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Abstract:

Background: The agricultural sector is pivotal in economies that rely heavily on agriculture, providing
employment opportunities in various rural areas. Agricultural loans are critical to support, but their successful
implementation is essential. In Jordan, where agriculture is a major economic contributor, these loans play a
significant role in enhancing farm productivity and income.

Materials and Methods: Statistical models were used to analyze data from the Jordan Agricultural Credit
Corporation (2004-2021) in three main regions. Classifying loans based on investments, agricultural possessions,
loan types, and loan size. This analysis was conducted to assess agricultural loans, identify influencing factors,
and estimate annual growth rates in Jordan.

Results: This research reveals significant disparities in loan distribution. Agricultural loans are more prevalent
in the central and northern regions, with a focus on water resource development. Small landowners tend to favor
medium-term loans, and in general, there is a positive annual growth in the demand for agricultural loans.
Conclusion: This research emphasizes the importance of agricultural loans in the agricultural sector in Jordan
and calls for equitable distribution, tailored products, and enhanced technical support. Policymakers should focus
on strengthening farmers' capacities, rural infrastructure, and loan conditions to achieve sustainable agricultural
productivity. It provides valuable insights into the role of agricultural loans in developing economies and their
challenges.
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I.  Introduction

The agricultural sector plays a pivotal role in economies that rely heavily on agriculture. This sector
generates job opportunities in various agricultural regions. However, farmers often suffer from insufficient funds
for their agricultural projects. Agricultural loans are considered one of the most feasible and effective solutions to
support the agricultural sector'. However, loan implementation is a crucial component of agricultural policy, and
may not always lead to positive results?.

Deploying agricultural loans is an essential stride towards enabling farmers to invest in the agricultural
domain, thereby enhancing productivity, especially in crop cultivation. These loans provide the financial means
necessary for farmers to develop essential agricultural resources and equipment, ensuring the uninterrupted flow
of agricultural activities®. Simultaneously, effective collaboration between government bodies and non-
governmental organizations (NGOSs) is crucial in offering advisory support for farmer-driven projects. Financial
backing should extend to workshops, extension initiatives, and informative publications containing technical
insights. Special consideration must be given to small farmers and the cooperative sector in the dispensation of
agricultural extension services*.

The wise use of agricultural credit contributes to the advancement of the national economy, especially in
less developed countries. This reflects its importance in enhancing productivity in the agricultural sector®. Many
studies have explored the role of credit facilities in promoting agricultural sector growth, with a particular focus
on the implications of agricultural loans®.

In Jordan, the government is taking decisive measures to address the stressors affecting the local
agricultural sector, to facilitate food production and provision’. Formulating an agricultural policy framework to
address challenges, particularly those arising from climate change stands out as a top priority. Thus, regulations
governing the agricultural sector must be developed to protect food production and supplies within Jordan®,
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Contextual review
This literature review aims to clarify the importance of agricultural credit within developing countries
and to examine the various obstacles associated with accessing credit.

The Significance of Agricultural Loans in Emerging Economies

Agriculture plays a pivotal role in the growth of developing economies, but farmers encounter challenges
in accessing credit. Agricultural loans facilitate the adoption of technology and boost income. Customized loans
and financial education are indispensable. Collaborative efforts between financial institutions and governments
are essential to enhance access in developing nations® 10 11, and 12,

The Importance of Agricultural Loans in Jordan

Agricultural loans are crucial for Jordan's agricultural sector, helping farmers adopt new methods, boost
yields, and increase income?3. They support development by enabling farmers to invest in modern technologies
and inputs, enhancing yields and productivity, and mitigating risk.

Jordanian farmers face challenges securing agricultural financing due to inadequate collateral, high-
interest rates, and lack of financial literacy®. Jordanian government initiatives enhance agricultural credit
accessibility, with the Agricultural Credit Corporation (ACC) serving as a cornerstone by offering low-interest
loans, technical guidance, and training to improve farming methods and increase productivity®€. The Jordanian
government provides subsidized loans to small-scale farmers, enabling them to secure essential agricultural inputs.
Agricultural loans hold a vital role in catalyzing the growth and progress of Jordan's agricultural sector, but
farmers still face barriers to accessing these loans’.

