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ABSTRACT

This research aims to analyze the development trends and forecast the production of 10 main vegetable commaodities in Jambi
Province over a period of 10 years (2015-2024). This analysis is crucial given the strategic role of the horticulture sector in
providing nutritious food and its potential contribution to the Free Nutritious Food Program (MBG). The approach used is
descriptive quantitative with a linear trend analysis method. Secondary data on annual vegetable production were obtained
from the Central Bureau of Statistics (BPS) of Jambi Province. The linear trend equation Yt = aXt + b was calculated using
the least squares method to measure the average annual change in production (a) and the model's coefficient of determination
(R?). The analysis results show that all 10 commodities recorded a positive average annual increase trend. Large Chili had the
highest growth rate, averaging 15,098 tons per year. The model showed a strong fit for commodities such as Chinese
Cabbage/Mustard Greens (R2=0.8225) and Spring Onions (R?=0.8237). However, significant fluctuations were identified in
Cabbage (R2=0.4983) and Bird's Eye Chili (R2=0.4799), indicating a high influence of non-linear factors. A very sharp surge
in production occurred in the last two years (2023-2024), especially for Bird's Eye Chili and Eggplant, which recorded the
highest production. Based on the strong linear trend projections, vegetable production in Jambi Province is predicted to
continue increasing and stabilize at a high level, with Large Chili projected to reach 213,294 tons by 2027. The implications
of this research are the need for risk mitigation of volatility (especially for Cabbage and Bird's Eye Chili) and an increase in
post-harvest and distribution infrastructure capacity to accommaodate larger production volumes in the future.
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INTRODUCTION
The agricultural sector, particularly the horticulture sub-sector, plays a highly strategic role in the framework

of national food security and macroeconomic stability in Indonesia (Arianti, Hidayati dan Elza, 2025). Amidst the
dynamic global challenges such as extreme climate change and rapid population growth, the demand for nutritious
food commodities, including vegetables, continues to show an increasing trend. Adequate availability of vegetables
is not only crucial for meeting community nutritional needs but also significantly contributes to regional inflation
control, considering that volatile food groups like chili and onion often become major contributors to inflation (Bank
Indonesia, 2024). Therefore, ensuring supply stability through increased domestic production is a priority agenda for
national agricultural development to reduce import dependency and maintain price stability at the consumer level.

In a regional context, Jambi Province possesses potential land and agro-climatic resources that support the
development of various types of vegetable commaodities, both from lowlands and highlands. The agricultural sector
in this region not only functions as a local food provider but also supports the rural economy. However, a frequently
observed phenomenon in the field is the uncertainty of production volume over time. The realization of vegetable
crop production in Jambi Province often experiences significant fluctuations from year to year, influenced by
unpredictable weather factors, pest and disease attacks, and poorly planned planting patterns by farmers. These
uncontrolled supply fluctuations often lead to price surges during scarcity or price drops during harvest season,
ultimately harming farmers as producers and the community as consumers (Adiyoga, 2020).

The uncertainty in production volume creates significant challenges for local governments and relevant
stakeholders in formulating effective food planning policies. The absence of accurate information regarding future
supply projections complicates strategic decision-making related to distribution, stock management, and market
intervention. To address this issue of uncertainty, a scientific approach is required that can provide an estimated
outlook of future conditions based on existing historical data. This is where the role of quantitative forecasting
methods becomes crucial as a decision support system for mapping the development trajectory of agricultural
commodity production.
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Various previous studies have extensively applied forecasting methods in agricultural economics. These
studies utilize diverse approaches, ranging from complex econometric models to simpler time series analysis
methods. For example, a study conducted by Sari, Iskandar and Putra, (2022) demonstrated that using historical
production data analyzed with statistical methods can provide short-term projections that help mitigate the risk of
food shortages. Another study by Pratama and Hidayat (2023) affirmed that understanding past data patterns whether
they contain trend, seasonal, or cyclical elements is key to selecting the appropriate forecasting method to achieve
reliable accuracy in agribusiness planning.

