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ABSTRACT
Climate change is a universal challenge for all those natural resource‑based sectors, including agriculture. The

farming community should adapt to climate change effects through Climate Smart Agriculture (CSA) approaches to
resolve the same. The objectives of the study are to analyze the level of technology adoption of CSA practices that
have been implemented by rice farmers on tidal land, to analyze the level of household food security of rice farmers
on tidal land, and to analyze the effect of the level of technology adoption of CSA practices towards household food
security in Telang Jaya Village, Muara Telang District, Banyuasin Regency. Sixty farmers are used for the respon‑
dents number. A study method with a survey approach of visiting the research site directly is employed here. The
outcomes of this study indicate an increased awareness of climate change among farmers; one way is by adopting
CSA, which can optimize farm productivity and increase farmer income, thus positively impacting food security.
The adoption rate of CSA technology, i.e., tractors, water pumps, drainage, direct seeding planting, and combined
harvesters, positively inϐluences food security.
Keywords: Climate Smart Agriculture; Tidal Land; Food Security; Technology Adoption

*CORRESPONDING AUTHOR:
M. Yamin, Department of Agribusiness, Faculty of Agriculture, Sriwijaya University, Palembang 30662, South Sumatra, Indonesia; Email:
yamin@unsri.ac.id

ARTICLE INFO
Received: 17 February 2025 | Revised: 19 March 2025 | Accepted: 27 March 2025 | Published Online: 6 May 2025
DOI: https://doi.org/10.36956/rwae.v6i2.1736

CITATION
Yamin, M., Putri, T.W.S., Saputri, S.D., et al., 2025. Analysis of Climate‑Smart Agriculture (CSA) Adoption Level on Tidal Land and Its Effect
on Household Food Security. Research on World Agricultural Economy. 6(2): 499–513. DOI: https://doi.org/10.36956/rwae.v6i2.1736

COPYRIGHT
Copyright © 2025 by the author(s). Published by Nan Yang Academy of Sciences Pte. Ltd. This is an open access article under the Creative
Commons Attribution‑NonCommercial 4.0 International (CC BY‑NC 4.0) License (https://creativecommons.org/licenses/by‑nc/4.0/).

499

https://orcid.org/0000-0003-2357-320X
https://orcid.org/0009-0007-1877-955X
https://orcid.org/0009-0005-2341-3849
https://orcid.org/0000-0002-9857-1367
https://orcid.org/0009-0005-3011-1160
https://orcid.org/0009-0005-6957-0516
https://orcid.org/0000-0003-0184-9359


Research onWorld Agricultural Economy | Volume 06 | Issue 02 | June 2025

1. Introduction
The agricultural sector plays an important role in

maintaining the Availability and stability of food in the
market. It allows people to obtain the food they need,
both economically and physically. As the human popula‑
tion continues to increase every year, this will certainly
drive demand for agricultural products that are much
greater than food ingredients. Food security is highly de‑
pendent on agricultural productivity, so ensuring food
security and supporting sustainable development can
help prevent food insecurity in the community [1].

The global challenge affecting all aspects of human
life today is climate change, including the agricultural
sector, which is directly dependent on natural resources.
Acceleration of the evapotranspiration process and in‑
creased thermal stress in plants are caused by rising
temperatures so that crop yields decrease. Changes in
rainfall patterns also cause uncertainty inwatermanage‑
ment. This causes the risk of ϐlooding and drought that
can damage crops. In addition, climate change also af‑
fects soil fertility levels, and the spreadof pests andplant
diseases will further worsen the productivity of food
crops [2]. The risks farmers face from climate change in‑
clude ϐloods, droughts, and pest attacks, which impact
farmers’ production and income [3]. Globally, climate
change is happening, including in Indonesia. As the ϐifth‑
largest greenhouse gas emitter, Indonesia contributes
35% of total emissions related to land‑use change and
forestry and 2.6% related to agriculture [4]. The Food
and Agriculture Organization (FAO) states that climate
change is one of the most important challenges to food
security. With no efforts to reduce exposure and im‑
prove coping ability, the rapid rates of change related
to climate change will make many areas more vulnera‑
ble. Adaptive capacity is the capacity to adapt to mini‑
mize negative impacts and maximize any beneϐits from
climate change [5].

