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This research paper aims to investigate the inluence of risk management strategies and government support pro-

grams on farm income, adopting a principal-agent perspective. The study aims to contribute to understanding how

farmers' decisions regarding riskmanagement and government programs affect their income levels. The theoreti-

cal foundation is based on agency theory, which provides a framework to examine the principal-agent relationship

between farmers and external stakeholders. The research employs a quantitative survey method, collecting data

from 327 farmers in the South and West Java regions of Indonesia over three months. The results indicate that

risk management strategies and government support programs signiicantly impact farm income. The discussion

of the results provides insights into the implications of farmers' risk management strategies and government sup-

port programs on farm incomes. Theoretical andpractical implications, aswell as limitations and future directions,

are also discussed.

© 2023 The Author(s). Published by TAF Publishing.

INTRODUCTION

Farmers face a multitude of challenges that signiicantly

impact their agricultural operations (Yazdanpanah et al.,

2022). Financial risks pose a considerable burden as farm-

ers often invest substantial amounts ofmoney in their oper-

ations, including purchasing seeds, equipment, and fertiliz-

ers (Tien, Hoang, & Sen, 2022). Unpredictable factors such

as weather conditions, crop diseases, and luctuations in

market prices can all contribute to inancial losses, making

it dificult for farmers to maintain a stable income (Tamru

& Minten, 2023). Market uncertainties further complicate

matters as farmers must navigate complex supply chains

and luctuating consumer demands (Nor Diana, Zulkepli,

Siwar, & Zainol, 2022). They need to anticipate market

trends, adjust their production accordingly, and negotiate

fair prices for their products. The volatile nature of mar-

kets adds a layer of uncertainty, making it challenging for

farmers to plan and make informed decisions (Santoso et

al., 2023).

Moreover, environmental hazards pose a signiicant threat

to agricultural operations. Climate change has led to more

frequent and severe weather events, such as droughts,

loods, and storms, which can devastate crops and livestock

(Antwi-Agyei & Stringer, 2021). Extreme temperatures and

irregular precipitation patternsmake it dificult for farmers

to predict growing seasons andmanage water resources ef-

fectively. Environmental hazards also include soil erosion,

depletion of natural resources, and the loss of biodiversity

(Nor Diana et al., 2022). To mitigate these risks and en-

hance their income levels, farmers often adopt risk man-

agement strategies and participate in government support

programs (Luo et al., 2022). Understanding the inluence of

these strategies and programs on farm income is essential

for policymakers, farmers, and researchers. This research

paper uses a principal-agent perspective to assess the in-

luence of riskmanagement strategies and government sup-

port programs on farm income.

Risk management strategies encompass a range of prac-
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tices employed by farmers to mitigate and manage risks

associated with agricultural production, such as crop in-

surance, diversiication, and forward contracting (Ashraf,

Asfa, Imran, & Manzoom, 2022; Mphepo & Urassa, 2022).

Government support programs refer to the initiatives and

policies implemented by governmental agencies to assist

farmers, such as subsidies, grants, and technical assistance

(Arsil et al., 2022). Despite the signiicance of risk manage-

ment strategies and government support programs in agri-

culture, a lack of comprehensive research examines their

impact on farm income from a principal-agent perspective

(Rokicki et al., 2021). Existing studies have primarily fo-

cused on either risk management strategies or government

support programs separately, without considering the com-

bined effect of these factors (Khomiuk et al., 2020). This

study aims tobridge this academic gapby investigating both

variables simultaneously and analyzing their joint inluence

on farm income.

The research is conducted in the context of the South and

West Java regions of Indonesia. These regions are known for

their substantial agricultural sector, with diverse farming

practices encompassing crops such as rice, vegetables, cof-

fee, andpalmoil (Prastiyo&Hardyastuti, 2020). Despite the

agricultural signiicance of these areas, a limited amount of

research has been conducted speciically in this context to

explore the interplay between risk management strategies,

government support programs, and farm income (Adebayo

et al., 2021). Researchers can gain valuable insights into

howriskmanagement strategies andgovernmentprograms

impact farmers' income levels by focusing on this speciic

Indonesian context. It is essential to understand the ef-

fectiveness of various risk management approaches, such

as crop insurance, diversiication of crops, or forward con-

tracts, in reducing inancial risks and ensuring stable in-

come for farmers in these regions (Arsil et al., 2022). Ad-

ditionally, examining the role of government support pro-

grams, such as subsidies, training initiatives, and infras-

tructure development, will shed light on their effectiveness

in assisting farmers and promoting sustainable agricultural

practices.

