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Abstract

[bookmark: _GoBack]Strategic horticultural commodities play an important role in food availability, household consumption, inflation control, and agricultural economic development in Indonesia. This study aims to analyze the production and household consumption dynamics of selected strategic horticultural commodities in Indonesia using official data from Statistics of Horticulture 2024 published by BPS-Statistics Indonesia. The study employed a descriptive quantitative approach based on secondary data analysis. The commodities analyzed include shallot, garlic, big chili, cayenne pepper, potato, tomato, carrot, banana, durian, orange, and mango. The results show that banana had the highest production in 2024, reaching 9.26 million tons, followed by mango at 3.30 million tons and orange at 2.58 million tons. Among seasonal vegetables, shallot production reached 2.09 million tons, while garlic production was only 39.44 thousand tons. The comparison between production and household consumption indicates that most commodities recorded production levels higher than household consumption, except garlic, which showed a large production-consumption gap. These findings suggest that Indonesia’s horticultural system has strong production capacity for several commodities but still faces structural challenges in garlic self-sufficiency and consumption balance. The study highlights the need for productivity improvement, commodity diversification, and import-reduction strategies to strengthen horticultural resilience.	
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1. Introduction
Horticultural commodities are important components of Indonesia’s agricultural system because they contribute significantly to food availability, nutritional security, farmer income, and rural economic development [3], [5], [6]. Unlike staple food crops, horticultural commodities have diverse functions, ranging from household food consumption to agroindustry, processing industries, export-oriented agriculture, and the provision of raw materials for the food sector [5], [6], [9]. The horticultural subsector consists of vegetables, fruits, medicinal plants, and ornamental plants, each of which plays a unique role in supporting agricultural diversification and increasing the value of agricultural products [6], [9], [20]. In addition to their economic contribution, horticultural commodities provide essential vitamins, minerals, dietary fiber, and bioactive compounds that support public health and improve dietary quality [5], [10], [20]. Therefore, understanding the dynamics of horticultural production and consumption is essential for evaluating the performance of Indonesia’s agricultural sector and formulating policies that promote sustainable food systems [3], [5], [17].
In Indonesia, several horticultural commodities are classified as strategic because of their substantial contribution to production, household consumption, market demand, trade activities, and food price stability [3], [4], [17]. Commodities such as shallot, garlic, chili, potato, tomato, carrot, banana, durian, orange, and mango are widely cultivated across different agroecological regions and are consumed daily by Indonesian households [1], [3]. These commodities also generate significant economic value through domestic trade, food processing industries, and export markets, making them important sources of income for farmers and agribusiness enterprises [6], [9], [11]. Among these commodities, shallot and chili receive particular policy attention because fluctuations in their production and supply frequently influence food inflation and national consumer price indices [15], [16]. Consequently, maintaining stable production and market availability of these strategic horticultural commodities has become an important objective of Indonesia’s agricultural development policy [3], [4], [17].
The availability of comprehensive production and household consumption statistics provides valuable information for assessing the balance between domestic supply and demand [1], [2]. Comparing production with consumption enables researchers and policymakers to identify commodities that experience production surpluses, production deficits, or structural dependence on imports [10], [19]. Such information is essential for evaluating the effectiveness of agricultural development programs, determining commodity priorities, and improving national food security strategies [5], [10], [17]. Furthermore, production-consumption analysis helps identify opportunities for increasing productivity, expanding cultivation areas, improving supply chain efficiency, and strengthening postharvest management systems [18], [19]. Therefore, the integration of production and consumption indicators provides a more comprehensive understanding of the current condition and future prospects of Indonesia’s horticultural sector [9], [19], [20].
BPS-Statistics Indonesia publishes Statistics of Horticulture 2024, which provides comprehensive official data on the production, harvested area, productive plants, household consumption, exports, and imports of strategic horticultural commodities throughout Indonesia [1]. These official statistics constitute an important evidence base for evaluating the performance of the national horticultural sector because they are collected through standardized statistical procedures and represent the most recent national conditions [1], [2]. Utilizing these data allows researchers to conduct objective and reliable assessments of commodity performance while minimizing bias associated with primary data collection [1], [3]. Despite the availability of these official statistics, relatively few studies have comprehensively compared production and household consumption across multiple strategic horticultural commodities at the national level [10], [19]. Therefore, further analysis using these official data is necessary to generate evidence-based recommendations for improving horticultural development and strengthening national food resilience [3], [5], [17].
This study aims to analyze the production and household consumption dynamics of selected strategic horticultural commodities in Indonesia using Statistics of Horticulture 2024 published by BPS-Statistics Indonesia [1]. Specifically, the study compares production levels, household consumption, and production-consumption gaps among major vegetable and fruit commodities in Indonesia during 2024 [1], [3]. The analysis is expected to identify commodities with production surpluses, commodities experiencing production deficits, and commodities that require greater policy attention to enhance domestic production capacity [10], [14], [19]. The findings will contribute to a better understanding of Indonesia’s horticultural production structure and its implications for food availability, commodity self-sufficiency, and agricultural sustainability [5], [9], [20]. Ultimately, this study is expected to provide evidence-based recommendations that support productivity improvement, commodity diversification, import substitution, and long-term food security policies in Indonesia [3], [4], [17].
