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Sustainable agricultural development requires farm-level efficiency to be 

analyzed within integrated regional systems. Despite the economic importance of 

red chili farming, empirical evidence linking production efficiency and economic 

performance within agropolitan agricultural systems remains limited. This study 

applied a quantitative explanatory approach to assess the economic performance 

and production efficiency of red chili farming within an agropolitan system. Farm 

income analysis was used to evaluate economic viability, while a Cobb–Douglas 

production function estimated input elasticities and returns to scale based on 

primary survey data from red chili farmers. The results indicate that red chili 

farming is economically viable, generating a net farm income of IDR 4,597,870.97 

per production cycle on 2,080 m² of land, with revenue–cost ratios of 2.59 (cash 

costs) and 1.59 (total costs). Average productivity reached 0.44 kg per plant, 

reflecting moderate performance constrained by inefficient input allocation. The 

production function analysis reveals increasing returns to scale, with a total 

elasticity of 1.28533. The study demonstrates that efficiency and favorable scale 

dynamics underpin the economic sustainability of red chili farming within 

agropolitan systems. These findings highlight the role of efficiency-oriented 

interventions and system-level coordination in supporting integrated and 

sustainable horticultural development. 
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Pembangunan pertanian berkelanjutan membutuhkan analisis efisiensi tingkat pertanian 

dalam sistem regional terintegrasi. Meskipun budidaya cabai merah memiliki kepentingan 

ekonomi yang besar, bukti empiris yang menghubungkan efisiensi produksi dan kinerja 

ekonomi dalam sistem pertanian agropolitan masih terbatas. Studi ini menerapkan 

pendekatan penjelasan kuantitatif untuk menilai kinerja ekonomi dan efisiensi produksi 

budidaya cabai merah dalam sistem agropolitan. Analisis pendapatan pertanian 

digunakan untuk mengevaluasi kelayakan ekonomi, sementara fungsi produksi Cobb-

Douglas memperkirakan elastisitas input dan pengembalian skala berdasarkan data survei 

primer dari petani cabai merah. Hasil menunjukkan bahwa budidaya cabai merah layak 

secara ekonomi, menghasilkan pendapatan bersih pertanian sebesar Rp 4.597.870,97 per 

siklus produksi pada lahan seluas 2.080 m², dengan rasio pendapatan-biaya sebesar 2,59 

(biaya tunai) dan 1,59 (biaya total). Produktivitas rata-rata mencapai 0,44 kg per 

tanaman, mencerminkan kinerja moderat yang dibatasi oleh alokasi input yang tidak 

efisien. Analisis fungsi produksi menunjukkan peningkatan pengembalian skala, dengan 

elastisitas total sebesar 1,28533. Studi ini menunjukkan bahwa efisiensi dan dinamika 

skala yang menguntungkan mendukung keberlanjutan ekonomi budidaya cabai merah 

dalam sistem agropolitan. Temuan ini menyoroti peran intervensi yang berorientasi pada 

efisiensi dan koordinasi tingkat sistem dalam mendukung pembangunan hortikultura 

terpadu dan berkelanjutan. 
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INTRODUCTION 

 

Agriculture remains a strategic sector in supporting food security (Aldilla et al., 2024; 

Vermeulen et al., 2012), employment generation, and regional economic development (Loizou et al., 

2019), particularly in developing countries (Suherman et al., 2024). In recent decades, global 

agricultural development has shifted from a sole emphasis on increasing production toward 

sustainable agricultural development (Kassam & Friedrich, 2012; Pretty, 2018), which balances 

economic performance, environmental preservation, and social well-being of farming communities 

(Adefila et al., 2024; Mezentseva et al., 2024). Accordingly, the main challenges facing contemporary 

agriculture extend beyond output growth to include efficient use of production inputs, income 

stability for farmers, and the long-term sustainability of agricultural systems (Kleinman et al., 2018; 

Pretty & Bharucha, 2014). 

