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ABSTRACT
Indonesia has a new variety of rice, namely Inpari Nutri Zinc rice. Bantul Regency is one of the areas for de‑

veloping this rice, one of which is in Imogiri District. Inpari Nutri Zinc rice is a functional food to overcome the
high stunting rate in Imogiri District. In 2023, Imogiri District had the highest number of stunted toddlers in Ban‑
tul Regency, reaching 434 toddlers. In addition, Imogiri District experienced crop failures which caused farmers’
welfare issues such as food insufϐiciency and poverty. The research problems aim to: (1) identify the income and
expenditure of Inpari Nutri Zinc rice farming households, (2) analyze the welfare of these households, (3) analyze
food security, and (4) analyze the factors that inϐluence food security. This study used a census technique, and
125 respondents were selected. The data were analyzed quantitatively, including GSR (Good Service Ratio) to an‑
alyze the welfare of farmer households, HFIAS (Household Food Insecurity Access Scale) with 9 questions related
to the availability, quality, and quantity of food. Nutritional Adequacy Rate was used to determine food quantity
and Expected Food Pattern to determine food quality, as used in national nutrition recommendations and by the
Indonesian Food Security Agency. Binary logit analysis was used to identify factors affecting food security, analyzed
using SPSS. The results showed that 56.80% of farmers were food secure. Most (53.60%) of farmers were catego‑
rized as less prosperous, with poor food quantity and quality. Expenditure, education, and gender were identiϐied
as factors affecting food security among farmer households.
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1. Introduction
In 2019, the Ministry of Agriculture issued a new

variety of rice, namely Inpari Nutri Zinc rice, which
was released by the Ministry of Agriculture through
the Decree of the Minister of Agriculture Number
168/HK.540/C/01/2019. Inpari Nutri Zinc rice is one
of the new superior functional varieties from rice breed‑
ing to meet food needs in the form of rice with zinc con‑
tent [1]. The function of Zinc is for wound healing, main‑
taining body fertility, can increase body immunity, and
is involved in protein synthesis. Therefore, if humans
lack Zinc, their growth will be disrupted, with the ma‑
jor impact being a height that is lower than normal. The
Zn content in Inpari Nutri Zinc rice reaches 34.51 ppm,
when compared to the Ciherang variety which only con‑
tains 24.06 ppm of Zn. This means that Inpari Nutri Zinc
rice is a functional food intended to prevent nutritional
deϐiciencies [2]. It is hoped that this functional food can
contribute to increasing national food security andmeet‑
ing the nutritional needs of the population [3].

Yogyakarta has an averageprevalence of stunting of
21% in toddlers spread across ϐive districts. The devel‑
opment and distribution of Inpari Nutri Zinc rice seeds
were carried out in areas prone to stunting [4]. In 2023,
the Yogyakarta Special Region Provincial Government
has determined the data of prospective farmers and land
recipients of InpariNutri Zinc rice assistance in threedis‑
tricts. Bantul Regency has the largest land area, namely
100 hectares, and the largest recipient of seeds, namely
2,500 kg. This shows that Bantul is an area prone to
stunting. Imogiri District is one of the districts that has
planted Inpari Nutri Zinc rice in Bantul Regency. In 2022,
this area experienced a failed rice crop, with a differ‑
ence in planting and harvesting area reaching 650.16
hectares, which increased to 765.75 hectares in 2023.

In 2023, Imogiri District also had the highest num‑
ber of stunted toddlers in Bantul Regency, reaching 434
children in 2023. Stunting in toddlers is caused by vari‑
ous factors that are often associated with poverty, such
as lack of nutritional intake, health problems, poor san‑

itation, and environmental conditions [5, 6]. Risk factors
for stunting include income, number of family members,
father’s height, mother’s height, and exclusive breast‑
feeding [7–9]. Based on several opinions, it can be con‑
cluded that economic conditions affect food security in
a household, thus affecting stunting rates due to unmet
nutrition. There are three components of food security,
namely availability, distribution, and consumption. In
addition, Imogiri District is ranked third based on the
number of families registered in the Integrated Social
Welfare Data, which contains data sources for 40% of
the population with the lowest welfare status. These
low socio‑economic conditions limit access to nutritious
food for children [10, 11]. The welfare of farmer house‑
holds is seen from the farmer’s ability tomeet his/her in‑
come to meet the needs of clothing, food, shelter, health
and education. This study aims to analyze the effect
of developing Inpari Nutri Zinc as a functional food on
farmer welfare and food security in stunting‑prone ar‑
eas in Bantul Regency, Indonesia. Based on this problem,
it is necessary to formulate a comprehensive solution to
address the issue of stunting and increase food security
in the region.

2. Literatur Riview
Indonesia is a countrywith a very large agricultural

sector; therefore, the livelihoods of the majority of the
Indonesian population depend on agriculture [12]. In ad‑
dition, the role of the agricultural sector in Indonesia
is very important because the agricultural sector plays
a major role in providing food needs. Rice is Indone‑
sia’s staple food tomeet nutritional and energyneeds [13].
However, currently the problem of nutrition in Indone‑
sia is still a major challenge [14]. To overcome this, the In‑
donesian government developed Inpari Nutri Zinc rice
as a functional food to overcome stunting. Inpari Nu‑
tri Zinc rice is used as a functional food to improve food
quality while overcoming stunting because this rice has
a higher zinc content than other rice [15].

Functional food is food that contains nutrients and
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can increase immunity and reduce the risk of chronic dis‑
eases [16]. Stunting is a condition where someone expe‑
riences malnutrition due to zinc deϐiciency or because
someone has an illness [17]. Notmeeting a person’s nutri‑
tional needs can also be caused by insufϐicient food avail‑
ability and poverty in a household [18].

