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Abstract: Food security is a crucial global issue, especially for farming households that act as both food
producers and consumers. The study aims to analyze the level of food security among semi-organic shallot
farming households in Yogyakarta and identify the socioeconomic and agronomic factors that influence it.
The respondents of this study consisted of 150 semi-organic farming households selected through purposive
sampling in Bantul and Kulon Progo Regency of Yogyakarta. Primary data were collected through structured
interviews and questionnaires, while secondary data were obtained from the agricultural office and the central
statistics agency. Food security was measured using energy and protein adequacy based on the Indonesian
Ministry of Health’s Nutritional Adequacy Rate and the Household Food Insecurity Access Scale (HFIAS).
The results show that the average energy consumption of households is 1,640.5 kcal/capita/day (80.2% of the
recommended dietary allowance), while protein consumption is 50.8 g/capita/day (80.4% of the recommended
dietary allowance). Based on the HFIAS, 51.3% of households were in the food-secure category, 32.0% were
mildly vulnerable, 16.0% were moderately vulnerable, and 0.7% were highly vulnerable. This study shows
that semi-organic farming systems have the potential to support food security. However, their effectiveness is
greatly influenced by socioeconomic and institutional factors. These findings provide an empirical basis for
formulating policies that encourage sustainable agricultural transition while strengthening the food security of
farming households.

Keywords: food security; semi-organic; food recall; energy adequacy; protein adequacy

1. Introduction

As an agrarian country, Indonesia has great potential to become a pillar of food security at the
regional and global levels, but it still faces various challenges (Gravitiani et al., 2025). Inequalities
in food distribution between regions, damage to agricultural ecosystems, and commodity price
fluctuations are real obstacles to achieving national food security (Faoziyah et al., 2024). One strat-
egy that is beginning to be developed is the implementation of a semi-organic farming system that
combines chemical and organic inputs. This system has the potential to improve environmental
quality, reduce dependence on synthetic chemical inputs, and produce healthier products with high
market value (Gamage et al., 2023). Yogyakarta, with its diverse agroecology and progressive local
policies, is a suitable area for developing semi-organic farming, especially for shallots.

Conventional shallot cultivation systems rely on chemical fertilizers and pesticides, which
result in high production costs and soil degradation. Semi-organic cultivation systems have
emerged to address these issues by combining organic and conventional practices to reduce de-
pendence on synthetic inputs while maintaining productivity. As a result, farmers achieve good
income stability, strengthening their ability to access sufficient and diverse food for household
needs (Munezero et al., 2023).

In addition to being a basic ingredient in Indonesian cuisine, shallots also have export poten-
tial and can provide a stable income for farmers (Rahmawati et al., 2023). Several regions in Yog-
yakarta, such as Bantul and Kulon Progo Regencies, have developed semi-organic shallot cultiva-
tion that is increasingly concerned with environmental sustainability (Triharyanto et al., 2022).
However, despite the great opportunities, many farmers still face various obstacles, ranging from
limited access to natural inputs, market price fluctuations, to limited markets for semi-organic
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products. This raises an important question about the extent to which the semi-organic system can
actually strengthen farmers’ food security (Imran et al., 2025).

Household food security for farmers is not only influenced by land productivity, but also by
the household’s ability to access, utilize, and maintain food sustainably (Janni et al., 2023). Ac-
cording to the Food and Agriculture Organization (FAO), food security is built on four main pillars,
namely availability, access, utilization, and stability of food. It is supported by broad dimensions
such as nutrition, health, and policy institutions that guarantee sustainable access to food for all
parties (Thamaga-Chitja et al., 2025). In practice, farmers are often still vulnerable, especially when
facing lean seasons, crop failures, or market fluctuations (Hlatshwayo et al., 2023). Policy support
and involvement in farmer groups are important factors in building farmers' resilience to these risks
(Singh et al., 2023). Therefore, a comprehensive understanding of the factors that determine food
security needs to be the basis for developing targeted interventions.

This study was conducted to determine the level of food security among households of semi-
organic shallot farmers in Yogyakarta, particularly in Bantul and Kulon Progo Regencies. This
study also aims to identify socioeconomic and technical cultivation factors that affect farmers’ food
security, such as income, land area, farming experience, and nutritional consumption. A quantita-
tive approach was used to provide an objective picture that can be scientifically tested and is rele-
vant as a basis for policy (Susanawati & Noviyanti, 2024). The findings of this study are expected
to contribute scientifically to the development of literature on food security and semi-organic agri-
culture (Geppert et al., 2024). Thus, the semi-organic agricultural system is not only an alternative
production model but also capable of improving food security and farmer welfare in a sustainable
manner (Rahayu et al., 2024).

