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Abstract. Agricultural credit plays an important role in supporting farm production,
agricultural investment, rural employment, and food security. However, lending to the agricultural
sector involves specific risks arising from production uncertainty, seasonal income patterns, market
price fluctuations, and borrowers’ exposure to adverse economic conditions. Macroeconomic
instability may further affect farmers’ repayment capacity and the quality of agricultural loan
portfolios. This study aims to examine the macroeconomic determinants of agricultural credit risk,
focusing on economic growth, inflation, exchange rate movements, unemployment, and agricultural
production growth. Agricultural credit risk is proposed to be measured using the non-performing loan
(NPL) ratio for agricultural loans. The research adopts a quantitative approach based on secondary
data obtained from official statistical and financial institutions, subject to data availability. A multiple
regression model is proposed to investigate the relationships between the selected macroeconomic
indicators and agricultural credit risk. The study also considers the potential implications of
agricultural credit risk for financial stability, farm investment, and sustainable agricultural
development. The expected contribution is a sector-specific analytical framework that connects
macroeconomic conditions with agricultural lending performance. The direction and magnitude of
the relationships will be established through empirical analysis rather than assumed in advance. The
practical implications may support agricultural credit risk assessment, early-warning systems, and
evidence-based lending policies.
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AHHOTaHI/ISI. CelbCKOXO03SIMCTBEHHOE Kp€aAUTOBAHNC HUI'PACT BAXHYIO POJIb B IIOJACPIKKE
arpapHOro MpoOM3BOJACTBA, HHBECTULUI B CEJIbCKOE XO3SIMCTBO, 3aHATOCTH B CEIBCKOW MECTHOCTH U
oOecrieueHnu HpO,Z[OBOJ'IBCTBGHHOfI 0€e30I1aCHOCTH. O,I[HaKO KpCAUTOBAHHUC arpapHOro CCEKTopa
CONPSDKEHO €O Chenu(puYecKMMH  pHCKaMu,  OOYCJOBJICHHBIMH  HEOIPEICIIEHHOCTHIO