For high-value horticultural commodities such as red chili (Capsicum annuum L.), 

sustainability issues are particularly critical. Red chili production is generally characterized by 

relatively high input intensity, especially in fertilizer and labor use, and is highly vulnerable to price 

volatility and market risks (Daryanto & Daryanto, 2016; Hilman & Sayekti, 2015). Inefficient input 

utilization not only reduces farmers’ income but may also increase environmental pressure and 

undermine the sustainability of horticultural production systems (Argento et al., 2024; Pretty et al., 

2018). Therefore, production efficiency and economic performance are fundamental prerequisites 

for achieving sustainable horticultural farming systems. 

The economic performance and production efficiency of horticultural farming are commonly 

examined at the farm level using partial approaches, focusing primarily on input–output 

relationships or short-term financial profitability (Fenollosa et al., 2014; Taoumi & Lahrech, 2023). 

While such approaches provide valuable insights into technical and allocative efficiency, many 

studies do not explicitly situate farm-level efficiency within a broader sustainable agricultural 

systems framework, particularly one that accounts for spatial linkages, institutional arrangements, 

and integration between production activities, infrastructure, and market access. 

As the sustainable agriculture paradigm evolves, integrated and system-based agricultural 

approaches have received increasing attention in both policy and academic discourse. One such 

approach is the agropolitan concept, which promotes agriculture-based regional development by 

integrating production, processing, marketing, and supporting services within a spatially connected 

system (Aldilla et al., 2924; Irianto & Nurany, 2024). From a sustainability perspective, agropolitan 

systems are expected to enhance economic efficiency, strengthen upstream–downstream linkages, 

reduce transaction costs, and foster inclusive and socially sustainable agricultural development 

(Ahmad & Saleh, 2019; Akkoyunlu, 2015; Surya et al., 2021). 

Despite the growing recognition of agropolitan development as a strategy for sustainable rural 

and agricultural development, empirical studies that directly link farm-level economic performance 

and production efficiency with the agropolitan agricultural system remain limited, particularly for 

high-value horticultural commodities. Existing studies have predominantly focused on regional 

planning, infrastructure provision, or development policies (Saleh et al., 2017; Sobirin et al., 2023), 

while micro-level analyses of farming performance are often detached from the regional systems 

within which farms operate (Filippini et al., 2021; Huttunen, 2019). 



Bachrul 120 

 

In Indonesia, studies on red chili farming have largely emphasized income analysis, cost 

structures, and conventional production factors (Achmad et al., 2022; Miranda et al., 2023; Saidah et 

al., 2024). Although these studies provide important insights into financial feasibility, they have not 

sufficiently integrated production efficiency and scale analysis within an agropolitan agricultural 

system as a framework for sustainable agriculture. Consequently, the role of agropolitan systems in 

improving efficiency, enhancing farmers’ income, and supporting the sustainability of horticultural 

farming remains insufficiently understood. 

Based on this context, a clear research gap exists in the literature, namely the lack of studies 

that integrate farm-level economic performance and production efficiency analysis within an 

agropolitan agricultural system from a sustainable agriculture perspective. Research that connects 

micro-level indicators—such as income, input use, and returns to scale—with the broader regional 

agricultural system is essential to understand how integrated farming systems can enhance both 

competitiveness and sustainability. 

Therefore, this study aims to: (1) analyze the economic performance of red chili farming within 

an agropolitan agricultural system; (2) identify production factors influencing output levels and 

input-use efficiency as a basis for economic sustainability; and (3) evaluate returns to scale as an 

indicator of the economic viability and sustainability of red chili farming within the agropolitan 

framework. The findings are expected to contribute to the advancement of integrated and 

sustainable agriculture research and to support evidence-based agricultural development policies. 

 

RESEARCH METHODS 

 

Study Area and Research Design 

This study was conducted within an agropolitan agricultural system, where farming activities 

are integrated with regional infrastructure, input provision, and market access. The agropolitan 

context is treated not merely as a geographical setting, but as a functional agricultural system that 

influences farm-level production decisions, economic performance, and sustainability outcomes. 

A quantitative explanatory research design was employed to analyze the economic 

performance and production efficiency of red chili farming at the farm level, while explicitly 

situating these outcomes within the agropolitan system. This design enables the identification of 

relationships between production inputs, output levels, and economic indicators, which are essential 

for assessing sustainability from an efficiency-based perspective. 