Farmers’ ability to adapt and mitigate climate
change can be done through CSA practices. Farmers in
Indonesia must carry out efforts to adopt and use CSA
practices because CSA practices have used various tech‑
nologies, such as technology in soil processing, water
processing, and increasing nutrients for plants that can
increase agricultural productivity, improve adaptability,

and reduce greenhouse gas emissions. Increased agrar‑
ian productivity will maintain the long‑term stability of
the Availability of the entire food system that is threat‑
ened by climate change. Likewise, maintaining stability
prevents foodprices fromsoaring so that the community
can access and use food ingredients. CSA is currently be‑
ing promoted as an approach farmers can adopt to in‑
crease food security by adjusting agricultural systems
to deal with climate change. In several countries, CSA
practices are implemented through integrated soil fertil‑
ity management, watershed management, composting,
conservation agriculture, and using seeds resistant to cli‑
mate change [6]. The CSA concept was ϐirst launched in
2009 and received Input from various stakeholders un‑
til the CSA concept was established. All practices are im‑
plemented startingwith the use of technology andmeth‑
ods with a focus on 3 CSA objectives; farmers are said to
havebegun to adopt CSApractices. Through theMinistry
of Agriculture, the Indonesian government has already
started to supervise and assist CSA in various SIMURP
program areas through local governments [7].

The Indonesian people’s main source of carbohy‑
drates is rice. According to BPS (2023), per capita rice
consumption on Papua Island is 93,791 kg [8]. Thus, as
a food crop commodity, rice is still a strategic commod‑
ity in meeting the needs and maintaining the food se‑
curity of the Indonesian people. In 2023, Java Island
will still dominate Indonesia’s largest rice‑producing re‑
gion, especially in the rice production center provinces,
namely East Java, West Java, and Central Java. Among
others, South Sulawesi, South Sumatra, and Lampung
are provinces that serve as rice production centers out‑
side Java Island. According to the Central Statistics
Agency (BPS), Indonesia’s total rice harvest area in 2023
was 10.20 million hectares. This ϐigure fell by 10.45 mil‑
lion hectares or 2.45 percent compared to last year. Rain‑
fall indicator is an important factor that affects rice pro‑
duction. Climate change in Indonesia strongly inϐluences
food agriculture, so it impacts national food institutions
because Indonesia is an archipelago country around the
equator. Research by Malau et al. [9] shows that almost
all regions of Indonesia are affected by climate change.
This situation challenges farmers to improve their pro‑
duction and income and achieve food security at the
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household level. It is very important to use future cli‑
mate predictions to formulate adaptation policies and
strategies to reduce the impacts of climate change on
rice production [10]. These steps are essential to ensure
the sustainability and resilience of the rice farming sec‑
tor in Indonesia [11].

In response to these problems, farmers should
adapt and adopt CSA practices as a solution to the im‑
pact of climate change on agriculture. Farmers’ adop‑
tion decisions are the result of multifaceted ideas. Im‑
portant factors that can help predict adoption decisions
can be classiϐied into ϐive groups: socioeconomic fac‑
tors, agricultural‑physical factors, technical factors, in‑
stitutional factors, and psychological and behavioral fac‑
tors [12].

According to the National Land Agency (BPN), in
2019, the largest land typology in South Sumatra was
tidal land of 214,454 Ha. Rice commodities can be
planted in various types, including tidal land. Tidal land
is very vulnerable to climate change. Global warming
can raise the water level so that soil salinity increases
due to salt accumulation, affecting soil fertility. The risk
of ϐlooding, drought, and the spread of pests and plant
diseases are also impacts of climate change that affect
rice productivity. Variations in rainfall that occur each
month can affect changes in the planting season.

