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ABSTRAK

Diversifikasi usaha pertanian dan perikanan merupakan strategi penting bagi rumah
tangga pedesaan dalam menghadapi ketidakpastian pendapatan yang disebabkan oleh
fluktuasi harga komoditas, perubahan iklim, dan keterbatasan lahan. Penelitian ini
bertujuan untuk menganalisis model diversifikasi usaha pertanian dan perikanan yang
diterapkan oleh rumah tangga di kawasan pesisir serta mengukur dampaknya
terhadap peningkatan pendapatan rumah tangga. Penelitian dilakukan di Kabupaten
Gresik, Jawa Timur, melibatkan 120 rumah tangga yang dipilih menggunakan metode
stratified random sampling. Data dikumpulkan melalui wawancara terstruktur
menggunakan kuesioner tervalidasi. Analisis data menggunakan pendekatan analisis
pendapatan, analisis regresi berganda, dan analisis kelayakan usaha (R/C ratio dan
B/C ratio). Hasil penelitian menunjukkan bahwa rumah tangga yang menerapkan
model diversifikasi terintegrasi antara usaha tambak udang, budidaya ikan bandeng,
dan pertanian padi memperoleh pendapatan rata-rata sebesar Rp 8.750.000 per bulan,
lebih tinggi 62,3% dibandingkan rumah tangga yang hanya mengandalkan satu
sumber usaha (Rp 5.390.000 per bulan). Nilai R/C ratio diversifikasi terintegrasi
sebesar 2,87 menunjukkan kelayakan usaha yang signifikan. Faktor modal usaha,
akses teknologi, dan keikutsertaan dalam kelompok tani-nelayan secara signifikan
berpengaruh terhadap tingkat pendapatan (p < 0,05). Penelitian ini menyimpulkan
bahwa model diversifikasi usaha terintegrasi berbasis agromaritim mampu
meningkatkan pendapatan dan ketahanan ekonomi rumah tangga secara
berkelanjutan.

Kata kunci: agromaritim, diversifikasi usaha, ketahanan ekonomi, pendapatan rumah
tangga, pertanian-perikanan

ABSTRACT

Agricultural and fishery business diversification is a critical strategy for rural
households to cope with income uncertainty caused by commodity price fluctuations,
climate change, and land limitations. This study aims to analyze the diversification
model of farming and fishery businesses adopted by households in coastal areas and to
measure its impact on household income improvement. The research was conducted in
Gresik Regency, East Java, involving 120 households selected using stratified random
sampling. Data were collected through structured interviews with validated
questionnaires. Data analysis employed income analysis, multiple regression analysis,
and business feasibility analysis (R/C ratio and B/C ratio). The results indicate that
households implementing an integrated diversification model—combining shrimp pond
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farming, milkfish aquaculture, and rice cultivation—achieved an average monthly
income of IDR 8,750,000, which is 62.3% higher than households relying on a single
business activity (IDR 5,390,000 per month). The R/C ratio of 2.87 for the integrated
diversification model confirms significant business viability. Capital availability,
access to technology, and membership in farmer-fisher groups significantly influenced
household income levels (p < 0.05). This study concludes that an integrated agro-
maritime-based business diversification model can sustainably improve household
income and economic resilience.

Keywords: agro-maritime, business diversification, economic resilience, household
income, agriculture-fishery
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INTRODUCTION

The agriculture and fisheries sector is the backbone of the economy of rural and coastal
communities in Indonesia. These two sectors absorb more than 38% of the national workforce and
contribute significantly to national food security (BPS STATISTIK POTENSI DESA
KABUPATEN GERSIK, 2025). However, the reality on the ground shows that the majority of
farmer and fisher households are still trapped in the cycle of poverty (Saing & Berkerakyatan,
1990). This condition has become a phenomenon that dependence on one type of business that is
vulnerable to economic and climate shocks is a matter of great concern.

Agricultural household income in Indonesia shows high variability. This condition occurs
mainly due to fluctuations in the price of agricultural commodities that farmers cannot
control(Njurumana et al., 2025). According to (Pertanian, 2025), The farmer exchange rate (NTP)
in several sub-sectors has come under significant pressure in the last five years, reflecting the weak
bargaining position of farmers in the agricultural value chain. On the other hand, the fisheries
sector faces challenges in the form of decreased productivity due to coastal ecosystem degradation,
climate change, and rising operational costs.