Il. Material and Methods
Data sources
This study analyzed data obtained from the Jordanian Agricultural Credit Corporation®® from 2004 to
2021 in Jordan. The study included three regions: the northern region, which encompasses Irbid, Jerash, Ajloun,
and Mafraq; the central region, comprising Amman, Madaba, Zarga, and Balga; and the southern region,
encompassing Karak, Ma'an, Tafila, and Aqgaba, (Figure 1).

Ajloun__
Jerash-—
Balga

Madaba

Tafilah

I'he northern region

() Thecentral
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Figure (1): depicts two primary components: a map of Jordan within the Middle Eastern context on the left,
and the three main regions of Jordan on the right*°.

Agricultural loans were classified into five investments: land development, water resources, agricultural
industrialization, livestock and poultry development, and production inputs. Loans were also allocated based on
agricultural possessions: less than 30 dunams, 31-60 dunams, 61-120 dunams, and more than 120 dunams (1
dunam = 1,000 square meters). Loans were categorized into four types: seasonal, short-term, medium-term, and
long-term. Loan amounts were divided into four size ranges: up to 5,000; 5,001-10,000; 10,001-20,000 and over
20,000 JOD.

Statistical analysis

After reviewing data from the Agricultural Credit Corporation, a statistical analysis was performed
using?. The data was converted into a logarithmic formula to achieve a normal distribution, and the linear models
following were used to analyze the data.

Log Xjkim = n+Y; +Zx + Vi + YV + ZVy + errotjy,,  (Model 1)

Log Xjkim = nW+Y; +Zy + H + YH; + ZHy, + errotjy,, (Model 2)

Log Xjuim = W+ Y, +Zy + T, + YTj + ZTy; + errotjy,  (Model 3)

Log Xjxm = n+Y; +Z, + S, +YS; + ZS), + errorym (Model 4)
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Where, Log Xjim=Logarithm agricultural loan amounts of the jkIm™ records. p =overall mean.
Y; =Effect of j"" year coded (j=1, 2, and 18, for the years 2004-2021, respectively). Z,=Effect of k' region coded
(k=1, 2, and 3 for the Central, North, and South, respectively). V,=Effect of I agricultural investment coded (I=1,
2 ... and 5) for Agricultural land development, Water resources development, Agricultural industrialization,
Livestock and poultry development, and Agricultural production inputs, respectively. YVj, + ZV,, =The
interaction of year and region with agricultural investment. H,=effect of I'" agricultural possession coded (I=1, 2

. and 4) for the less than 30, 31-60, 61-120, and more than 120 dunums (a dunam=1000 square-meter),
respectively. YH;, + ZH,, =The interaction of year and region with agricultural possession. T,=effect of I type
of loans coded (I=1, 2 ... and 4) for seasonality, short, medium, and long terms, respectively. YT}, + ZT}, =The
interaction of year and region with type of loans. S;=effect of I size of loans coded (I=1, 2 ... and 4) for up to
5,000; 5,001-10,000; 10,001-20,000; more than 20,000 /JOD, respectively. YS;, + ZS; =The interaction of year
and region with the size of loans. errorj,,, =Random error term associated with the Xj;,,, observations with
mean = zero and variance = Ic%. Duncan's test was employed to differentiate the means of the influential
variables?'.

The linear exponential function was employed to estimate the loan amount growth rate. The function is
expressed as follows: Log Y, =loga+ bxX; (Model5)

Where, Yi= Logarithm averages of annual loan amounts, Xi= year of a loan, coded as 1, 2, and 18 for
2004-2021 years, respectively. (a) = Logarithm intercept of annual loan amounts, while (b) = annual rate of
increase in loan amounts. The Model (5) was used to predict the amount of agricultural loans during the study
period.

I11. Result
Evaluation of loan amounts

The average agricultural loan values during the study period were JOD 699,006.211 for investments and
JOD 514,011.028 for possessions. Table (1) shows that agricultural possession loans displayed the highest
variance, while investments had the lowest variance based on F values.