Data Collection and Sampling 

Primary data were collected through structured field surveys of red chili farmers operating 

within the agropolitan area. The survey captured detailed information on farm characteristics, input 

use, production levels, labor allocation, and cost structures for a single production cycle. Secondary 

data related to regional agricultural development, agropolitan planning, and supporting 

infrastructure were used to contextualize farm-level analysis within the broader system. 

Farmers were selected using a purposive sampling approach to ensure that all respondents 

were actively engaged in red chili farming within the agropolitan system during the study period. 
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This approach ensured data relevance while maintaining consistency with the objectives of 

efficiency and economic performance analysis. 

Analytical Framework 

To align with the integrated and sustainable agriculture perspective, the methodology 

combines farm-level economic analysis with production efficiency assessment, which together 

provide a comprehensive evaluation of sustainability in economic terms. 

Income and Economic Performance Analysis 

Economic performance was evaluated using farm income analysis, which distinguishes 

between cash income and total income. Total revenue was calculated based on actual output and 

prevailing market prices, while production costs were classified into variable and fixed costs. Key 

economic indicators included net farm income and revenue–cost ratios, which serve as proxies for 

economic viability and short-term sustainability of red chili farming. This income-based approach 

allows for an assessment of whether farming activities within the agropolitan system generate 

sufficient economic returns to sustain farmers’ livelihoods and maintain production continuity. 

Production Function and Efficiency Analysis 

Production efficiency was analyzed using a Cobb–Douglas production function, which 

estimates the relationship between output and key production inputs, including labor, seed, 

chemical fertilizers, and organic inputs. This functional form was selected due to its widespread 

application in agricultural efficiency studies and its suitability for estimating input elasticities. The 

estimated coefficients were used to evaluate the contribution of each input to output and to assess 

the degree of efficiency in input utilization. From a sustainability perspective, efficient input use is 

interpreted as a mechanism for reducing unnecessary input intensity while maintaining or 

increasing output levels. 

Returns to Scale Assessment 

Returns to scale were assessed by summing the estimated input elasticities derived from the 

production function. This indicator provides insight into the scale properties of red chili farming 

within the agropolitan system. An increasing return to scale suggests that proportional increases in 

input use lead to more-than-proportional increases in output, indicating potential for farm 

expansion and improved economic sustainability. Conversely, decreasing returns to scale would 

signal structural or system-level constraints that may limit long-term viability. 

Sustainability Perspective 

In this study, sustainability is operationalized primarily through economic efficiency and 

viability, recognizing that stable income and efficient resource use are foundational dimensions of 

sustainable agriculture. By integrating income analysis, production efficiency, and scale assessment, 

the methodology captures how farm-level decisions interact with the agropolitan system to 

influence sustainability outcomes. Rather than directly measuring environmental or social 

indicators, this study emphasizes efficiency-based sustainability, which is particularly relevant for 

smallholder-dominated agropolitan systems where economic resilience is a prerequisite for broader 

sustainability transitions. 
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RESULTS  

 

Economic Performance of Red Chili Farming within the Agropolitan System 

The empirical results indicate that red chili farming within the agropolitan agricultural system 

demonstrates strong economic performance at the farm level. As presented in Table 1, farmers obtain 

a net farm income of IDR 4,597,870.97 per production cycle for a cultivated area of 2,080 m², while 

family labor income reaches IDR 7,278,902.09 for the same land size. These values confirm that red 

chili farming generates sufficient returns not only to cover cash expenditures but also to adequately 

compensate family labor inputs. Furthermore, the revenue–cost (R/C) ratio based on cash costs 

reaches 2.59, while the R/C ratio calculated using total production costs is 1.59 (Table 1). R/C ratios 

greater than unity indicate that red chili farming is financially viable and economically profitable. 

This finding suggests that the agropolitan agricultural system—by facilitating access to markets, 

input suppliers, and supporting infrastructure—creates favorable conditions for farm-level 

economic sustainability. 

 

Table 1.  Economic performance of red chili farming within the agropolitan agricultural system. 

