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Abstract

A structural equation model (SEM) method was adopted in this study to investigate the nexus between
how government or banking sector financial support to farmers has enhance growth in Nigeria
agricultural sector. Farmer totaling 500 were surveyed using a well-structured questionnaire in Ekiti
State, south western part of Nigeria. Out of the 500-questionnaire distributed, about 362 feedbacks
received was captured using a statistical tool, SPSS and evaluated by means of Analysis of Moment
Structures. From the findings, we discovered that both short and long-time loan has a significant effect
on farmers productivities. The short-time loan is mainly used in acquiring the basics better-quality
seed and pesticides, while the long-time loan is used in acquiring capital equipment for farm use. The
use of improved farm implements through the availability of long time loan has assisted farmers in
increasing their productivity and has made farming easier for them. The study has been able to prove
that the use of long-term loan by farmer foster and helps them maximize their productivity than the
use of shortterm loan, hence, these study backs polices focused at increasing financial supports to
farmers in Nigeria.

Keyword: Agriculture 4.0, Agricultural Financing, Farming, Structural Equation Modeling,
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1. Introduction

The agricultural sector has been identified as an important sector which has aided the economy stability in
Nigeria and other developing nations. South African experience a slight recession in 2018 but was able to come
out of it due to their massive agricultural outputs sales[1]. In Nigeria, the agricultural sector interjects over 5%
to Nigeria gross domestic product and roughly 9% percent to proper employment annually. Following the level
of unemployment in the country, which is hovering around 23.10% as at January 2019[2], it is highly imperative
to recognize where investment exertions needs to be directed. This brings about the question on how government
and financial banks aid support economic development and ensures drastic reduction in Nigeria poverty rate.
This assessment can be tackled by recognizing that majority of the Nigerian populace are extremely poor, and
they live in the rural regions of the country, basically engages in smallholder survival farming for their
livelihood. These categories of this individuals are small and slow-growing agricultural insignificant producers,
with little staple crop produces, soil nutrient diminution as well as small extent of modern implements usage[3-
71. It is encouraging to know that there are some modern input machineries that now exist, like the use of modern
sees which are well improved, use of fertilizer to increase the nutrients of the soil, land management and small-
scale irrigation, which are all targeted towards increasing agriculture productiveness in rural areas.
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There are several studies done to establish if growth in the agricultural sector has reduced poverty in Nigerian
and African hereafter. There are sizable evidences indicating that the influence agricultural growth has on
poverty reduction globally is inevitable, particularly extreme poverty[8-14]. Nevertheless, the exact channels
through which government intervention funds exerted into agriculture sector which might foster and enhance
the agricultural sector performance remain ineffectively understood, provoking some scholars to warn against
giving precedence to agriculture compare to other segments[15, 16]. Also, an all-embracing cross-country
pragmatic has been made to specifically state the circumstances and channels through which financial support,
as a means of government finance, might support economic growth[17-20]. Part of the literature conducted on
same question was also evaluated in African context[21-23]. It has been econometrically analyzed that one of
the major challenges is to be able to singularize between the respective uses of different forms of financial
support. According to Clemens in [24], he separated “early effect” financial support that assist segments such as
agriculture and industry, roads as well as energy, any of which might be required to foster growth or development
at the short to medium term. This is differentiated from other social segments events such as education, water
and humanitarian assistance, health, whose growth impact might be visible in the future or probably not come.
This debates becomes highly imperative even though common emphasis has be laid empirically worldwide
indicates that only limited intuition regarding the genuine economic avenue through which financial support
might aid growth, ensures highly level of reduction in the poverty rate, supports labor’s operational
transformation towards huge productivity in a country like Nigeria where most of the people are domiciled in
the rural areas, and where most of their economic activity is centered on essential crop farming. Despite among
“early effect” channels, financial support given to the agricultural sector might introduce several structural
dynamics other than financial support targeted towards energy systems, industrial sectors or manufacturing
sector. Banks plays a crucial role in the execution of monetary policy activities. A reasonable number of
researchers has conducted survey on the relationship that exist amidst finance and economic growth in the actual
economic situation.