Despite numerous studies on agricultural production forecasting, there remains a research gap that needs to
be addressed. Most existing studies tend to focus on national strategic food commaodities such as rice and corn, or are
concentrated in major production areas on Java Island. There are still few quantitative studies that specifically
examine trends and forecast production for vegetable crop groups in the local context of Jambi Province.
Furthermore, some previous research often utilizes highly complex mathematical models, which, although accurate,
are frequently difficult to replicate or intuitively understand for practitioners and policymakers at the regional level
who require a more practical yet robust analytical tool for observing long-term trends.

This research aims to address these shortcomings by focusing on the application of Linear Trend Analysis to
forecast the production of main vegetable crops in Jambi Province. The selection of the Linear Trend Analysis method
is based on its ability to clearly capture the direction of long-term data movement (secular trend) and its relatively
easy interpretation, making it accessible to various stakeholders. The novelty of this research lies in providing specific
empirical evidence regarding the historical growth patterns and future projections of vegetable commodities in Jambi,
for which data has thus far been minimal. This information is expected to serve as a quantitative foundation, which
has not been adequately available, for regional agricultural development planning.

Based on the problem description above, the primary objective of this research is to analyze historical data
patterns and forecast the production of vegetable crops in Jambi Province for several upcoming periods using the
Linear Trend Analysis method. Theoretically, this research is expected to enrich the literature on the application of
applied statistical methods in regional agricultural economics. Practically, the results of this forecast are anticipated
to provide significant benefits for the Jambi Provincial Agricultural Office and related agencies in formulating annual
production targets, planning intensification programs, and developing strategies for stabilizing the supply and prices
of vegetables in the region.

RESEARCH METHODOLOGY

This research employs a quantitative descriptive approach focusing on linear trend analysis to forecast
vegetable crop production in Jambi Province. The data used in this study are secondary annual vegetable production
data obtained from the Central Bureau of Statistics (BPS) and the Jambi Provincial Central Bureau of Statistics
over the last 10 years (2015-2024). The main dependent variable () in this study is vegetable crop production
(tons), while the independent variable is time (X) represented by the year of observation. Linear trend analysis is
performed using the least squares method to determine the trend line equation that best fits the production data. The
linear trend equation used is as follows.

Yt = aXt +b

Where Yt represents production in year, Xt denotes time (year), a is the slope coefficient indicating the
average annual change in production, and bb is the constant (intercept). Data analysis in this study was conducted
using Microsoft Excel tools with the aim of identifying the production trends of vegetable crops in Jambi Province
and estimating their projected output for the next three years through trend graph visualization. The trend graphs
are employed to facilitate interpretation of the results and to provide visual information regarding the development
tendencies of each vegetable commodity. By using Excel tools, the coefficient of determination (R?) can also be
obtained, which indicates the degree of fit between the trend model and the actual data. The closer the R? value is
to 1, the better the trend line represents the actual data pattern. Therefore, the findings of this study are expected to
serve as a reference for planning and decision-making in the agricultural sector by farmers, government agencies,
relevant institutions, and agribusiness stakeholders.
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RESULTS AND DISCUSSION

The vegetable commodities discussed in this study are shallots, scallions, potatoes, cabbage, Chinese
cabbage/mustard greens, carrots, large chili peppers, bird’s eye chili peppers, tomatoes, and eggplants. This selection
is based on the fact that these ten commodities contributed the largest share of production in 2024. After conducting
the analysis, the results of the linear trend analysis indicate changes in vegetable production in Jambi Province during
the period 2015-2024, with varying patterns across commodities. This study also includes projection figures for the

next three years.
1. Shallots

Bawang Merah (Ton)

Figure 1. Shallot Production Trend Chart
Source: Processed data 2025

The shallot production graph presents data from approximately 2015 to 2024, which overall demonstrates a
strong and consistent upward trend despite annual fluctuations. Production began at its lowest level of around 4,000
tons at the start of the period and gradually increased, reaching a significant peak of about 18,500 tons in 2023. The
depicted linear trend, expressed by the equation Y=1314.3X-3E+06Y = 1314.3X - 3E+06 with a coefficient of
determination (R?) of 0.7853, confirms that the average annual growth in production is approximately 1,314.3 tons.
This relatively high R? value indicates that the long-term trend model is sufficiently relevant to represent most of the
data movements. However, in 2024 the actual production experienced a sharp decline from its peak, falling back to
around 12,000 tons. This sudden drop disrupted the stable growth pattern and highlights the presence of significant
external factors that strongly influenced short-term harvest outcomes.