Indicator Value Unit / Description 

Cultivated area 2,080 m² 

Net farm income 4,597,870.97 IDR per production cycle 

Family labor income 7,278,902.09 IDR per production cycle 

R/C ratio (cash cost) 2.59 Dimensionless 

R/C ratio (total cost) 1.59 Dimensionless 

Production Costs and Input Structure 

The structure of production costs, summarized in Table 2, shows that red chili farming is 

dominated by variable costs. Labor constitutes the largest share of total production expenses, 

followed by seeds and chemical fertilizers. This cost composition reflects the labor-intensive nature 

of horticultural production and highlights the strategic role of labor availability within the 

agropolitan system, where proximity to rural labor markets supports continuous farming activities. 

The relatively high share of fertilizer-related costs indicates a strong dependence on external inputs 

(Table 2). While such input use contributes to output generation, it also underscores the importance 

of efficient input management. Inefficient allocation of fertilizers may increase production costs and 

reduce overall economic efficiency, posing challenges to long-term sustainability. 

 

Table 2.  Production cost structure of red chili farming in the agropolitan system. 

Cost Component Relative Contribution Description 

Labor Highest share Reflects labor-intensive horticultural production 

Seeds Moderate Improved seed varieties used 

Chemical fertilizers Moderate–high Dominated by nitrogen-based fertilizers 

Organic manure Low–moderate Supplementary soil fertility input 

Fixed costs Low Tools and depreciation 
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Productivity and Input Use Efficiency 

Empirical evidence presented in Table 3 shows that the average productivity of red chili 

farming is 0.44 kg per plant, which can be categorized as moderate to low when compared with 

recommended productivity levels. This productivity gap suggests that production constraints are 

more closely related to inefficiencies in input use rather than limitations in land or labor availability. 

Table 3 further indicates that fertilizer application patterns are imbalanced, with a 

predominance of nitrogen-based fertilizers, while recommended nutrient management emphasizes 

a higher proportion of phosphorus. This suboptimal nutrient composition contributes to lower 

productivity and reflects inefficiencies in production practices. Within the agropolitan system, these 

inefficiencies point to potential weaknesses in extension services, technical assistance, or 

coordination between farmers and input suppliers. 

 

Table 3.  Productivity and input use efficiency of red chili farming. 

Indicator Value Unit 

Average productivity 0.44 kg per plant 

Fertilizer application pattern Imbalanced Nitrogen-dominated 

Nutrient composition suitability Suboptimal Below recommended standards 

Production Function Estimation and Returns to Scale 

The estimated Cobb–Douglas production function results are summarized in Table 4. The 

analysis reveals that labor, seed use, urea fertilizer, SP-36, KCl, and organic manure significantly 

influence red chili output. The sum of input elasticities reaches 1.28533, indicating the presence of 

increasing returns to scale. 

This finding implies that a proportional increase of 100% in all production inputs would 

increase output by approximately 128.53% (Table 4). The existence of increasing returns to scale 

suggests that red chili farming within the agropolitan system has not yet reached its optimal 

production scale. This outcome reflects the enabling environment of the agropolitan system, which 

reduces production and transaction constraints that commonly limit smallholder expansion. A 

synthesized overview of farm income, production efficiency, and scale properties within the 

agropolitan system is presented in Figure 1. 

 

Table 4.  Estimated production function and returns to scale of red chili farming. 

Indicator Value Interpretation 

Sum of input elasticities 1.28533 Increasing returns to scale 

Returns to scale type Increasing Output increases > proportional to inputs 

Scale implication Expansion potential Economically scalable farming system 

 

DISCUSSION 

 

Economic Performance and the Role of the Agropolitan System 

The income levels and R/C ratios reported in Table 1 provide robust empirical evidence that 

red chili farming is economically viable within the agropolitan agricultural system. Net income 

exceeding IDR 4.5 million per 2,080 m² and R/C ratios well above unity indicate that farmers benefit 
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from system-level integration, particularly through improved market access and reduced 

transaction costs. 

 

 
Figure 1.  Economic performance, production efficiency, and returns to scale of red chili farming 

within an agropolitan agricultural system. 

 

These findings support the view that agropolitan systems function not merely as spatial 

development concepts but as economic platforms that enhance farm profitability and resilience. The 

agropolitan system functions not only as a spatial development concept but also as an economic 

platform that enhances farm profitability, resilience, and long-term agricultural sustainability 

(Abramson, 2020; Sobirin et al., 2023; Surya et al., 2021). Compared with non-integrated farming 

systems, agropolitan-based farming offers structural advantages that help farmers cope with price 

volatility and high input intensity. 