This study examines food security from a household perspective, focusing on access, availa-
bility, and utilization of food in farming families. Although shallots are not a staple food, income
from agricultural businesses plays an important role in supporting household purchasing power and
access to food. Therefore, food security among semi-organic shallot farmers provides insight into
alternative agricultural models that can strengthen household resilience in rural areas.

2. Materials and Methods

2.1. Research Location

This study was conducted in two regencies in Yogyakarta, namely Bantul and Kulon Progo.
Both areas are known as centers of semi-organic shallot production. In addition, these locations
were chosen because they have consistently implemented semi-organic cultivation practices.
Therefore, these areas also have relatively similar agroecological conditions and play an important
role in the regional supply of shallots.

The Imogiri subdistrict has approximately 125 hectares of shallot fields with a harvest produc-
tivity of up to 20 tons/ha. In Kulon Progo Regency, specifically in Srikayangan Subdistrict, the area
of shallot fields is 300 hectares with a productivity of up to 16 tons/ha. Therefore, these two regen-
cies are the main centers of shallot production in Yogyakarta and have relevant characteristics for
the study of semi-organic shallot farmers.

2.2. Sampling Procedure

The target population of this study was semi-organic shallot farmers located in Bantul and
Kulon Progo Regencies, Yogyakarta. The sample frame was obtained from the Agriculture Office
in both regencies, which recorded active semi-organic shallot farmers. This study used purposive
sampling because the number of organic farmers is relatively limited and specific. Respondents
were selected based on the following criteria: (1) residing in Kulon Progo and Bantul, (2) planting
semi-organic shallots for at least the last two planting seasons, and (3) willing to be interviewed. A
total of 150 respondents, consisting of 75 people in Srikayangan, Kulon Progo Regency, and 75
people in Imogiri, Bantul Regency, were involved in this study, representing 100% of semi-organic
farmers who met the criteria. The non-response rate was 0% because all respondents were willing
and participate. Missing data were checked before analysis, and no significant values were found,
so the listwise deletion method was not necessary. This selection process ensured that the sample
represented the socioeconomic and agronomic conditions of semi-organic shallot farmers in the
study location.
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Table 1. Location and Number of Respondents.

Research Location Number of Respondents

Srikayangan, Kulon Progo 75
Imogiri, Bantul 75
Total 150

2.3. Data Collection Procedures

This study used primary data as its main source of information collection. Primary data are
data obtained directly from respondents in the field through direct interactions such as interviews
and questionnaires. The structured questionnaire used in this study consisted of three main sections
designed to capture complementary data on household conditions, food security, and nutritional
adequacy (see Table 2).

Table 2. Structure and Main Contents of the Questionnaire.

Section Variables Collected Purpose

) ) . Age, gender, education, number of To describe the demographic
Demographic and Socioeconomic

family members, household income, and economic background of
Profile

land area, farming experience farming households

Household Food Insecurity Ac- Nine standard questions on food ac- To categorize household

cess Scale (HFIAS) cess, anxiety, and adequacy food security levels

Types and quantities of foods and To estimate household en-
Two 24-hour Food Recalls beverages consumed, portion size, ergy and protein adequacy

and meal frequency based on the Indonesian

Detailed questionnaire items, including the demographic and socioeconomic profile of re-
spondents (Table A1), the full HFIAS (Table A2), and 24-hour food recall forms (Table A3), are
presented in Appendix A.

The use of primary data allows researchers to obtain more accurate, up-to-date information
that is relevant to the actual conditions experienced by respondents. This primary data was collected
to describe food security conditions of semi-organic shallot farming households in a factual and
contextual manner. The questionnaire was designed to collect socioeconomic and demographic
characteristics of semi-organic shallot farming households, including age, education level, number
of family members, land area, farming experience, and household income. Data collection was
conducted through direct interviews accompanied by field observations to ensure data accuracy and
relevance. One section of the questionnaire uses the Household Food Insecurity Access Scale
(HFIAS) instrument developed by the FANTA project to measure household food security levels.
This instrument was translated into Indonesian by a team of researchers and then back into English
to ensure consistency in meaning and terminology. This ensures that the questions are easily un-
derstood by respondents and relevant to conditions in the field. In addition, two 24-hour food recalls
were conducted with respondents through direct interviews using a multiple-pass approach. This
method covers all food and beverages consumed the previous day, including the frequency of meals
and the types of side dishes consumed. The 24-hour food recall questions were integrated into the
questionnaire to record all foods and beverages consumed by each respondent during the previous
day. To ensure robustness, the recall was conducted twice on non-consecutive days to capture daily
variations in food intake. The multiple-pass method was applied to minimize recall bias, and the
results were cross-checked with household meal patterns and portion size references to improve
accuracy. This method follows standard nutritional survey protocols recommended by FAO and
FANTA, ensuring its scientific validity for assessing dietary adequacy. Meanwhile, secondary data
are supporting data obtained from various previously available sources, such as official publications,
statistical reports, government documents, scientific journals, and relevant previous research results.
Data collection was conducted in May 2025 during the dry season.

