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Abstract

The extent of engagement of the youth going into farming is steadily seen as
the modern-day panacea for sustainability and extenuation of food insecurity.
Yet, this plodding-shift of the youth has opened new doors for a different
problem that needs efficient agricultural resolution. The study examines the
correlation between youth farming and the various factors that influence the
youth to go into agriculture using data obtained from the Ghanaian youth.
We applied Explanatory Factor Analysis (EFA) of the paradigms, with prin-
cipal component factoring. The results justified using Confirmatory Factor
Analysis (CFA) in AMOS and R. The results showed that technology outper-
forms factors such as motivation, economics, and government policies to sig-
nificantly influence the youth towards farming. Attitude and knowledge were
also found to have an indirect influence on youth farming. The paper con-
tributes to the theoretical influence of technology on the youth and on the
practicality of agricultural farming.

Keywords
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1. Introduction

Technology is gaining eminence in the agricultural industries [1]. According to

Lin and Huang [2], users will accept technology that performs the user’s pre-

ferred task, vice versa. And this willingness to accept has revolutionized modern
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agricultural technology to increase the production of quality and quantity agri-
cultural products whiles reducing loss and labor [3]. The world population
comes with its predicaments in food insecurity issues, agricultural goods and
services fluctuation, price escalation, hunger, poverty, and the like [4]. Agricul-
tural technology stands to be the only solution to curb this canker [5].

Tang et al. [6] added that technology would take a significant role in agricul-
ture in the coming decades, and farmers will become more informed and pro-
ductive via smart farming with automated operations. Currently, in Ghana, every
farmer in the country uses mobile connectivity in agricultural activities; in the
research conducted by Verduyn ef al [7] indicated that billion people used
smartphones, and it is estimated to go high in the mid-century. Some govern-
ments bring technology innovations into the farming industry to train the farm-
ers about the use of farming equipment and machinery, electronic devices, and
the like for them to be at par with the dynamic nature of agriculture farming [8].

Consequently, technology application has been a milestone in Ghana, espe-
cially in the Northern Region, where there are low per capita income and up-
permost poverty rates [9]. Farmers can use Information and Communication
Technology (ICT) devices to relay information to the agricultural stakeholders
who significantly influence the production of the farm crops [1]. The study asks
this question; what factors influence the youth to go into farming? This exam-
ines the factors that might affect the youth to adopt agricultural technology in
Ghana, the challenges, and opportunities. Likewise, not only will this study helps
fill the literature gap, but also gives a graphical assessment of other factors that
influence the other toward youth farming.

The rest of the paper proceeds as follows; previous works relating to agricul-
tural technology, followed by the systematic approach of the research model and
its interpretation. Next, the paper focused on the results and discussion of dis-

coveries during the investigation. The last part is the conclusion of the study.

2. Related Works

At present agriculture farming activities entail information accuracy, forecast,
proficiency in farming operations [10] to sustain food production [4]. This has
been the consistent activity that supplies food in developing countries [11].
Damba et al, [9] asserted that farming output mitigates the uncertainty in food
production, livelihood, and poverty among the emerging economies. Technolo-
gy has been a reliable instrument with diversified strategies that provide mass
agriculture produce in developed nations. In the past decades, technology has
changed breeding domestic animals and crop cultivation [12]. The application of
technology for agricultural growth is an unavoidable issue facing today’s farmers
[13]. Farmers now use technological tools and other appliances to improve cul-
tivations [11] in the farmlands. Damba et a/ [9] added technology in this centu-
ry plays an essential role in agricultural production, especially in the area of
smart farming [14], drone applications [15], decision making, sustainability, and
productivity of food, [16]. Porter and Heppelmann [17], defines technology as
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the use of machinery and scientific knowledge to reduce intensive labor whiles
increasing agricultural production. Walter ef al [18], added these types of ma-
chinery mitigates workloads, minimizes the footprint of farming, and enhances
resource integrations.

Furthermore, weedicides and fertilizers have taken the place of the weeding
and manure application practices among farmers in developing countries [19].
Likewise, precision farming [4], has enabled accurate soil moisture measurement
[12], and swift planting of seedlings on the farmlands [6]. Furthermore, tech-
nology application such sensors usage such as CO, concentration sensor, hu-
midity sensor, etc., in the agrarian field nursing structure prevent excess materi-
als such as water [14]. This has made huge impacts on the variations of fertilizer,
workforce, fallow period, etc. [20]. Amankwah [21], asserted, technology utiliza-
tion in the farming system has boosted biogas integration through raw materials
such as agricultural waste, plant materials, food waste, manure, and the like.
Farmers can also walk in the farm areas while tracking the farmland with Global
Positioning System (GPS) device to capture the total area [19].

