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Abstract. The floricultural sector faces significant challenges concerning job stability, primarily due to fluctuations
in demand, policies, and recruitment capacity. This study aims to analyze the relationship between various factors
influencing employability and labor sustainability within the economically active population in this sector. A plith-
ogenic statistical analysis was conducted, utilizing observed and expected frequencies to examine the interrelation-
ships among the variables. The results revealed that labor demand directly impacts job stability, contributing to
increased unemployment and underemployment. Additionally, recruitment and retention policies were found to
have a limited effect, largely due to the high dependency on agricultural labor. It was concluded that adjustments to
recruitment strategies and the diversification of labor opportunities are essential to enhance job stability and sustain-
ability in the floricultural sector.
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1 Introduction

The analysis of labor demand in key productive sectors is essential to understanding the economic
and social dynamics that affect the communities involved [1] [2] [3]. Within this context, the floricultural
sector in the parish of José Guango Bajo serves as a significant case study due to its economic impact
and its integration with local, national, and international markets. Specifically, the company AGRINAG,
dedicated to the cultivation, harvesting, and commercialization of flowers, provides an appropriate en-
vironment to examine how fluctuations in labor demand influence job stability and the well-being of
the economically active population.

Labor demand in the floricultural sector is closely linked to the seasonal variations of the market,
as flower production is cyclical [4] [5]. During certain times of the year, a greater amount of labor is
required, while at other times, demand decreases significantly. This pattern of high and low demand
poses challenges in terms of hiring and job stability, often resulting in elevated levels of underemploy-
ment and unemployment during periods of lower demand [6]. Furthermore, the lack of clear policies
for training, hiring, and retaining personnel, combined with the costs associated with hiring and dis-
missing workers, leads to an excess of labor during crises and a precarious employment situation [7].

Additionally, the constant fluctuation in labor demand in the floricultural sector affects workers'
job stability. The uncertainty generated by these seasonal changes negatively impacts the emotional and
psychological well-being of the workforce [8] [9]. This accentuates the need to implement recruitment
strategies that ensure long-term job stability [10].

Another relevant aspect of analyzing labor demand in the José Guango Bajo region is the structure
of the economically active population. In many rural areas, the lack of access to formal education limits
workers' skills and restricts their opportunities to obtain stable and well-paying jobs. This phenomenon
is exacerbated by the scarcity of continuous training programs that would allow workers to update their
skills and adapt to changing market demands [11]. The limited availability of jobs in other productive
sectors also forces many workers to accept precarious employment, which in turn contributes to under-
employment and instability in the floricultural sector.

Underemployment, therefore, emerges as one of the main challenges for the floricultural sector,
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manifesting in two primary forms: underemployment due to insufficient working hours and underem-
ployment due to skill mismatches [12]. In both cases, workers are unable to secure jobs that match their
skill levels or full-time schedules, thereby limiting both their income and professional development [6].
This issue is particularly pronounced in rural areas like José Guango Bajo, where the lack of alternative
job opportunities compels workers to accept jobs that do not fully meet their capacities or expectations,
thereby restricting their well-being and personal growth [13].

This study focuses on analyzing the relationship between the various variables that influence em-
ployability and labor sustainability among the economically active population in the floricultural sector,
employing plithogenic statistical analysis. The goal is to enhance the stability and sustainable develop-
ment of the sector, implement actions that promote job stability, improve workers' well-being, and en-
sure a proper alignment between the skills of the labor force and market demands.

2 Materials and Methods
2.1 Plithogenic Statistics

Plithogenic statistics is applied to analyze complex data, providing an understanding of the inter-
actions among these factors and how they simultaneously affect the analyzed environment. To imple-
ment this method, it is necessary to define the plithogenic dynamics [14], which consist of various types
of opposites, and/or their neutrals, and/or non-opposites, as well as their organic fusion. Plithogeny
generalizes dialectics (the dynamics of one type of opposites: <A> and <antiA>) and neutrosophy (the
dynamics of one type of opposites and their neutrals: <A>, <antiA>, and <neutA>), as Plithogeny studies
the dynamics of many types of opposites, their neutrals, and non-opposites (<A>, <antiA>, <neutA>; <B>,
<antiB>, <neutB>, etc.), and many non-opposites (<C>, <D>, etc.), all together.