Table (1): Analyze the variance of logarithmic transformations of agricultural loan amounts
across years, regions, investments, possessions, loan type, and loan size in Jordanian Dinars

(JOD).
Models Source of Variation DF Mean Square F Value Pr>F CcVv
Year (2004-2021) 17 6.491 32.11 0.0001
Region 2 11.341 56.09 0.0001
. Agricultural investment 4 19.939 98.61 0.0001
First YearxAgricultural investment 68 3.029 14.98 0.0001 321
RegionxAgricultural investment 8 1.682 8.32 0.0001
Residual 170 0.202
Year (2004-2021) 17 1.569 12.58 0.0001
Region 2 7.367 59.06 0.0001
Second Agricu!tural possession. 3 199.803 1601.57 0.0001 268
YearxAgricultural possession 51 0.645 5.17 0.0001
RegionxAgricultural possession 6 0.251 2.01 0.0678
Residual 136 0.124
Year (2004-2021) 17 1.710 2.75 0.0006
Region 2 27.347 44.02 0.0001
. Type of loans 3 221.677 356.79 0.0001
Third YearxType of loans 51 3.000 483 oooor | 618
RegionxType of loans 6 8.749 14.08 0.0001
Residual 136 0.621
Year (2004-2021) 17 2.962 52.94 0.0001
Region 2 10.903 194.87 0.0001
Size of loans 3 37.662 673.12 0.0001
Fourth YearxSize of loans 51 0.201 3.59 0.0001 1.65
RegionxSize of loans 6 1.897 33.92 0.0001
Residual 136 0.055 52.94

Region = central, north, south; Agricultural investment = agricultural land development, developing water resources,
agricultural industrialization, development of livestock and poultry, agricultural production inputs; Agricultural
possessions = (less than 30), (30-60), (61-120), (more than 120) dunums, a dunam=1000 square-meter; Type of loans =
seasonality, short term, medium term, long term; Size of loans = (up to 5,000), (5,001-10,000), (10,001-20,000), (More
than 20,000)/JOD.
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Years, regions, agricultural investments, agricultural possessions, loan types, and sizes all influenced
agricultural loan amounts. The interactions between years or regions with investments, possessions, loan types,
and sizes were highly significant, except for the interaction between possessions and regions, which showed no
significant effect (Table 1).

Table (2) shows that agricultural loans are more common in the central and northern regions than in the
southern according to investments and possessions. On the other hand, the highest amounts of loans were in the
center region and lowest in the southern according to types and sizes of loans.

Table (2): Least-square means and standard errors of the logarithm of agricultural loan amounts across
years, regions, investments, agricultural possessions, type, and size of loans /JOD.

Models Factors No. Least-Square means + SE
Central 90 14.258+0.0472
Region North 90 14.181+0.0472
South 90 13.608+0.047°
. 1 54 13.969+0.061°
First 2nd 54 15.014+0.0612
Agricultural investment 3" 54 13.461+0.061°
4 54 13.602+0.061°
5th 54 14.032+0.061°
Central 72 13.330£0.0412
Region North 72 13.35240.0412
South 72 12.781+0.042°
Second 1 54 15.978+0.048?
2nd 54 12.291+0.048°
Agricultural possession 3t 54 11.670+0.048¢
4th 54 12.679+0.048°
Central 72 13.316+0.0922
Region North 72 12.860+0.092°
South 72 12.086+0.094°
Third 1 54 12.369+0.107°
2nd 54 11.588+0.108¢
Type of loans 3 54 15.7410.108°
40 54 11.318+0.108°
Central 72 14.677+0.0272
Region North 72 14.489+0.027°
South 72 13.929+0.027¢
Fourth 1 54 15.506+0.032°
Size of | 2 54 14.469+0.032°
126 ot loans 3 54 13.79340.032°
4 54 13.692+0.032°

Agricultural investment = (1%=agricultural land development), (2= water resources development), (3"=agricultural
industrialization), (4"= livestock and poultry development), and (5"=agricultural production inputs). Agricultural possessions =
(1%=less than 30), (2"=31-60), (3"=61-120), and (4"=more than 120) dunums, a dunam= 1000 square-meter. Type of loans = (1%
=seasonality), (2"¢ =short), (3"= medium), and (4"= long) terms. Size of loans = (1¥=up to 5,000), (2"°=5,001-10,000),
(3"=10,001-20,000), (4= more than 20,000) /JOD.

Loans to agricultural investments were mainly directed to water resources development, which received
the highest percentage, followed by land development and agricultural production inputs. On the other hand,
minimal loans were directed towards agricultural industrialization and livestock and poultry development.
Agricultural possessions with an area of less than 30 dunums received the highest amounts of agricultural loans
compared to other possessions (A dunam = 1,000 square meters). Most agricultural loans were medium-term and
received the largest amounts compared to other agricultural loans (seasonal, short-term, and long-term). The
lowest-value agricultural loans (up to a maximum of 5,000 JOD) received the highest amounts compared to other
loans (Table 2).
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Annual growth of loans

Table (3) presents the annual growth rates of agricultural loans that were highly statistically significant
for overall mean, investments, agriculture possessions, and loan sizes, except for types of loans. The average
annual growth rate of total agricultural loans reached 6%. The growth rates of agricultural loans according to
investments, loan sizes, and agricultural possessions were about 11%, 8%, and 5%, respectively.