Production Efficiency as a Foundation for Sustainability 

The productivity level of 0.44 kg per plant reported in Table 3 highlights a key sustainability 

challenge. Although red chili farming is profitable, inefficiencies in input allocation—especially 

fertilizer imbalance—constrain productivity gains and increase production costs. From a 

sustainability perspective, such inefficiencies undermine both economic and environmental 

performance. Improving fertilizer efficiency represents a strategic entry point for enhancing 

sustainability (Tjilen et al., 2024). Within the agropolitan system, better coordination among 

extension services, input suppliers, and farmers could reduce inefficiencies, lower costs, and 

minimize environmental risks while maintaining output levels (Anggraeni et al., 2022; Lestari et al, 

2024; Suherman et al., 2024). 
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Returns to Scale and Sustainable Agricultural Development 

The finding of increasing returns to scale (elasticity = 1.28533) in Table 4 has important 

implications for sustainable agricultural development. It indicates that red chili farming remains 

economically scalable and that expansion could enhance efficiency and income levels if managed 

appropriately. However, scale expansion must be guided by system-level coordination to prevent 

excessive intensification of inputs that could compromise sustainability (Gaitán-Cremaschi et al., 

2020; Sari et al., 2024; Suherman et al., 2024). The agropolitan framework provides a mechanism to 

align farm expansion with sustainability objectives through integrated infrastructure, institutional 

support, and market development (Sobirin et al., 2023; Subadyo & Poerwoningsih, 2017). 

Contribution to Integrated and Sustainable Agriculture 

By linking farm-level income performance (Table 1), cost structure (Table 2), productivity and 

efficiency (Table 3), and scale properties (Table 4) within an agropolitan agricultural system, this 

study advances the literature on integrated and sustainable agriculture. The findings demonstrate 

that economic efficiency constitutes a foundational dimension of sustainability, particularly in 

smallholder-based horticultural systems. Agricultural economic efficiency constitutes a 

fundamental dimension of sustainability, particularly within smallholder-based horticultural 

systems facing resource and market constraints  (Kilelu et al., 2024; Lynam, 2019). Unlike 

conventional farm-level studies, this research highlights how system-level integration shapes 

efficiency outcomes and sustainability prospects (Spiller et al., 2024). These findings reinforce the 

role of agropolitan systems as viable pathways for promoting economically sustainable and 

integrated agricultural development (Wirahayu et al., 2022). 

 

CONCLUSION 

 

This study demonstrates that red chili farming within an agropolitan agricultural system is 

economically viable and capable of generating sustainable farm-level income. The observed net 

income and revenue–cost ratios exceeding unity confirm that the agropolitan framework provides 

a supportive economic environment that enables farmers to maintain production continuity and 

financial feasibility. 

The findings further indicate that productivity performance is constrained primarily by 

inefficiencies in input use rather than by resource limitations. Moderate productivity levels reflect 

suboptimal input allocation, particularly in fertilizer management, highlighting production 

efficiency as a critical lever for improving farm performance and strengthening the economic 

dimension of sustainability. 

Moreover, the presence of increasing returns to scale suggests that red chili farming has not 

yet reached its optimal production scale within the agropolitan system. This condition implies that, 

with appropriate system-level coordination and efficiency-oriented interventions, scaling up 

production can enhance output and income without undermining sustainability. Collectively, these 

findings underscore the central role of efficiency and scale dynamics in supporting integrated and 

sustainable agropolitan agricultural development. 

 



Bachrul 126 

 

REFERENCE 

 

Abramson, D. B. (2020). Ancient and current resilience in the Chengdu Plain: Agropolitan 

development re-‘revisited’. Urban Studies, 57(7), 1372-1397. 

https://doi.org/10.1177/0042098019843020 

Achmad, B., Sanudin, Siarudin, M., Widiyanto, A., Diniyati, D., Sudomo, A., ... & Ruswandi, A. 