Based on the linear regression equation reflecting the long-term growth trend, shallot production forecasting
for the next three years was conducted by projecting an average annual increase of 1,314.3 tons from the estimated
trend line in 2024 (around 17,000 tons). Using this method, the forecast results suggest that shallot production will
continue to rise if historical trends are maintained. Production is projected to reach approximately 18,314 tons in
2025, increase to about 19,628 tons in 2026, and surpass the 20,000-ton threshold, reaching around 20,942 tons in
2027. This projection provides an optimistic outlook on the long-term potential of the shallot sector, indicating the
capacity and tendency for production to continue increasing over time. When comparing the growth rates of harvested
area and productivity in relation to production growth, it appears that the increase in shallot production is more
influenced by the expansion of harvested area rather than productivity, as the average growth rate of harvested area
is slightly higher than that of productivity (Sofyan dan Sitorus, 2025).

Nevertheless, the causes of the production decline in 2024 must be further analyzed to promptly identify and
mitigate the factors responsible, ensuring that shallot production can return to its positive growth trajectory. Previous
production trends also reveal a tendency toward increasing instability in yield per unit area. This underscores the
need to identify the causes of yield instability in several vegetable commaodities from the perspectives of research,
extension services, and policy (Adiyoga, 2020).

Domestic shallot production over the past three decades has shown positive growth, accompanied by
considerable increases in exports as well as significant growth in imports. According to FAO (Food and Agriculture
Organization) data from 2018-2022, Indonesia ranked fourth among ASEAN countries in shallot exports, with an

74



Hidayati, et al. Forecasting Vegetable Crop Production in Jambi Province Using Linear Trend Analysis

average export value of USD 6.72 million, while simultaneously ranking second in imports, with an average import
value of USD 52.65 million (Sofyan dan Sitorus, 2025)

2. Onion

Bawang Daun (Ton)

Figure 2. Trend Graph of Onion Production
Source: Processed data 2025
The scallion production graph from 2015 to 2024 shows a very strong and accelerating upward trend

throughout the period. In the early years (around 2015-2017), production remained relatively stable below 2,000
tons, even experiencing a slight decline. However, since 2018, production began to increase consistently and
demonstrated significant acceleration, particularly during 2022 to 2024. Scallion production reached its peak at the
highest level of approximately 11,000 tons in the final year (2024). The linear trend line, represented by the equation
Y=944.28X-2E+06Y = 944.28X - 2E+06, confirms an average growth tendency of 944.28 tons per year. With a very
high coefficient of determination (R?) of 0.8237 (82.37%), the model is considered highly effective in explaining
most of the data variation, indicating that the observed growth is strongly tied to time and trend factors.

Although the linear trend model indicates strong average growth, the significant surge in production during
2023 and 2024 reveals that the actual growth rate in recent years has exceeded the historical average trend. This surge
was likely driven by high market demand, successful expansion of cultivated land, or the adoption of more effective
agricultural technologies. Using the linear trend equation, the projected average growth of scallion production is
944.28 tons per year from the trend point in the last year (around 10,000 tons in 2024 on the dotted line). Based on
this projection, scallion production is expected to continue increasing, reaching approximately 10,944 tons in 2025,
rising to 11,888 tons in 2026, and approaching 12,832 tons in 2027.