Food security measurement using the two 24-hour food recall method and the Household Food
Insecurity Access Scale (HFIAS). This method is used to analyze food intake, food access uncer-
tainty, and experiences of hunger. Table 3 presents the main indicators used to analyze food security
in this study.
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Table 3. Food Security Indicators.

Food Recall HFIAS
Types of food consumed in the last 2x24 hours,
frequency of consumption of energy sources
(kcal/person/day), protein (g/person/day), vita-
mins, and minerals, total energy intake, and nu-
trient intake per individual

Uncertainty of food access, decline in food
quality and diversity, decline in food con-
sumption, acute hunger, and frequency of in-
cidents.

2.4. Analysis Techniques

Food security of semi-organic shallot farmers was analyzed using two analysis techniques,
namely:

2.4.1. Food Recall

In this analysis technique, respondents were asked to mention the types and amounts of food
they consumed in the last two 24-hour food recalls. Data from two 24-hour food recalls were aver-
aged for each household to obtain a more reliable estimate of daily energy and nutrient intake. This
approach helps reduce variation in consumption between days and improves the accuracy of dietary
assessment. The data was then analyzed using the Nutrisurvey application to determine the Esti-
mated Energy Requirements and Protein Requirements.

2.4.2. Household Food Insecurity Access Scale

The household food insecurity access scale analysis method uses nine questions, as follows:
(Q1) Are you worried about not having enough food for your family? (Q2) Does your family have
to eat less frequently during the day due to insufficient food? (Q3) Is there no food of any kind due
to a lack of resources to obtain food? (Q4) Does the family have to consume food they dislike due
to a lack of food they like? (QS5) Does the family have to eat smaller portions due to insufficient
food? (Q6) Does the family have to eat less frequently during the day due to insufficient food? (Q7)
Is there no food of any kind due to a lack of resources to obtain food? (Q8) Has the family ever
gone to bed hungry due to not having enough food? (Q9) Has the family ever gone without eating
for a day due to a lack of food? (Derso et al., 2021).

If respondents answer each question with a score of 0-3. A score of 0 indicates never, one
indicates rarely (1-2 times in 4 weeks), and two indicates occasionally (3—10 times in 4 weeks). In
this method, food security is categorized into four levels (see Table 4).

Table 4. Food Security Categories

Level of Food Security Total Score Ranking
1 Food Safety 0-1
2 Severe Food Insecurity 2-7
3 Quite Food Insecure 8-14
4 Highly Food Insecure 15-27
2.4.3. Multivariate Regression Analysis

The data analysis in this study consisted of both descriptive and inferential analyses. Descrip-
tive analysis was used to describe the food security condition of semi-organic shallot farming
households based on the Household Food Insecurity Access Scale (HFIAS) and the levels of house-
hold energy and protein adequacy.

Furthermore, to examine the socioeconomic factors influencing the levels of energy and pro-
tein adequacy, a multivariate regression analysis was conducted using the multiple linear regression
approach. The dependent variables in this model were the levels of energy and protein adequacy,
while the independent variables included age, gender, education level, household size, land area,
and farming experience. This analysis was employed to determine the extent to which household
socioeconomic characteristics affect food security from a nutritional perspective. All statistical
analyses were carried out using IBM SPSS Statistics, with a significance level of 5% (a = 0.05).

3. Results

3.1. Respondent Characteristics

The characteristics of respondents in this study included the age of farmers, gender, education
level, number of family members, farming experience, experience in semi-organic shallot farming,
land area, and land ownership status (Hlatshwayo et al., 2023; Table 5). These characteristics can
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affect semi-organic shallot production and the level of production factor efficiency (Rajabzadeh-
Dehkordi et al., 2023).

Table 5. Characteristics of Semi-Organic Shallot Farmer Respondents.

