income per farmer is N1,411,301.63. The amount of profit tea 
farmers make in Taraba State is N1,425,001 and the profit per farmer is N6,985.30. Labour costs (weeding, pruning, 
application of insecticide, watering) and cost of materials (cutlass, file, chemical, bag and others) are significant 
determinants of the profit level of the tea intercropping system in Taraba State. Tea intercropping farming is profitable 
in Taraba State Nigeria.
Keywords: Determinants; Intercropping system; Profit; Tea
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As for people that cultivate tea, good quality tea is 
the one that provides the highest output for maxi-
mum profit with minimum cost. From the consumer 
point of view, good quality tea is one with correct 
tasting attributes the one that can buy and sell at very 
high prices. Tea intercropping with other crops can 
increase the profitability of farmers and the develop-
ment of tea plants [1-3]. Moreover, it can reduce the 
cost of fertilizing and weeding [4].

Generally, plantations of tea are handled using 
monoculture cropping or intercropped with other 
crops (arable and biennials) and they serve as pro-
tection for tea plants. The intercropping system 
has been a long-time practice in tea plantations in 
countries abroad such as Indonesia. The obstacle in 
the intercropping system is the contest for scarce re-
sources among the plants limiting production [5]. The 
production of tea involves a lot of activities some of 
which are discussed below:

1.1 Planting material

Tea plantations grown from seed produce heter-
ogenous vegetable material because of the allogamy 
of the species [6]. The greatest progress has been 
achieved in a few years with vegetatively propagated 
clones. Though tea plant is well suited to other 
vegetative propagation methods such as layering, 
grafting and root cutting clone production (i.e., 
vegetatively propagated material from a selected 
plant) is carried out mainly through propagation by 
cuttings which is the simplest and most widespread 
method. The cutting consists of a leaf, a bud and a 
stem 3-4 cm long. The cuttings are placed in buckets 
of water and are then transported to the platforms, 
which are sprayed before planting out [7].

The cuttings are planted out with the stems 
straight or slightly bending towards the whole 
mother leaf, so that this does not touch the ground. 
The stem is held in the upper layer of the substrate, 
which is made up of subsoil. Tea seeds lose viability 
fairly rapidly and fresh seeds must therefore be sown 
immediately after they become available. Seed less 
than 10 cm in diameter must be rejected. The largest 
are immersed for one to two hours in order to elim-

inate the floating and semi-floating seeds. They are 
sown in seed boxes and after germination, the young 
plants are transferred into polythene bags.

1.2 Land clearance

Land covered by forest should be opened up at 
least two years before the tea plants are put in and 
one year before planting on savannah, grassland or 
land already under cultivation [8]. Land clearance 
should ensure the removal of all woody materials to-
gether with its roots to avoid the spread of root-rot. 

1.3 Layout, holing and planting out

Field layout must be done with ranging poles and 
mark out the stand for each tea stand depending on 
the spacing to be used [7]. Hole-making takes place 
after the first rains preferably just before the tea plant 
are planted. The holes should be 20 cm wide for the 
stumps and double the width of the ball or pot for 
the plantlets. The depth of planting of tea should be 
30 cm during the beginning of the rainy season pref-
erably it should be done when the weather is over-
cast and even slightly damp, but planting should be 
avoided when it is raining heavily [9]. The different 
spacing types for tea across selected countries in Af-
rica is as revealed in Table 1.

Table 1. Different spacing types across selected countries.

Country Type of row Spacing (cm) Density

Malawi Single 120/60 13888

120/90 7692

150/75 8888

120/90 9259

Burundi Single 120/80 10400

130/75 10250

140/70 10250

120/60 10200

Cameroon Single 120/60 13888

*Nigeria Single 100/61 16393

122/61 13437

122/82 9996

Source: TEA The Tropical Agriculturist (CTA 1990).

*Suitable spacings by Cocoa Research Institute of Nigeria (CRIN).
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1.4 Pruning

Pruning of tea plantations majorly serves two 
goals: Firstly, to encourage fresh development, be-
cause the tea production regularly declines quanti-
tatively and periodically when pruning is done [10]. 
Secondly, to maintain the required height needed to 
harvest tea, the shrub needs to be cut to a certain lev-
el (cut across pruning).