In 2005, the World Economic Forum announced 500 million peripheral de-
vices are linked to the Internet, 8 billion are connected presently, and it is pre-
dicted to be 1 trillion in 2030 [22]. These technological devices have facilitated
agriculture and the art of agriculture with a prediction of yield, enabling farmers
to take appropriate storage measures [14]. Furthermore, agriculture technology
is on its way to revolutionize [23] the farming industry, and farmers must pre-
pare themselves to embrace the new future [8].

According to Verspagen [24], technology is of no use to agriculture economic
development if it is unknown to the people. The knowledge of the technology
used must be properly circulated [25] to influence farmers in its operation. Chan-
nels such as the extension officers [26], Community farm associations,
Farmer-to-Farmer interactions [27], agriculture institutions in the country, etc.,
must be operational in the dissemination of technical information.

Conley et al. [28] stated new users might also learn the technological features
from others while other factors such as education, farm size, etc. also play an es-
sential role in technology enactment [25]. Also, the outline of agricultural poli-
cies and provisions made for a particular technology defines its acceptance [5].
Moreover, many perceive technology usage as a decree to their freedom [29],
while others refrain from it due to cultural or religious beliefs. Yet, the millennial
farmers feel easy in this virtual agricultural environment [8], while long-standing
farmers can accept technological innovations if productivity increases whereas
labor reduce [30].

Technology inclusion in the agriculture industry is a milestone in affirming
food security, [31]. In the research conducted by Kansanga et al. [19] on “Tradi-
tional agriculture in transition: examining the impacts of agricultural moderni-
zation on smallholder farming in Ghana under the new Green Revolution,” the
study confirmed the significance of using technology to enhance modern-day

agriculture productivities.
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3. Methodology

With careful consideration of identifying technology as a tool to influence youth
into farming, the researchers designed a questionnaire containing demography
questions and the remaining items grouped into 5 constructs measuring the fac-
tors outlined in research hypotheses. The research questionnaire was subjected
to scrutiny by researchers who have expertise in the field. This implies that the
face validity of the questions was justified. Nevertheless, the content validity was
measured using the Content Validity Ratio (CVR) for each index. The threshold
of CVR for considering the content validity as satisfactory at a 95% confidence
level is 0.75 [32]. The reliability of the research questionnaire was tested using
Cronbach’s Alpha. The test result reveals that the research questionnaire is relia-
ble to be used as a measuring tool for the research, given that the Cronbach’s
Alpha is at least 0.7.

In Table 1, the scales depict an acceptable Cronbach’s Alpha > 0.7, showing
good reliability. To establish convergent validity, each factor was measure at the
threshold of 0.6 following input from [33] for research of this nature [34].
Comrey and Lee (1992) back our guide for selecting the sample size of just over
three hundred participants in [35] who gives the scales as follows: 100 = Poor;
200 = Fair; 300 = Good; 500 = Very Good; 1000 or more = Excellent. Partici-
pants comprised a sample of 70% males and 30% females. Our sample partici-
pants are youth from Ghana who willingly responded to the questionnaires with
an age range from 18 to 34 years old and educated with at least a High School
Diploma. The majority of them have either a Bachelor’s degree (36.5%) or a
Master’s degree (38%), with a handful of them holding a Ph.D. (9.4%). The data
collected was assessed for missing values and outliers using RStudio; no missing
data was found, and no outliers meaning normality assumption, are assured.
Below in Table 2 is the display of the mean and standard deviation of the meas-
ure items for each of the constructs in the questionnaire where N is the number
of respondents for that particular item (in this case, the same number of re-
sponses for each item).