2. Materials and Methods
This study was conducted using a structured methodological framework to evaluate the production and household consumption dynamics of strategic horticultural commodities in Indonesia [1], [3]. The research employed official national statistical data to compare production performance, consumption patterns, and production-consumption balances among selected commodities [1], [2]. The methodological framework consisted of four major components, namely research design, data source, variables and units of analysis, and data analysis methods. These components were selected to ensure that the analysis was systematic, objective, and capable of providing evidence-based conclusions regarding Indonesia’s horticultural development and food security [5], [10], [17].
The following subsections describe the research procedures in detail. First, the research design explains the overall methodological approach adopted in the study. Second, the data source subsection describes the official statistical publication and the selected commodities used in the analysis [1]. Third, the variables and units of analysis define the indicators analyzed and their measurement units. Finally, the data analysis method explains the analytical techniques used to compare production and household consumption as well as to interpret the implications of the findings for horticultural development [10], [19].
2.1 Research Design
This study employed a descriptive quantitative research design based on secondary data analysis [1], [3]. The descriptive quantitative approach was selected because the objective of the study was to describe and compare the production and household consumption of strategic horticultural commodities using official national statistical data rather than conducting field experiments or surveys [1], [19]. This approach allows researchers to identify production patterns, commodity dominance, consumption behavior, and production-consumption relationships using measurable indicators [19].
Secondary data analysis was considered appropriate because the required information had already been compiled and validated by BPS-Statistics Indonesia through standardized statistical procedures [1], [2]. The use of official statistics provides nationally representative information with high reliability and consistency across commodities [1]. Consequently, the findings obtained from this study are expected to accurately represent the condition of Indonesia’s horticultural sector at the national level [3], [5].
Unlike experimental studies that investigate causal relationships, this study focuses on describing existing conditions and identifying differences among strategic commodities. The descriptive approach enables systematic comparison between vegetable and fruit commodities using identical measurement units [19]. Such comparisons provide a clearer understanding of the production structure of Indonesia's horticultural sector and support objective interpretation of commodity performance [9], [10].
The study also adopted a comparative analytical perspective by comparing production and household consumption across commodities. Through this comparison, commodities with production surpluses and production deficits can be identified objectively [10], [19]. This information is important for evaluating commodity competitiveness, identifying import dependency, and determining future agricultural development priorities [14], [17].
Overall, the selected research design provides an effective framework for examining national horticultural performance. The descriptive quantitative approach enables objective interpretation of official statistical information while supporting evidence-based recommendations for horticultural policy development and food security improvement [3], [5], [17].
2.2 Data Source
The data analyzed in this study were obtained from Statistics of Horticulture 2024 published by BPS-Statistics Indonesia [1]. This publication serves as the official national reference for horticultural statistics and presents comprehensive information regarding the production performance of strategic horticultural commodities throughout Indonesia. The statistical data are compiled using standardized methodologies implemented by BPS and provincial statistical offices, ensuring consistency and reliability across commodities [1], [2].
The publication contains information on vegetables, fruits, medicinal plants, and ornamental crops. Besides production statistics, the report also includes harvested area, productive plants, household consumption, export, and import data [1]. These indicators provide comprehensive information for evaluating the performance of Indonesia’s horticultural sector and its contribution to national agricultural development [3], [6].
The present study specifically selected commodities for which both production and household consumption data were available. Eleven strategic commodities were included in the analysis, namely shallot, garlic, big chili, cayenne pepper, potato, tomato, carrot, banana, durian, orange, and mango [1]. These commodities were selected because they represent major horticultural products consumed by Indonesian households and contribute significantly to agricultural production, domestic markets, and food security [3], [17].
The statistical publication presents data collected through nationwide agricultural surveys and administrative records [1]. Since the data originate from official government statistics, they provide high credibility and allow comparison across commodities using standardized definitions and measurement procedures [1], [2]. Consequently, the dataset is considered appropriate for national-level comparative analysis and policy evaluation [10], [19].
The use of official BPS data also minimizes potential measurement errors associated with independently conducted primary surveys [1]. Furthermore, the data represent the most recent national horticultural statistics available during the study period. Therefore, the publication provides a reliable basis for evaluating Indonesia’s current horticultural production and consumption dynamics and for supporting evidence-based agricultural policymaking [3], [5], [17].
2.3 Variables and Units of Analysis