Food availability can indicate the condition of food
security in a household [19]. Household food security of
farmers is the ability of farmers to produce food through
their agricultural products so that they are able to meet
food availability, food access, and good food quality for
their household food needs [20]. The development of In‑
pari Nutri Zinc rice is also expected to increase the food
security of farmerhouseholdsbecause in addition tohav‑
ing the advantage of high zinc content, this rice is also
pest resistant and has high productivity. In addition, in‑
creasing income from agricultural products can increase
farmers’ access to various resources such as education,
health, and technology [21]. The welfare of farmer house‑
holds can be seen from sufϐicient income, good quality of
life such as health, education, security, and easy access to
basic needs [22].

3. Materials and Methods

3.1. Study Location

This study was conducted in sub‑districts that had
planted Inpari Nutri Zinc rice and experienced crop fail‑
ure. As seen in Figure 1, This study covered three
villages, namely Kebonagung (west zone), Wukirsari
(north zone), and Selopamioro (south zone). In addi‑
tion, these locations were designated as red zones for

stunted toddlers in Bantul Regency and also included
sub‑districts that were classiϐied as economically poor.

Figure 1. Location of Inpari Nutri Zinc rice development area.

3.2. Sampling Procedure and Data Collec‑
tion

Respondents in this study were Inpari Nutri Zinc
rice farmers who were members of farmer groups in
Bantul Regency. Respondents were selected based on
farmers who had previously planted Inpari Nutri Zinc
rice. A total of 125 Inpari Nutri Zinc rice farmers from
Imogiri District were selected as respondents. Respon‑
dents were determined using a census technique. Pri‑
mary data collection was conducted through interviews
with respondents and observations. Interview data in‑
cluded name, age, education level, number of family
members, farming experience, land area, land type, in‑
come, expenditure, food reserves, and questions from
the HFIAS instrument, weight, height, and 2 × 24‑hour
food recall (Table 1).

Table 1. Type of interview data collected.
Variable Data

Income Inpari Nutri Zinc rice income, on farm income, off farm income, and non
farm income

Expenditure Food expenditure and non‑food expenditure
GSR (Good Service Ratio) Food expenditure and non‑food expenditure

HFIAS (Household Food Insecurity Access Scale) Food availability, food quantity, and food quality
Nutritional Adequacy Rate Weight, height, food ingredients, type of food, amount of food, weight of

food ingredients, number of members consuming
Expected Food Pattern Food ingredients, type of food, quantity of food, weight of food

ingredients
Logit Binary Age, number of family members, land area, income, expenditure, food

reserves, education, gender, type of land.
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Observation data include the condition of the build‑
ing, the condition of the area, and the condition of the
land. Secondary data was obtained from local related
agencies, such as the Bantul Regency Food Security and
Agriculture Service, the Imogiri District Agricultural Ex‑
tension Agency, the Bantul Regency Health Service, and
the Bantul Regency Social Service.

3.3. Analytical Technique

The data analysis techniques used in this study
include household income and expenditure, food secu‑
rity with the HFIAS instrument, food quantity and qual‑
ity with the analysis of Nutritional Adequacy Rates, Ex‑
pected Food Patterns, welfare analysis using the Good
Service Ratio (GSR), and food security factor analysis us‑
ing binary logit, which includes 9 variables, namely age,
number of family members, land area, income, expendi‑
ture, food reserves, education, gender, and land type.
3.3.1. HFIAS (Household Food Insecurity

Access Scale)
HFIAS (Household Food Insecurity Access Scale) is

ameasuring tool used to assess the level of food security
(food insecurity) at the household level [23]. This scale
was developed by USAID (United States Agency for In‑
ternational Development) through the Food and Nutri‑
tion Technical Assistance (FANTA) project [24]. HFIAS is
used to measure household access to food availability in
terms of both quality and quantity. This analysis was
conducted with 9 question instruments related to three
main aspects of food security, namely food availability,
food quality, and food quantity [25].
3.3.2. Nutritional Adequacy Rate

The Nutritional Adequacy Rate is used to analyze
the adequacy of a person’s nutritional needs in terms
of energy and protein to meet basic metabolic needs,
which includes the Energy Adequacy Rate and Protein
Adequacy Rate [26]. The calculation of the Nutritional Ad‑
equacy Rate is used in national nutritional recommen‑
dations in Indonesia, which are adjusted to the popula‑
tion conditions, habits, and environment in Indonesia.
According to the Regulation of the Minister of Health of
the Republic of Indonesia No. 28 of 2019 concerning
the Nutritional Adequacy Rate, the daily Adequacy Rate

for Indonesians is at least 2,000 kcal capita–1 day–1 and
the Protein Adequacy Rate is at least 52 grams capita–1
day–1 [27].
3.3.3. Expected Food Pattern

The Expected Food Pattern is an analysis designed
by the government through the Indonesian Food Secu‑
rity Agency. This analysis is used to measure the quality
of community food consumption based on the diversity
and balance of consumption of various food groups [28].
This concept was developed to encourage healthy and
nutritious eating patterns, while ensuring food security
at the individual, household and community levels [29].

The Expected Food Pattern groups food into sev‑
eral categories, such as grains, tubers, oily fruits/seeds,
oils and fats, sugar, animal foods, nuts, fruits and vegeta‑
bles. The assessment is carried out on a score scale of
0–100, where a score approaching 100 indicates a con‑
sumption pattern that is increasingly ideal and in accor‑
dance with the balanced nutrition guidelines set by the
government [30, 31].

3.3.4. Good Service Ratio

Good Service Ratio (GSR) is the ratio between food
expenditure and non‑food expenditure which is used as
an indicator of the level of household welfare [32]. GSR
shows the pattern of expenditure allocation, where a
higher ratio indicates thatmost of the household income
is used to meet food needs [33]. This analysis is done by
calculating the comparison between food and non‑food
expenditure; if the GSR comparison ϐigure > 1, it means
that expenditure for food is greater than expenditure for
non‑food, which means less prosperous. While if the
GSR comparison ϐigure = 1, it means prosperous and if
<1 means more prosperous [34].