The data analysis for this paper was generated using RStudio Statistical Soft-
ware, SPSS (and AMOS), and the Real Statistics Resource Pack software
(XRealStats v 7.6). The IBM Statistics Package for Social Science (SPSS v 24) was
used to conduct the Explanatory Factor Analysis (EFA) of the constructs, with
principal axis factoring. The results justified using Confirmatory Factor Analysis
(CFA) in AMOS and R. We employed PCA in CFA model fitting and evaluated
the effects with Root Mean Square Error of Approximation (RMSEA), PCLOSE,
Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Goodness of Fit Index
(GFI), Adjusted GFI (AGFI), Relative Chi-Square of the discrepancy (CMIN/DEF),
Akaijke Information Criterion (AIC), Bayesian Information Criterion (BIC) and
Comparative Fit Index (CFI). It should be wealth noted that the thresholds of
the aforementioned indices can be found in Table 3 to be considered as good fit,
[36]. In the case of AIC and BIC values, the smaller, the better.
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Table 1. Reliability and validity.

Constructs (?or?Posite Average Variance ~ Cronbach’s Validity
Reliability (CR) Extracted (AVE) alpha
Technology 0.889 0.616 0.847 established
Economy 0.885 0.658 0.829 established
Motivation 0.896 0.742 0.835 established
Government Policy 0.853 0.658 0.758 established
Youth Farming 0.816 0.596 0.795 established
Source: authors’ computations.
Table 2. Descriptive statistics of the questionnaire (measurement item).
Factor Variable Mean Std. Deviation N
Youth Farming
MEF1 3.12 0.934 310
MEF2 2.43 0.874 310
MEF3 2.84 1.106 310
Technology
T1 2.90 0.922 310
T2 2.28 0.962 310
T3 2.92 0.945 310
T4 2.62 1.029 310
T5 2.26 0.916 310
Economic
Econl 1.53 0.783 310
Econ2 1.57 0.776 310
Econ3 1.83 0.794 310
Econ4 1.98 0.901 310
Motivation
M1 1.77 0.822 310
M2 1.87 0.940 310
M3 1.80 0.745 310
Government Policies
GP1 1.91 0.847 310
GP2 1.90 0.771 310
GP3 2.04 0.895 310
Source: author’s computation.
Table 3. Factor loadings (loading > 0.2 eigen value are in bold)*.
Component
Factor Variable 1 2 3 4 5
T3 0.818 -0.026 -0.016 -0.097 0.120
T4 0.814 —-0.058 -0.010 —-0.046 0.028
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Continued
T2 0.806 0.037 -0.017 0.099 -0.021
T1 0.763 -0.109 —0.043 -0.049 0.103
T5 0.717 0.172 0.000 0.023 0.081
Econ3 0.003 0.836 0.010 0.010 -0.017
Econl 0.046 0.821 0.050 0.064 0.014
Econ2 -0.120 0.797 0.001 —0.022 0.020
Econ4 0.086 0.789 0.064 0.157 —0.046
M2 0.003 0.028 0.902 0.094 -0.003
M3 0.000 0.035 0.843 —-0.050 -0.057
M1 -0.083 0.055 0.838 0.234 0.015
GP2 -0.031 0.093 0.085 0.822 0.052
GP3 —0.040 0.033 0.091 0.811 0.094
GP1 0.015 0.051 0.052 0.801 -0.014
MEF3 0.093 -0.020 -0.037 0.133 0.810
MEF1 0.125 0.006 0.008 —0.003 0.762
MEF2 0.025 -0.010 -0.017 0.004 0.743

Extraction Method: Principal Component Analysis. Rotation Method: varimax with Kaiser Normalization.
a. Bolded loadings are arranged by size. Rotation converged in 5 iterations. Source: authors’ computation.

Study Hypothesis Using Each Construct

The use of technological activities enables youth farmers to analyze and store
data, deploy sensors and perform other functions that enhance productivity [37].

H1. Technology implementation has a positive influence on youth farming
activities.

The rate at which technology application improves production motivation mo-
tivates youth farming [9].

H2. Participants are intrinsically motivated to go into farming.

Furthermore, the economic enhancement obtained from applying technology
in farming activities enables youth farming [38].

H3. Economic development obtained from the application of technology has a
positive influence on youth farming.

Moreover, other external activities such as policies, religion, culture, and im-
plementation contribute to youth farming [29].

H4. Government Policies have a positive influence on youth farming.

H5. Knowledge moderate’s technology application effectively in youth farm-
ing.

The knowledge on the use and enhancement of technology in agricultural farm-
ing improves the application of technology in youth farming.

H6. The attitude of the youth positively correlates with their intrinsic motiva-
tion toward youth farming.

The youth viewing farming as high or low risk for income generation has a
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positive influence on their motivation to go into farming.