(2022). Traditional subsistence farming of smallholder agroforestry systems in Indonesia: 

A review. Sustainability, 14(14), 8631. https://doi.org/10.3390/su14148631 

Adefila, A. O., Ajayi, O. O., Toromade, A. S., & Sam-Bulya, N. J. (2024). The impact of agricultural 

development on socioeconomic well-being: A sociological review of African case studies 

and implications for US policies. International Journal of Science and Research Archive, 13(02), 

335-348. https://doi.org/10.30574/ijsra.2024.13.2.2120 

Ahmad, S., & Saleh, H. (2019). Agropolitan Area Development Model as an Effort to Improve Local 

Economic Growth Enrekang District. International Journal of Advanced Engineering Research 

and Science, 6(10), 66-73. https://dx.doi.org/10.22161/ijaers.610.11 

Akkoyunlu, S. (2015). The potential of rural-urban linkages for sustainable development and 

trade. International Journal of Sustainable Development & World Policy, 4(2), 20. 

http://pakinsight.com/?ic=journal&journal=26 

Aldilla, D., Nuddin, A., Yusriadi, Y., & Suherman, S. (2024). Strategi Pemberdayaan Wanita Tani 

Penyangga Ketahanan Pangan Perkotaan Melalui Program Pekarangan Pangan 

Lestari. Integrated and Sustainable Agriculture, 1(1), 1-11. 

https://journals.eduped.org/index.php/insagri/article/view/639 

Anggraeni, E. W., Handayati, Y., & Novani, S. (2022). Improving local food systems through the 

coordination of agriculture supply chain actors. Sustainability, 14(6), 3281. 

https://doi.org/10.3390/su14063281 

Argento, S., Garcia, G., & Treccarichi, S. (2024). Sustainable and low-input techniques in 

Mediterranean greenhouse vegetable production. Horticulturae, 10(9), 997. DOI: 

10.3390/horticulturae10090997 

Daryanto, A., & Daryanto, H. K. (2016). Analisis Efisiensi Teknis Produksi Usahatani Cabai Merah 

Besar dan Perilaku Petani dalam Menghadapi Risiko. Jurnal Agro Ekonomi, 28(2), 153-188. 

https://doi.org/10.21082/jae.v28n2.2010.153-188 

Fenollosa, M. L., Ribal, J., Lidón, A., Bautista, I., Juraske, R., Clemente, G., & Sanjuan, N. (2014). 

Influence of management practices on economic and environmental performance of crops. 

A case study in Spanish horticulture. Agroecology and Sustainable Food Systems, 38(6), 635-

659. https://doi.org/10.1080/21683565.2014.896302 

Filippini, R., Marraccini, E., & Lardon, S. (2021). Contribution of periurban farming systems to local 

food systems: a systemic innovation perspective. Bio-based and Applied Economics, 10(1), 19-

34. https://dx.doi.org/10.36253/bae-10855 

Gaitán-Cremaschi, D., Klerkx, L., Duncan, J., Trienekens, J. H., Huenchuleo, C., Dogliotti, S., ... & 

Rossing, W. A. (2020). Sustainability transition pathways through ecological intensification: 

an assessment of vegetable food systems in Chile. International Journal of Agricultural 

Sustainability, 18(2), 131-150. https://doi.org/10.1080/14735903.2020.1722561 

Hilman, Y., & Sayekti, A. L. (2015). Dinamika produksi dan volatilitas harga cabai: antisipasi strategi 

dan kebijakan pengembangan. Pengembangan Inovasi Pertanian, 8(1), 30886. 

https://doi.org/10.21082/pip.v8n1.2015.33-42 

Huttunen, S. (2019). Revisiting agricultural modernisation: Interconnected farming practices driving 

rural development at the farm level. Journal of Rural Studies, 71, 36-45. 

https://doi.org/10.1016/j.jrurstud.2019.09.004 

https://doi.org/10.1177/0042098019843020
https://doi.org/10.3390/su14148631
https://doi.org/10.30574/ijsra.2024.13.2.2120
https://dx.doi.org/10.22161/ijaers.610.11
http://pakinsight.com/?ic=journal&journal=26
https://journals.eduped.org/index.php/insagri/article/view/639
https://doi.org/10.3390/su14063281
https://doi.org/10.21082/jae.v28n2.2010.153-188
https://doi.org/10.1080/21683565.2014.896302
https://dx.doi.org/10.36253/bae-10855
https://doi.org/10.1080/14735903.2020.1722561
https://doi.org/10.21082/pip.v8n1.2015.33-42
https://doi.org/10.1016/j.jrurstud.2019.09.004