The high R? value confirms that this growth trend is a stable characteristic of scallion production, making it
a promising prospect. Scallions (Allium fistulosum L.) are one of the vegetable commodities with strong potential for
intensive and commercial agribusiness development (Susmawati, 2017). The surge in actual data above the trend line
in recent years suggests that production potential may even exceed the predictions of a simple linear model. For
stakeholders, it is crucial to understand the specific driving factors behind the surge in 2023-2024. Farmer
characteristics, such as farming experience, can significantly influence scallion production (Sattwika dan Fauziyah,
2021). In addition, the use of inputs such as urea fertilizer, NPK fertilizer, and appropriate pesticides can also enhance
scallion production (Dianoor, Irawan dan Yunus, 2022)
3. Potatoes

Kent g | Ton)

Figure 3. Potato Production Trend Chart
Source: Processed data 2025
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The potato production graph from 2015 to 2024 illustrates a long-term upward trend accompanied by highly
extreme short-term fluctuations. In the early period (2015-2017), production tended to decline, reaching its lowest
point at around 80,000 tons. Production then began to recover and showed an increase up to 2021. The peak of this
period occurred in 2022 and 2023, when production surged dramatically, reaching historic highs of approximately
185,000 to 190,000 tons. However, this surge was followed by a sharp and significant decline in 2024, when
production fell back to around 140,000 tons. These extreme fluctuations, particularly the peaks and drops in 2022—
2024, indicate strong influences from non-structural factors such as extreme weather, pest/disease outbreaks, or
highly volatile market dynamics.

The linear trend line shows an average growth tendency 0f 9,301 tons per year (Y=9301X—-2E+07Y =9301X
- 2E+07), which represents a substantial annual increase. However, it is important to note that the coefficient of
determination (R?) is relatively moderate at 0.5924 (59.24%). This indicates that only about 59% of the variation in
potato production can be explained by time-trend factors, while nearly 41% of production fluctuations are driven by
other factors (such as climate, seed quality, policies, or other variables) not captured by the linear model. The lower
R? value compared to shallots and scallions statistically confirms that potato production data are far more unstable
and difficult to predict solely based on time trends.

Although historically the potato sector shows potential for growth (a positive trend of 9,301 tons/year), the
unstable data pattern—particularly the sharp decline in 2024—makes short-term forecasting highly risky. If relying
only on the linear trend, potato production is projected to gradually rise again, but such predictions would carry a
large margin of error given the model’s inability to account for the sharp surge and decline in 2024. For decision-
makers, the most critical task is to identify and address the causes of the major decline in 2024, as well as to
understand the factors that drove the production surge in 2022 and 2023.

Potatoes are one of the vegetable commaodities rich in carbohydrate content, making them a potential staple
in food diversification by substituting for wheat, maize, or rice (Muhibuddin, 2016). The main potato production
centers in Indonesia with the highest output are West Java, North Sumatra, and Central Java (Rahmah dan Wulandari,
2020).

Stability in the potato sector requires policies capable of mitigating the risks of extreme fluctuations (such as
pest/disease control, irrigation management, availability of superior seeds, and other measures). Research by Widia
et al. (2021) found that declining potato production was largely due to farmers using Granola varieties of the third
(G3) and fourth (G4) generations, whereas before the Covid-19 pandemic, farmers used Granola varieties of the
second (G2) and first (G1) generations. According to Mulyono et al., (2017), the earlier the seed generation, the
better the seed quality, resulting in higher yields. Amarullah et al. (2019) noted that most farmers resorted to later-
generation seeds due to the high cost of quality seed potatoes, which led to lower productivity. Furthermore, Kusuma,
Edison and Ernawati (2015) emphasized that differences in production levels are influenced by variations in the
quality of agricultural inputs, land ownership size, and farm management practices such as crop maintenance.

4. Kubis

Figure 4. Cabbage Production Trend Chart
Source: Processed data 2025
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Cabbage production data from 2015 to 2024 shows significant fluctuations. In early 2015, production was

relatively high, approaching 60,000 tons, but then experienced a sharp decline, reaching its lowest point of around
25,000 tons in 2017 and 2018. Afterward, production began to show a stable upward trend from 2018 to 2023,
peaking at approximately 87,000 tons in 2023. However, in 2024, production declined again to around 75,000 tons.
These fluctuations indicate the influence of non-linear factors such as weather conditions, market prices, or
agricultural policies that strongly affect annual production outcomes.
Despite annual fluctuations, the linear trend line indicates a positive long-term growth tendency in cabbage
production. The trend line equation is Y=5512.3X—-1E+07Y = 5512.3X - 1E+07, with an R?value of 0.4983. An R?
value close to 0.5 suggests that this linear model explains only about 49.83% of the variability in the data, meaning
the model is not fully accurate for projections due to high volatility. Nevertheless, the positive slope coefficient
(5512.3X) confirms an average annual production growth of 5,512.3 tons.