A specific application and derived case is the plithogenic set, which extends the classical set, fuzzy
set, intuitionistic fuzzy set, and neutrosophic set [15], and has numerous scientific applications [16].

So, it is called a plithogenic set (P,a,V, d, c):

e  Where "P"is a set, "a" is an attribute (generally multidimensional), "V" is the range of attrib-
ute values, "d" represents the degree of membership of the attribute value for each element
xxx to the set PPP under given criteria, and "d" can correspond to dg, di, or dy, indicating
a fuzzy membership degree, an intuitionistic fuzzy membership degree, or a neutrosophic
membership degree, respectively, for an element xxx in the plithogenic set P (x € P);

e Similarly, "c" can correspond to cg, cjf, or cy, representing the degree of contradiction func-
tion for fuzzy attribute values, intuitionistic fuzzy attribute values, or neutrosophic attribute
values, respectively [17].

The functions are defined according to the applications that experts need to address. d(-,-) and c(-,")
are used with the following notation: x(d(x,V)), where d(x,V) = {d(x,v) for all v € V}, for all x € P.

Thus, plithogenic statistical analysis enables addressing the complexity of the perceptions within
the analyzed sample. This requires a linguistic evaluation system adapted to the plithogenic model to
accurately capture the opinions of the experts (see Table 1).

Table 1: Plithogenic measurement scales. Source: Own elaboration.

Scale Plithogenicscale S([T,LF]) Plithogenic evaluation criterion or category

6 (0.95, 0.05, 0.15) 0.90 Very High (VH)

5 (0.75, 0.25, 0.35) 0.75 High (H)

4 (0.50, 0.55, 0.55) 0.50 Medium or indeterminate (M)
3 (0.35, 0.65, 0.75) 0.32 Low (L)

2 (0.10, 0.75, 0.95) 0.13 Very Low (VL)

1 (1,0,1) 0 Contradictory (C)

Consequently, the data set is evaluated, which is formed entirely or partially by data with some
degree of indeterminacy and contradiction. To do this, the plithogenic statistical method is used, which
allows for the interpretation and organization of the data to reveal underlying patterns. For plithogenic
statistical modeling, the methodology found in the analyzed reference materials has been reviewed [18].

On the other hand, the calculation of the chi-square statistic (x?) is a tool used to determine whether
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there is a significant relationship between two categorical variables. It is particularly useful in associa-
tion studies and allows for assessing whether the differences observed in a contingency table are due to
chance or indicate a real relationship. For this, the calculation of x2 is carried out according to equation

). 2
=y (04 ;:ij) a
Where:

e 0;;is the observed frequency in cell i, j,
e Ejis the expected frequency in the cell i, j.

To determine the critical value in a chi-square ()x?) test, a significance level is first selected, typically
set at 0.05 or 0.01. This significance level (a) defines the probability threshold used to evaluate the null
hypothesis, indicating the maximum allowable error probability when rejecting it. Additionally, the
degrees of freedom (df) are calculated, which allows the test to be adapted to the dimensions of the data
using equation (2).

gl=-1D-(-1 ©)

Where r represents the number of rows and c represents the number of columns in the contingency
table. Once a and the degrees of freedom are determined, the chi-square critical values table is consulted
to obtain the value that defines the threshold for accepting or rejecting the null hypothesis within the
context of the test.

3 The Study
3.1 Analysis of the behavior of the frequencies of each variable.

The floriculture sector has emerged as one of the key industries in several countries, particularly
in the floriculture sector of the parish of José Guango Bajo. However, despite its economic relevance,
this sector faces significant challenges related to job stability, which is affected by various factors, in-
cluding labor demand, hiring and retention policies, and the recruitment capacity of companies. These
variables influence employability and job sustainability for the economically active population, making
their analysis crucial for the formulation of effective strategies.