Economic Performance and Production Efficiency of Red Chili Farming 127 

within an Agropolitan Agricultural System 

Irianto, H., & Nurany, F. (2024). Pengembangan Desa Wisata Berbasis 

Agropolitan. Publiciana, 17(01), 11-22. https://doi.org/10.36563/publiciana.v17i01.970 

Kassam, A., & Friedrich, T. (2012). An ecologically sustainable approach to agricultural production 

intensification: Global perspectives and developments. Field Actions Science Reports. The 

journal of field actions, (Special Issue 6). https://journals.openedition.org/factsreports/1382 

Kilelu, C. W., Musyoka, D. M., & Kalele, D. N. (2024). Unraveling smallholder food loss and value 

for sustainable cold chain investments: a case of horticultural value chains in Kiambu 

County, Kenya. Frontiers in Horticulture, 3, 1474056. 

https://doi.org/10.3389/fhort.2024.1474056 

Kleinman, P. J. A., Spiegal, S., Rigby, J. R., Goslee, S. C., Baker, J. M., Bestelmeyer, B. T., ... & Walthall, 

C. L. (2018). Advancing the sustainability of US agriculture through long-term 

research. Journal of Environmental Quality, 47(6), 1412-1425. 

https://doi.org/10.2134/jeq2018.05.0171 

Lestari, E. P., Prajanti, S. D. W., Adzim, F., Mubarok, F., & Hakim, A. R. (2024). Assessing production 

and marketing efficiency of organic horticultural commodities: A stochastic frontier 

analysis. Economies, 12(4), 90. https://doi.org/10.3390/economies12040090 

Loizou, E., Karelakis, C., Galanopoulos, K., & Mattas, K. (2019). The role of agriculture as a 

development tool for a regional economy. Agricultural systems, 173, 482-490. 

https://doi.org/10.1016/j.agsy.2019.04.002 

Lynam, J. (2019). The highland perennial farming system: Sustainable intensification and the limits 

of farm size. In Farming Systems and Food Security in Africa (pp. 148-181). Routledge. DOI: 

10.4324/9781315658841-5/highland-perennial-farming-system-john-lynam 

Mezentseva, E., Baysaeva, M., & Fayzullaev, N. (2024). The Impact of Sustainable Development on 

Economic Growth: Balancing Environmental, Social and Economic Factors. Reliability: 

Theory & Applications, 19(SI 6 (81)), 1269-1274. DOI: 10.24412/1932-2321-2024-681-1269-1274 

Miranda, I., Widyastuti, D. E., & Mazwan, M. Z. (2023). Feasibility Analysis of Large Red Chili 

(Capsicum Annum L.) Farming in Tawangargo, Karangploso, Malang, Indonesia, Across 

Wet and Dry Seasons. Agriecobis: Journal of Agricultural Socioeconomics and Business, 6(2), 

129-137. https://doi.org/10.22219/agriecobis.v6i02.29218 

Pretty, J. (2018). Intensification for redesigned and sustainable agricultural 

systems. Science, 362(6417), eaav0294. 

https://www.science.org/doi/abs/10.1126/science.aav0294 

Pretty, J., & Bharucha, Z. P. (2014). Sustainable intensification in agricultural systems. Annals of 

botany, 114(8), 1571-1596. https://doi.org/10.1093/aob/mcu205 

Saidah, Z., Wulandari, E., & Hapsari, H. (2024). Analisis Sikap dan Persepsi Petani untuk 

Meningkatkan Produksi Cabai Merah Melalui Penggunaan Benih 

Unggul. Agrikultura, 35(2), 200-212. https://doi.org/10.24198/agrikultura.v35i2.53975 

Saleh, H., Surya, B., Musa, C. I., & Azis, H. M. (2017). Development of agropolitan area based on 

local economic potential (A case study: Belajen Agropolitan Area, Enrekang District). Asian 

Journal of Applied Sciences, 5(1), 73-88. DOI: 10.9790/7388-0802050111 

Sari, F. P., Munajat, M., Lastinawati, E., Meilin, A., Judijanto, L., Sutiharni, S., ... & Rusliyadi, M. 