It has been established that several farmers in Nigeria, especially the smallholder farmers are massively
financially incapacitated, and therefore, they are not able to subtitle other means of financial support for banks
credits. In lieu of this, this paper seeks to establish how bank loans or credit facilities to farmers has affected
productiveness of farmer using a structural equation modelling, which is an excellent statistical instrument.

2. Literature Review

2.1 Credit as an Element of Productivity in the Agricultural sector

In the agricultural sector, the use of credit as an autonomous variable is inevitable, credit has been identified as
the major factor that enhances high productivity in the agricultural sector. The use of modern technology in the
agricultural sector to enhance productivity has made sector to be money consuming. Sial et al in [25] has
postulated that the use of better quality seedlings , new farm implements such as tractors, fertilizers and
pesticides that will be required for an adequate farming in anticipation for better productivity requires credits to
purchase them.

We are in the era of digitalization, in which its application cut across all sectors. The agricultural sector is
not left out in this digitalization process whereby, the evolution of industry 4.0 is been adopted by the agricultural
sector, hence, the sector is now being considered as agriculture 4.0. This involves the use of precision technology
in the agricultural sector, according to Zarco et all in [26], precision agriculture has been defined as farming
management idea aimed at measuring and observing as well as responding to both intra and inter-field
inconsistency in crops, or in aspect related to animal or other agricultural sector. The adoption of precision
agriculture has contributed widely towards sustainability in the agricultural sector. The application of precision
agriculture entails the use sensor technologies coupled with procedures to connect planned variable for
monitoring farming practices such as fertilization process, pesticide and herbicide application, seeding, tillage,
harvesting.

As part of the digitalization adoption in the agricultural sector, drone has been identified as agricultural
instrument for monitoring and capturing the images of crops, which are later assessed with software programs
capable of providing data regarding how crops evolving. This enables farmers to know the exact what part of
the farm area requires prompt attention, it could be that a part of the farmland needs to be watered more
intensively, especially during dry season where the use of the irrigation system is required or probably a portion
of the farm land needs attention in respect to weeds removal. The figure 1 below shows the picture of a drone
which is one of the technologies used for precision agriculture.
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Figure 1: The use of drone for capturing and monitoring images and condition of crops and animals: Application
of Agriculture 4.0

The main goal of precision agriculture, which is an application of agriculture 4.0 is majorly to enhance the
productivity of crops and animals while ensuring a higher ecological sustainability.
The adoption of agriculture 4.0 for better farming system implies that a reasonable credit facility must be set
aside to achieve it. The need of financial aid in enhancing agricultural productivity in Nigeria is highly inevitable.
Most of the agricultural implements needs enough capital to acquire them, hence, the need for credit facility is
highly needed. Sogo ef a/ in [27], in his study, analyzed the premeditated role of financial aid played in fast-
tracking agricultural productiveness in Nigeria, his findings illustrated that the major significant determining
factor of development in agriculture productivity is accessibility to valuable credit. Though, it was deliberated
that the triviality of most limitation estimations might be ascribed to deviation of bank loans to nonproductive
projects like funeral ceremonies, naming ceremony, marriage and other social purposes. Notwithstanding this
impediment, numerous empirical research agree that loan facility is a significant tool that aids farmers to acquire
directions on how to use working capital, consumption goods and fixed capital[25].

2.2 Factors aside Finance affecting Agricultural Output.

Some non- financial features which directly or indirectly have impacts on agricultural productivity has been
identified. These are rainfall, labor and land.

2.2.1 Rainfall

Unpredictable rainfall is a natural characteristic of semi-arid and sub-humid humid agroecosystems, restraining
landscape productivity[28]. The farmers in Nigeria has been battling with market risk as well as environmental
challenges such as weather. During drought, there are situations where crops fade away before maturity, and
during the raining season, if there is excess rainfall which may leads to water logging or floods, the agricultural
produce tends to yield poorly. Nigeria is situated in a high drought peril area of the globe[29]. In Nigeria, it has
been established that the whole country experienced a high increase in temperature between the period of year
1971 to 2012[30], and also, there is a drastic decrease in the country rainfall amounting to 20% decrement
between year 1901 to year 2000[31]. The level of increase in the severity and frequency of drought in different
Africa countries is alarming, and this is due to climate change[32]. Several scholars have conducting research
on droughts using different indices for their study in Nigeria over the past forty years[33-47].
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2.2.2 Land