Business diversification is seen as a strategic solution to reduce risk and improve household
income stability. The concept of diversification in the context of agriculture and fisheries involves
the simultaneous development of several types of businesses(Nguyen et al., 2025; Solidario de
Souza Benatti et al., 2025). So that the risk of business failure for one commodity can be
compensated by the success of the other commodity(Adhikari et al., 2025; Minh & Schmitter,
2025). This strategy also allows for more efficient and optimal utilization of resources, given the
characteristics of coastal areas that have dual potential between inland agriculture and aquaculture.

Several previous studies have proven the effectiveness of business diversification in increasing
household income. According to the view (Jacobi et al., 2024; Ulya et al., 2025) It was found that
farmer households that diversified into rice farming businesses experienced an increase in income
of 40-55% compared to monoculture farmers. In line with that condition according to the
view,(Rohaeni et al., 2025) It shows that the integration of aquaculture business with palawija
agriculture in coastal areas is able to increase household income. So in general this can reduce the
level of economic vulnerability.

However, studies on integrated diversification models that combine shrimp pond business,
milkfish farming, and rice farming systematically in one comprehensive analytical framework are
still very limited. Most of the existing research only examines partial diversification without
considering the dynamics of interaction between types of businesses. Therefore, this research can
contribute holistically to household income. This is where there is a research gap that is the
foundation that makes this research interesting to raise.
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This research aims to: (1) identify patterns and models of diversification of agricultural and
fishery businesses implemented by households in the coastal areas of Gresik Regency; (2) Analyze
the contribution of each type of business to total household income; (3) measuring the financial
feasibility of the integrated diversification model; and (4) identify factors that significantly affect
the income level of households that diversify their businesses.

RESEARCH METHODS

Research Location and Time

This research was carried out in Madumulyorejo Village, Dukun District, Gresik Regency,
East Java, from February to December 2025. This area is a center for diversification of fisheries
and agricultural businesses, chosen purposively because it has the characteristics of a representative
coastal area. The condition of the community is actively carrying out activities to diversify wetland
agricultural businesses as well as pond fisheries cultivation.

Population and Sample

The research population is all households that have business activities in the field of
agriculture and/or fisheries in the research area, totaling 847 heads of families based on data from
the Marine and Fisheries Service of Gresik Regency (2025). Sampling was carried out using the
stratified random sampling method based on the main type of business carried out, so that 120
respondents representing four strata were obtained: (1) Pure rice farmers (n=30), (2) Pure
fishermen/farmers (n=30), (3) combination of small-scale agriculture (n=30), and (4) combination
of medium-scale agriculture-fisheries (n=30). The determination of the sample count refers to the
Slovin formula with an error tolerance limit of 5% (Mouratiadou et al., 2023; Werdofa et al., 2025).

Data Collection Techniques

Primary data were collected through structured interviews using questionnaires that had been
tested for validity and reliability. The questionnaire included household profiles, type and scale of
business, income structure, production cost structure, access to capital and technology, and
participation in farmer/fisher groups. Secondary data were obtained from the Gresik Regency
Central Statistics Agency, the Marine and Fisheries Service, the Agriculture Service, as well as
relevant scientific publications.

Data Analysis

Data analysis uses several analytical approaches as follows:
First, the analysis of business income is calculated using the formula:

r=TR-TC

where m is profit (Rp), TR is total revenue (Rp), and TC is total cost of production
(Rp)(Garcia-Cornejo et al., 2025; Makate et al., 2022; Maryoni et al., 2023; Pecurli¢ et al., 2025).

Second, the business feasibility analysis uses the R/C ratio and B/C ratio. The R/C ratio is
calculated as a comparison between total revenue (TR) and total cost of production (TC). The R/C
ratio value of > 1 indicates that the business is financially viable(Derpsch et al., 2024; Patiung &
Sarimaryoni, 2025).

Third, multiple regression analysis is used to identify factors that affect household income.
The regression model used is:

Y:,Bo'f‘ﬂ[)(l +,Bz)(2+ﬂ3)(3+ﬁ4X4+ﬁ5)(5+8

where Y is total household income (Rp/month), Xi is the area of land/pond (ha), X is
business capital (Rp), Xs is business experience (years), Xa is technology access (score 1-5), Xs is
the participation of farmer/fisher groups (dummy: I1=yes, 0=no), Po is constant, Bi—fs is the
regression coefficient, and ¢ is the term error.
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Classical assumption tests including normality tests (Kolmogorov-Smirnov),
multicollinearity tests (VIF), heteroscedasticity tests (Glejser), and autocorrelation tests (Durbin-
Watson) are performed before the interpretation of regression results. All statistical analysis using
SPSS software version 26.0 and Microsoft Excel 2021.