(2024). Pembangunan pertanian berkelanjutan. PT. Sonpedia Publishing Indonesia. 

Sobirin, S., Taking, M. I., Burchanuddin, A., Karim, A., & Mandala, S. (2023). Potential analysis of 

the agricultural sector in the development of an agropolitan area in Maros Regency. Nongye 

Jixie Xuebao/Transactions of the Chinese Society of Agricultural Machinery, 54(8). 

https://www.nyjxxb.net/index.php/journal/article/view/1667 

Spiller, M., Vingerhoets, R., Vlaeminck, S. E., Wichern, F., & Papangelou, A. (2024). Beyond 

circularity! Integration of circularity, efficiency, and sufficiency for nutrient management 

https://doi.org/10.36563/publiciana.v17i01.970
https://journals.openedition.org/factsreports/1382
https://doi.org/10.3389/fhort.2024.1474056
https://doi.org/10.2134/jeq2018.05.0171
https://doi.org/10.3390/economies12040090
https://doi.org/10.1016/j.agsy.2019.04.002
https://doi.org/10.22219/agriecobis.v6i02.29218
https://www.science.org/doi/abs/10.1126/science.aav0294
https://doi.org/10.1093/aob/mcu205
https://doi.org/10.24198/agrikultura.v35i2.53975
https://www.nyjxxb.net/index.php/journal/article/view/1667


Bachrul 128 

 

in agri-food systems. Nutrient Cycling in Agroecosystems, 129(3), 287-297. 

https://doi.org/10.1007/s10705-024-10339-8 

Subadyo, A. T., & Poerwoningsih, D. (2017). Design of Integrated Infrastructure Development in 

Poncokusumo Agropolitan Region-Malang, Indonesia. Ecology: environtment & 

conservation, 23(1), 63-70. 

Suherman, S., Rahim, I., Sukmawati, S. (2024). Manajemen Pertanaman: Strategi Optimal Pendekatan 

Pertanian Terpadu. Deepublish. 

Surya, B., Saleh, H., & Idris, M. (2021). Rural agribusiness-based agropolitan area development and 

environmental management sustainability: Regional economic growth 

perspectives. International journal of energy economics and policy, 11(1), 142-157. DOI: 

10.32479/ijeep.10184 

Taoumi, H., & Lahrech, K. (2023). Economic, environmental and social efficiency and effectiveness 

development in the sustainable crop agricultural sector: A systematic in-depth analysis 

review. Science of the Total Environment, 901, 165761. 

https://doi.org/10.1016/j.scitotenv.2023.165761 

Tjilen, A. P., Simatupang, D. O., Tambaip, B., & Riyanto, P. (2024). Pemanfaatan sumber daya lokal 

untuk pembuatan pupuk organik: Solusi berkelanjutan bagi petani dan 

masyarakat. IKHLAS: Jurnal Pengabdian Dosen Dan Mahasiswa, 3(3), 1-8. 

https://doi.org/10.58707/ikhlas.v3i3.1007 

Vermeulen, S. J., Aggarwal, P. K., Ainslie, A., Angelone, C., Campbell, B. M., Challinor, A. J., ... & 

Wollenberg, E. (2012). Options for support to agriculture and food security under climate 

change. Environmental Science & Policy, 15(1), 136-144. 

https://doi.org/10.1016/j.envsci.2011.09.003 

Wirahayu, Y. A., Utomo, D. H., & Handoyo, B. (2022). Developing a model of sustainable 

development goals (sdgs) at the agropolitan-based oro-oro ombo tourism village. Geo 

Journal of Tourism and Geosites, 42, 735-742. DOI: 10.30892/gtg.422spl12-883 

https://doi.org/10.1007/s10705-024-10339-8
https://doi.org/10.1016/j.scitotenv.2023.165761
https://doi.org/10.58707/ikhlas.v3i3.1007
https://doi.org/10.1016/j.envsci.2011.09.003