3.3.5. Binary Logit

Binary Logit Analysis is a statistical method used
to model the relationship between an independent vari‑
able and a binary dependent variable, which has two cat‑
egories, such as “yes/no” [35]. In this study, food secu‑
rity is used as the dependent variable, while the inde‑
pendent variables consist of 9 variables. X1 is the age of
the head of the household (years), X2 is the number of
family members (people), X3 is the area of agricultural
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land (m²), X4 is household income (IDR per year), X5
is household expenditure (IDR per year), X6 is food re‑
serves (kg), X7 is the level of education of the head of the
household (1 = elementary school, 2 = junior high school,
3 = high school, 4 = higher education), Dummy 1 is gen‑
der (1 = male, 0 = female), Dummy 2 is the type of land
(1 = rainfed, 0 = irrigated) [36]. The binary logit analy‑
sis technique was developed by statistician David R. Cox
in 1958, later known as the logistic regression model or
logit. This analysis technique is widely used internation‑
ally in various ϐields of science and research, including
economics and social sciences. This method uses a logis‑
tic function to predict the probability of an event based
on independent variables [37]. This model produces coef‑
ϐicients that represent the change in the log‑odds of the
probability of an event for each one‑unit increase in the

independent variable, with the odds ratio as the primary
interpretation [38].

4. Results

4.1. Respondent Characteristics

The majority of Inpari Nutri Zinc rice farmers are
60–68 years old. The productive working age in Indone‑
sia ranges from 15 to 64 years. This means that most
Inpari Nutri Zinc rice farmers in Imogiri District are no
longer of productive age [39, 40]. In Table 2, it can be seen
that more than 90% of Inpari Nutri Zinc rice farmers are
male. In the agricultural sector, there are several activi‑
ties that require more strength such as hoeing, spraying,
plowing, and others, which of course men have greater
physical abilities than women [41, 42].

Table 2. Respondent characteristics.
Selopamioro Wukirsari KebonagungCharacteristics ∑ % ∑ % ∑ %

42–50 8 25.00 11 15.49 4 18.18
51–59 3 9.38 15 21.13 5 22.73
60–68 6 18.75 28 39.44 8 36.36
69–77 13 40.63 15 21.13 5 2.73

Age (year)

78–86 2 6.25 2 2.82 0 0.00
Woman 30 93.75 64 92.96 20 91.20Gender Man 2 6.25 7 7.04 2 8.80
No School 4 12.50 9 12.70 2 9.10

Elementary School 15 46.90 35 49.30 4 18.20
Junior High School 6 18.80 11 15.50 5 22.70
Senior High School 6 18.80 14 19.70 10 45.50

Education level

Higher Education 1 3.10 2 2.80 1 4.60
100–1000 15 46.90 24 33.80 4 18.20
1001–2000 13 40.60 21 29.60 4 18.20
2001–3000 3 9.40 11 15.50 4 18.20Land area (m²)

>3000 1 3.10 15 21.10 10 45.50
1–2 10 31.00 28 39.40 9 40.90
3–4 17 53.00 31 43.70 9 40.90
5–6 4 13.00 10 14.10 4 18.20

Number of family
members

7–8 1 3.00 2 2.80 0 0.00
IDR 0–20,000,000 2 6.25 15 21.13 2 9.09

IDR 20,000,001–40,000,000 5 15.63 7 9.86 5 22.73
IDR 40,000,001–60,000,000 5 15.63 8 11.11 4 18.18
IDR 60,000,001–80,000,000 6 18.75 5 7.04 0 0.00
IDR 80,000,001–100,000,000 2 6.25 7 9.86 1 4.55

Income

IDR >100,000,000 12 37.50 29 40.85 11 50.00
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Table 2. Cont.
Selopamioro Wukirsari KebonagungCharacteristics ∑ % ∑ % ∑ %

IDR 0–20,000,000 21 65.63 64 90.14 17 77.27
IDR 20,000,001–40,000,000 9 28.13 7 9.86 5 22.73
IDR 40,000,001–60,000,000 2 6.25 0 0.00 0 0.00
IDR 60,000,001–80,000,000 0 0.00 0 0.00 0 0.00

Expenditure

IDR 80,000,001–100,000,000 0 0.00 0 0.00 0 0,00
0 11 34.40 22 31.00 2 9.10

1–201 12 37.50 18 25.40 3 13.60
202–402 2 6.30 8 11.30 2 9.10
403–603 3 9.40 6 8.50 2 9.10
604–804 1 3.10 3 4.20 3 13.60

Food reserve

>804 3 9.40 14 19.70 10 45.50
Irrigation 5 15.60 16 22.50 22 100.00Land type Rainfed 27 84.38 55 77.50 0 0.00

The majority of Inpari Nutri Zinc rice farmers have
an elementary school education level. This means that
there is a lack of awareness among farmers about the
importance of education. Meanwhile, the level of educa‑
tion determines farmers in running their farming busi‑
nesses such as the use of technology and marketing [43].
As many as 53.00% of farmers in Selopamioro have fam‑
ilymembers of 3–4 familymembers. In this study, Inpari
Nutri Zinc rice farmers generally live with their wives
and children, or with their wives and parents. Inpari Nu‑
tri Zinc rice farmers have relatively narrow land. The
majority of farmers have land ranging from 100 to 1000
m². Land in Selopamioro Village tends to have a small
land area. This is because the area in Selopamioro Vil‑
lage tends to be steep.