The analysis focused on three principal variables representing the performance of strategic horticultural commodities. The first variable was production, measured in thousand tons, representing the total output produced by each commodity during 2024 [1]. Production reflects the availability of horticultural commodities within the domestic agricultural system and serves as an indicator of national production capacity [3], [6].
The second variable was household consumption, also measured in thousand tons [1]. Household consumption represents the quantity of each commodity consumed by Indonesian households during the same period. This variable provides an indication of domestic demand, consumer preferences, and the contribution of horticultural commodities to food availability and nutrition [5], [10].
The third variable was the production-consumption gap, calculated by subtracting household consumption from domestic production. A positive production-consumption gap indicates that domestic production exceeds household consumption, whereas a negative value indicates that domestic production is insufficient to satisfy household demand [10], [19]. This indicator provides important information regarding commodity self-sufficiency, market balance, and potential import dependency [14], [17].
The unit of analysis in this study consisted of individual strategic horticultural commodities rather than provinces or administrative regions. Each commodity was treated as an independent analytical unit to facilitate comparison of production performance and consumption dynamics across commodities [19]. This commodity-based approach enables identification of dominant commodities, structurally weak commodities, and priority commodities requiring policy intervention [14], [17].
All production and consumption data were standardized into thousand tons to ensure comparability among commodities [1]. Standardized units simplify statistical interpretation and facilitate comparisons of production-consumption balances. Consequently, the analysis provides a comprehensive overview of Indonesia's strategic horticultural commodity structure and its implications for food security and agricultural sustainability [5], [10].
2.4 Data Analysis Method
The study employed descriptive statistical analysis to summarize production and household consumption data for each selected commodity [19]. Descriptive statistics were used because the objective of the research was to compare commodity performance rather than to test causal hypotheses. The results were presented in tables and discussed using comparative descriptive interpretation to facilitate understanding of production and consumption patterns [1].
Comparative analysis was applied to evaluate differences in production and household consumption among commodities [19]. This method enabled identification of commodities with the highest production, the highest household consumption, and the largest production-consumption imbalance. Such comparisons provide valuable information regarding the relative performance, competitiveness, and strategic importance of horticultural commodities [9], [10].
In addition, production-consumption gap analysis was performed to assess the balance between domestic supply and household demand. Positive gaps were interpreted as indications that production exceeded household consumption, whereas negative gaps suggested insufficient domestic production and potential dependence on imports [14]. This analysis is particularly useful for identifying commodities requiring policy intervention to improve domestic production capacity and reduce import dependency [17].
Finally, the analytical results were interpreted from the perspective of horticultural development and national food security [5], [17]. The discussion emphasized commodity competitiveness, production sustainability, domestic supply capacity, and opportunities for strengthening agricultural development policies. The findings were subsequently used to formulate policy recommendations concerning productivity improvement, import substitution, supply chain strengthening, and sustainable horticultural development in Indonesia [3], [10], [17].
3. Results
This section presents the results of the comparative analysis of production and household consumption for selected strategic horticultural commodities in Indonesia using official data from Statistics of Horticulture 2024 [1]. The findings provide an overview of the current production structure, consumption patterns, and production-consumption balance of major horticultural commodities that contribute to national food availability and agricultural development [3], [5], [17]. By comparing production and consumption indicators, the study identifies commodities with production surpluses and those experiencing production deficits [10], [19]. These results provide empirical evidence for evaluating the capacity of domestic horticultural production to meet household demand and support national food security [5], [10], [17].
The results are organized into three subsections. The first subsection presents the production and household consumption of selected strategic horticultural commodities. The second subsection discusses the dominance of major commodities within Indonesia's horticultural production system. The final subsection examines the production-consumption gap and its implications for domestic food supply, commodity self-sufficiency, and future horticultural development policies [3], [10], [17].
3.1 Production and Consumption of Strategic Horticultural Commodities
Table 1 presents the production and household consumption of selected strategic horticultural commodities in Indonesia in 2024 based on official statistics published by BPS-Statistics Indonesia [1]. The comparison indicates considerable variation in production performance among the selected commodities, reflecting differences in cultivation scale, market demand, agroecological suitability, and production capacity [3], [6]. Banana recorded the highest production, reaching 9,260 thousand tons, demonstrating its dominant position among Indonesian horticultural commodities, whereas garlic recorded the lowest production at only 39.44 thousand tons [1]. Among vegetable commodities, shallot, cayenne pepper, big chili, potato, and tomato also recorded relatively high production volumes, indicating their strategic role in supporting household food consumption and national food markets [3], [11], [17]. Overall, the production data demonstrate that Indonesia possesses substantial production capacity for several horticultural commodities, although significant disparities remain among commodities in terms of their contribution to domestic food supply and agricultural production [5], [9], [20].
Table 1. Production and household consumption of selected strategic horticultural commodities in Indonesia, 2024
	No.
	Commodity
	Production (thousand tons)
	Household Consumption (thousand tons)
	Production-Consumption Gap (thousand tons)