Table 2 presents the relationships between the independent and dependent variables in the flori-
culture sector. These relationships allow for the analysis of how variations between these variables im-
pact job stability and employability within the sector. For the development of the statistical analysis, a
sample of 120 respondents from three areas {administrative (4), post-harvest (36), and cultivation (80)}

has been proposed.
Table 2: Relationships between the study variables. Source: Own elaboration.

Independent variable Dependent variable
Relationships Labor demand (VI-1) .
o ] o Job stability (VD-2)
between Hiring and retention policies (VI-3)
variables Recruitment capacity (VI-4) Economically active population (employed in the

sector) (VD-5)

Previous studies have indicated that in seasonal sectors like floriculture, labor demand increases
labor turnover, affecting the stability of workers. Table 3 shows the observed frequencies between labor
demand and job stability, using plithogenic categories to classify the impact in different labor areas (see
Table 1). Among these, the prevalence of indeterminate relationships is observed, caused by external
factors with an impact on these variables.

Table 3: Frequency observed between the relationship VI-1 and VD-2. Source: Own elaboration.

Job demand/job stability C VH H M L VL Total
Administrative (A) 1 0 1 2 0 0 4
Post-Harvest (PH) 9 3 5 13 4 2 36
Cultivation (C) 5 5 10 42 15 3 80
Total 15 8 16 57 19 5 120
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Table 4 visualizes how policies affect stability in different labor areas of the floriculture sector. It
also shows, in the contradictory zone, factors influencing an inverse relationship between hiring and
retention policies, impacting labor turnover. Finally, Table 5 presents the observed frequencies between
recruitment capacity and the economically active population in the sector, mostly classified as (VH).

Table 4: Frequency observed between the relationship VI-3 and VD-2. Source: Own elaboration.
Hiring and retention policies/job stability C VH H M L VL Total

Administrative (A) 2 0 1 0 0 4

Post-Harvest (PH) 18 2 4 4 0 8 36
Cultivation (C) 25 4 11 30 8 2 80
Total 45 6 16 35 8 10 120

Table 5: Frequency observed between the relationship VI-4 and VD-5. Source: Own elaboration.

Recruitment capacity /
C VH H M L VL Total
economically active population

Administrative (A) o0 3 1 0 0 O 4

Post-Harvest (PH) 9 1 7 10 6 3 36
Cultivation (C) 7 38 1 24 9 1 80
Total 16 42 9 34 15 4 120

To evaluate the relationship between the variables, hypotheses must be defined and expected fre-
quencies calculated. Therefore, the chi-square test requires grouping similar categories to increase the
expected frequencies and ensure the validity of the analysis. For example, instead of analyzing the cat-
egories "Very High" and "High" separately, they are grouped as (H+VH), and "Low" and "Very Low"
are grouped as (L+VL). Similarly, the respondent groups "Administrative (A)" and "Post-Harvest (PH)"
are combined into a single multigroup (see Figure 1), as they share similar characteristics, referred to as

(A+PH).
57
'4 35
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S 18
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Figure 1: Variable frequencies using plithogenic multigroups. Source: Own elaboration.

In Figure 1, three relationships are observed, with high-value frequencies highlighted. Among
them, the relationship (IV-1) and (DV-2) point to a plithogenic zone of indeterminacy, while the rela-
tionship (IV-4) and (DV-5) are located in a high-importance area. In contrast, the relationship (IV-3) and
(DV-2) are found in a contradictory zone. These important zones are analyzed in the following sections
(3.2,3.3, and 3.4).

3.2 Relationship: Labor demand (VI-1) and job stability (VD-2).

Formulation of the plithogenic hypotheses:
e Null hypothesis (Ho): There is no relationship between labor demand and job stability in
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the floriculture sector (false hypothesis).

e Alternative hypothesis (H1): Job stability in the floriculture sector increases directly with the
increase in labor demand (true hypothesis).

e Alternative hypothesis (H2): The relationship between labor demand and job stability is un-
predictable; even though demand increases, other factors influence the stable relationship
between these variables (indeterminate hypothesis).

e Alternative hypothesis (H3): An increase in labor demand reduces job stability (contradic-
tory hypothesis).