Frequency Percentage Frequency Percentage
Age Land ownership
28-40 33 22.0 Own 121 80.7
41-60 88 58.7 Rent 19 12.7
61-78 29 19.3 Profit Sharing 10 6.7

150 100.0 150 100.0
Gender Land area (Ha)
Male 113 75.3 <0.5 6 4.0
Female 37 24.7 0.5-1.5 144 96.0

150 100.0 150 100.0
Education CRF experience

(years)

Uneducated 0 0.0 1-10 42 28.0
Elementary School 56 37.3 11-20 45 30.0
SMP 29 19.3 21-30 23 15.3
SMA 54 36.0 3140 23 153
Higher - Education | 7.3 > 40 17 113
Institution

150 100.0 150 100.0
Family Members SORF experience

(years)

<3 40 26.7 1-10 49 32.7
3-6 108 72 11-20 63 42.0
>6 2 1.3 21-30 38 25.3

150 100.0 150 100.0

3.1.1. Age

Age is a demographic variable that indicates how long a person has lived from birth to a
certain point in time (Wijerathna-Yapa & Pathirana, 2022). Age can also influence how individuals
adopt innovations, consumption patterns, and approaches to agriculture or business (Muis et al.,
2025). Based on the data obtained, the majority of respondents were in the 41-60 age group, total-
ing 88 people (58.7%). There were 33 respondents (22.0%) aged 28—40 years, while 29 respondents
(19.3%) were aged 6178 years. These results indicate that most of the farmers who participated in
the survey were of productive and experienced age, generally at the peak of their physical and
mental abilities for agricultural activities.

3.1.2. Gender

Gender is a demographic variable that indicates the biological division between males and
females (Chiemela et al., 2022). In agriculture, gender differences still greatly influence the work
structure and division of labor in households and farming businesses (Wardani et al., 2023). The
data shows that most respondents were male, namely 113 people (75.3%), while only 37 people
(24.7%) were female. This reflects that agricultural activities in the research location are still dom-
inated by men. However, the significant participation of women also shows that women play an
active role in supporting the sustainability of family farming businesses.

3.1.3. Education

Education is a learning process that provides individuals with knowledge, skills, values, and
attitudes to develop their potential (Samim et al., 2021). Farmers with higher levels of education
generally have better skills in planning, calculating risks, and adopting innovations (Mazenda,
2021). Most respondents in this study had a formal education level of elementary school (SD) with
56 people (37.3%), followed by respondents with a high school education (SMA) with 54 people
(36.0%), and junior high school (SMP) with 29 people (19.3%). Meanwhile, only 11 respondents
(7.3%) had attended college, and none of the respondents were completely uneducated (0%). These
findings indicate that the majority of farmers have a basic to secondary education.

3.1.4. Household Members
Household members are individuals who live together in one residence or dwelling and usu-

ally consume food from the same kitchen, and are under the same economic management (Yeleliere
et al., 2022). The ideal number of household members can support labor efficiency in agricultural
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businesses, while too few or too many members can affect productivity and family welfare (Clapp
et al., 2022). Based on the results of the study, the majority of respondents had between 3 and 6
household members, namely 108 people (72.0%). A total of 40 respondents (26.7%) had house-
holds with fewer than 3 members, and only 2 respondents (1.3%) had households with more than
6 members. This shows that the family structure of farmers is dominated by nuclear families or
small-to-medium families.

3.1.5. Land Ownership

Land ownership is the legal status or control of a person over a plot of land that he or she uses,
whether for agriculture, settlement, or other economic activities (Muluneh, 2021). Private owner-
ship generally provides farmers with a sense of security in managing their land, unlike leasehold or
sharecropping arrangements, which impose certain limitations on decision-making and agricultural
development (Wudil et al., 2022). The tabulation results show that most respondents own their own
land, namely 121 people (80.7%). The rest access land through a rental system, namely 19 people
(12.7%), and through profit sharing, namely 10 people (6.7%). This indicates that most farmers in
this study have a high level of agrarian independence.

3.1.6. Agricultural Land Area

Land area is a physical measure of agricultural land owned or managed by farmers, usually
expressed in hectares (Ha; Akbar et al., 2024). Land area is an important indicator in determining
the scale of farming, production potential, labor intensity, and efficiency of agricultural input use
(Kavanagh et al., 2021). Based on the results of the study, most respondents had a land area of
between 0.5 and 1.5 hectares, namely 144 people (96.0%). Only 6 people (4.0%) had land with an
area of less than 0.5 hectares, and no respondents had land larger than 1.5 hectares. This shows that
the majority of farmers in this study are in the small to medium farmer category, with land that is
still relatively small.

3.1.7. Farming Experience

Experience in crop rotation farming (CRF) refers to the length of time farmers apply a system
of rotating crop types on the same land from year to year (Mohd Tohit et al., 2025). This system
aims to maintain soil fertility, reduce the risk of pests and diseases, and increase agricultural yields
in a sustainable manner (Omer et al., 2024). From Table 5, 45 respondents (30.0%) had 11-20 years
of experience in CRF. This was followed by 42 respondents (28.0%) with 1-10 years of experience,
then 23 respondents (15.3%) with 21-30 years of experience, and 23 respondents (15.3%) with 31—
40 years of experience. The remaining 17 respondents (11.3%) had more than 40 years of experi-
ence.