This study contributes to the existing literature by incorpo-

rating agency theory as the theoretical foundation to exam-

ine the principal-agent relationship between farmers and

external stakeholders. By adopting this perspective, the

study acknowledges the inherent information asymmetry

andmoral hazard issues that arise in the agricultural sector.

Additionally, the study explores the joint inluence of risk

management strategies and government support programs

on farm income, providing a comprehensive understanding

of these factors combined impact. The primary objectives

of this research are as follows:

• To assess the inluence of riskmanagement strategies

on farm income.

• To evaluate the impact of government support pro-

grams on farm income.

• To present theoretical and practical implications

along with future research directions.

By achieving these objectives, the research aims to provide

valuable insights into the effectiveness of risk management

strategies and government support programs in enhancing

farm income from a principal-agent perspective.

THEORETICAL FOUNDATION AND HYPOTHESES DE-

VELOPMENT

The theoretical foundation of this study is based on agency

theory, which provides a suitable framework for analyzing

the principal-agent relationship between farmers and ex-

ternal stakeholders. According to agency theory, conlicts

of interest arise due to the principal's inability to fully mon-

itor the agent's actions and the agent's tendency to act in

their self-interest (Xu, Wang, & Ma, 2022). In the agri-

cultural context, farmers (agents) engage in activities that

are not directly observed by external stakeholders, such

as lenders, insurers, and government agencies (principals)

(Chen, Wang, & Wang, 2023). Farmers adopt risk manage-

ment strategies to minimize the negative impact of risks

on their income. These strategies include the use of in-

surance, forward contracting, diversiication, and hedging.

The adoption and implementation of these strategies are in-

luenced by factors such as farmers' risk preferences, ac-

cess to information, inancial resources, and knowledge of

riskmanagement tools (Shukla, Kapoor, Gupta, &Arunacha-

lam, 2023). By effectively managing risks, farmers can en-

hance their income stability and inancial well-being. Gov-

ernment support programs play a crucial role in promot-

ing risk management and enhancing farm income (Riaman,

Sukono, Supian, & Ismail, 2022). These programs encom-

pass a variety ofmeasures, including subsidies, grants, tech-

nical assistance, and educational programs. Government

support can signiicantly impact farmers' decision-making

processes by reducing the cost of risk management tools,

providing access to capital, and improving knowledge and

skills (Barkatullah et al., 2021; Mohamed & Tawik, 2023).

However, the effectiveness of these programs may vary de-

pending on factors such as programdesign, targetingmech-

anisms, and farmers' awareness and participation. By inte-

grating agency theory, this study aims to examine the re-

lationship between farmers' risk management strategies,
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government support programs, and farm income. The the-

oretical framework suggests that risk management strate-

gies and government support programs can act as mecha-

nisms to align the interests of farmers and external stake-

holders, reducing information asymmetry and addressing

moral hazard issues. Consequently, farmers who effectively

adopt risk management strategies and actively participate

in government support programs are expected to experi-

ence higher farm incomes.

Impact of RiskManagement Strategies on Farm Income

Risk management strategies play a crucial role in mitigat-

ing the negative impact of risks on farm income. Farmers

who adopt effective risk management practices can mini-

mize the inancial losses caused by uncertain events such as

adverse weather conditions, price luctuations, and market

uncertainties (Kyire, Kuwornu, Bannor, Apiors, & Martey,

2023). These strategies enable farmers to protect their in-

vestments, stabilize income, and ensure long-term sustain-

ability. The adoption of risk management strategies can

enhance farm income through various mechanisms. For

instance, insurance is a commonly used risk management

tool that compensates for losses caused by covered perils

(Ketsiri & Pajongwong, 2016; Matchaya, Tadesse, & Kuteya,

2022). Farmers can reduce income volatility and protect

themselves against catastrophic events by ensuring their

crops or livestock. Insurance enables farmers to recover a

signiicant portion of their losses, ensuring a more stable

income stream.