Using the available linear trend model, cabbage production projections for the next three years (2025, 2026,

and 2027) are expected to continue increasing in line with the long-term trend, reaching 80,512 tons, 86,025 tons,
and 91,537 tons, respectively. However, since the model is only moderately reliable with
a relatively low R2R"2, these projections should be interpreted with caution. Even so, policymakers and stakeholders
may anticipate that average production will continue to grow, offering opportunities for increased processing and
distribution capacity, while also preparing for high annual production volatility.
Cabbage (Brassica oleracea L.) is one of the important horticultural commaodities in Indonesian agriculture. It is
widely consumed either fresh or processed due to its mild sweetness. The average cabbage consumption in Indonesia
in 2022 was approximately 0.0264 kg per capita per week, equivalent to 1,378 kg per capita per year (Ardiansyah et
al., 2024).

High production levels may be partly attributed to planting seasons, which do not significantly affect
horticultural crops such as cabbage, since the crop can grow well in both rainy and dry seasons. Cabbage can be
cultivated year-round, particularly in regions with stable climates. In addition, the use of standardized quality seeds
also influences production, as farmers increasingly adopt globally certified seeds considered to have superior quality
(Baharsyah, Prasetyo dan Ekowati, 2025).

5. Petsai / Sawi

Petsal/Sawi (Ton)

Figure 5. Petsai/Mustard Production Trend Chart
Source: Processed data 2025
The production data of Chinese cabbage/mustard greens (petsai) from 2015 to 2024 reveals two main phases.

The first phase, spanning 2015 to 2020, was characterized by relatively stable and low production levels, ranging
between 2,500 and 7,500 tons, with a decline below 5,000 tons in 2016. The second phase, beginning around 2021,
shows a drastic increase in production, rising sharply from 7,500 tons to more than 30,000 tons in 2024. A temporary
peak was reached in 2022 at approximately 25,000 tons, followed by a slight decline in 2023, and then a new record
of about 32,000 tons in 2024.

The graph presents a linear trend line with the equation Y=3123.5X-6E+06Y =3123.5X - 6E+06 and an R?
value of 0.8225. This relatively high RZ indicates that the linear trend model explains the variability of the data well,
suggesting that the upward production trend is a strong and consistent pattern over the period. The positive slope
coefficient (3123.5X) confirms an average annual production growth of approximately 3,123.5 tons. This strong
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upward trend is likely driven by factors such as increased market demand, expansion of cultivated land, adoption of
more effective agricultural technologies, or other influences.

Based on the strength of the model (R?=0.8225), projections for the next three years (2025-2027) are
expected to continue the significant upward trend, with estimated production of 35,124 tons, 38,247 tons, and 41,371
tons, respectively. This indicates substantial opportunities for supply chain development and investment in
infrastructure to accommodate the increasing harvests of mustard greens in the future.

The rising production of mustard greens is expected to help meet market demand in the coming years. Therefore,
strategies must be designed to prevent declines in productivity. According to Sutarto, Koesriharti and Aini (2016),
mustard greens are among the most popular vegetables in Indonesian society. With demand growing in line with
population increases, efforts to expand and improve mustard green cultivation are necessary to ensure sustainable
growth. Hermansyah, Patiung dan Wisnujati (2021) highlight several strategies to support production growth,
including improving productivity, expanding cultivated land, and strengthening farmers’ economic conditions.
Furthermore, Isyanto et al., (2020) emphasize that one of the efforts to increase food production is the utilization of
marginal lands, as national food production has long relied heavily on paddy fields, particularly in Java.