IIPOU3BOJACTBCHHLIX PE3YJIbTATOB, CC3O0HHBIM XapaKTCPOM O1O0XO/10B, KoIeOaHUSIMHA PBIHOYHLIX ILICH U
YA3BUMOCTBIO 3aCMIIIMKOB K H66HaFOHpI/IHTHHM O9KOHOMHWYCCKUM YCIIOBUAM. MaKp03KOHOMI/I‘-IeCKa$I
HECTAOMIILHOCTE MOYKET JOIIOJIHUTCIIbHO BJIMATH Ha IUIATEKECIOCOOHOCTD (bCpMGpOB 1 Kadye€CTBO
KpeIuTHBIX TopTdeneit B arpapHomM cekrope. lLlenp naHHOTO wHCCIEOBaHUS — aHAIU3
MAaKpPOSKOHOMHNYCCKHUX NCTCPMUHAHT KPCAUTHOI'O PHCKa B CCIIbCKOM XO3SHCTBE C AKIICHTOM Ha TaKH€
(bakTophl, Kak SKOHOMHYECKHH pPOCT, HHQIANMS, JUHAMUKA BaJIOTHBIX KYpPCOB, YPOBEHBb
663pa60TI/ILIBI H TCMIIbI pOCTa CEIbCKOXO03SIHCTBEHHOTO IMpOU3BOJCTBA. I[J'ISI OLCHKHU KpECAUTHOI'O
pHUCKa B arpapHOM CEKTOpPE IpeJIaraeTcsl UCIOJIb30BaTh MOKA3aTeNb JOJIU MPOOJIEMHBIX KPEIUTOB
(NPL). B pabore mpuMeHSETCS KOJIMYCCTBEHHBINM IOIXOJ, OCHOBAHHBI Ha BTOPUYHBIX JaHHBIX
O(I)I/II_II/IaJ'IBHBIX CTaTUCTHUYCCKUX H (bHHaHCOBLIX BE€AOMCTB (C YUeTOM HX ,Z[OCTyHHOCTI/I). I[J'ISI
HU3YYCHUS B3aUMOCBA3SHU MCKOY BI)I6paHHI)IMI/I MAaKpPOSKOHOMHUYCCKHNMHU IMOKA3aTCIIAMU U KPECIUTHBIM
PUCKOM B CCIILCKOM XO35IMCTBE npeajaracTesa HUCIoJIb30BaTb MOICIIb MHO’KECTBEHHOU perpeccumn.
Takxe paccMaTpUBaIOTCA BO3MOKHBIE MOCIIEICTBUSA KPEIUTHOTO PUCKA B arpapHOM CEKTOpE IS
(I)PIHaHCOBOP’I CTa6I/IJ'IBHOCTI/I, I/IHBCCTPII.II/IOHHOfI AKTUBHOCTH (I)epMepCKI/IX XO3SIMCTB U YCTOP'IQHBOFO
Pa3sBUTHA CECJILCKOTO XO035I1CTBA. O)KI/II[&CMI:IM PE3YIBTATOM HCCIICAOBAHUA ABJIACTCA pa3pa60TI<a
OTp&CJ'ICBOfI aHaJIUTHYECKON MOACIH, CBSISBIBaIOH_Ieﬁ MaKpOSKOHOMHUYCCKHUEC yCJioBUs C
nokazareisiMi  3((EKTUBHOCTH KpPEAUTOBAHUS CEIbCKOro Xo3sicTBa. HampaBnenuwe u cuiia
BBISIBJIEHHBIX B3aMMOCBSI3€EH 6y,HYT OMNpCACIICHBI B XOJAC SMIIMPHUYCCKOI'O aHAJIM3a, a HC 3aJIaHbl
anpuopu. [lpakThyeckass 3HAUUMOCTb PabOTHI 3aKIHOYAETCd B BO3MOXHOCTH MCIIOJIb30BAHUS €€
PE3YJIbTATOB JIs1I COBCPHICHCTBOBAHUSA OLCHKHW KPCAHUTHBIX PHCKOB, CO3AaHUA CUCTEM PAHHCTO
npeaynpexacHus 1 GopMHUPOBaHUS 0OOCHOBAHHOW MOJMTHKN KPEIUTOBAHUS.
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K.]IIO'-[eBLIe cJIoBa: er,[[I/ITHBIﬁ PUCK B CCIILCKOM XOSSIfICTBC, (bI/IHaHCI/IpOBaHI/Ie CCIIBCKOT'O