Likewise, forward contracting allows farmers to secure a

predetermined price for their produce before harvest. This

practice enables farmers to lock in favorable prices, reduc-

ing the risk of price volatility and ensuring a steady income

(Shahbaz, Sherafatian-Jahromi, Malik, Shabbir, & Jam, 2016;

Zou, Ren, Mishra, & Hirsch, 2022). By entering into forward

contracts with buyers, farmers can eliminate uncertainties

associated with market luctuations, enhancing their bar-

gaining power and proitability. Diversiication is another

risk management strategy that farmers employ to reduce

income risk. Farmers can spread their risks across different

enterprises by cultivating various crops or engaging inmul-

tiple agricultural activities (Smania et al., 2022). Diversii-

cation enables farmers to hedge against losses in one sec-

tor by generating income from other sources. This strat-

egy helps maintain a more stable and sustainable income

stream, especially in the face of uncertain market condi-

tions. Hence, it is postulated that;

H1: There is a positive impact of risk management strate-

gies on farm income.

The Impact of Government Support Programs on Farm

Income

Government support programs play a crucial role in pro-

moting farm income by providing inancial assistance, ac-

cess to resources, and knowledge transfer. These programs

are designed to address the inherent risks and challenges

faced by farmers, supporting their efforts to enhance pro-

ductivity, proitability, and sustainability. Subsidies are a

common form of government support provided to farmers

(Hussain, Xuetong, Maqbool, Hussain, & Shahnawaz, 2022).

These subsidies can reduce the cost of inputs such as fertil-

izers, seeds, and machinery, making them more affordable

for farmers. By lowering production costs, subsidies con-

tribute to increased proitability and farm income. How-

ever, it is essential to design subsidy programs carefully to

ensure they reach the intended beneiciaries and do not dis-

tort market dynamics (Mohamed & Tawik, 2023). Grants

and inancial assistance programs are another means of

government support that can positively impact farm in-

come. These programs provide farmers with access to cap-

ital for investment in new technologies, infrastructure de-

velopment, and capacity building (Mphepo&Urassa, 2022).

By receiving inancial assistance, farmers can improve their

production eficiency, expand their operations, and diver-

sify their income sources, ultimately leading to increased

farm income.

Technical assistance and educational programs are valuable

components of government support programs. Through

these initiatives, farmers can gain knowledge and skills re-

lated to modern farming practices, sustainable agriculture,

and advanced technologies (Nor Diana et al., 2022). By

acquiring up-to-date information and adopting best prac-

tices, farmers can enhance their productivity, reduce pro-

duction costs, and improve the quality of their produce.

This, in turn, can result in higher market prices and in-

creased farm income. Government support programs also

contribute to income stabilization and risk reduction. For

example, income insurance programs can provide a safety

net for farmers, compensating for income losses during un-

favorable periods (Hanson et al., 2022). By participating in

these programs, farmers can mitigate the impact of income

luctuations, ensuring amore stable andpredictable income

stream. Hence it is postulated that;

H2: There is a positive impact of government support pro-

grams on farm income.
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Theoretical Framework

The theoretical framework of this study, as shown in Figure

1, is based on agency theory, which examines the principal-

agent relationshipbetween farmers andexternal stakehold-

ers. In this context, farmers act as agents who make de-

cisions regarding risk management strategies and govern-

ment support programs. External stakeholders, such as

lenders, insurers, and government agencies, act as princi-

palswhoaim to align the interests of farmerswith their own

objectives.

FIGURE 1. Theoretical framework

RESEARCHMETHODS

A quantitative survey research method was employed to

collect data for this study. The target population consisted

of farmers in the South and West Java regions of Indone-

sia. The sample of farmerswas selected using stratiied ran-

dom sampling. The data collection process took place from

December 1, 2023, to April 30, 2023, covering a period of

ivemonths. To collect data, a structured questionnairewas

developed based on the research objectives and theoreti-

cal framework. The questionnaire consisted of three sec-

tions: demographic characteristics, measures of the study,

and farmers' perceptions and experiences related to risk

management strategies and government support programs.