1.5 Weeding

Weed control is significant to enable easy har-
vesting of clean produce [7]. Manual weeding with 
holes and only superficial disturbance of the soil to 
a depth of 2-3 cm. Chemical weeding starts as soon 
as young plants have sufficient well-established root 
stems. Hand weeding is costly; it is about one-fifth 
of the running costs. Hence, the use of herbicides is 
inevitable. However, the effectiveness of an herbi-
cide depends on its active ingredient and on the way 
in which the product is applied.

1.6 Fertilization

Fertilizer known for nitrogen that can promote veg-
etative growth of plants need to be supplied as soon 
as the main produce from the tea bush is formed. The 
application of sulphate of ammonia is a recognised 
practise in many tea growing areas. The rate of ferti-
lizer application should be based on the result of soil 
analysis. Most macronutrients that are of importance 
to tea are phosphorus, potassium, magnesium, sul-
phur, and calcium. The trace elements most important 
to tea are iron, manganese, boron, copper and zinc [11].  
Organic manure is also used for tea. This is in the 
form of green fertilizer or decomposed organic matter. 
Organic matter restores the fertility of the field, and 
improves the soil structure (porosity), the layer of hu-
mus and the micro fauna.

1.7 Plucking

Plucking is the periodic harvesting by hand or 
mechanically of the young shoots, which appear 
above the plucking table [12]. These generally consist 

of a bud and two or three leaves. This two and a bud 
method is the model process in many tea-producing 
regions as it maintains good standards. Plucking 
could be fine or coarse. The fineness or coarseness of 
plucking depends upon the number of leaves taken 
and the time the plant is allowed to grow between 
plucking rounds. The aim of plucking is to strike a 
balance between yield and quality.

Tea is an important tree crop for local consump-
tion and export. Planting tea with other crops is 
of great benefit to tea and tea farmers. This study 
therefore seeks to provide answers to the following 
research questions: What is the profitability of tea 
intercropped farms? What factors influence the prof-
itability level of tea intercropped farms?

This study therefore assessed the profit level and 
its determinants in tea intercropping production in 
Taraba State, Nigeria, with these research objectives: 
Estimate the profitability level of intercropped tea 
farms; to determine the factors affecting the profitabil-
ity level of intercropped tea farms in the study area.

2. Empirical review
In Zimbabwe, over the years tea farmers have 

witnessed a drastic reduction in their production. 
Most tea farmers have deserted tea production and 
ventured into her businesses. These farmers have 
attributed their leaving to viability problems. This 
study by Dube et al. [13] assessed the profitability of 
tea farmers in Zimbabwe and the factors influencing 
it. A simple random sampling procedure was used to 
obtain information from tea farmers using a struc-
tured questionnaire. The analytical techniques used 
were descriptive statistics, gross margin analysis 
and multiple regression. The average gross margin 
per hectare in the study area was $14.50. The low-
est gross margin was –286.25 and the highest was 
135.35. The determinants of tea farmers’ profitability 
are access to extension, education, labour, tea yield, 
tea hectarage. Small holder out-grower tea farmers 
are averagely marginally profitable.

Furthermore, the study by Van Ho et al. [14] as-
sessed the profit efficiency of tea production in 
Vietnam. Stochastic profit frontier function and pro-
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pensity score matching were used for analysis. In 
the study area, the average profit efficiency was 74% 
indicating that 26% was lost as a result of inefficien-
cy. In the study area, the average profit efficiency 
was 74% indicating that 26% was lost as a result of 
inefficiency. In the study tea farmers with big farms, 
good irrigation, and access to extension services 
would adopt safe tea practices compared to others. 
The study recommended that government policies 
should focus on improving profit efficiency and ac-
cess to extension services and irrigation systems, and 
increasing farm size.

3. Methodology
The study area was Taraba State (Figure 1), for 

being mostly a producer of tea. A well-structured 
questionnaire was used to obtain information from 
204 respondents. Most of the respondents in Taraba 
state are on the mabilla plateau. 

Figure 1. Map of Mabilla Plateau, Taraba state Nigeria.

Source: www.bbc.com.