	1
	Shallot
	2,090.00
	808.00
	1,282.00

	2
	Garlic
	39.44
	544.37
	-504.93

	3
	Big chili
	1,470.00
	600.42
	869.58

	4
	Cayenne pepper
	1,570.00
	598.47
	971.53

	5
	Potato
	1,270.00
	706.75
	563.25

	6
	Tomato
	1,150.00
	595.75
	554.25

	7
	Carrot
	681.66
	346.29
	335.37

	8
	Banana
	9,260.00
	1,820.00
	7,440.00

	9
	Durian
	1,960.00
	880.96
	1,079.04

	10
	Orange
	2,580.00
	980.75
	1,599.25

	11
	Mango
	3,300.00
	206.69
	3,093.31


3.2 Commodity Dominance in Horticultural Production
The production structure indicates that fruit commodities dominate the selected strategic horticultural commodities in Indonesia [1], [6]. Banana recorded the highest production, followed by mango, orange, shallot, durian, and cayenne pepper [1]. This pattern shows that Indonesia has strong production capacity for tropical fruits, particularly banana and mango, which benefit from favorable climatic conditions and extensive cultivation areas [6], [9], [20]. The high production of these commodities also reflects strong domestic demand and their strategic importance in supporting food availability and agricultural economic development [3], [5].
Banana occupies a particularly dominant position because it is widely cultivated across many regions and consumed by households throughout Indonesia [1]. Mango and orange also show strong production performance, indicating their importance in the national fruit supply system [6], [20]. These fruit commodities contribute not only to household consumption but also to agroindustry, domestic trade, processing industries, and export opportunities [5], [9], [18]. Therefore, fruit-based horticultural commodities can be viewed as important assets for strengthening agricultural diversification, increasing farmers' income, and promoting rural economic development [3], [17], [20].
Meanwhile, vegetable commodities such as shallot, cayenne pepper, big chili, potato, and tomato remain strategically important despite having lower production volumes than major fruit commodities [1]. Shallot and chili are especially significant because they are widely used in daily household cooking and frequently influence food expenditure and inflation [15], [16]. Their production stability is therefore essential for maintaining market availability, stabilizing prices, and ensuring food accessibility [3], [17]. Consequently, these commodities require continuous attention in agricultural planning, particularly regarding seasonal production management, logistics, and supply chain efficiency [11], [15], [19].
Garlic showed a different pattern compared with other commodities analyzed in this study [1]. Although household consumption reached 544.37 thousand tons, domestic production was only 39.44 thousand tons, resulting in a negative production-consumption gap of 504.93 thousand tons [1]. This finding indicates that domestic garlic production remains insufficient to satisfy national demand and that Indonesia continues to rely heavily on imported garlic [14], [17]. Therefore, garlic represents one of the most structurally vulnerable horticultural commodities and requires stronger policy intervention to improve domestic production capacity, productivity, and supply chain resilience [3], [14].
3.3 Production-Consumption Gap
The production-consumption gap analysis shows substantial differences among selected strategic horticultural commodities in Indonesia [1]. A positive gap indicates that domestic production exceeds household consumption, while a negative gap indicates that household consumption is greater than domestic production [10], [19]. In this study, most commodities showed positive gaps, suggesting that their production levels were sufficient to meet household consumption needs [1]. However, the size of the production-consumption gap varied considerably across commodities, reflecting differences in production capacity, market demand, and commodity utilization [5], [17].
The largest positive gap was observed in banana, with production exceeding household consumption by 7,440 thousand tons [1]. Mango also recorded a high positive gap of 3,093.31 thousand tons, followed by orange with 1,599.25 thousand tons and shallot with 1,282 thousand tons [1]. These large positive gaps indicate that these commodities possess strong domestic production capacity beyond household consumption and therefore have considerable potential for processing industries, interregional trade, export development, and broader domestic market expansion [9], [18], [20]. Such production advantages may contribute to increasing farmers' income and strengthening the competitiveness of Indonesia’s horticultural sector [11], [17].