3.1.8. Experience in Semi-Organic Farming

Farming experience in the Semi-Organic Resource Farming (SORF) system refers to the
length of time farmers have been implementing semi-organic farming practices, which is an agri-
cultural system that combines the use of organic inputs (such as manure, compost, and botanical
pesticides) with limited and controlled use of inorganic inputs (Saidah et al., 2024). This system is
generally implemented by farmers as a transition to fully organic farming, or as a compromise
between production needs and efforts to maintain ecosystem sustainability (Jeevitha et al., 2024).
Based on the data, SORF farming experience is grouped into five time categories. A total of 45
respondents (30.0%) had 11-20 years of experience, which was the largest group. This was fol-
lowed by 42 respondents (28.0%) who had 1-10 years of experience, indicating that quite a number
of farmers had just started this system. Meanwhile, 23 respondents (15.3%) each had 21-30 years
and 3140 years of experience, and 17 respondents (11.3%) had more than 40 years of experience
in the semi-organic system.

3.2. Food Recall

The measurements in this study consisted of two main aspects, namely energy intake and
protein intake (Marwanti et al., 2024). Each person’s energy consumption was calculated based on
the calories they ate and drank every day (Kusumawardani et al., 2021). Meanwhile, protein con-
sumption was measured by calculating the number of grams of protein contained in the food con-
sumed by each person per day. Every type of food and beverage consumed by household members
was recorded in detail, then converted into energy and protein content based on the nutritional
composition of food according to Indonesian Minister of Health Regulation No. 28 of 2019 (2019).
The Adequate Energy Intake (AEI) is the average daily energy requirement (kcal) to maintain
health, body weight, and physical activity, while the Adequate Protein Intake (API) is the daily
protein requirement (grams) to support growth and tissue repair. Nutritional adequacy is calculated
using the following formula:
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Energy Consumption Level = (Z Recoiz’men dod 11\)EI ) % 100% (D
> Protein Consumption )

Protein Consumption Level = ( ) x 100%

Recommended API

NutriSurvey 2007 software was used to process food consumption data collected through the
two 24-hour food recall methods. Each type of food and beverage consumed by respondents is
entered into the NutriSurvey software to determine its energy and protein content. NutriSurvey
automatically converts food consumption data into quantitative nutrient intake values, including
total energy (kcal), protein (g), fat (g), and carbohydrates (g), based on portion size and frequency
of consumption.

A statistical description of the food intake data was conducted to provide an overview of re-
spondents’ nutrient and energy consumption. Descriptive statistics, including mean, standard devi-
ation (SD), minimum, and maximum values, were calculated for total energy, protein, fat, and car-
bohydrate intake. These basic data were used to assess the overall variability and representativeness
of the sample.

The conversion of food consumption into nutrient and energy values was based on the Indo-
nesian Food Composition Table (Direktorat Gizi Masyarakat, 2019). Each food item was converted
according to standardized nutrient conversion factors: carbohydrates = 4 kcal/g, proteins = 4 kcal/g,
and fats = 9 kcal/g (FAO, 2003). These conversion factors were automatically applied within the
NutriSurvey 2007 software to ensure consistency and accuracy in nutrient and energy estimation.

Data on energy and macronutrient adequacy (protein, fat, and carbohydrates) were obtained
using the two 24-hour food recall method. The results were then categorized based on the nutritional
adequacy criteria issued by the Indonesian Ministry of Health (2019). The categories for energy
adequacy were: severely deficient (< 60%), deficient (60%—69%), adequate (70%—79%), good
(80%—119%), and excessive (> 120%). The categories for protein, fat, and carbohydrate adequacy
are: very low (< 70%), low (70%—79%), adequate (80%—89%), good (90%—119%), and high (>
120%).

Based on Table 6, the average energy and protein adequacy of semi-organic shallot farming
households is presented in the form of mean + standard deviation (SD) to provide clearer results.
The average daily energy intake per capita is 1,640.5 + 82.3 kcal, while the recommended nutri-
tional adequacy rate is 2,044.7 kcal per capita per day. This shows that the energy adequacy level
of these farming households is only about 80.2% of the recommended requirement. Meanwhile, for
protein intake, the average consumption per capita per day is 50.8 £ 6.7 grams, from an NR of 63.2
grams, so that the protein adequacy level reaches 80.4%. These two data points show that semi-
organic shallot farming households are still below the ideal standard (100%) for nutritional ade-
quacy. Although energy and protein adequacy levels are close to optimal, efforts are still needed to
improve access to and consumption of nutritious foods so that daily energy and protein require-
ments can be optimally met. This condition can also be an indicator of potential nutritional vulner-
ability in farming households, especially if there are fluctuations in shallot prices or production that
affect purchasing power and consumption patterns.

Table 6. Average Energy and Protein Adequacy (Mean = SD) and Nutrient Adequacy Level of Semi-Organic
Shallot Farmers.