Kebonagung Village has the highest income be‑
cause the age of farmers in Kebonagung Village ismostly
still productive to work. The productive working age
tends to get more income. The age of farmers has a pos‑
itive inϐluence on increasing farmer income, with a re‑
gression coefϐicient of farmer age of 0.002 [44]. The ex‑
penditure of Inpari Nutri Zinc rice farmers in Imogiri
District is mostly IDR 0 –20,000,000. These household
needs include food and non‑food needs. If food expen‑
diture is greater, the level of household welfare is clas‑
siϐied as low. Many rice farmers who plant Inpari Nu‑
tri Zinc do not have food reserves. In Table 2, it can be
seen that most of the land is rainfed land. This is due
to the rain‑fed irrigation system, so that rice can only be
planted once a year. Food reserves in Kebonagung Vil‑
lage are higher because rice yields with irrigated land

have a higher production level with an average food re‑
serve of 871.27 kg [45].

4.2. Income and Expenditure

Based on Table 3, the highest income of Inpari Nu‑
tri Zinc rice farmers in Bantul Regency is from on‑farm
income, this is because the majority of farmers’ fam‑
ily members also work in agriculture and some farm‑
ers also only focus on their own farming activities, in
otherwords, they do not have side jobs. Kebonagung Vil‑
lage has the highest income, becausemost of the farmers
there are of productive age. Farmers of productive age
tend to earn higher incomes. The age of farmers has a
positive effect on their income, with a regression coefϐi‑
cient of age of 0.002 [46].

Food and non‑food expenditures must be balanced,
the greater the non‑food expenditure, the better the wel‑
fare. Based on Table 4, the largest food expenditure of
farmers in Wukirsari Village is staple food needs, this
is inϐluenced by the number of family members. The
greater the number of family members, the greater the
consumption expenditure [47].

Based on Table 4, expenditure on clothing is very
low, with some farmers reporting that they rarely buy
clothes or only buy second‑hand clothes, while others
get clothes from their children. Although many farmers
are elderly and require regular health check‑ups, health
spending remains low because they utilize the Healthy
Indonesia Card, which is provided to poor people who
cannot afford medical expenses.
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Table 3. Analysis of household income of Inpari Nutri Zinc rice farmers in Bantul Regency.

Category
Selopamioro Wukirsari Kebonagung

IDR % IDR % IDR %

Inpari Nutri Zinc rice 1,156,198.98 6.01 2,079,605.09 7.12 3,459,317.76 7.93
On farm 12,094,906.25 62.92 20,133,400.70 68.91 32,451,963.60 74.42
Off farm 3,947,187.50 20.53 4,892,957.75 16.75 6,000,000.00 13.76
Non farm 2,025,625.00 10.54 2,110,633.80 7.22 1,693,181.82 3.88
Total 19,223,917.73 100.00 29,216,597.34 100.00 43,604,463.22 100.00

Table 4. Household food and non‑food expenditure of Inpari Nutri Zinc rice farmers in Bantul Regency.

Category

Selopamioro Wukirsari Kebonagung

% % %

Food Expenditure

Staple Food 3,146,000 8.46 3,328,972 15.16 2,676,286 9.44
Side dishes 2,595,063 6.98 2,287,479 10.42 2,810,045 9.91
Vegetables 456,109 1.23 639,704 2.91 488,091 1.72
Seasonings 2,504,406 6.73 2,333,177 10.63 2,061,273 7.27

Fruits 792,938 2.13 888,254 4.05 584,909 2.06
Snacks 2,063,438 5.55 647,831 2.95 1,114,545 3.93

Cigarettes 2,148,500 5.78 1,230,042 5.60 1,313,864 4.63
Beverages 660,594 1.78 364,648 1.66 3,800,491 13.40
Total 14,367,047 38.64 11,720,107 53.38 14,849,505 52.37

Non‑Food Expenditure

Lighting and fuel 4,342,625 11.68 3,695,268 16.83 3,993,273 14.08
Taxes 400,813 1.08 383,127 1.74 600,955 2.12

Communication 1,380,000 3.71 1,041,915 4.75 458,364 1.62
Education 3,629,688 9.76 2,335,324 10.64 4,516,364 15.93

Daily necessities 1,015,500 2.73 410,423 1.87 392,455 1.38
Clothing 593,906 1.60 102,183 0.47 179,545 0.63

Healthcare 209,688 0.56 86,493 0.39 5,455 0.02
Social activities 11,247,000 30.25 2,181,634 9.94 3,356,727 11.84

Total 22,819,219 61.36 10,236,366 46.62 13,503,136 47.63

Total Expenditure 37,186,266 100.00 21,956,473 100.00 28,352,641 100.00

4.3. Welfare

Based on Table 5, the majority of Inpari Nutri Zinc
rice farmers are classiϐied as less prosperous because
their expenditure on non‑food needs is lower. The ma‑
jority of farmers in Selopamioro are in themore prosper‑
ous category because their food needs are in the form of
vegetables and fruits fromtheir ownharvest. In addition,

it can also be inϐluenced by the number of social activi‑
ties such as donations for celebrations or deaths, mean‑
ing that the number of farmer relations causes large
expenditures for social activities. Research in the Yo‑
gyakartawomen’s farming group on dry land shows that
social expenditure is the second largest after lighting
costs. Farmer welfare includes ϐinancial, social, health
and environmental aspects [48, 49].

Table 5. Household welfare of Inpari Nutri Zinc rice farmers in Bantul Regency.

Welfare
Selopamioro Wukirsari Kebonagung Total

% % % %

Less prosperous 10 31.25 46 64.79 11 50.00 67 53.60
Prosperous 1 3.13 3 4.23 0 0.00 4 3.20

More prosperous 21 65.63 22 30.99 11 50.00 54 43.20
Total 32 100.00 71 100.00 22 100.00 125 100.00
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4.4. HFIAS

Based on Table 6, most Inpari Nutri Zinc rice farm‑
ers are in the food secure category. Kebonagung Village
has the highest percentage of food security. This is be‑
cause food reserves in the form of rice are sufϐicient, as

farmers in Kebonagung plant rice every planting season.
On the other hand, 50% of farmers in Selopamioro Vil‑
lage are in the severe food insecure category, as their in‑
come is insufϐicient tomeet their daily needs. As a result,
some farmers only consume limited food and reduce ex‑
penses by relying on their own agricultural products.