RESULTS AND DISCUSSION

Respondent Characteristics

The socio-demographic characteristics of the respondents are presented in Table 1. The
average age of the respondents was 42.7 years old with the level of education dominated by high
school/vocational school graduates (45.8%). The majority of respondents have been in
agriculture/fisheries business for more than 10 years (62.5%), indicating a high level of experience
and attachment to the sector. The area of land/ponds managed varies between 0.25 ha to 3.5 ha,
with an average of 1.2 ha per household.

Table 1. Socio-Demographic Characteristics of Respondents (n=120)

Features Category Percentage (%)
Age (years) 25-35 22,5
36-45 38,3
46-55 28,3
> 55 10,9
Education Elementary/Not Finished 18,3
Junior High School 20,0
High School / Equivalent 45,8
D3/S1 15,9
Experience (years) 1-5 12,5
6-10 25,0
11-20 45,8
>20 16,7
Land area (ha) 0,25-0,5 30,0
0,51-1,0 35,0
1,01-2,0 25,8
>2.0 9,2

Source: Primary data, processed (2025)
Business Diversification Patterns and Models

Based on the results of the field survey, three main patterns of business diversification
applied by households in the research site were identified, as shown in Figure 1. So that according
to the view (Fadilah et al., 2025; Kitole et al., 2024; Sains, 2026) That is, the first pattern is
horizontal diversification, in which households develop several types of commodities in the same
business category (for example, shrimp ponds and milkfish ponds). The second pattern is vertical
diversification, which is business development from upstream to downstream in a commodity value
chain. The third pattern, the most dominant (53.3% of respondents), is integrated diversification
that combines rice farming with pond aquaculture in a single household business management
system.
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The agromaritime integrated diversification model found in the field has a unique
characteristic in the form of a complementary production cycle between rice farming and pond
fisheries. In the rainy season (October—March), the land is optimized for rice cultivation, while in
the dry season (April-September), the land is converted into ponds for the cultivation of vannamei
shrimp and milkfish. This pattern allows for year-round land use without resource use conflicts,
while making efficient use of water and nutrient cycles(Atchadé & Nougbodé, 2024; Fadilah et al.,
2025; Mng’ong’o et al., 2024).

Revenue Analysis and Business Structure

Analysis of household income based on the business pattern applied is presented in Table 2.
Households with an integrated diversification model earn an average net income of IDR 8,750,000
per month, significantly higher than the pure farmer group (IDR 3,420,000) and pure
fishermen/farmers (IDR 5,390,000). This is in line with the findings (Luan et al., 2024; Wanzala et
al., 2024; Yin et al., 2024) which states that the combination of agriculture-fisheries is able to
generate 1.5-2 times the income of a single business.

Table 2. Household Income Analysis Based on Business Pattern

Business Pattern Total Revenue Total Cost Net Income R/C Ratio
(Rp/month) (Rp/month) (Rp/month)
Pure rice farming 5.250.000 1.830.000 3.420.000 2,87
Pure pond fisheries 8.100.000 2.710.000 5.390.000 2,99
Diversification of the 10.450.000 3.240.000 7.210.000 3,23
home. (2 commodities)
Integrated diversification 13.900.000 5.150.000 8.750.000 2,70

Source: Primary data, processed (2025))
Financial Feasibility Analysis

The R/C ratio value of all business patterns studied shows a number above 1, indicating that
all business patterns are financially feasible. The horizontal diversification of two commodities
resulted in the highest R/C ratio (3.23), which indicates better cost efficiency due to economies of
scope. Although the integrated diversification model has a slightly lower R/C ratio (2.70) than that
of pure pond fisheries (2.99), it has advantages in terms of income stability and a more even
distribution of risk throughout the year(Oppong-Kyeremeh et al., 2024; Rathore et al., 2024;
Tarihoran et al., 2023).

The analysis of the B/C ratio of the integrated diversification model shows a value of 1.70,
which means that every Rp 1.00 invested produces a net benefit of Rp 1.70. This value is well
above the minimum feasibility threshold (B/C ratio > 1) and is comparable to competitive
agribusiness sector investment in Gersik Regency (Belay & Lebeza, 2024; Montoya et al., 2024;
Tarihoran et al., 2023). The cash flow profile shows that integrated diversification provides more
stable income throughout the year than the monoculture pattern, which tends to have sharp seasonal
income fluctuations.