Prior to data collection, ethical considerations were ad-

dressed by obtaining informed consent from the partici-

pants and ensuring conidentiality and anonymity. In total,

authors received 327 valid responses. The collected data

were then entered into a statistical analysis software pro-

gram for further analysis. Descriptive statistics, correlation

analysis, and regression analysis were performed to exam-

ine the relationships between risk management strategies,

government support programs, and farm income. The sta-

tistical signiicance levelwas set at p<0.05 to determine the

signiicance of the indings.

The majority of the respondents were in the age group of

31-50, representing 67.3% of the sample. In terms of gen-

der, 70.3%of the respondentsweremale, while 29.7%were

female. Regarding education level, 40.4% of the respon-

dents held a bachelor's degree, followed by 42.8% with

secondary school education. The farm size distribution

showed that 42.8% of the respondents had amedium-sized

farm (2-5 hectares), while 29.7% had a large-sized farm

(>5 hectares). In terms of farming experience, the largest

group (40.4%) had 11-20 years of experience. These demo-

graphic characteristics provide a comprehensive overview

of the sample and will be considered when interpreting the

study results in relation to the respondents' proiles.

ANALYSIS AND RESULTS

Descriptive Statistics

TABLE 1. Descriptive statistics for variables

Variables Mean Std. Deviation Skewness Kurtosis

Risk Management Strategies 3.42 0.78 -0.17 -0.10

Government Support Programs 3.89 0.95 -0.07 -0.12

Farm Income (in IDR) 18 billion 5,200,000 0.32 0.09

Table 1 presents the descriptive statistics for the variables

under investigation. The mean score for risk management

strategies was 3.42, indicating that, on average, farmers

moderately adopted risk management strategies. The stan-

dard deviation of 0.78 indicates amoderate level of variabil-

ity in the adoption of these strategies among the respon-

dents. The skewness value of -0.17 indicates a slightly neg-

ative skew, suggesting a slight leftward deviation from the

normal distribution. The kurtosis value of -0.10 indicates

a relatively lat distribution, indicating a lack of extreme

scores. For government support programs, the mean score

was 3.89, indicating a relatively high level of participation

and utilization of these programs among the farmers. The

standarddeviation of 0.95 suggests amoderate level of vari-

ability in the utilization of government support programs.

The skewness value of -0.07 indicates a slightly negative

skew, suggesting a slight leftward deviation from the nor-

mal distribution. The kurtosis value of -0.12 suggests a rel-

atively lat distribution, indicating a lack of extreme scores.

In terms of farm income, the mean income was IDR 18 bil-

lion, with a standard deviation of IDR 5,200,000. The posi-

tive skewness value of 0.32 indicates a slightly right-skewed
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distribution, suggesting some higher-income outliers. The

kurtosis value of 0.09 suggests a near-normal distribution,

indicating a moderate concentration of scores around the

mean.

Correlation Analysis

TABLE 2. Correlation matrix of variables

Variables 1 2 3

Risk Management Strategies 1.00

Government Support Programs 0.56** 1.00

Farm Income 0.34** 0.45** 1.00

Note. **Correlation is signiicant at the 0.01 level (2-tailed).

Table 2 presents the correlation matrix, showing the re-

lationships between the variables. The correlation analy-

sis revealed a signiicant positive correlation between risk

management strategies and government support programs

(r = 0.56, p < 0.01), indicating a moderate positive relation-

ship. This suggests that farmers adopting more risk man-

agement strategies are more likely to participate in govern-

ment support programs. Furthermore, a signiicant positive

correlation was found between risk management strate-

gies and farm income (r = 0.34, p < 0.01). This indicates a

moderatepositive relationshipbetween the adoptionof risk

management strategies and farm income. Farmers who ef-

fectively implement risk management strategies are more

likely to achieve higher farm incomes. Similarly, a signi-

icant positive correlation was observed between govern-

ment support programs and farm income (r = 0.45, p <

0.01). This suggests a moderate positive relationship be-

tween the utilization of government support programs and

farm income. Farmers actively participating in government

support programs aremore likely to experience higher farm

incomes.