When facing climate change, land and commodity
management practices are needed in tidal areas, and
these practices are expected to increase agricultural pro‑
ductivity. One of these practices is implementing inte‑
grated technology in accordance with the nature and
conditions of tidal areas. There are still problems with
technological innovation, where research institutions
consider that many research technologies are ready to
be applied. However, according to some farmers, re‑
search technology is still very limited to be utilized by
farmers [13]. In tidal areas, farmers still have limitations
in obtaining information and accessing and using appro‑
priate and appropriate technological innovations to deal
with the impacts of climate change. Superior technolo‑
gies in tidal swamps include water management, using
superior varieties, land amelioration and fertilization,
pest and disease control, and harvesting. However, farm‑
ers in Telang Jaya Village have not fully implemented this

technology or are still partial, so rice production is still
relatively low. This is because farmers’ level of knowl‑
edge and understanding regarding new technologies to
dealwith climate change is still lacking. Technological in‑
novation and information development are expected to
encourage food independence, added value, and farmer
welfare [14].

The practice of CSA and its adoption level are
used by farmers to make rice plants resilient to climate
change. However, the problem is the limited ability of
tidal farmers in Telang Jaya Village to adopt technol‑
ogy and CSA, especially in dealing with climate change,
whichwill later impact land productivity, farmer income,
and food security of farmer households. Therefore, the
speciϐic objectives of the studywere to analyze the adop‑
tion level of technology applied in CSA practices by rice
farmers on tidal land, to analyze the condition of house‑
hold food security of rice farmers on tidal land, and to
analyze the impact of the adoption level of technology in
the implementation of CSA on household food security
in Telang Jaya Village.

2. Materials and Methods

2.1. Description of the Study Area

Telang Jaya Village is one of the villages in Muara
Telang District, Banyuasin Regency, South Sumatra
Province. Telang Jaya Village is located 0.25 km from
the sub‑district capital, 120 km from the district capi‑
tal, and 60 km from the provincial capital. Even though
Telang Jaya Village is far from the district and province
capital, the farmer can access agricultural information
from the CSA technologies. Telang Jaya Village has ad‑
ministrative boundaries with the surrounding villages.
The administrative boundaries of Telang Jaya Village are
as follows: The north side borders Pancamukti Village;
the South side borders Mukti Jaya Village; the West side
borders Telang Makmur Village; the East side borders
Mekar Mukti Village and Upang Ceria Village.

Telang Jaya Village generally has a tropical and wet
climate with an average rainfall of 20 millimeters per
year and an average humidity of 70%. A tropical and
wet climatewith an average rainfall of 20millimeters per
year and an average humidity of 70% per year. With a
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tropical and damp environment, Telang Jaya Village has
a temperature range between 27˚C and 37˚C. The area of
Telang Jaya Village is 1,348.00 Ha, and some of the low‑
lands are suitable for rice ϐields. Telang Jaya Village is
crossed by many rivers, namely the SPD, SDU, and Alam.
The existence of this river is a source of water for domes‑
tic and agricultural activities.

The location was selected intentionally, consider‑
ing that in Telang Jaya Village, there are farmers who
grow rice using tidal land and thatmost farmers use CSA
practice technology (Figure 1).

Figure 1. Map of Telang Jaya Village, Banyuasin District. (a)
South Sumatra Province, Indonesia; (b) Banyuasin Regency;
(c) Muara Telan District; (d) Telang Jaya Village.

2.2. Research Method

The method used in this study was a survey car‑
ried out directly by visiting the research location. Fur‑
thermore, the researcher interviewed farmers with rice
farming businesses in tidal land using several questions
called questionnaires. This method is carried out to ob‑
tain primary data at the research location, namely in
Telang Jaya Village, Muara Telang District, Banyuasin Re‑
gency. This study took data for one year, 2024.