Recommended Dietary Nutritional

Nutritional Content Intake Allowance (RDA) Adequacy (%)
Energy (kcal/person/day) 1640.5£82.3 2044.7 80.2
Protein (g/person/day) 50.8+6.7 63.2 80.4

3.3. Household Food Insecurity Access Scale (HFIAS)

The Household Food Insecurity Access Scale (HFIAS) is a quantitative instrument used to
measure the level of household food insecurity based on their perceptions and experiences in ac-
cessing food during the last 30 days (Triyono et al., 2025). This scale was developed by Food and
Nutrition Technical Assistance (FANTA) and consists of nine questions that reflect three main
aspects, namely concerns about food availability, decline in food quality, and reduction in con-
sumption due to resource constraints (Angeles-Agdeppa et al., 2021). According to Coates et al.
(2007), the HFTAS has proven to be effective because it captures the subjective dimensions of food
insecurity that are not always reflected in quantitative data alone, such as production or income.

Based on the survey results (see Table 7), it is known that most semi-organic shallot farming
households do not experience severe food insecurity. This can be seen from 84.0% of respondents
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who are not worried about food availability (Q1), and only 16.0% who rarely experience it. When
asked about not being able to eat their preferred foods (Q2), 64.0% of households did not experi-
ence this, but 36.0% admitted to having experienced it, with 33.3% rarely and 2.7% occasionally.
A total of 66.7% of households did not eat only certain types of food (Q3), but 33.3% experienced
limited food variety, consisting of 15.3% rarely, 14.7% sometimes, and 3.3% often. Furthermore,
85.3% of respondents never had to eat food they did not like (Q4), while 14.7% rarely experienced
this.

Table 7. Results of the HFIAS Questionnaire for Semi-Organic Red Shallot.

Yes
izr Variabel No Rarely (1 -2x) Someil(;]; ;’s G- Of;;:)(> Total
n % n Y% n % n % n %
p Concemedabout 0 ga0 24 16.0 0 0.0 0 00 24 160
food (Q1)
Unable to eat pre-
2 ferred foods (Q2) 96 64.0 50 333 4 2.7 0 0.0 54 36.0
Only eating cer-
3 tain types of food 100 66.7 23 15.3 22 14.7 5 3.3 50 33.3
(Q3)
Eating food you
4 don’t like (Q4) 128 85.3 22 14.7 0 0 0 0 22 14.7
5 Eat smaller por- o 465 32 213 0 0 0 0 32 213
tions (Q5)
Reducing the
6 amount of food 129 86 21 14 0 0 0 0 21 14
per day (Q6)
There is no food
7 at all in the 148 98.7 2 1.3 0 0 0 0 2 1.3
household (Q7)
Going to bed
hungry (G8) 150 100 0 0 0 0 0 0 0 0
A whole day
9 without eating 150 100.0 0 0.0 0 0.0 0 0.0 0 0.0
(Q9)

Most households (78.7%) also did not experience a reduction in meal portions (Q5), but 21.3%
admitted to eating smaller portions. A reduction in the number of meals per day (Q6) was not
experienced by 86.0% of respondents, but 14.0% rarely experienced it. Extreme situations such as
having no food at home (Q7), going to bed hungry (Q8), and not eating for a whole day (Q9) were
almost non-existent; 98.7% never ran out of food, and 100% never went to bed hungry or went
without eating for a whole day.

Based on Table 8 regarding the food security status of farming households in organic farming
systems, it is known that the majority of households, namely 77 households (51.3%), are in the
food security category, which means they have sufficient access to nutritious and sustainable food.
However, there are still 48 households (32.0%) classified as mildly food insecure, meaning that
they are beginning to experience limited access to food, although not yet at an alarming level. Fur-
thermore, 24 households (16.0%) fall into the moderately food insecure category, indicating more
serious problems related to the inability to meet food needs, both in terms of quantity and quality.
In fact, there is one household (0.7%) classified as highly food insecure, indicating a very alarming
condition where these households are likely to experience extreme hunger or food shortages.
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Table 8. Food Security Status of Farmer Households in Organic Farming.
Food Security Status Households Percentage (%)
1 Food Security 77 51.3
2 Slightly Vulnerable to Food Insecurity 48 32.0
3 Moderately Vulnerable to Food Insecu- 24 16.0
rity
4 Highly Vulnerable to Food Insecurity 1 0.7
Total 150 100.0

Overall, these data indicate that although most organic farming households are food secure,
there is still a significant proportion of households experiencing varying degrees of food insecurity.
Therefore, sustained attention and policy interventions are needed to strengthen the food security
system, especially for households that are still classified as vulnerable, in order to ensure equitable

and sustainable access to food for all organic farmers.