Once the hypotheses are defined, the observed and expected structured frequencies are calculated
(see Tables 6 and 7). Finally, the chi-square test will be calculated to assess the discrepancy between the
observed and expected values.
Table 6: Structured observed frequencies. Source: Own elaboration.

Job demand/job stability C (H+ VH) Medium (M) (L+VL) Total
Administrative + Post-Harvest (A+PH) 10 9 15 6 40
Cultivation (C) 5 15 42 18 80
Total 15 24 57 24 120

Table 7: Expected frequencies. Source: Own elaboration.

Job demand/job stability C (H+VH) Medium (M) (L+ VL) Total
Administrative + Post Harvest (A+PH)  5.00 8.00 19.00 8.00 40
Cultivation (C) 10.00 16.00 38.00 16.00 80
Total 15.00 24.00 57.00 24.00 120

To calculate the degrees of freedom (df), formula (2) is used, where for r=2 and c=4, df=3. Therefore,
with a significance level of a=0.05, a critical value of 7.815 is reached. Since X2 = 9.701 > 7.815, the null
hypothesis is rejected and the alternative hypothesis is accepted.

In this case, the alternative H2 hypothesis, or indeterminate plithogenic hypothesis, is selected, as
it has a weight of 47.50% {Medium (M)} over the other plithogenic categories in the analyzed sample
(see Figure 1). Additionally, the selection of this hypothesis is supported by the restriction for hiring
new staff, determined by a highly specialized selection profile. The available vacancies are mainly aimed
at professionals with minimum experience and specific qualifications, which limits opportunities for
recent graduates and other candidates. This factor emerges as one of the most relevant variables in the
studied relationship, highlighting the impact of the selection profile on employment dynamics in the
sector.

3.3 Hiring and retention policies (VI-3) and job stability (VD-2).

Formulation of the plithogenic hypothesis:

e  Null hypothesis (Ho): Labor stability in the floriculture sector does not depend on hiring
and retention policies (false hypothesis).

e Alternative hypothesis (H1): Hiring and retention policies increase labor stability (true hy-
pothesis).

e Alternative hypothesis (H2): A clear relationship between hiring and retention policies and
labor stability cannot be predicted (indeterminate hypothesis).

e  Alternative hypothesis (H3): Hiring and retention policies focused on specific areas decrease
labor stability (contradictory hypothesis).

Once the hypotheses are defined, the calculation of the structured observed and expected frequen-
cies is carried out, as shown in Tables 8 and 9. Finally, the Chi-square test is applied to evaluate the
discrepancy between the structured observed and expected values, in order to verify the proposed hy-
pothesis.
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Table 8: Structured observed frequencies. Source: Own elaboration.

Hiring and retention policies/job stability C (H+VH) Medium (M) (L+VL) Total

Administrative + Post-Harvest (A+PH) 20 7 5 8 40
Cultivation (C) 25 15 30 10 80
Total 45 22 35 18 120

Table 9: Expected frequencies. Source: Own elaboration.

Hiring and retention policies/job stability = C (H+VH) Medium (M) (L+VL) Total

Administrative + Post Harvest (A+PH) 15.00 7.33 11.67 6.00 40
Cultivation (C) 30.00 14.67 23.33 12.00 80
Total 45.00 22.00 35.00 18.00 120

For df=3 and a=0.05, a critical value of 7.815 is obtained, and the analysis of the samples results in
X?=9.237, which is greater than 7.815. Therefore, the null hypothesis is rejected, and the alternate hy-
pothesis is accepted. In this case, the H3 or contradictory plithogenic hypothesis is selected, which has
a weight of 42.50% (C) compared to the other plithogenic categories in the analyzed sample (see Figure

1).

This is due to the high concentration of employment in the cultivation area, which leads to an
overload of work and increased labor turnover. This highlights that, although hiring and retention pol-
icies exist, their effectiveness could be compromised if employment is concentrated in a single sector,
potentially leading to labor instability.