2.3. Sampling method

The sampling method used in this study was a sim‑
ple random sampling method. There are 614 rice farm‑
ers of 18 farmer groups with homogeneous character‑
istics at that location. The rice farming land in Telang
Jaya Village is close to the river, which is always affected
by climate change. The size of the sample obtained us‑

ing the Slovin formula was 60 rice farmers. The data
collection carried out in this study is primary data and
secondary data. Primary data was collected through
questionnaires, focus group discussions, observations,
interviews, and case studies [15]. Meanwhile, secondary
data was obtained through references from previous re‑
search and literature that can support the research to be
carried out [16].

2.4. Data analysis methods

To answer the ϐirst problem regarding the level of
adoption, the data was analyzed using a Likert scale by
calculating the overall score obtained from the results of
the questionnaire interview. Each answer has a different
score weight. Each statement will be given a score of 5
for the strongly agree criteria, a score of 4 for the agree
criteria, a score of 3 for the undecided criteria, a score of
2 for the disagree criteria and a score of 1 for the strongly
disagree criteria. Respondents’ answers are categorized
into intervals; for class intervals, the formula used is as
follows:

NR = NST – NSR                                    (1)
PI = NR : JIK                                        (2)

where NR, Range Value; PI, Interval Length; NST, High‑
est Score Value; NSR, Lowest Score Value; JIK, Number
of Class Intervals.

Furthermore, to answer the second objective, the
data is measured with four indicators: Availability, ac‑
cessibility, utilization, and stability. Each indicator has
four questions. Each question is given a score of 5 for
the strongly agreed criteria, a score of 4 for the agreed
criteria, a score of 3 for the doubtful criteria, a score of 2
for the disagree criteria, and a score of 1 for the strongly
disagree criteria (Table 1). The questions for each indi‑
cator are arranged in Table 2.

The availability indicator in the ϐirst question is cal‑
culated using the formula:

S = Input – Output                                 (3)
where S = Availability of staple food (rice) for farmer
households (kg/cap/year); Input = Source of staple food
from rice production (kg/cap/year); Output = Output of
rice food sold or given to other parties (kg/cap/year).

To categorize the existing data into ϐive categories,
you can use the interval width formula, namely (max‑
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Table 1. Class interval values for the level of adoption of CSA technology by rice farmers on tidal land in Banyuasin Regency.

No. Class Interval
Value (Statement)

Class Interval
Value (Indicator)

Class Interval
Value (Overall)

Criteria

1. 1.00 ≤ x ≤ 2.33 5.00 < x ≤ 11.67 40.0 < x ≤ 93.333 Low
2. 2.33 < x ≤ 3.66 11.67 < x ≤ 18.34 93.333 < x ≤ 146.67 Medium
3. 3.66 < x ≤ 5.00 18.34 < x ≤ 25.0 146.667< x ≤ 200 High

Table 2. Description of Accessibility, Utilization, and Stability Indicators.
Indicators Description

Availability
Availability based on the calculation of Input minus Output;
Availability of diversiϐied daily food choices (rice, sweet potatoes, tofu, tempeh, ϐish, meat, fruit, vegetables, etc.);
Availability of external food assistance (government, Jimbaran, etc.);
Availability of sufϐicient and nutritious food throughout the year.

Accessibility
Access to production inputs (land, mulch, seeds, fertilizers, pesticides, tractors);
Access to market distance as a source of food and a place of marketing;
Access to agricultural extension workers as a medium for information and development;
Access to food purchase prices.

Utilization of rice
into ready‑to‑eat food (porridge, fried rice, cakes) Utilization of rice;
waste into body scrubs and other skincare ingredients Utilization of rice;
washing water into LOF (Liquid Organic Fertilizer);
Utilization of household yards for cultivating food crops (chili, eggplant, onion, cassava, etc.).