Regression Analysis

TABLE 3. Regression Analysis Results

Variables β SE t-value p-value

Risk Management Strategies 0.253 0.112 5.043 <0.001

Government Support Programs 0.241 0.098 4.838 <0.001

Table 3 presents the regression coeficients, standard er-

rors, standardized beta coeficients, t-values, and p-values.

The results indicate that riskmanagement strategies signi-

icantly inluence farm income (β = 0.253, p < 0.001). For

every unit increase in the adoption of risk management

strategies, there is an estimated increase of 0.253 units in

farm income. This suggests that effective implementation

of risk management strategies can lead to higher farm in-

comes. Similarly, government support programs also sig-

niicantly positively inluence farm income (β = 0.241, p <

0.001). For every unit increase in the utilization of govern-

ment support programs, there is an estimated increase of

0.241 units in farm income. This indicates that active par-

ticipation in government support programs can contribute

to higher farm incomes. The regression analysis conirms

the signiicant positive inluences of both risk management

strategies and government support programs on farm in-

come. These indings support the hypothesis that farm-

ers who adopt effective risk management strategies and ac-

tively engage in government support programs are more

likely to achieve higher levels of farm income.

DISCUSSION AND CONCLUSION

The indings of this study highlight the signiicant impact

of farmers' risk management strategies on farm incomes.

The regression analysis revealed a positive relationship be-

tween the adoption of riskmanagement strategies and farm

income. This implies that farmers who effectively imple-

ment risk management strategies are more likely to experi-

ence higher levels of income (Matchaya et al., 2022). One of

the key risk management strategies identiied in this study

was insurance. Farmers who insured their crops, livestock,

or farm assets were better protected against income losses

resulting from adverse events such as natural disasters,

diseases, or market luctuations (Antwi-Agyei & Stringer,

2021). Insurance provided a safety net, allowing farmers

to recover from losses and maintain a stable income.

Additionally, the use of diversiication strategies was found

to positively inluence farm income. Farmers who diversi-

ied their agricultural activities by growing multiple crops,

raising different types of livestock, or engaging in non-farm

activities were able to spread their risks and capture op-

portunities in various markets. Diversiication reduced the

reliance on a single income source and increased the re-

silience of farmers' incomes (Kyire et al., 2023). Further-

more, the adoption of advanced technologies and best prac-

tices in farming was associated with higher farm incomes.

Farmers who embraced modern agricultural techniques,

such as precision farming, the use of improved seeds and

fertilizers, and eficient irrigation systems, were able to en-
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hance productivity, reduce production costs, and ultimately

improve their income levels (Adeyinka et al., 2022).

The indings of this study reveal the signiicant impact of

government support programs on farm incomes. The re-

gression analysis showed a positive relationship between

the utilization of government support programs and farm

income, indicating that farmers actively participating in

these programs are more likely to achieve higher income

levels. Government support programs provide inancial

and non-inancial assistance to farmers, aiming to enhance

their productivity, proitability, and resilience. One of the

key support programs identiied in this study was access to

credit and loans (Mohamed & Tawik, 2023). Farmers who

had access to affordable credit facilities were able to invest

in their farming operations, such as purchasing machinery

and inputs or expanding their land holdings. This, in turn,

led to increased productivity and higher farm incomes.

Furthermore, government programs that provided tech-

nical assistance and training positively inluenced farm

incomes. Farmers who received training on modern

agricultural practices, agribusiness management, or value

chain development were able to improve their skills and

knowledge, leading to enhanced productivity and income-

generating opportunities (Qiao et al., 2022). Technical as-

sistance also included guidance on riskmanagement strate-

gies, enabling farmers to make informed decisions andmit-

igate potential income risks. Government programs facil-

itating market access and promoting value addition were

also associated with higher farm incomes (Li, Wang, Liao,

& Wang, 2022). Farmers who could access better markets

through direct sales or participation in value chain initia-

tives could obtain higher prices for their agricultural prod-

ucts. Market linkages and value-addition activities, such as

processing and packaging, added value to farmers' produce,

allowing them to capture a larger share of the value chain

and increase their incomes.