6. Carrot

Wortel (Tan)

Figure 6. Chart of Carrot Production Trends
Source: Processed data 2025
Carrot production data from 2015 to 2024 demonstrates highly significant growth. Production began at a

relatively low level (around 3,000 tons in 2015) and remained stagnant or slightly declined between 2016 and 2018,
ranging from 2,000 to 3,000 tons. However, starting in 2019, production entered a sharp acceleration phase. The
increase continued until it reached its peak in 2023 at approximately 15,300 tons. Although production declined in
2024 to around 10,500 tons, this figure was still far above the average production of the early period, indicating that
carrot production has undergone large-scale growth over the past decade.

The linear trend line in the graph is represented by the equation Y=1294.4X-3E+06Y = 1294.4X - 3E+06
(where 3E+06 equals 3,000,000), with an R?value of 0.7768. This high R?indicates that the linear model is highly
relevant and fairly accurate in predicting the upward trend of carrot production. The positive slope coefficient
(1294.4X) confirms an average annual production growth of 1,294.4 tons. The strong model fit provides a solid basis
that, despite annual fluctuations (such as the decline in 2024), the long-term direction of carrot production remains
upward.

Based on this robust trend model, production projections for 2025 to 2027 are estimated at 11,794 tons,
13,089 tons, and 14,383 tons, respectively. The projection analysis suggests that the growth trend will continue,
offering positive signals for decision-makers to sustain and enhance investment in the carrot production sector.

Carrots are one of the horticultural crops that have shown annual increases, partly because they have become
a health trend in society, associated with eye health, blood sugar regulation, and even beauty care. Based on these
trends, carrot production has increased not only as a local supply but also as an export commodity to other regions
and abroad (Hafni et al., 2023). Carrots are also relatively easier to cultivate compared to other crops, requiring less
time to reach harvest.

Carrots are among the most widely cultivated vegetable commaodities by farmers, as markets for selling
carrots are relatively accessible. They contribute significantly to vegetable consumption both locally and
internationally. Supporting factors for carrot cultivation include strategic locations with suitable temperatures and
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soil conditions, which enable carrots to grow well with superior quality. This makes farmers more inclined to cultivate
carrots, as the crop is already widely recognized for its excellence and quality (Hafni et al., 2023).

7. Big Chili

Figure 7. Big Chili Production Trend Chart
Source: Processed data 2025
Large chili production data indicates a rapid acceleration in growth over the past decade. From 2015 to 2020,

production remained relatively stable and low, ranging between 30,000 and 45,000 tons with minor fluctuations.
However, a turning point occurred after 2020, when production began to rise sharply. Output nearly doubled from
around 60,000 tons in 2021 to nearly 100,000 tons in 2022, and reached its highest peak of approximately 168,000
tons in 2023. Although the 2024 data does not specify a point on the Y-axis, the overall upward trend remains
dominant.

The graph is complemented by a linear trend line with the equation Y=15098X-3E+07Y = 15098X - 3E+07
and an R?value of 0.7544. This relatively high R? demonstrates that the linear trend model fits well and effectively
captures the long-term growth in large chili production. The positive slope coefficient confirms an average annual
production growth of 15,098 tons. The high R?value suggests that the increase in production is not merely a temporary
fluctuation but rather a strong structural trend, likely driven by rising market demand or agricultural intensification.
Based on this model, production projections are estimated at 183,098 tons in 2025, 198,196 tons in 2026, and 213,294
tons in 2027.

Red chili is a horticultural crop widely cultivated commercially by farmers. In recent years, it has become a
leading commodity among 18 types of commercial vegetables cultivated in Indonesia. Despite sharp price
fluctuations, farmers’ interest in cultivating red chili remains high (Asir et al., 2023). In 2022, the highest production
of large chili occurred in December, reaching 138.54 thousand tons with a harvested area of 32.08 thousand hectares.
The provinces with the largest production of large chili are West Java, North Sumatra, and Central Java. West Java
contributed 24.24% to national production, with output reaching 357.7 thousand tons and a harvested area of 25.4
thousand hectares. The significant contribution of West Java to national chili production has a tangible impact on the
stability of national chili availability (Fazrulliansyah, Andrie dan Nurahman, 2025).