It is confirmed that Land is considered as one of the crucial element of production across segments, in which the
agricultural sector is inclusive[48-50]. Factually, there has been some issues of preference in allocation of lands,
in Nigeria, this scenario is not limited to Nigeria alone, similar case occurred in South Africa. It was reported
that the black South African farmers were deprived some opportunities while the whites’ farmers are given
preference in terms of support via government subventions. This formed a very dualistic agricultural division,
with black south African farmers farming on a small proportion of land [51, 52]with inadequate investment or
institutional backing. In harmonizing farmer efforts, the government must invent policy that gives room for
farmers to obtain land for cultivation in lieu of this, land use amendment law has been a current subject of
discussion around the world [53]. According to Udoh in[54], restraining laws relating to land use requires
amendment to make adequate land obtainable for commercial farming. For instance, the historic inequities in
the Republic of South Africa necessitate a prompt intercession which will ensure some of the land are transferred
to the earlier deprived farmers who farm on insignificant farm land because of their inability to obtain enough
land.

2.2.2  Labour

Labour is seen generally in all sector as an essential variable in production function, both in the agricultural
sector and other sectors. There are Various definitions of labour, it can be defined as the input exerted into any
form of production process in concurrence to the number of hours worked. Before the introduction of the new
emerging technology, it is assured that output of production rises relatively as the labour inputs increases.

3. Research model and hypotheses development

In figure 1 below, the theorized SEM model for agricultural productivity or output is illustrated. Within the
contextual of structural modelling, the exogenous variables characterize those paradigms that exert an impact on
other paradigms within the study and are not affected by other features in the quantitative model. Individuals
paradigms acknowledged as endogenous are influenced by exogenous as well as other endogenous variables
with the model. The model hypothesizes that the agricultural output denoted as AOutput is forecasted by land
size, denoted as LS, also, labor denoted as LH, a short-term debt denoted as STD, as well long-term debt denoted
as LTD. In this study, the single-headed arrows signify causal relationships among explanatory feature and the
dependent features whereas double headed arrows signify covariances amid explanatory variables. Some studies
have argued that land dimension is always a substantial determining factor of agricultural output[55], which
brings us to the 1st hypothesis:

H1: No significant connection amid land dimension and agricultural productivity or output.

This implies that the number hours spent on the farm by the labourer impacts agricultural productivity, i.e.,
agriculturalists who devote more longer hours on his farmland, tends to have a high productivity.

H2: There is no significant relationship amid labour in times of hours spent on farmland and agricultural output.

Also, an empirical evidence in [56] speculated that the short-term credit, which is considered as the working
capital and in turn used acquiring inputs, pesticides has a positive and substantial impact on agricultural
productivity or output.

H3: The short-term loan given to farmers has no substantial impact on agricultural productivity.

Preceding researchers in the field of agricultural production has acknowledged rainfall as an essential
contribution for agricultural production[57, 58].

H4: No substantiated connection amid rainfall as well as agricultural productivity.
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Fig. 2. Effect of credit facility on agricultural productivity or output

Several researchers have discovered the impact of long-term debt (LTD) on agricultural productivity or output.
Darroch (2001) and Deininger et al. (2007), both survey the effect long-term credit has on agricultural
productivity, using South African and India as a case study. They both found out that long-term debt incurred in
facilitating individual ownership of land required for farming. H5: Long-term credit has no substantial impact
on agricultural output.