Table (3): Shows the annual rates of increase (b) in agricultural loans over the years of study (Model

5).
Agricultural Parameter Standard F
Loan Estimates (b) error Value Pr>F cv
Agricultural investment 0.1141 0.0138 68.22 0.0001 8.41
Agricultural possession 0.0507 0.0235 4.63 0.0325 13.55
Type of loans 0.0006 0.0293 0.001 0.9836 17.40
Size of loans 0.0852 0.0117 52.54 0.0001 6.24
Overall mean 0.0636 0.0168 14.32 0.0003 5.46

Figure (2) displays the curve illustrating changes in the least-square means of agricultural loan amounts
over the years of study. An increasing trend was observed in annual agricultural loans, as described by the
following formula:

Log Y; = Log (12.978) + 0.0047 X; (Model 5)

16
o
g y=12.978 x 00047
g R2=0.7697
L]
« 14
c
=
o
E
L]
5
o 12
-
L=
£
=
o
1]
S 10
g N WK~ 0 O 0 = NMmo T ONnWw N~ N0 =
o 0 0 0 0 = = - - L= I . . . B, | (%) o~
 © o0 0 o0 0 O 0 O 0 0o 0 o o o o o o
™~ ™~ NN NN NN ™~ ™~ NN AN NN ™~ ~

Years

Figure (2): Shows curve of annual agricultural loan growth rate (least-square means) during the study
period.

Table (4) presents the average estimated and expected agricultural loan amounts amounting to
784,655.46 JOD. The correlation rate between these values reached 88%, with high statistical significance.

Table (4): Shows indicators of estimated and predicted logarithmic loan amounts in JOD, along with the
correlation between them.

Variable Mean Std Dev Sum Min. Max.
Log estimated agricultural loan amounts 13.57277 0.38805 24430991 12.87980 14.40804
Log predicted agricultural loan amounts 13.57315 0.34006 244.31670 13.03170 14.11460

Pearson correlation coefficients = 0.876 with (P<0.01).

V. Discussion
Variability in agricultural loans can be attributed to a variety of factors. These factors include loan terms,
geographic location, type of production, government support, risks, returns, needs, economic development,
infrastructure, and the institutional environment. Additionally, changes in policies, climate, prices, credit
availability, and farmer demand play a significant rolg?> 23 24and25,

DOI: 10.9790/5933-1406014956 www.iosrjournals.org 53 | Page



Assessing the Impacts of Agricultural Loans on Agricultural Sustainability in Jordan

Agricultural loans varied significantly due to factors like investments, possessions, loan types, and
regions, influenced by social and cultural factors. On the other hand, the relationship between possessions and
regions remained consistent, influenced by factors such as property size, production type, credit availability, and
government policies?®. Micro entrepreneurs seeking loans also faced potential barriers related to religious beliefs,
social obligations, microfinance awareness, and financial factors'’.

Agricultural loans are less common in southern regions due to disparities in resources and varying
agricultural needs, potentially resulting in an unequal distribution as interest in agriculture grows in these areas.
The allocation of agricultural loans varies significantly across different investments. Water resource development
receives the highest number of loans, followed by land development and production inputs. In contrast,
agricultural industrialization, livestock, and poultry development receive the least funding. Investments in water
resource development reflect their crucial importance in areas facing water scarcity. Jordan is also committed to
improving its agricultural sector and productivity, as evidenced by its support for land development and
agricultural production inputs. Insufficient financing for agricultural product processing, livestock, and poultry
development may indicate that these sectors require more funding than Jordan's budget allows. Agricultural loans
promote technology adoption, mechanization, increased productivity, improved living standards, and poverty
reduction. However, accessing credit poses challenges, including loan regulations, high-interest rates, guarantee
issues, and a lack of protection against disasters. Agricultural land investment is preferred in Indonesia, while
credit is crucial for Pakistan's agricultural economy?”: 2,

Smaller agricultural possessions (less than 30 dunums) in Jordan receive higher loan amounts due to their
significant impact on the agricultural sector. Government agencies allocate a larger share of loans to these
landholders, as individuals with smaller plots often struggle to secure funding from commercial banks, relying
primarily on government institutions for financial assistance. Agricultural land under 30 dunams affects food
production, rural employment, and socio-economic significance. Government agencies are drawn to these smaller
possessions, supporting sustainable production efforts. Securing credit is a challenge for Slovak farms, especially
those with low agricultural production?®. Improving smallholders' access to credit can enhance productivity per
unit area in Pakistan®. Agricultural credit in India tends to favor affluent regions and more prosperous farm
households within those areas®!.