X035UCTBA, MPOOJIEMHBIE KPEAUTHI, MAKPOIKOHOMUYECKUE TETEPMUHAHTHI, CETbCKOXO03IUCTBEHHOE
MPOU3BOJICTBO, YIIPABJICHUE KPEAUTHBIM PHCKOM.

1. Introduction

Agriculture plays an important role in economic development by supporting food security,
rural employment, and agricultural investment. Access to credit enables farmers to purchase inputs,
adopt modern technologies, and improve productivity (FAO, 2024). However, agricultural lending
involves specific financial risks due to seasonal income patterns, production uncertainty, and
fluctuations in agricultural commodity prices (Johnson et al., 2017).

Macroeconomic conditions may further influence agricultural borrowers’ repayment capacity.
Inflation can increase production costs, while exchange rate depreciation may raise the prices of
imported agricultural inputs and machinery. Economic growth and changes in market demand may
also influence farm revenues and the ability of borrowers to meet their financial obligations.
Nevertheless, empirical evidence suggests that farm-level and agricultural-sector indicators may be
more reliable predictors of agricultural credit risk than macroeconomic variables alone (Johnson et
al., 2017).

This study aims to examine the macroeconomic determinants of agricultural credit risk,
focusing on economic growth, inflation, exchange rate movements, unemployment, and agricultural
production growth. Using a quantitative research framework, the study proposes to analyse the
relationship between these indicators and the non-performing loan ratio for agricultural loans, subject
to data availability.

The study contributes to agricultural economics research by connecting macroeconomic
conditions with agricultural credit risk management. Its findings may provide useful insights for
financial institutions and policymakers seeking to improve agricultural lending practices and support
sustainable agricultural development.

2. Literature Review and Research Methodology

Previous research has highlighted the importance of both macroeconomic conditions and
farm-specific characteristics in determining agricultural credit risk. Johnson et al. (2017), using data
from 153 grain farms, found that farm-level financial indicators and agricultural-sector variables were
more informative in explaining changes in credit quality than broad macroeconomic indicators alone.
Their findings suggest that agricultural credit risk analysis should consider the financial
characteristics of farms alongside general economic conditions.

Similarly, Muhovi¢ et al. (2019) investigated the determinants of non-performing agricultural
loans in Serbia, Montenegro, and Bosnia and Herzegovina. Their research emphasised the importance
of analysing agricultural lending through sector-specific data and appropriate econometric methods.
Research on agricultural finance also indicates that access to credit can support investment,
technology adoption, and productivity, although barriers to financial services remain important for
farmers and rural enterprises (FAQO, 2024).

Despite these contributions, the relationship between macroeconomic conditions and
agricultural credit risk remains context-dependent. Inflation, economic growth, exchange rate
movements, and unemployment may influence borrowers’ repayment capacity through changes in
production costs, income, market demand, and financing conditions. However, farm profitability,
liquidity, and production performance may also explain variations in loan quality (Johnson et al.,
2017).

To illustrate these relationships, the present study proposes a quantitative framework in which
agricultural credit risk is measured by the non-performing loan (NPL) ratio for agricultural loans. The
explanatory variables include real GDP growth, inflation, exchange rate movements, unemployment,
and agricultural production growth. Multiple linear regression is selected as an introductory
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econometric method because it allows the association between several explanatory variables and
agricultural credit risk to be examined simultaneously.

The proposed model is expressed as follows:

NPLt S ﬁo + ﬁlGDPt + ﬁZINFt
+B3EXR, + B, UNEMP,
+PBsAGR; + &

where

NPL_t- represents the agricultural non-performing loan ratio;

GDP_t- is real GDP growth;

INF_t- is the inflation rate;

EXR_t- represents the exchange rate;

UNEMP_t- denotes the unemployment rate;

AGR _t- represents agricultural production growth;

and \varepsilon_t is the error term.

Based on economic theory, GDP growth and agricultural production growth are expected to
be negatively associated with agricultural credit risk, while inflation and unemployment may be
positively associated with the NPL ratio. Exchange rate movements may have either positive or
negative associations, depending on farmers’ exposure to imported inputs, export revenues, and
currency fluctuations. These expected relationships are hypotheses to be tested rather than established
empirical findings.

For educational purposes, the regression procedure can be demonstrated in STATA using a
simulated dataset. The illustrative results are intended to explain coefficient interpretation and basic
statistical inference; they do not represent actual estimates for any country. In a real empirical study,
the model would require consistent sector-specific loan data, a clearly defined observation period,
and appropriate diagnostic tests. Furthermore, the estimated coefficients would indicate statistical
associations rather than necessarily demonstrating causal effects.

3.1. llustrative Regression Results

To demonstrate the application of multiple linear regression, a simulated dataset is assumed
for educational purposes. The following table presents an illustrative example of how the estimated
coefficients may be interpreted. The figures are hypothetical and must not be treated as actual
empirical evidence.

Table 1. lllustrative OLS regression results

\Variable HCoefficientHExpected sign\
\GDP growth H—0.35 H— \
\Inflation ||0.16 ||+ \
\Exchange rate depreciation ||0.02 “i \
\Unemployment H0.24 H+ \
\Agricultural production growthH—O.ZS H— \
IConstant |7.50 — |

Source: Author’s illustrative example using hypothetical coefficients.