Analysis of the study was done using descriptive 
statistics and linear regression: 

1) In Descriptive analysis means and frequencies 
were used.

2) Profitability analysis was used to estimate pro-
duction cost, revenue, and profit generated from tea 
intercropping system.

The equation used is as shown below:

Total Cost (TC) = Total Fixed Cost (TFC)  
                              + Total Variable Cost (TVC)� (1)

Gross Revenue (GR) = Total Output (total number  
                                      of tons of tea sold)  
                                      × unit price� (2) 

Gross Margin (GM) = GR – Total Variable Cost (TVC) � (3)

Net Income (NI) = GR – Total Fixed Cost (TFC) � (4)

Profit (π) = GR – Total Cost� (5)
A linear regression model was used to analyse 

objective 2. The implicit model is: 
Yi = β1xil + β2xi2 +.........+ βpxip + ei � (6)
where: Y = revenue from tea and other crops; ei = 
error term; xis are labour cost of land clearing, la-
bour cost of planting tea and other crops, labour cost 
of weeding, labour cost of pruning, labour cost of 
application of insecticide, labour cost of fertilizer 
application, labour cost of watering, labour cost of 
harvesting tea and others, labour cost of others, cost 
of material (cutlass), cost of material (file), cost of 
material (plant material of tea seedlings), cost mate-
rial of fertilizer, cost of material of chemical, cost of 
material of basket, cost of material of bag and cost of 
other materials. 

4. Results and discussion
In Table 2 as shown below, the majority (95.6%) 

of the farmers are from Kakara and Nyiwa towns. 
There are few (2.9%) women involved in tea farm-
ing in Taraba State. 29% of the tea farmers are young 
less than 30 years and old above 60 years. 15% of 
the farmers are single, 83.8% are married and 1.5% 
are divorced. About 40% of the tea farmers had no 
formal education, 21% have between 1-6 years of 
education, 19% had 7-12 years of education and 21% 
had greater than 12 years of education. Education 
plays a key role in how farmers adopt new technolo-
gies to boost their production [15].

About 51.5% of the farmers are members of a co-
operative society. 91% of the farmers planted between 
1-3 species of tea while 9% cultivated ≥ 4 species. 
The majority of the farmers planted tea with ≤ 2 crops 
while the others planted more than two crops. Twen-
ty-five percent of the farmers cultivated between 2.1-5 
hectares. The mean age of the farms was 22 ± 8 years. 
The age of farms could adversely affect the yield of 
crops cultivated on them. Farmers need to adopt new 
technologies and use fertiliser to boost their produc-
tion. Also, the mean years of experience was 22 ± 9 

http://www.bbc.com
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years. The experience in tea business has a great role 
to play in tea production as farmers know the ‘in and 
out’ of tea production and this could also limit them in 
adopting new technologies [16].

Table 2. Socio economic characteristics of tea farmers in Taraba 
State.

Variables Frequency %
Town
Kakara and Nyiwa 195 95.6
Others 6 4.4
Gender
Male 198 97.1
Female 6 2.9
Age
> 30 33 16.1
31-60 144 70.5
> 60 27 13.4
Marital status
Single 30 14.7
Married 171 83.8
Divorced 3 1.5
Years of education
No formal education 81 39.7
1-6 123 20.6
7-12 39 19.1
> 12 42 20.6
Membership of cooperative Society
Yes 105 51.5
Variety of tea planted
1-3 186 91.2
≥ 4 18 8.8
Crops planted with tea
≤ 2 162 79.5
> 2 42 20.5
Size of farm (has)
≤ 2.0 153 75.0
2.1-5.0 51 25.0
Farm age
Mean 22 ± 8 years
Years of experience
Mean 22 ± 9 years
N = 204

Source: Field survey, 2021.