4. Result

The pre-data-preparation showed that the participants in this study were youth
between age 17 and 35 years and are fairly educated, of which males are the ma-
jority. The adequacy of each variable to be included was assessed for its appro-
priateness in factor analysis using the Keiser-Meyer-Olkin test (KMO test). The
observed value was 0.768, statistically significant, considering a threshold of 0.60
stated by [39]. To successfully classify the variables into five constructs, the re-
searchers used Cattel’s scree plot and the percentage of variation criterion (PVR)
described by [40]. Figure 1 below shows the scree plot having eigenvalues on the
vertical (y-axis) and the number of constructs extracted on the horizontal (x-axis).
The number of components with eigenvalues greater than 1 is selected (5 ac-
cording to Figure 1). The 5 constructs extracted can explain 66.88% of the vari-
ance.

The measure internal consistency of the items was assessed Cronbach’s alpha,
CR, and AVE and the outcome displayed in Table 1 above. All values reported
are above the threshold, which established that the content validity and reliabil-
ity of the items are satisfactory.

The factor loadings for the constructs give a statistically significant percentage
of variation explained and describe that technology (T) implementation has the
greatest of variance explained, 18.37%, followed by the economic development
(Econ) with 16.85%; participants motivation (M) accounted for 12.69% and
government policy (GP) having 10.56. Except for H2 and H3, all other hypothe-
ses were significant at a 95% confidence level, as shown in Table 4. The inferen-
tial relationship between technology implementation and youth farming was
positive, meaning that the ease of applying technology in agriculture tends to
boost the youth to go into farming. Again, the positive relationships indicate that
if appropriate governmental policies with incentives are laid down for farmers,

young educated people will move into agricultural farming. Also, the negative

Eigenvalue
[ ]

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Component Number

Figure 1. Scree plot of eigenvalues versus number of constructs. Source: authors’ plot.
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Table 4. Path analysis of the model.

X Estimate P-value .
Variable S.E. Hypothesis Result
()] (<0.05)
Youth Farming <« Technology 0.316  0.096 0.001 H1 Supported
. . Not
Youth Farming <« Economics —0.055 0.095 0.564 H2
Supported
. o Not
Youth Farming <« Motivation —-0.076  0.094 0.418 H3
Supported
Youth Farming < Government Policy ~ 0.281  0.103  0.006 H4 Supported
Technology < Knowledge -0.398 0.131  0.002 H5 Supported
Motivation > Attitude 0.044 0.013 kil Hé6 Supported

SE: Standard Error. p-value: *** < 0.0001. Source: author’s computation.

the moderating effect of knowledge on technology implementation in farming
implies that when the youth have enough knowledge on the application and
performance of the technology in farming, their attitude of risk perception on
farming decreases.

In Figure 2, the latent variables are marked with oval shapes, whereas the rec-
tangles are the measurement items, and the circles labeled el to €23 are the un-
observed variations in the model. All the variances (el - e23) were statistically
significant at 95% confidence level during the analysis. The factor loadings are
labeled on arrows from the latent variables to their respective variables, whiles
the path coefficients, S are on the paths from one latent variable to another. The
model fit indices listed in Table 5 asserts that the observed research model’s

goodness-of-fit was satisfactory.

5. Discussion

The purpose of the study was to examine the factors that encourage the youth to
champion agricultural farming in Ghana. Using the Exploratory Factor Analysis
(EFA), the study implemented factors such as motivation, technology, econom-
ics, and external government policies that presumed to have significant effects
on youth farming. Figure 2 gives the graphical representation of these relation-
ships. The study observed that among the hypotheses which were significant to
the effective assessments of the factors toward youth farming, technology ac-
counts for a greater portion of the variance explained. Thus, signifying technol-
ogy as a major determining factor that influences youth farming. We observe
that technology has a positive significant relationship with youth farming, which
means that technology has a direct influence on youth going into farming which
toes the line of initial expectation. Researchers such as Bacco ef al, [37] and Yu
et al, [41] also confirmed technology’s influence on youth and farming.

Also, there was a statistically significant association between government poli-
cies and youth farming (p-value < 0.05). As presented in Figure 2; government

policies equally have a direct influence on youth opting to farm. Tanko, (2020)
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Figure 2. The structural equation model of the study.
Table 5. Model fit summary.
Model Fit Observed Threshold
RMSEA 0.038 <0.08
PCLOSE 0.972 >0.90
CFIL 0.963 >0.90
TLI 0.957 >0.90
GFI 0.933 >0.90
AGFI 0.912 >0.90
CMIN/DF 1.447 <3.0
AIC 331.498 Small enough
BIC 518.326 Small enough

confirmed that external activities such as government policies, religion, culture,
and the like directly influence youth farming.