Factors Affecting Household Income

The results of multiple regression analysis are presented in Table 3. The regression model
constructed has a coefficient of determination (R?) of 0.784, which means that 78.4% of the
variation in household income can be explained by all five independent variables included in the
model. The F-statistical value = 42.31 (p < 0.001) shows that simultaneously all five variables have
a significant effect on household income.
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Table 3. Results of Multiple Regression Analysis of Factors Affecting Household Income

Variabel Koefisien (p) Std. Error t-hitung Sig.
Konstanta (o) 1.245.320 324.150 3,840 0,000%*
Land/pond area (X1) 1.820.450 215.300 8,454 0,000*
Business capital (X2) 0,412 0,089 4,629 0,000*
Business experience (Xs) 124.760 45.230 2,758 0,007*
Access technology (X4) 654.320 132.780 4,927 0,000*
Keangg. Farmer Group (Xs) 1.125.800 298.450 3,772 0,000%*

Source: Primary data, processed (2025). Remarks: *) significant at o. = 5%, R*> = 0.784,; F = 42.31
(p <0.001)

Partially, all independent variables were shown to have a significant effect on household
income (p < 0.05). The area of land/pond (X1) has the greatest influence with a coefficient value of
B = 1,820,450, which means that every addition of 1 ha of land/pond will increase household
income by IDR 1,820,450 per month, ceteris paribus. These findings are consistent with the results
of the study (Burchfield et al., 2024; Chuanrum & Shrestha, 2024; Ramos-Gerena, 2024) which
confirms that land tenure is the main determinant of agricultural sector income.

Technology access (X4) makes a significant contribution with a coefficient of B = 654,320
per unit of technology score improvement. This reflects the importance of adopting modern
aquaculture technologies—such as the use of pond aerators, standardized organic fertilizers, and
sensor-based feed management systems—in increasing productivity and business efficiency.
Membership in farmer/fisher groups (Xs) was also shown to have a significant positive effect (f =
1,125,800), confirming the important role of social capital and collective networks in improving
access to information, technology, and markets for agriculture-fisheries business actors(Adzigbli et
al., 2024; Aghajani et al., 2024; Lohrum et al., 2024; Xu et al., 2024).

Discussion: Implications of the Integrated Diversification Model

The findings of this study show that the agromaritime integrated diversification model has a
clear competitive advantage over the single business pattern, not only in terms of absolute income
but also in terms of stability and resilience of the household economy. This result is in line with the
theory of livelihood asset portfolios (Aghajani et al., 2024; Belay & Lebeza, 2024; Dasgupta et al.,
2021) which states that diversification of income sources is an effective adaptive strategy for rural
households in the face of economic shocks.

Differs according to views (Chuanrum & Shrestha, 2024; Gittins et al., 2020; Gogoi et al.,
2021; Sharifi Nia et al., 2024) which only found a 35% increase in income from fisheries-
agriculture diversification in Central Java, this study found a greater increase (62.3%) in the coastal
area of Gresik. This difference is likely due to: (1) the comparative advantage of the Gresik coastal
area in the cultivation of vannamei shrimp with high economic value; (2) the availability of better
irrigation infrastructure to support dual-season farming; and (3) proximity to the frozen shrimp
export market through the port of Surabaya.

Based on a policy perspective, these findings strengthen the argument for the need for
integrated government programs to encourage business diversification in coastal areas. Programs
such as PUMK (Family Mina Business Development) and KUGAR (Joint Business Group) need to
be strengthened with diversified business management training components, flexible access to
capital, and appropriate technology facilitation. The integration of agricultural and fisheries
policies that have been running sectorally needs to be synergized in a holistic framework for the
development of coastal areas (Kementerian Kelautan dan Perikanan, 2023).
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CONCLUSION

This research yields three main conclusions. First, there are three business diversification
patterns applied by coastal households in Gresik Regency, with the agromaritime integrated
diversification model (rice farming + shrimp ponds + milkfish cultivation) as the most dominant
pattern (53.3% of respondents) and providing the highest income. Second, the integrated
diversification model has been proven to be able to increase household income by 62.3% compared
to a single business, with an R/C ratio of 2.70 and a B/C ratio of 1.70 which confirms significant
financial viability. Third, land area, business capital, business experience, access to technology, and
membership of farmer/fisher groups simultaneously or partially have a significant effect on
household income (R? = 0,784; p < 0,05).

Based on these findings, it is recommended that: (1) local governments develop integrated
agro-maritime areas that facilitate the massive implementation of integrated diversification models;
(2) financial institutions provide micro business credit schemes that are adaptive to the dual
production cycle of agriculture-fisheries; and (3) Further research needs to be conducted to
examine the environmental sustainability aspects of this diversification model, especially related to
the impact of pond intensification on mangrove ecosystems and coastal water quality.
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