3.4 Recruitment capacity (VI-4) and economically active population (VD-5).

Formulation of the plithogenic hypothesis:

Null hypothesis (Ho): The recruitment capacity in floriculture companies does not influence
the number of economically active population employed in the sector (false hypothesis).
Alternative hypothesis (H1): The higher the recruitment capacity in floriculture companies,
the greater the proportion of the economically active population employed in the sector
(true hypothesis).

Alternative hypothesis (H2): The recruitment capacity and the employment of the econom-
ically active population in the sector do not show a constant relationship due to external
factors (indeterminate hypothesis).

Alternative hypothesis (H3): An increase in the recruitment capacity in the floriculture sec-
tor decreases the employment of the economically active population (contradictory hypoth-
esis).

Once the hypotheses are established, the structured observed and expected frequencies are calcu-
lated, as detailed in Tables 10 and 11. Subsequently, the Chi-square test is performed to evaluate the
discrepancy between the observed and expected values, in order to analyze the validity of the hypoth-
eses proposed in the analyzed relationship.

Table 10: Structured observed frequencies. Source: Own elaboration.

Recruitment capacity / economically ac-

tive C (H+VH) Medium (M) (L+ VL) Total
population

Administrative + Post-harvest (A+PH) 9 12 10 9 40
Cultivation (C) 7 39 24 10 80
Total 16 51 34 19 120
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Table 11: Expected frequencies. Source: Own elaboration.

Recruitment capacity / economically ac-

. . C (H+VH) Medium (M) (L+ VL) Total
tive population
Administrative + Post Harvest (A+PH) 5.33 17.00 11.33 6.33 40
Cultivation (C) 10.67 34.00 22.67 12.67 80
Total 16.00 51.00 34.00 19.00 120

For a critical value of 7.815, a value of X2=7.907 > 7.815 was calculated with a significance level of
o =0.05. Therefore, the null hypothesis is rejected and the alternative hypothesis is accepted. In this case,
the H1 or true plithogenic hypothesis is selected, as it holds a weight of 42.50% (H + VH) over the other
plithogenic categories in the analyzed sample (see Figure 1). Furthermore, it is established that the hir-
ing capacity is effective in improving job stability for the economically active population in the floricul-
tural sector. Thus, initiatives that promote this capacity are supported as a strategy for strengthening
labor within the sector.

3.5 Analysis of the relationships between variables in the floricultural sector.

The relationship between labor demand and job stability was evaluated under the indeterminate
plithogenic hypothesis (H2), which was accepted. The results indicate that fluctuations in labor demand,
influenced by external factors such as economic changes and government policies, have a direct impact
on job stability in the floricultural sector. This increases unemployment and underemployment rates,
emphasizing the need to adjust hiring strategies specifically aimed at including new professionals and
reducing barriers for recent graduates. It is also essential to implement measures to improve job security
and working conditions within the sector.

On the other hand, the relationship between hiring and retention policies and job stability was
evaluated under the contradictory plithogenic hypothesis (H3), which was also accepted. The results
show that, although hiring and retention policies exist, the high concentration of employment in specific
areas of the floricultural sector generates job instability. This is due to work overload and the limited
diversification of job opportunities. Thus, it becomes necessary to reconsider current policies to distrib-
ute employment more equitably and promote greater job stability in the sector.

Finally, regarding the relationship between hiring capacity and the economically active population,
the true plithogenic hypothesis (H1) was confirmed. It was observed that an increase in hiring capacity
supports the integration of a greater proportion of the economically active population, thereby improv-
ing job stability. This highlights the importance of strengthening hiring capacities in the floricultural
sector to reduce unemployment and underemployment rates by providing greater job opportunities
and improving workers' conditions.

4. Conclusion

The plithogenic statistical analysis has revealed that fluctuations in labor demand within the flori-
cultural sector negatively impact job stability by increasing unemployment and underemployment rates.
Despite the existence of hiring and retention policies, their effectiveness is contradictory, suggesting the
need to reconsider these policies to diversify job opportunities and improve employment distribution.
Furthermore, it has been confirmed that greater hiring capacity is linked to higher integration of the
economically active population. This underscores the need to strengthen hiring capacities as a strategy
to improve working conditions and reduce unemployment in the sector.
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