Although most semi-organic shallot farming households are considered food secure 51.3%,
clear differences in food security levels are still evident among respondents. Farmers with small
plots of land and unstable incomes tend to have lower levels of food security due to limited pro-
duction capacity and purchasing power. Therefore, socioeconomic diversity among semi-organic
farmers plays an important role in determining household food security levels.

3.4. Multivariate Regression Analysis Results

A multivariate regression analysis was conducted to examine the influence of socioeconomic
characteristics on the level of energy and protein adequacy among semi-organic shallot farming
households in Yogyakarta. The results of the linear regression analysis show that the energy ade-
quacy model has an R? value of 0.147, indicating that approximately 14.7% of the variation in
energy adequacy can be explained by socioeconomic variables such as age, gender, education, land
area, and household size. The model is statistically significant (F = 2.677; p = 0.007), suggesting
that these variables collectively affect the level of household energy adequacy.

Individually, age (p = 0.046) and gender (p = 0.001) have a significant effect on energy ade-
quacy. The results indicate that households headed by males tend to have higher energy adequacy
levels compared to those headed by females. Meanwhile, as the age of the household head in-
creases, the level of energy adequacy tends to decrease, which may be attributed to lower produc-
tivity and reduced economic activity at older ages. For the protein adequacy model, the R* value is
0.106, meaning that 10.6% of the variation in protein adequacy is explained by the socioeconomic
variables examined. Although the model is only marginally significant (F = 1.837; p = 0.067), the
partial analysis shows that gender (p = 0.005) significantly affects protein adequacy, while house-
hold size (p = 0.058) and age (p = 0.087) show a near-significant influence. These findings suggest
that households headed by males have higher protein adequacy levels than those headed by females.

Overall, the results indicate that demographic factors such as gender and age of the household
head play an important role in determining the level of energy and protein adequacy. Other socio-
economic factors, such as education, land area, and household size, do not show a significant effect
but still contribute to the variation in household nutritional adequacy. These findings emphasize
that food security is multidimensional, where social, economic, and production capacities collec-

tively determine the household’s ability to meet its daily nutritional needs.

To further illustrate this relationship, a scatter plot with a Loess fit curve was developed (Fig-
ure 1). The plot demonstrates a positive but nonlinear relationship, indicating that households with
larger cultivated areas tend to have higher energy intake levels. This suggests that increasing land
ownership or access to larger cultivated areas can enhance household food availability and nutri-
tional intake. However, the curve also shows that the effect of land expansion tends to stabilize
after a certain threshold, implying that other factors such as income management, household size,

and food expenditure patterns may moderate this relationship.
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Figure 1. Scatter plot showing the relationship between land area and household energy intake with a Loess
fit curve.

4. Discussion

This study shows that the energy and protein consumption levels of semi-organic shallot farm-
ing households in Yogyakarta only reach around 80% of the Recommended Dietary Allowance
(RDA). These findings reveal limitations in achieving household nutrition despite farmers being
directly involved in food production. These results are in line with the initial hypothesis of the study,
which suggested that the semi-organic system does not fully guarantee the food security of farming
households. Thus, these findings emphasize that food security must be understood multidimension-
ally, encompassing not only production aspects, but also access, distribution, and household con-
sumption capacity.

In addition, socioeconomic characteristics such as age, education level, number of family
members, land area, farming experience, and household income play an important role in explain-
ing variations in energy and protein adequacy among semi-organic shallot farming households.
Thus, households with smaller land areas, more family members, and unstable incomes tend to
have lower levels of nutritional adequacy. This indicates that factors such as household production
capacity and purchasing power also influence their ability to meet their daily food needs. This re-
lationship confirms that food security outcomes are determined not only by agricultural productiv-
ity but also by socioeconomic resilience at the household level.

Compared to previous research by Sudomo (2023), which stated that agroforestry in Indonesia
can indeed contribute to the food security of smallholder farmers through food diversification and
increased income, its contribution to nutritional adequacy is still limited. Research by Duffy et al.
(2021) also shows that traditional agroforestry systems, such as home gardens, are more effective
in increasing food consumption variety than commercial systems that are more oriented towards
cash income. Thus, this study expands the empirical evidence by showing that semi-organic sys-
tems, although potentially productive, still face limitations in ensuring food security for shallot
farmer households.