4. Data and methodology

In carrying out this survey, the hypothesized agricultural productivity or output model was tested, the study made
use of surveyed data acquired from the responses of the distributed structured questionnaires to farmers from
Ekiti State, Southwestern part of Nigeria. About 500 well-structured questionnaire were distributed to
smallholder agriculturalists. The research tools were exposed to dependable and legitimacy tests by means of
“Cronbach alpha as well as confirmatory factor analysis procedures. Only 362 farmers responded which
represent 72.4 percent. An analytical instrument, Statistical Package for Social Sciences (SPSS) Version 22.0
was used to analyse the data. The research tool fulfilled the standards for dependability with the value of 0.732
as the Cronbach alpha outcome. Structural equation modelling was employed for this study. Thus, this study
hypothesized that the agricultural productivity is a subject of rainfall, land size, labor (LH) as well as both the
short-term debt denoted as (STD), long-term debt as (LTD), which are all bank credits bank credits.

5. Results

The Table 1 below, displays the overall average effective observers summed to be n which equal to 363. The
breakdown of the statistics shows that the farmers achieve agricultural productivity within the range of
N1,250,000 and N 1,500,000 on yearly basis (mean score = 3.12). The degree of performance recorded is
buttressed by land dimension averaging 18-22 hectares. The short-term as well as long-term credits was within
N 875 000 to N2,750,000. Considering the labour periods per individual in a day devoted to activities in the farm
daily, it is highly unbelievable that capitals exerted on the farm by farmers aren’t enough to maximize its
productivity, especially, considering the land dimensions of about 10 to 22 hectares of land.

Tablel: Descriptive Data

Mean Deviation Standard N
Agricultural Output as (AO) 1.59 1.034 362
Land 3.12 1.417 362
Labour 2.7 1.139 362
The Short-term credit 1.76 1.275 362
The Long-term credit 1.65 1.279 362
Rainfall 504.36 129.383 362

Also, table 2 below, shows the outcome of chi-square test carried out to ascertain the bivariate relationships
amid the determining variables as well as agricultural output. Each of the determining factors were surveyed
to have substantial links with agricultural output (p < 0.05). The Chi-square test outcomes portrayed in the table
below didn’t attest that the model fits the information being surveyed. We discovered its probability status to be
substantial at (p < 0.05). In order to validate these outcomes as well as be mindful of the limitations of the
outcome of Chi-square indicator expounded below, further vigorous examinations were employed by means of
goodness, fit indices.

Table2: Chi-square analysis between the identified determining factor and Agriculture productivity

S/N Relationship Value df Chi-sq
1 Land size 37.252 30 0.008%**
2 Short-term debt 60.921 35 0.000%**
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3 Long-term debt 121.907 35 0.000%**

Note: *; **; *** means implication at 1%, 5% and 10% correspondingly.
5.1 Best fit model for agricultural productivity.
5.11. Maximum likelihood estimates.

Regression model which formulate some portion of the Structural equation modelling model process established
that there are connections amid some of the factors, which are coherent with the theory. Also, the means
coefficients illustrated in the table below stand quite positive, highly substantial at 5% which implies (p < 0.5).
Earlier studies have revealed that the whole credit is supportively and highly significantly connected to
agricultural output, this study breakdowns credit into two components, which are short-term as well as longterm.
We noticed that long-term loan has a better positive influence on agricultural productivity which is at .1899 than
the short-term loan which is at .120. These results concur with Vikhe in [59] endorsements on longterm loan
rules for Indian small-scale farmers. Also, 1 unit rise in land dimension is said to have led to 10% increment in
agricultural productivity, thereby leaving other factors consistent . Land has a significant role to play in ensuring
agricultural productivity

Table3. Regression weights

Estimate S.E C.R p
Agricultural Outpt (Q14) <--- Short-term debt .120 .044 2.736  .006
(Q21)
Agricultural Output (Q14) <--- Land size (Q7) .100 .037 2.710 .007
Agricultural Output (Q14) <--- Long-term debt .189 .043 4376  ***
(Q22)

Table 4 below, indicates simple relationships amid exogenous variables. It is observed that both short-term as
well as the long-term have have a solid relationship on land dimensions (p < .05). Likewise, short-term loan as
well as long-term loan have a robust relationship.

Table 4. The Covariances

Estimate S.E C.R p

Land sizes (Q7)) <--> Short-term 452 .098 4.626 ok

debt (Q211)
Land size (Q7) <> Long-term 355 .097 3.665 oA

credit (Q22)
Short-term credit <> Long-term .646 .092 7.015 oA
(Q21) credit (Q22)
Table 5: Squared multiple correlations (R?)