The profitability analysis of tea intercropped 

farms is presented in Table 3. The total variable 
cost of tea intercropped farms in Taraba State was 
N1,099,661, while the average total variable cost 
per farmer was N5,390.50. The total fixed cost 
was N3,094,710 while the average fixed cost per 
farmer was N15,170.15. Also, the total cost was 
N4,194,371 and the average total cost per farmer 
was N20,560.64 in Table 3. The gross revenue for 
tea farmers is N2,910,000,243.3 and the gross reve-
nue per farmer is N1,426,471.78. The gross margin 
is N289,900,581.9 and the gross margin per farmer is 
N1,421,081.28. The net income is N2,879,055,533.3 
and the net income per farmer is N1,411,301.63. The 
amount of profit tea farmers make in Taraba State is 
N1,425,001 and the profit per farmer is N6985.30. 
Tea farming is profitable in Taraba State Nigeria [17].

Table 3. Profitability analysis.

S/N Item Amount (Naira)
1 Total Variable cost 1,099,661
2 Average Variable Cost/farmer 5,390.50
3 Total Fixed Cost 3,094,710
4 Average Fixed Cost/farmer 15,170.15
5 Total Cost 4,194,371
6 Average Total Cost/farmer 20,560.64
7 Gross Revenue 2,910,000,243.3
8 Average Gross Revenue/farmer 1,426,471.78
9 Gross Margin 289,900,581.9
10 Gross Margin/farmer 1,421,081.28
11 Net Income 287,905,533.3
12 Net Income/farmer 1,411,301.63
13 Profit 1,425,001
14 Profit/farmer 6,985.30

Source: Field survey, 2021.

Table 4 presented the determinants of the profit 
level of tea intercropped farms in Taraba State. In 
Table 3, R2 = 0.6068 and F value was 16.89, signif-
icant at 1%. Also, labour costs (weeding, pruning, 
application of insecticide, watering), and cost of ma-
terials (cutlass, file, chemical, bag, and others), were 
all significant at various levels. Labour costs (weed-
ing, others) and cost of materials (file, chemical, bag) 
has a positive effect on profit inferring their signifi-
cance in tea intercropped production system. Labour 
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costs (pruning, application of fertilizer, watering) 
and cost of materials (cutlass, other materials) were 
negatively related to profit. The variables mentioned 
above though negative showed that as the cost of 
these activities decreases, then the revenue generated 
increases. The factors that influenced the profitabil-
ity of subsistence tea production in Zimbabwe were 
the level of education, labour, yield/hectare and land 
area and extent of commercialisation [13].

Table 4. Determinants of profit level of tea intercropping.

Variable Coefficient Standard 
error T

Labour costs
Land clearing –8.31 8.58 –0.97
Planting tea and others –2.44 2.08 –0.12
Weeding 7.26** 2.91 2.49
Prunning –1.82*** 5.21 –3.49
Application of insecticide –8.92** 4.02 –2.22
Fertilizer application 3.18 3.39 0.94
Watering –1.82** 6.49 –2.81
Harvesting tea and others 4.61 9.38 0.49
Other costs 196.4** 9.66 2.03
Cost of materials
Cutlass –1.89* 9.80 –1.92
File 6.06*** 3.85 15.74
Planting material –1.20 9.01 –0.13
Fertilizer 7.23 1.28 0.57
Chemical 3.57** 1.86 1.92
Basket 1.76 5.09 0.35
Bag 1.31** 5.92 2.22
Other cost of materials –1.97*** 1.93 –10.21
Constant 2.15*** 2.90 7.44
R-squared 0.6068
Prob > F 0.000
N 204

Source: Field survey, 2021 *** P < 0.01 significant at 1%, ** P < 0.05 significant 

at 5%, * P < 0.1 significant at 10%.

5. Conclusions
The study estimated the profitability level and fac-

tors influencing tea intercropping system in Taraba 
State. The majority of the farmers intercropped with 
tea between 0 and 2 crops while the others inter-

cropped with more than 2 crops. The total fixed cost is 
N3,094,710 while the average fixed cost per farmer is 
N15,170.15. Also, the total cost was N4,194,371 and 
the average total cost per farmer is N20,560.64. The 
gross revenue for tea farmers is N2,910,000,243.3 and 
the gross revenue per farmer is N1,426,471.78. Labour 
costs (weeding, others) and cost of materials (files, 
chemicals, bags) are also positively related to profit. 
Labour costs (pruning, application of fertilizer, water-
ing), and cost of materials (cutlass, other materials) are 
negatively related to profit. The tea intercropping sys-
tem is profitable in Taraba State. 
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