Positive production-consumption gaps were also found in cayenne pepper, big chili, potato, tomato, carrot, and durian [1]. This suggests that these commodities contributed positively to domestic food availability during 2024 and helped strengthen the national food supply [5], [17]. Nevertheless, a positive production-consumption gap does not automatically indicate oversupply because household consumption represents only one component of total demand [18], [19]. Other forms of demand include restaurants, hotels, catering services, food processing industries, exports, seed use, and postharvest losses, all of which absorb substantial portions of total production [9], [18].
In contrast, garlic recorded a negative production-consumption gap, indicating that household consumption was much higher than domestic production [1]. Household garlic consumption reached 544.37 thousand tons, while domestic production was only 39.44 thousand tons, resulting in a deficit of 504.93 thousand tons [1]. This condition suggests a strong dependence on external supply or imports to satisfy domestic demand and exposes the domestic market to global price fluctuations and supply chain disruptions [14], [17]. Therefore, garlic requires special policy attention through productivity improvement, expansion of suitable planting areas, improved seed availability, farmer incentives, technological innovation, and strengthening of domestic supply chains to reduce import dependency [3], [14], [17]
4. Discussion
The findings show that Indonesia’s horticultural production system is characterized by strong performance in several fruit and vegetable commodities [1], [3]. Banana, mango, orange, shallot, chili, potato, and tomato recorded production levels that exceeded household consumption, indicating relatively high domestic production capacity [1]. This condition suggests that Indonesia possesses considerable potential to meet domestic demand for these commodities while maintaining sufficient production for other market channels [5], [6]. The dominance of these commodities also reflects favorable agroecological conditions, extensive cultivation areas, and well-established production systems across different regions of Indonesia [6], [9], [20]. Consequently, these strategic commodities play an important role in strengthening national food availability, supporting farmer livelihoods, and enhancing the contribution of the horticultural sector to agricultural economic development [3], [5], [17].
However, production surplus should not be interpreted solely as an indication of excess supply [10], [19]. Household consumption represents only one component of total commodity utilization, while substantial proportions of horticultural production are absorbed by restaurants, hotels, catering services, food processing industries, traditional markets, modern retail, and export activities [18], [19]. In addition, some commodities are allocated for seed production, postharvest storage, processing, and distribution across regions before reaching final consumers [18]. Therefore, a positive production-consumption gap should be interpreted as evidence of broader economic utilization and market opportunities rather than simply indicating surplus production [9], [19]. This finding demonstrates that the horticultural sector contributes not only to food availability but also to value-added industries, employment generation, and regional economic growth [6], [18], [20].
Garlic represents the most critical commodity identified in this analysis because its domestic production remains substantially lower than household consumption [1]. The large negative production-consumption gap indicates that Indonesia continues to depend heavily on imported garlic to satisfy domestic demand throughout the year [14]. Such dependence exposes the domestic market to fluctuations in international prices, exchange rate movements, trade policy changes, and disruptions in global supply chains [7], [9], [14]. This condition may reduce national food resilience, particularly when external market conditions become unstable or import restrictions occur [5], [17]. Therefore, strengthening domestic garlic production through productivity improvement, expansion of suitable cultivation areas, provision of high-quality planting materials, and stronger farmer support programs should become one of the priorities of Indonesia’s horticultural development strategy [3], [4], [14].