8. Cayenne Pepper

Cabai Rawit (Ton)

Figure 8. Graph of Cayenne Pepper Production Trends
Source: Processed data 2025
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Bird’s eye chili production data from 2015 to 2024 reveals an extremely volatile pattern. From 2015 to 2022,
production remained relatively low and stable, ranging between 7,000 and 14,000 tons. During this period, production
peaked at around 11,000 tons in 2016 and 14,000 tons in 2020. However, an extraordinary surge occurred in the last
two years. In 2023, production rose sharply to approximately 16,000 tons, and then skyrocketed to an unprecedented
record of about 44,000 tons in 2024. This surge suggests the presence of very strong and sudden driving factors, such
as highly favorable weather conditions or agricultural intensification policies.

The linear trend line in the graph is represented by the equation Y=2455.1X-5E+06Y = 2455.1X - 5E+06,
with an R?value of 0.4799. The relatively low R? (less than 0.50) indicates that the linear model is not well-suited to
explain the overall data pattern, especially due to the sharp spike in 2024. The model accounts for less than 48% of
the variability in production. Nevertheless, the positive slope coefficient (2455.1X) confirms an average long-term
growth of approximately 2,455.1 tons per year. This average increase provides a basis for projections, though the
high annual volatility—particularly in 2023 and 2024—must be carefully considered.

Although the historical linear trend model is relatively weak, the sharp increase in 2024 provides a more
relevant baseline for short-term projections. Using realistic projections based on the latest data (44,000 tons in 2024)
plus the average annual increase, bird’s eye chili production is expected to continue rising from this elevated baseline.
Production is projected to reach approximately 46,455 tons in 2025, increase to about 48,910 tons in 2026, and
surpass 51,365 tons in 2027. These projections suggest that production will stabilize at levels far higher than the
historical average before 2023. However, the historical volatility of this commodity requires close monitoring of
weather and market factors.

Bird’s eye chili can be considered a strategic farming commodity due to its many advantages, including high
economic value, multiple uses in daily life, strong market potential, and versatility in product forms such as fresh
chili, frozen chili, and various processed chili products (Hoar dan Fallo, 2017). Beyond weather and market
influences, other factors such as capital, land area, labor, farming experience, farmer education, and the use of organic
fertilizers collectively have a significant impact on bird’s eye chili production (Bete dan Taena, 2018).

9. Tomatoes

Tomat (Ton)

Figure 9. Tomato Production Trend Chart
Source: Processed data 2025

Tomato production shows extreme fluctuations in the early period but a clear upward trend toward the end.
From 2015 to 2019, production was highly unstable, starting at around 8,000 tons (2015), then sharply rising to a
peak of about 25,000 tons (2017), before dropping back to around 11,000 tons (2018). However, after 2019,
production entered a strong growth phase, rising from about 12,000 tons (2019) to a new peak of approximately
56,000 tons in 2024. Although there was a significant decline in 2023 (around 40,000 tons) from the 2022 peak (about
48,000 tons), the overall trend indicates substantial growth in production scale.

The graph presents a linear trend line with the equation Y=4916.5X-1E+07Y =4916.5X - 1E+07 and an R?
value of 0.7567. This relatively high R? (around 0.76) suggests that the linear model is fairly effective in explaining
the average increase in tomato production, despite considerable annual volatility. The
positive slope coefficient (4916.5X) confirms an average long-term production growth of 4,916.5 tons per year. The
strong model fit indicates that, although prices may fluctuate, structural efforts to increase production have been

relatively successful during this period.
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Realistic projections based on the latest high data point (56,000 tons in 2024) and the average annual growth
trend suggest continued increases. Production is projected to reach approximately 60,917 tons in 2025, rise to about
65,833 tons in 2026, and surpass 70,750 tons in 2027. These projections indicate that tomato production will reach
historic highs, though stakeholders must remain cautious of price volatility and weather conditions, as evidenced by
sharp declines in 2018 and 2023.

Indonesia ranks 30th globally as a tomato supplier (Fajri et al., 2022). Tomatoes have very high potential for
cultivation in Indonesia (Siregar, Najib dan Suparno, 2019). Depending on the variety, tomatoes can be grown
flexibly from lowland to highland areas. Tomatoes are one of the most important horticultural commodities due to
their high nutritional value, affordability, and health benefits (Chitra Anggriani Salingkat, A. Noviyanty, & Syamsiar,
2020).