Theoretical Implications

This study holds several theoretical implications that con-

tribute to the existing body of knowledge in the ield of agri-

cultural economics and risk management. Firstly, the study

adopts a principal-agent perspective in examining the inlu-

ence of risk management strategies and government sup-

port programs on farm income. This theoretical framework

provides a comprehensive lens through which the interac-

tions and dynamics between farmers (agents) and exter-

nal stakeholders (principals) can be analyzed. By consid-

ering the principal-agent relationship, the study elucidates

the mechanisms by which risk management strategies and

government support programs inluence farmers' income

outcomes. Secondly, the study builds on the existing lit-

erature by empirically assessing the joint inluence of risk

management strategies and government support programs

on farm income. While previous studies have examined the

impact of individual factors on farm income, this study ex-

tends the understanding by investigating the combined ef-

fects of risk management strategies and government sup-

port programs. This holistic approach recognizes that farm-

ers' income outcomes are inluenced by a complex interplay

of multiple factors, both within and outside the farm. More-

over, the study contributes to the theoretical understanding

of risk management strategies by highlighting the role of

insurance, diversiication, and technology adoption in im-

proving farm incomes. By emphasizing the importance of

these strategies, the study underscores their potential as ef-

fective mechanisms for income stabilization and enhance-

ment in agricultural systems.

Practical Implications

The indings of this study hold several practical implica-

tions for policymakers, agricultural extension services, and

other relevant stakeholders involved in supporting farm-

ers and promoting sustainable agricultural development.

Firstly, the study emphasizes the importance of promoting

and supporting the adoption of risk management strate-

gies among farmers. Policymakers should design and im-

plement policies that facilitate access to agricultural in-

surance, encourage diversiication practices, and promote

the adoption of advanced technologies. By providing i-

nancial incentives, training programs, and technical assis-

tance, policymakers can facilitate the adoption and effec-

tive implementation of risk management strategies, ulti-

mately enhancing farmers' income levels and reducing in-

come volatility. Secondly, the study highlights the signii-

cance of government support programs in improving farm

incomes. Policymakers should prioritize the provision of

accessible credit facilities to farmers, enabling them to in-

vest in their farming operations and improve productivity.

Training programs and technical assistance should also be

expanded to provide farmerswith the necessary knowledge

and skills to enhance productivity, manage risks, and tap

into market opportunities. Strengthening market linkages,

promoting value addition, and supporting farmers' partic-

ipation in value chain initiatives are also important practi-

cal measures that can contribute to higher farm incomes.

Furthermore, policymakers should consider tailoring sup-

port programs to the speciic needs and contexts of farm-

ers. Recognizing the heterogeneity among farmers, it is
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crucial to develop targeted interventions that address the

diverse challenges faced by different farming systems, re-

gions, and farmer groups. This requires conducting thor-

ough assessments of farmers' needs, engaging in participa-

tory approaches, and involving farmers in the design and

implementation of support programs.

Limitations and Future Directions

This study, despite its contributions, is not without limita-

tions. Three notable limitations are identiied, and future

research directions are suggested. Firstly, the study focused

on farmers in the South and West Java regions of Indone-

sia. Generalizing the indings to other regions or countries

should be done with caution, as the agricultural contexts

and characteristics may differ. Future studies could expand

the geographical scope to include a more diverse sample

of farmers from different regions, countries, or agricultural

systems. Secondly, this study relied on self-reported survey

data, which may be subject to response bias or social desir-

ability bias. Future research could incorporate other data

collection methods, such as interviews or observational

studies, to supplement the survey indings and provide a

more comprehensive understanding of the relationships

between risk management strategies, government support

programs, and farm incomes. Thirdly, this study focused

on the inluence of riskmanagement strategies and govern-

ment support programs on farm incomes. Future research

could explore additional factors that may interact with or

moderate these relationships, such as farmers' characteris-

tics (e.g., education level, experience), market conditions, or

institutional factors. Understanding the complex interplay

of these factors can contribute to a more nuanced under-

standing of the determinants of farm income.
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