The results also emphasize the importance of promoting food diversification through sustainable horticultural development [5], [17], [20]. Fruit commodities such as banana, mango, orange, and durian contribute not only to household food consumption but also to nutritional improvement, agroindustrial development, and export potential [6], [9], [20]. Likewise, vegetable commodities including shallot, chili, tomato, carrot, and potato play essential roles in supporting balanced diets, culinary industries, and food market stability [3], [11], [15]. Sustainable development of these commodities requires continuous improvements in production technology, irrigation systems, postharvest handling, logistics, and market distribution to reduce production losses and improve product quality [18], [19]. Therefore, a comprehensive horticultural development strategy should integrate productivity enhancement, supply chain efficiency, value-added processing, and market competitiveness to strengthen Indonesia's food security and long-term agricultural sustainability [5], [9], [17]
5. Conclusion
This study analyzed the production and household consumption dynamics of selected strategic horticultural commodities in Indonesia using Statistics of Horticulture 2024 [1]. The analysis focused on major vegetable and fruit commodities, including shallot, garlic, big chili, cayenne pepper, potato, tomato, carrot, banana, durian, orange, and mango. The findings show that most of the selected commodities had production levels higher than household consumption in 2024 [1]. This indicates that Indonesia’s horticultural sector has relatively strong production capacity for several strategic commodities and contributes significantly to national food availability [3], [5].
Banana was identified as the most dominant commodity, with production reaching 9.26 million tons in 2024 [1]. Other fruit commodities such as mango, orange, and durian also showed strong production performance compared with household consumption [1]. These findings suggest that tropical fruits represent an important strength of Indonesia’s horticultural sector and have high potential for sustainable agricultural development [6], [20]. The high production of these commodities also indicates opportunities for agroindustry, interregional trade, export development, and broader market expansion [9], [18].
Among vegetable commodities, shallot, cayenne pepper, big chili, potato, tomato, and carrot recorded positive production-consumption gaps [1]. This suggests that domestic production of these commodities was sufficient to meet household consumption needs in 2024. However, positive gaps should not be interpreted only as excess supply because these commodities are also utilized by food industries, restaurants, traders, processing sectors, and export markets [18], [19]. Therefore, strengthening postharvest handling, logistics, and market distribution remains important to maintain product quality, improve efficiency, and reduce postharvest losses [18], [19].
Garlic was the only commodity in the analysis that recorded a negative production-consumption gap [1]. Domestic garlic production reached only 39.44 thousand tons, while household consumption reached 544.37 thousand tons, indicating a substantial production deficit [1]. This finding suggests that Indonesia remains highly dependent on imported garlic to satisfy domestic demand, making the commodity vulnerable to external market disruptions [14], [17]. Therefore, stronger garlic development policies are needed, including productivity improvement, suitable land expansion, improved seed availability, technological innovation, and farmer support programs to reduce long-term import dependency [3], [4], [14].
Overall, Indonesia’s horticultural sector shows strong potential in several strategic commodities, particularly tropical fruits and selected vegetables [5], [20]. However, challenges remain in ensuring balanced production, reducing import dependency, improving commodity resilience, and strengthening supply chain efficiency [7], [17], [19]. Future policy should prioritize productivity improvement, commodity-specific development strategies, postharvest management, and market distribution efficiency to enhance the competitiveness of Indonesian horticulture [3], [18], [19]. These efforts are essential to strengthen Indonesia’s horticultural food system, improve agricultural sustainability, and support long-term national food security [5], [17], [20].
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