Table 6. HFIAS category of Inpari Nutri Zinc rice farming households in Bantul Regency.

Category
Selopamioro Wukirsari Kebonagung

∑ % ∑ % ∑ %

Food secure 12 37.50 42 59.15 17 77.27
Mild food insecurity 1 3.13 3 4.23 1 4.55

Moderate food insecurity 3 9.38 10 14.08 1 4.55
Severe food insecurity 16 50.00 16 22.54 3 13.64

Total 32 100.00 71 100.00 22 100.00

Based on the analysis inTable 7, it can be seen that
the majority of answers are “no”, indicating that most in‑
dividuals are in a safe condition. The answer “yes”, with
a percentage exceeding 20%, is found in questions 4, 6,

and 7. These questions are closely related to food avail‑
ability. It can be concluded that some farmersmay avoid
consuming food or may eat less because they are bored
or do not like the food available.

Table 7. HFIAS analysis on Inpari Nutri Zinc rice farming households in Bantul Regency.

Variabel
No

Yes
Total Yes

1–2x 3–10x >10x

∑ % ∑ % ∑ % ∑ % ∑ %

Concern about food security (Q1) 101 80.80 7 5.60 6 4.80 11 8.80 24 19.20
Unable to eat preferred foods (Q2) 108 86.40 6 4.80 7 5.60 4 3.20 17 13.60

Consumption of only a few types of food (Q3) 101 80.80 13 10.40 8 6.40 3 2.40 24 19.20
Consumption of food that is not liked (Q4) 99 79.20 6 4.80 10 8.00 10 8.00 26 20.80

Eating in smaller portions (Q5) 102 81.60 15 12.00 5 4.00 3 2.40 23 18.40
The number of food servings is smaller (Q6) 99 79.20 12 9.60 7 5.60 7 5.60 26 20.80

No food at all (Q7) 96 76.80 12 9.60 9 7.20 8 6.40 29 23.20
Sleep while hungry (Q8) 102 81.60 7 5.60 9 7.20 7 5.60 23 18.40

Not eating for a whole day and night (Q9) 125 100.00 0 0.00 0 0.00 0 0.00 0 0.00

Based on Table 8, 56.80% of Inpari Nutri Zinc rice
farming households are in the food secure category. The
mild food insecurity category indicates families who are
relatively able to meet their food needs, but food insecu‑
rity canarisedue topoverty ornatural disasters. Food in‑

security occurs both at the household level and at the re‑
gional level [50]. The main cause of food insecurity is lim‑
ited resources in poor communities; even though food is
available in themarket, farmers’ incomes are not enough
to buy it [51, 52].

Table 8. HFIAS category of Inpari Nutri Zinc rice farming households in Bantul Regency.
Category ∑ %

Food secure 71 56.80
Mild food insecurity 5 4.00

Moderate food insecurity 14 11.20
Severe food insecurity 35 28.00

Total 125 100.00
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Based on Table 9, farmers who are classiϐied as
food secure are generally between 60–68 years old,
while farmers who are classiϐied as food insecure are
mostly in the age range of 69–77 years. Older farmers
tend to experience food insecurity due to physical limi‑
tations. Advanced age can reduce a person’s work pro‑

ductivity. However, the analysis of the age of the head of
the family shows a signiϐicance value of 0.896, which is
greater than 0.05, so the null hypothesis (H0) is rejected.
It can be concluded that the age of the head of the family
does not have a signiϐicant effect on the food security of
farming households in Bantul Regency [53].

Table 9. Age and food security.

Age (Year)
Food Secure Mild Food Insecurity Moderate Food

Insecurity
Severe Food
Insecurity

∑ % ∑ % ∑ % ∑ %

42–50 17 23.94 0 0.00 2 14.29 6 17.14
51–59 11 15.49 1 20.00 4 28.57 8 22.86
60–68 29 40.85 2 40.00 4 28.57 6 17.14
69–77 13 18.31 2 40.00 4 28.57 12 34.29
78–86 1 1.41 0 0.00 0 0.00 3 8.57
Total 71 100.00 5 100.00 14 100.00 35 100.00

Based on Table 10, the majority of farmers in each
category are men, who generally have more freedom to
workoutside thehomeormanage farmbusinesses. Male
farmers are also more often involved in physically de‑
manding tasks with higher wages, such as plowing and
digging. However, 10 out of 11 female farmers are in‑
cluded in the food security category, which may be due
to women’s ability to manage ϐinances and farm activi‑
ties effectively.

Based on Table 11, most farmers in the categories

of food security, mild food insecurity, moderate food in‑
security, and severe food insecurity have a ϐinal educa‑
tion level of elementary school. Farmerswith ahigh level
of education tend to be in the category of food security,
this shows that education has an inϐluence on food se‑
curity. The results of the study in Sewon Village, Ban‑
tul also showed that the level of education of the head of
the family had an inϐluence on the food security status of
farming households in Timbulharjo Village, Sewon Dis‑
trict, Bantul [54].

Table 10. Gender and food security.

Gender
Food Secure Mild Food Insecurity

Moderate Food
Insecurity

Severe Food
Insecurity

∑ % ∑ % ∑ % ∑ %

Male 61 85.92 5 100.00 14 100.00 34 97.14
Famale 10 14.08 0 0.00 0 0.00 1 2.86
Total 71 100.00 5 100.00 14 100.00 35 100.00

Table 11. Education and food security.