Theoretically, this study enriches the study of household food security by emphasizing that
the success of semi-organic farming cannot be assessed solely from an ecological perspective, but
also from socio-economic indicators. Practically, the results of this study emphasize the need for
policies that support farmers’ access to stable markets, nutrition education, and food diversification
programs to increase household consumption. Such institutional support will greatly determine the
effectiveness of semi-organic systems in strengthening the food security of smallholder farmers.
To make these recommendations more applicable in practice, nutrition education can be integrated
into existing agricultural extension activities and farmer group discussions. These programs should
focus on increasing farmers’ awareness of balanced diets, household food planning, and the use of
their own agricultural products for daily consumption. Furthermore, food diversification can be
encouraged by promoting the cultivation of complementary crops such as vegetables, legumes, and
local tubers alongside shallots. This effort is expected to improve household nutrition while at the
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same time reducing dependence on a single commodity and supporting more stable farmer incomes.
From a policy perspective, the results of this study convey the message that the transformation
towards sustainable agriculture needs to be accompanied by inclusive socio-economic interventions
in order to address the food insecurity that still exists at the household level.

Although this study provides significant empirical contributions, there are several limitations
that need to be considered. This study does not assess seasonal factors that may affect energy and
protein consumption, nor does it explore aspects of food preferences and household spending pat-
terns in detail. Future research could integrate longitudinal analysis to examine food security dy-
namics throughout the production cycle, as well as add social and environmental sustainability
indicators. In addition, new trends such as the digitization of agricultural markets and the role of
local communities in strengthening food chains could be interesting focuses for further study. These
findings show that semi-organic farming systems can indirectly ensure household food security by
increasing income stability, reducing input costs, and promoting sustainable agricultural practices
that support long-term livelihood security.

5. Conclusions

This study shows that most semi-organic shallot farming households in Yogyakarta are food
secure, as indicated by energy and protein adequacy that is close to the standard, as well as a low
frequency of extreme food insecurity. HFIAS measurements show that 51.3% of households are in
the food security category, while the rest are still in the mild food insecurity (26.7%), moderate
food insecurity (20.7%), and severe food insecurity (1.3%) categories. This shows that although
the majority are relatively secure, food security is not yet fully equitable among semi-organic farm-
ers. Socioeconomic factors that affect food security include the productive age of farmers, the dom-
inance of males in farming activities, a majority of low to medium education levels, high land
ownership (80.7%), and considerable farming experience, both in rotation and semi-organic sys-
tems. The average energy intake of 1,640.5 kcal/capita/day and protein intake of 50.8 g/capita/day,
which is equivalent to 80% of the requirement, indicates a potential for malnutrition that must be
watched out for.
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Table A1. Demographic and Socioeconomic Profile of Respondents.

No Question Item Response Type

1 Name Open-ended

2 Phone Number Numeric (contact)

3 Age Years

4 Address Open-ended

5 Gender [ ]Male []Female

Education (years and highest certifi-

[ 1 No schooling [ ] Elementary

6 . [ ] Junior High [ ] Senior High
cate obtained) [ 1 Diploma [ ] Bachelor
7 Role in Household [ ] Father [ ] Mother [ ] Child
[ ] Other
Number of Family Members (and
8 . Persons
number working as farmers)
9 Secondary Occupation [1Yes []No
10 I.Average Monthly Income from Farm- IDR / month
ing
1 Average Monthly Non-farming In- IDR / month
come
12 Savings IDR
13 Assets (estimated value) IDR
14 Monthly Household Expenditure IDR / month
15 Farming Experience Years
Table A2. Household Food Insecurity Access Scale (HFIAS)
Code  Question (Past Four Weeks) Response Type
Q1 Did you worry that your household would not have enough food? S.(es/No —  Frequency:  rarely/some-
times/often
2 Were you or any household member not able to eat the kinds of foods you Yes/No — Frequency: rarely/some-
preferred because of a lack of resources? times/often
03 Did you or any household member have to eat a limited variety of foods Yes/No — Frequency: rarely/some-
due to a lack of resources? times/often
04 Did you or any household member have to eat some foods that you really Yes/No — Frequency: rarely/some-
did not want to eat because of a lack of resources? times/often
05 Did you or any household member eat a smaller meal than needed because Yes/No —  Frequency: rarely/some-
there was not enough food? times/often
Q6 Did you or any household member eat fewer meals in a day because there Yes/No —  Frequency: rarely/some-
was not enough food? times/often
Q7 Was there ever no food at all in your household because of lack of re- Yes/No — Frequency: rarely/some-
sources? times/often
08 Did you or any household member go to sleep hungry because there was Yes/No — Frequency: rarely/some-
not enough food? times/often
Q9 Did you or any household member go a whole day and night without eat- Yes/No —  Frequency: rarely/some-

ing anything because there was not enough food?

times/often
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Table A3. 24-hour Food Recall Form (Two Non-consecutive Days).

Type of Estimated

I i k'
Meal Time  Food | e UM portion Size <08
(if mixed) Method

Beverage

(g/ml)

Remarks

Breakfast
Morning
Snack
Lunch
Afternoon
Snack
Dinner
Evening
Snack
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