Tomatoes are also considered a multifunctional commodity, not only consumed as fruit and vegetables but
also used in beauty products and medicinal mixtures (S. A. Assagaf, 2020). Their distinctive taste makes them popular
across all social groups, explaining their frequent use in cooking. Farmers in Indonesia cultivate tomatoes extensively
due to strong demand both domestically and internationally. Higher productivity and favorable market prices further
increase profitability. High production potential is influenced by multiple factors, including land area dan seed
quality, fertilizer inputs such as urea (Onibala dan Sondakh, 2017), and labor availability for tomato cultivation
(Majid, Noor dan Kurnia, 2022).

10. Eggplant

Terung (Ton)

Figure 10. Eggplant Production Trend Chart
Source: Processed data 2025
Eggplant production shows significant growth with two main phases. The first phase (2015-2020) was

characterized by relatively stable and low production, ranging between 9,000 and 11,000 tons. Fluctuations during
this period were minor, reflecting limited production stability. However, starting in 2021, production entered a rapid
growth phase. Output increased from around 15,000 tons (2021) to approximately 22,000 tons (2023), followed by a
sharp surge to a record high of about 36,000 tons in 2024. This drastic increase in 2023-2024 indicates rising market
demand or intensification of cultivation practices.

The graph presents a linear trend line with the equation Y=2166.6X—4E+06Y = 2166.6X - 4E+06 and an R?
value of 0.626. This moderate R? (around 0.63) suggests that the linear model is fairly relevant in explaining the
average growth trend of eggplant production. Although the model is not as strong as those with higher R?values, the
positive slope coefficient (2166.6X) confirms an average annual production growth of approximately 2,166.6 tons in
the long term. This growth rate provides a solid basis for projections, even though the extreme surge in 2024 suggests
that actual growth may be steeper than captured by the simple linear model.

Using realistic projections based on the latest high data point (36,000 tons in 2024) and the average annual
increase (a = 2,166.6 tons), eggplant production is expected to continue rising. Production is projected to reach about
38,167 tons in 2025, increase to around 40,334 tons in 2026, and surpass 42,500
tons in 2027. These projections indicate that eggplant production will stabilize at a high level. Stakeholders should
plan for increased handling and distribution capacity to accommodate this growth, while also analyzing the factors
behind the 2024 surge to ensure sustainable production.
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CONCLUSION

The research conducted leads to the following conclusions:

1. The ten vegetable commodities in Jambi Province show a positive average annual growth trend (positive slope
coefficient a) during the period 2015-2024, confirming that the vegetable production sector in this region is in
a phase of structural expansion. The commodities with the highest average growth rates are large chili at 15,098
tons/year, followed by potatoes at 9,301 tons/year. Most linear trend models demonstrate good levels of fit,
particularly mustard greens (petsai/sawi) with an R? of 0.8225 and scallions with an R? of 0.8237, underscoring
the consistency of long-term upward patterns.

2. Despite the positive long-term trend, commodities such as cabbage (R?=0.4983, R? = 0.4983) and bird’s eye
chili (R?=0.4799 R? = 0.4799) exhibit high annual volatility, indicating that nearly 50% of production
fluctuations are influenced by non-linear factors (climate, pests, market dynamics, etc.). Moreover, sharp
production surges occurred in the last two to three years (2022-2024), where actual outputs—particularly bird’s
eye chili at 44,000 tons in 2024 and eggplant at 36,000 tons in 2024—far exceeded historical averages, setting
record highs that suggest the presence of new large-scale driving forces.

3. Based on the strong positive growth trend, vegetable production in Jambi Province is projected to continue
increasing until 2027, stabilizing at levels far higher than the historical averages prior to 2023. Large chili
production is projected to reach 213,294 tons by 2027. The implication is that local government and agribusiness
stakeholders need to focus policies on strengthening post-harvest infrastructure, supply chains, and logistics to
accommodate the projected higher production volumes. In addition, further studies using non-linear forecasting
models are strongly recommended for volatile commaodities to mitigate risks.
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