Educatian
Food Secure Mild Food Insecurity Moderate Food

Insecurity
Severe Food
Insecurity

∑ % ∑ % ∑ % ∑ %

No school 10 14.08 1 20.00 1 7.14 3 8.57
Elementary school 28 39.44 4 80.00 6 42.86 18 51.43
Junior high school 10 14.08 0 0.00 2 14.29 8 22.86
Senior high school 19 26.76 0 0.00 5 35.71 6 17.14
Higher education 4 5.63 0 0.00 0 0.00 0 0.00

Total 71 100,00 5 100.00 14 100.00 35 100.00
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The number of family members is the number of
members who are dependent on farmers to meet their
living needs. Based on Table 12, farmers with 3–4 de‑
pendents tend to be food insecure, although in the food
secure category, the majority of farmers also have 3–4
family members. This shows that the number of family
members is not always directly correlated with food in‑
security, because families with fewer members can also
be in the food secure category [55].

Most of the Inpari Nutri Zinc rice farming house‑

holds in Imogiri District, with 40% falling into the mild
food insecurity category, have an income of IDR 0–
20,000,000 (Table 13). This is in line with research
showing that farmerswith low incomes fall into the food
insecurity category. However, this does not rule out the
possibility that the higher the income level, the higher
the food insecurity experienced. This is due to the lim‑
ited diversity of food consumption patterns in rice farm‑
ing households, with less varied food sources [56].

Table 12. Number of family members and food security.

Number of
Family Members

Food Secure Mild Food Insecurity Moderate Food
Insecurity

Severe Food
Insecurity

∑ % ∑ % ∑ % ∑ %

1–2 31 43.66 0 0.00 5 35.71 12 34.29
3–4 34 47.89 5 100.00 4 28.57 15 42.86
5–6 6 8.45 0 0.00 5 35.71 5 14.29
7–8 0 0.00 0 0.00 0 0.00 3 8.57
Total 71 100.00 5 100.00 14 100.00 35 100.00

Table 13. Income and food security.

Income
Food Secure Mild Food

Insecurity
Moderate Food
Insecurity

Severe Food
Insecurity

∑ % ∑ % ∑ % ∑ %

IDR 0–20,000,000 12 16.90 2 40.00 1 7.14 5 14.29
IDR 20,000,001–40,000,000 9 12.68 0 0.00 1 7.14 5 14.29
IDR 40,000,001–60,000,000 9 12.68 1 20.00 2 14.29 5 14.29
IDR 60,000,001–80,000,000 4 5.63 1 20.00 2 14.29 4 11.43
IDR 80,000,001–100,000,000 3 4.23 1 20.00 2 14.29 3 8.57

IDR >100,000,000 34 47.89 0 0.00 6 42.86 13 37.14
Total 71 100.00 5 100.00 14 100.00 35 100.00

Based on Table 14, most of the rice farming house‑
holds that are categorized as food secure have expendi‑
tures below IDR 40,000,001, which shows that the lower
the expenditure, the higher the likelihood of food secu‑
rity in a household. However, some farmers with low
expenditure are still classiϐied as food insecure; this is
due to low levels of education resulting in low skills in
ϐinancial management. This is in line with research in
Medan which found that family income, mother’s educa‑
tion, number of family members, and provision of subsi‑
dized rice affect food expenditure, which is an indicator
of food security [57, 58].

As seen in Table 15, 51.43% of farmers experienc‑
ing severe food insecurity are farmers with the smallest
land area, ranging from100 to 1000m². Many Inpari Nu‑

tri Zinc rice farmers are concerned about the availability
of food or resources in their households. This is unde‑
niable, because farmers with smaller land areas tend to
have lower incomes. In addition, the availability of food
reserves from the harvest is sometimes not enough to
meet the basic food needs of the farmer’s household.

In Table 16, 69.01% of rainfed farmers are in the
food secure category. This is due to the more varied
planting patterns on rainfed land, so that farmers can
plant crops other than rice that can be consumed accord‑
ing to the farmer’s wishes or household needs. In addi‑
tion, crops other than rice commodities can be sold at
higher prices than rice. The diversity of food types also
shows the quality and quantity of nutritious food in the
household.
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Table 14. Expenditure and food security.

Expenditure
Food Secure Mild Food

Insecurity
Moderate Food
Insecurity

Severe Food
Insecurity

∑ % ∑ % ∑ % ∑ %

IDR 0–20,000,000 33 46.48 3 60.00 3 21.43 11 31.43
IDR 20,000,001–40,000,000 33 46.48 2 40.00 5 35.71 12 34.29
IDR 40,000,001–60,000,000 3 4.23 0 0.00 4 28.57 7 20.00
IDR 60,000,001–80,000,000 2 2.82 0 0.00 2 14.29 3 8.57
IDR 80,000,001–100,000,000 0 0.00 0 0.00 0 0.00 2 5.71

Total 71 100.00 5 100.00 14 100.00 35 100.00

Table 15. Land area and food security.

Land Area (m²)
Food Secure Mild Food Insecurity Moderate Food

Insecurity
Severe Food
Insecurity

∑ % ∑ % ∑ % ∑ %

100–1000 25 35.21 2 40.00 2 14.29 18 51.43
1001–2000 23 32.39 2 40.00 4 28.57 6 17.14
2001–3000 9 12.68 1 20.00 2 14.29 4 11.43

>3000 14 19.72 0 0.00 6 42.86 7 20.00
Total 71 100.00 5 100.00 14 100.00 35 100.00

Table 16. Land type and food security.

Land Type
Food Secure Mild Food Insecurity Moderate Food

Insecurity
Severe Food
Insecurity

∑ % ∑ % ∑ % ∑ %

Irrigation 22 30.99 2 40.00 7 50.00 23 65.71
Refers to rainfed 49 69.01 3 60.00 7 50.00 12 34.29

Total 71 100.00 5 100.00 14 100.00 35 100.00

In Table 17, the availability of food reserves
increases farmers’ food security, with food‑insecure
households usually lacking food reserves. Although
farmers feel more secure with their harvest supplies,
the results of the HFIAS instrument show that having

large food reserves does not always guarantee food se‑
curity, as external factors also contribute to food insecu‑
rity. The ϐive factors that inϐluence food insecurity are
socio‑economic conditions, climate, infrastructure, envi‑
ronment, and land productivity.