Estimation
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Agriculture Output (Q14) 145

The outcomes of the hypothesized Model 1 indicated that labor as well as rainfall are irrelevant in describing
agricultural productivity. The Land size (f =.015), short-term loan (S =.16) as well as the long-term debt (S
=.25) which explain about 15.5% (R?=.145) of agricultural productivity model shown in figure 2. The table 5
above is explanatory. Analysing the Structural Equation Modelling approached adopted, we realized rainfall as
well as labor are not reserved for modelling agricultural productivity using Structural Equation Modelling
approach. The concluding model is exemplified in the Figure 2 below.

5.1.2. Model Fit for Structural Modelling Equation by means of goodness of fit indices.

The key drive for this paper is to ascertain the connection surrounding bank credit loan and agricultural output.
Each one of the indices in Table 6 beneath attest to the fact he sample information is suitable for the model
substantially. It was RMSEA that displayed a weak model fit, nevertheless, most of the indices substantiated
that it’s a virtuous model fit, the RMSEA index outcomes were not reckoned with at all. We deduced that the
model fits the information being examined.

AOrurbpat

=T

LT

Fig. 2. The Impact of loan facility on Agricultural productivity Table 6. The SEM model

fit indices

Index Recommended Value Output Remark
CMIN <05 0.000 Very good
GFI ot commonly suggested) 1.000 Very good

TLI <I(value near to 1 Shows 0.000 Good

It’s a good fit)
CFI1 <l1(value near to 1 Shows 1.000 Very good
Its a good fit)
PCFI Complex to model size 0.000 Very good
RMSEA >0.07 to 0.8 with intimate 0.255 Insignificant,
Interval therefore poor
model fit.
NFI near to 1 Shows It’s a good fit): 1.000 very good
indices< 0.9 can be improved
substantially
PCLOSE <05 0.000 Very good
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6. Discussion and Conclusion

This study employ a survey method in assessing the impact of land dimension, labour as well as both the
shortterm loan and the long-term loan, rainfall in respect to agricultural productivity. The chi-square assessment
outcomes to ascertain the bivariate connections amid the agricultural productivity and the determining factors
was perceived to be substantial at (p < 0.05). Nevertheless, while harnessing SEM, we observed that land
dimensions, short-term loans as well as long-term loans seems to expressively impact agricultural productivity..
This paper have established that small-scale farmers requires loan facility to increase their productivity. From
the findings, we note that 1% rise in short-term loan amount to 0.15% rise in the agricultural productivity of the
farmers leaving supplementary factors consistent. Also, 1% rise in long-term loan amount to 0.24% rise in its
productivity. These outcomes of this study propose that small-scale farmers requires a long-term loan access.
Long-term loan may be used to acquire capital farm equipment’s essential to mechanise farming. These capital
equipment’s could be tractors, irrigation equipment. Also, short-term loan is essential in obtaining and meeting
some important farm needs such as enhanced seedlings, fertiliser as well as pesticides, it could be use in settling
farm workers’ salaries.

The outcome of this study concur with Kohansel in [60], study, he examined the impact of loan availability of
farmers on agricultural investment. The researcher employed logit model and noticed a strong connection
between accessibility to loan, high productivity in the agricultural sector. Also, Gosa et all in [61], discovered
in his study the significance of trade loan on keenness and productivity of the farmers in Romania. Also, in
Jordan, Al-Rjoub in [62] investigated if changes in loan supply rate by the financial sector would have an impact
on productivity, in line with several other studies discussed empirically. The outcomes indicated a positive
relationships between bank loans and productivity enhancement.

Land has been pragmatically studied in this paper, findings showed a positive inputs to production as well as its
impact proposes that any 1% rise in the land dimension amount to 0.123% rise in the farm productivity. This
outcome is in line with Feder in [63], who established that the number of land is an essential determinant of
productivity, in distribution of constrained and unhindered households in the agricultural sector in china. Labor
is seen as insignificant factor as well as rainfall. Though, labor and rainfall coefficient were encouraging, which
implies that they are key elements in the agricultural sector.
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