Farmers, owing to their financial viability, tend to prefer medium-term loans. These loans offer more
flexibility compared to the stricter conditions of longer-term loans and are commonly used to support agricultural
ventures such as equipment purchases and land development. Smaller amounts are frequently designated for
seasonal and short-term loans, typically employed to fund pressing agricultural requirements like acquiring seeds,
fertilizers, pesticides, and other indispensable farming essentials. In contrast, medium-term loans prove ideal for
farmers aiming to finance agricultural ventures, while long-term loans may be less favored due to the stringent
prerequisites for obtaining them®? 33,

Agricultural loans in Jordan vary based on size, with smaller loans (up to 5,000 JOD) receiving more
attention. This differs significantly from larger loan categories (5001-10,000; 10,001-20,000; over 20,000 JOD),
which are less prioritized. Financial institutions prefer smaller agricultural loans because they help farmers
manage financial risks, while larger loans involve greater disbursal risks. Furthermore, issuing small agricultural
loans promotes sustainability through improved accountability in repayment, benefiting agriculture. These loans
also serve as a valuable starting point for new farmers by offering essential startup financing. It is worth noting
that factors like interest rates, loan terms, and repayment schedules greatly influence the range of loan amounts in
agriculture34. Significantly increased agricultural loans stimulated agricultural growth in Slovakia®, while
agricultural credit agencies in Jordan introduced measures to reduce excessive lending®.

Microcredit depends on the borrower's ability to repay, with larger loans going to those who accept higher
interest rates and own significant assets. Jordanian social obligations seem to have little influence on loan
decisions®’. In Jordan, annual agricultural loan growth owes its rise to increased government support, better loan
conditions, higher sector demand, and a favorable economy. The greatest annual increase was seen in agricultural
investments, outpacing both Agricultural possessions and loan size. This phenomenon may be due to farmers'
preference for loans to finance agricultural projects due to economic opportunities, as high growth rates reflect
the demand for increased production3® 3,

Improved loan terms, government support, and favorable agricultural conditions drive higher agricultural
loan amounts, fostering sector growth. Punjab saw a substantial increase in agricultural credit, aligned with the
government's ongoing sector focus, while Bihar also experienced a credit rise driven by the success of annual
credit schemes and total loans®'.

A rising trend in annual agricultural loans in Jordan has been linked to a positive relationship between
agricultural credit and production, as credit drives agricultural growth, vital for safeguarding livelihoods, income,
and food security in Bihar®. Hungary experienced an annual credit increase of 24.486 billion Hungarian forints,
approximately equivalent to 76.76 million US dollars, which bolstered its agricultural sector growth®. For rural
growth in Pakistan, a collaborative approach involving financial institutions, government, non-governmental
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organizations, and rural development organizations is essential to empower farmers, foster growth, and enhance
the agricultural sector's contribution to GDP®.

A high correlation coefficient indicates a strong positive linear relationship between estimated and
expected farm loan amounts. This confirms that the exponential equation (Model 5) can be used to predict the size
of agricultural loan amounts in Jordan.

V. Conclusion

This research concludes that the largest agricultural loan amounts were driven by investments and that
the overall annual growth rate of agricultural loan amounts was 6%. Agricultural loans were primarily allocated
to improve water resources in agricultural lands with an area of less than 30,000 square meters. These loans were
medium-term duration and had a maximum limit of 5,000 JOD.

Additionally, this research confirms that loans are necessary to support the agricultural sector in
increasing productivity, thus improving farmers’ livelihoods. Agricultural policies should prioritize strengthening
farmers' technical capacities, supporting rural infrastructure, and providing favorable loan terms to enhance
sustainability. It recommends adopting a fair distribution of loans, tracking loan growth, and diversifying loan
options to improve the efficiency of agricultural lending and the sustainability of the sector in Jordan.
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