Table 17. Food reserves and food security.

Food Reserves
Food Secure Mild Food Insecurity Moderate Food

Insecurity
Severe Food
Insecurity

∑ % ∑ % ∑ % ∑ %

0 17 23.94 1 20.00 3 21.43 14 40.00
1–201 20 28.17 2 40.00 0 0.00 10 28.57

202–402 9 12.68 1 20.00 0 0.00 3 8.57
403–603 6 8.45 0 0.00 3 21.43 2 5.71
604–804 5 7.04 1 20.00 0 0.00 1 2.86
>804 14 19.72 0 0.00 8 57.14 5 14.29
Total 71 100.00 5 100.00 14 100.00 35 100.00
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4.5. Energy Adequacy and Protein Ade‑
quacy

Ideally, the energy adequacy rate is 2,000 Kcal
capita–1 day–1, while the protein adequacy rate is 52
grams capita–1 day–1. To see the achievement of energy
and protein consumption according to the standard, you

can compare the total actual Energy Adequacy Ratewith
2,000Kcal capita–1 day–1, and the total actual Protein Ad‑
equacy Rate with 52 grams capita–1 day–1. Based on the
data in Table 18, it can be seen that the energy and pro‑
tein adequacy rate exceeds the actual Energy Adequacy
Rate and Protein Adequacy Rate, which have notmet the
standard.

Table 18. Average energy and protein consumption of Inpari Nutri Zinc rice farmer households in Bantul Regency.
Food Groups Energy (Kkal capita–1) Protein (gr capita–1)

Cereal grains 1,007.14 18.56
Tubers 2.61 0.04

Oily fruits and seeds 2.5 0.02
Oils and fats 90.27 0

Sugar 99.07 0
Protein‑rich foods 261.37 17.37

Legumes 2.48 0.11
Vegetables and fruits 41.49 1.46

Total 1,506.94 37.56

The highest actual Energy Adequacy Rate comes
from the rice food group. This is because rice is the sta‑
ple food of the Indonesian population, and every house‑
hold consumes rice products every day. Inpari Nutri
Zinc rice farmers have the largest income from rice com‑
modities, so it is very natural that the rice food group is
rarely replaced by tubers.

4.6. Expected Food Pattern

Based on Table 19, the quality of food consump‑
tion of Inpari Nutri Zinc rice farmers is still far below
the standard score of the Expected Food Pattern, which
is 100, indicating low awareness of farmers in consum‑
ing food other than rice. This reϐlects the still limited
knowledge of farmers about nutrition and balanced food
needs. Research in rural areas also shows that the high‑
est Expected Food Pattern score is obtained from grains,
inϐluenced by the lack of socialization about the impor‑
tance of nutritional needs. As a result, rural communi‑
ties’ understanding of food and its nutritional content is
still limited [59].

The average score of the Expected Food Pattern of
Inpari Nutri Zinc rice farmer households is 63.23 with
an average energy consumption of 1,506.94 kcal, still far
from the standard energy requirement for adults, which

is 2,000 kcal. Food groups that meet the standards are
grains, oils& fats, and animal foods. Farminghouseholds
consume more of these three types of food groups be‑
cause they consume more oily or fried foods. Based on
Table 19, Inpari Nutri Zinc rice farming households are
included in the food insecure category because the En‑
ergyAdequacyRate is less than 2,000 kcal capita–1 day–1,
the Protein Adequacy Rate is less than 52 grams capita–1
day–1, and the Expected Food Pattern score is only 63.23,
below the ideal Expected Food Pattern score of 100.

4.7. Factors Affecting Food Security (Logit
Biner)

Based on Table 20, it is known that the signiϐicant
value of 0.907 > alpha, then H0 is accepted. This means
that the model is FIT (appropriate); the model has been
able to explain the data in accordance with other words
the model is declared feasible or FIT to be used for fur‑
ther analysis.
Hypothesis:

H0. Themodel is FIT (p value > alpha), meaning themodel
adequately explains the data (FIT).

Ha. The model does not FIT, meaning the model does not
explain the data well.
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Table 19. Analysis of household expected food patterns of Inpari Nutri Zinc rice farmers in Bantul Regency.

Food Groups Proportion of
Energy Value % Actual Energy

Adequacy Rate Skor Aktual Skor Normatif

Cereal grains 50.36 0.5 25.18 25 25
Tubers 0.13 0.5 0.07 0.07 2.5

Oily fruits and seeds 0.12 0.5 0.06 0.06 5
Oils and fats 4.51 0.5 2.26 1 1

Sugar 4.95 0.5 2.48 2.48 2.5
Protein‑rich foods 13.07 2 26.14 24 24

Legumes 0.12 2 0.25 0.25 10
Vegetables and fruits 2.07 5 10.37 10.37 30

Total 75.35 11.5 66.80 63.23 100

Table 20. G‑Hosmer.
Step Chi‑Square df Sig.

1 3.395 8 0.907

The results of the analysis showa signiϐicance value
of 0.001 <0.05, meaning that if household expenditure
increases by 1 unit, the opportunity for increasing food
security in Inpari Nutri Zinc rice farming households
is 1‑fold. Food security is related to food consumption
in a household. In Wukirsari and Kebonagung Villages,
food expenditure is more dominant (Table 4). However,
this is different from research in Medan, where 88% of
households fall into the food security category, with food
consumption expendituremuch lower than non‑food ex‑
penditure. Education affects household food security.
Based on Table 21, the signiϐicance value of the educa‑
tion variable is 0.009 < 0.05, which indicates that the
higher the level of education, the higher the likelihood
of the household being included in the food secure cat‑
egory. Inpari Nutri Zinc rice farmers with higher ed‑
ucation are better able to manage their farmland and

seek additional income outside of farming. The results
of the regression analysis show that food availability and
the average length of schooling for girls above 15 years
have a signiϐicant effect on food security [61]. In addition,
socio‑demographic factors such as the age of the head of
the household, level of education, and number of family
members also have a signiϐicant inϐluence on household
food security [62, 63].