Furthermore, the relationship between motivation and youth farming was
surprisingly not significant, in statistical terms. The authors discovered that the
indicators for motivation were basically concerned about intrinsic motivation
(where the youth have inner desire and passion to go into farming), other than
the general motivation which would have given an unswerving influence on the
youth farm, as was expected by the authors (see H2). It should be worth noticing
that some indicators of government policy (GP) account for extrinsic kind of
motivation which talks about incentive packages to entice the youth to engage in
agricultural farming. Supported by Damba et al, [9] motivation influence people’s
behavior, especially the youth, to go into the variable providing the source of

motivation.
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The result denotes that the relationship between economic and youth farming
is not statistically significant, yet the interaction of economic factors with moti-
vation increases the absolute total effect of motivation on youth farming. This
means that when the youth is intrinsically motivated, their economic status will
boost their interest in farming and researchers such as Saiz-rubio, [38] con-
firmed economic progress inspires the youth to practice agriculture. The youth
are expected to be more inclined hence more likely when there is an ideal finan-
cial situation.

In addition, other variables such as attitude and knowledge though have no
direct influence on youth farming; they moderate significantly on technology
application in farming to drive the youth to have interest in agricultural farming.

Finally, besides the previously discussed factors, other indicators such as the
number of family members engaged in farming (MEF1), predominant occupa-
tion of the locals (MEF2) [42], the level of education of the youth (MEF3) [43],
and the availability of white-collar job or unemployment rate, among others

have a great influence on the youth’s involvement in farming.

6. Conclusions

This contemporary study analyses four empirical factors such as technology,
motivation, economic and government policies impact on youth farming. Liter-
ature divulges that it is technology application in agriculture that influences the
youth to farm. Still, other factors such as motivation, economic and governmen-
tal policies equally have encouraged the youth. The application and integration
of these factors have been extensively accepted as the key elements that inspired
youth to go into farming efficiently and effectively. The main result of the anal-
yses shows their integration roles cannot be underestimated.

Technology was identified as a universal modern approach for the current
generation of youth, who can use technology to accomplish a greater solution to
humanity’s food insecurity, especially on the African continent. The link be-
tween technology and youth farming was statistically significant, implying that
the outcome in the sample can also be found in the general populace. Further-
more, the study observed that motivation guides the cognitive behavior of the
youth towards farming and maintains them by establishing the driving force as-
sociated with the benefit of being a young farmer in the region. The analysis
further denotes that motivation can also indirectly affect youth farming via eco-
nomic factors allied with the youth.

Also, economic factor (material prosperity, transfer of goods and services,
consumption and the like) was identified to have an optimal determinant on
youth farming acceptance, although the data in this study proves otherwise at
the 95% confidence level. Government Policies such as policy for better remu-
neration, a policy of stability of farming employment and retirement benefits,
government subsidies on agricultural tools and machinery, and the like contrib-

uted to the statistically significant figures obtained during the analysis.
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The study observed that government policies serve as a direct link to influence
the youth towards farming while also providing the platform for technology ap-
plication to achieve the same objective. The study advances our understanding
of pertinent factors that influence the youth’s adoption of agriculture by estab-
lishing the direct theoretical link from these factors. The study recommends that
government and stakeholders lay down efficient and effective policies to moti-
vate the young generation of today toward youth farming for sustainability and
economic development.

Finally, this present study as adding to literature has some limitations which
provide the potential arena for future research. First, this research was conduct-
ed on youths in the West African region of Ghana, therefore, future research is
encouraged to extend to other countries in the Sub-Saharan Africa with similar
interest to boost agricultural farming among the youth. Second, the focus of this
study only involved only participants at a youthful age. Extending the study to
include participants of older generation may give more insight into understand-
ing how the gap between the young and old generation keeps widening or clos-
ing in terms of the interest to go into agriculture farming is suggested for future
research. Third, the present study is limited in volume and variety of data ob-
tained from participants. A variety of factors have inherent attributes to agricul-
tural farming, hence further study to incorporate big data and its analytics is de-
sired. Including additional variables ad applying the right analytics will throw
more light on youth involvement in agricultural farming and increase precision

on information gathered.
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