The illustrative coefficients suggest that economic growth and agricultural production growth
may be associated with lower agricultural credit risk. In contrast, inflation and unemployment may
be associated with higher NPL ratios. The exchange rate coefficient is positive in this example,
potentially reflecting increased costs for agricultural borrowers exposed to imported inputs. However,
statistical significance cannot be inferred from coefficient estimates alone; standard errors, p-values,
and diagnostic tests would be required.
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The model is designed to demonstrate how macroeconomic analysis can be applied to
agricultural finance. A real empirical investigation would need to estimate the coefficients using
observed data and test whether the proposed relationships are supported statistically.
4. Discussion and Policy Implications
Agricultural credit risk is closely related to the financial conditions of farmers and the broader
macroeconomic environment. The proposed model provides a framework for examining how
economic growth, inflation, exchange rate movements, unemployment, and agricultural production
growth may be associated with the repayment performance of agricultural loans. However, the actual
strength and statistical significance of these relationships must be established using reliable empirical
data.

Economic growth may improve agricultural credit quality by supporting market demand,
employment, and business revenues. In contrast, rising inflation can increase the cost of seeds,
fertilizers, fuel, and agricultural machinery, placing additional pressure on farm profitability.
Exchange rate depreciation may create further difficulties for farmers who depend on imported inputs,
although its effects may differ for agricultural producers who benefit from export revenues.
Agricultural production growth may improve borrowers’ repayment capacity, while adverse
production outcomes can increase financial vulnerability.

These relationships have several implications for agricultural finance. First, banks should
incorporate agricultural production cycles, farm income patterns, and macroeconomic indicators into
credit risk assessments. Second, financial institutions could strengthen early-warning systems to
identify borrowers who may experience repayment difficulties during periods of rising input costs or
declining agricultural output. Third, policymakers should promote access to appropriate agricultural
financial products, including repayment schedules aligned with harvest periods. Finally, improving
the availability and transparency of agricultural lending data would support more reliable credit risk
assessment and evidence-based policy development.

The proposed framework should nevertheless be interpreted with caution. Macroeconomic
indicators alone may not capture important factors such as weather conditions, farm size, collateral
availability, loan maturity, and individual borrower characteristics. Consequently, a comprehensive
assessment of agricultural credit risk should combine macroeconomic analysis with farm-level
financial information. The practical effectiveness of the recommendations will depend on the findings
of future empirical research.

5. Conclusion and Recommendations

This study proposes a framework for examining the macroeconomic determinants of
agricultural credit risk. It focuses on economic growth, inflation, exchange rate movements,
unemployment, and agricultural production growth as potential factors associated with the non-
performing loan ratio for agricultural loans. The study highlights the importance of understanding
agricultural credit risk within the broader context of agricultural economics and rural financial
development.

The proposed econometric model provides an introductory method for analysing the
relationships between macroeconomic conditions and agricultural loan performance. However, the
illustrative regression results are based on hypothetical data and cannot be interpreted as actual
findings. Reliable conclusions require consistent agricultural lending statistics, appropriate
econometric estimation, and diagnostic testing.

Several recommendations follow from the proposed framework. Banks should strengthen the
monitoring of agricultural borrowers and consider seasonal income patterns when designing
repayment schedules. Policymakers should improve the availability of sector-specific credit data and
support financial products suited to agricultural production cycles. Furthermore, future research
should incorporate farm-level financial indicators, weather conditions, and agricultural commodity
prices to provide a more comprehensive assessment of agricultural credit risk.
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In conclusion, analysing the relationship between macroeconomic conditions and agricultural

credit risk can contribute to a better understanding of the financial challenges facing agricultural

producers. A more comprehensive, data-driven approach may help improve agricultural lending
practices, strengthen financial risk management, and support sustainable agricultural development.
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