Gender variables also affect household food secu‑
rity in Inpari Nutri Zinc rice farmers, with a signiϐicance
value of 0.094 > 0.1. The most prominent gender differ‑
ences are in the ϐield of work, where men can do more
things than women due to limited energy and status in
the household [64]. This study differs from the study in
Gunung Kidul which found that gender did not affect
food security in poor households, with a signiϐicance
value of 0.568, which is greater than 0.05 [65].

Table 21. Factors affecting household food security of Inpari Nutri Zinc rice farmers in Bantul Regency.
Variabel B S.E Wald df Sig. Eksp (B)

X1 (Age) –0.043 0.027 2.637 1 0.104 0.958
X2 (Number of family members) –0.111 0.193 0.332 1 0.565 0.895

X3 (Total land area) 0.000 0.000 0.828 1 0.363 1.000
X4 (Income) 0.000 0.000 0.028 1 0.866 1.000

X5 (Expenditure) 0.000 0.000 11.620 1 0.001 1.000
X6 (Food reserves) 0.001 0.001 1.493 1 0.222 1.001
X7 (Education) 0.678 0.261 6.737 1 0.009 1.970

Dummy 1 (Gender) 1.882 1.123 2.807 1 0.094 6.565
Dummy 2 (Land type) –0.683 0.534 1.637 1 0.201 0.505

Constant 2.928 2.139 1.872 1 0.171 18.681
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5. Discussion
This study provides an overview of the develop‑

ment of Inpari Nutri Zinc rice varieties as an important
step in agricultural innovation in Indonesia, with the aim
of increasing food security and addressing malnutrition
problems. Inpari Nutri Zinc rice has a high zinc con‑
tent, a micronutrient that is very much needed for hu‑
man health, especially to reduce stunting problems in
children. This rice variety was issued by the Ministry
of Agriculture in 2019 indicating an urgent need to in‑
crease the nutritional value of staple foods, one of which
is in Bantul Regency.

1. Food Security and Stunting

The results of the study showed that 56.80% of
Inpari Nutri Zinc rice farming households were catego‑
rized as food secure,while the rest faced varying levels of
food insecurity. This condition is in accordance with the
ϐindings of the latest international study, which found
that income and education factors have a signiϐicant in‑
ϐluence on food security [66]. The high stunting rate in
Imogiri District, which reached 434 children, strength‑
ens the urgency of using this rice as a biofortiϐication so‑
lution to overcome malnutrition [67].

2. Farmer Income and Expenditures

Tables 3 and 4 show that the income of farmers in
Kebonagung Village is higher than in Selopamioro and
Wukirsari. This is because the majority of farmers in Ke‑
bonagung are still in their productive age. The produc‑
tive age of farmers has a positive relationship with in‑
come. However, food expenditure in Wukirsari is higher
compared to other villages, which indicates a depen‑
dence on staple foods. High food expenditure indicates
a lower level of welfare [68].

3. Socio‑Economic Factors Affecting Food Security

Binary logit analysis shows that education, house‑
hold expenditure, and gender variables have a signiϐi‑
cant effect on food security. The education of the head
of the household plays an important role in improving
food security. In addition, gender also plays a signiϐicant
role, where male farmers are more involved in physical
agricultural activities than women, who focus more on

household management. The effect of gender on food
security can vary depending on the local socio‑economic
context [69].

4. Nutritional Adequacy Figures and Expected Food Pat‑
terns

The average energy consumption of farmer house‑
holds is 1,506.94 kcal capita–1 day–1, which is still far be‑
low the standard of 2,000 kcal capita–1 day–1. The Nutri‑
tional Adequacy Figure of farmer households often does
notmeet the nutritional needs standard. In addition, the
Expected Food Pattern (PPH) score of 63.23 also indi‑
cates a lack of diversity in food consumption. The low
diversity of food consumption is often caused by a lack
of knowledge about nutrition and limited access to nutri‑
tious food [70].

5. Challenges and Solutions

Although the Inpari Nutri Zinc rice variety shows
signiϐicant potential to improve food security and re‑
duce stunting, socio‑economic challenges such as low in‑
come and education levels of farmers are major obsta‑
cles. As a solution, a comprehensivepolicy is needed that
includes increasing access to education, diversifying in‑
come sources, andproviding educationonhealthier food
consumption patterns.

In general, this study follows previous studies re‑
lated to food security which is inϐluenced by socio‑
economic factors and the availability of food reserves.
However, this study provides additional contributions
by highlighting the role of increasing nutritional value
through Inpari Nutri Zinc rice in improving the nutri‑
tional quality of the community. This reinforces the
importance of agricultural innovation in supporting na‑
tional food security [71].

6. Conclusions
This study shows that the Inpari Nutri Zinc rice va‑

riety has great potential in improving food security and
the nutritional quality of the community, especially in
areas with high stunting rates such as Bantul Regency.
Most farming households still face socio‑economic chal‑
lenges, such as low income, limited access to education,
and less diverse food consumption patterns. Factors
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such as household expenditure, education of the head of
the family, and gender play an important role in deter‑
mining the level of food security.

The authors provide suggestions to stakeholders,
especially the Indonesian Ministry of Agriculture, in ex‑
panding the distribution and access of Inpari Nutri Zinc
rice seeds to other stunting‑prone areas, as well as pro‑
viding training to farmers on more productive and efϐi‑
cient agricultural practices. Local governments should
also develop nutrition education and food diversiϐica‑
tion programs, especially in areas with high stunting
rates. In addition, further research should also be con‑
ducted to measure the long‑term impact of the use of In‑
pari Nutri Zinc rice on community food and nutrition se‑
curity.
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