Stability
Maintaining rice supply throughout the year;
Getting enough income to meet food needs for one year; Maintaining planting stability by producing rice every year;
Able to face economic shocks (e.g., job loss, inϐlation).

imum value‑minimum value)/number of categories,
namely ϐive so that the following categories of household
food availability are obtained [17]:

a. Very Low: 62.5 ≤ x ≤ 116.67
b. Low: 116.67 < x ≤ 170.83
c. Medium: 170.83 < x ≤ 224.99
d. High: 224.99 < x ≤ 279.16
e. Very High: 279.16< x ≤ 333.33
Furthermore, the third objective is to answer the

third objective, namely analyzing the inϐluence of the
adoption level of CSA practices on tidal land rice farming
on household food security using multiple linear regres‑
sion analysis.

The accuracy of the sample regression function in
estimating the actual value can be measured from the
goodness of ϐit. Statistically, it can be calculated from
the coefϐicient of determination, the F statistic, and the t
statistic value. The coefϐicient of determination essen‑
tially measures how far the model can explain the de‑
pendent variable’s variation. The F statistic test shows
whether all independent variables included in themodel
have an overall inϐluence on the dependent variable. The
t‑statistic test basically shows how far the impact of one
independent variable on the dependent variable is by as‑

suming the other independent variables are constant.
The type of data in this study uses ordinal data

that has been transformed using the successive interval
method (MSI) into intervals because linear regression
must use interval/ratio data. The mathematical equa‑
tion model of this method is as follows:
Y = a + b1X1 + b2X2 + b3X3 + b4X4 + b5X5 + b6X6 + b7X7 +

b8X8 + e                                          (4)
where Y = Household Food Security; X1 = Tractor; X2 =
Organic Fertilization; X3 = Pump and Biopore System; X4

= Drainage Irrigation; X5 = Superior Variety Seeds; X6 =
Direct SeedPlanting; X7 =CombineHarvester; X8 =Plant‑
ing Calendar; a = Constant; b = Regression Coefϐicient; e
= Standard Error.

3. Results

3.1. Socioeconomic Characteristics of
Farmer Households

In this study, the socioeconomic characteristics of
farmers in Telang Jaya Village can be identiϐied based
on their age, level of education, family size, length of
farming experience, cultivation area, and other income
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outside of agriculture. There were 60 farmers in total
(Table 3). The indication is that farmers use several

technologies in CSA practices to improve their ability to
reduce and adapt to the impacts of climate change.

Table 3. Socioeconomic characteristics of farmer households in Telang Jaya Village.

No. Socio−Economy Factors Household
(Person)

Percentage
(%) Note

1 Age (years)

23−33 7 12 Mean: 49
Max: 77
Min: 23
Srd: 12

34−44 15 25
45−55 24 40
56−66 7 12
67−77 7 12

2 Education Level (years)

0 0 0 Mean: 19
Max: 12
Min: 6
Srd: 2

3 0 0
6 17 28
9 22 37
12 21 35

3 Family size (kapita)

1 11 18 Mean: 3
Max: 5
Min: 1
Srd: 1

2 18 30
3 24 40
4 4 7
5 3 5

4 Experience (years)

0 0 0 Mean: 9
Max: 12
Min: 6
Srd: 2

3 0 0
6 17 28
9 22 37
12 21 35

5 Cultivation Area (Ha)

1−2 45 75 Mean: 2
Max: 8
Min: 1
Srd: 1

3−4 11 18
5−6 2 3
7−8 1 2
9−10 1 2

6 Other Income (IDR/mth)

500,000−1,300,000 3 17 Mean: 2.037.500
Max: 4.500.000
Min: 500.000
Srd: 1.241.911

1,300,001−2,100,0001 2 11
2,100,002−2,900,0001 1 6
2,900,002−3,700,0001 1 6
3,700,002−4,500,0003 1 6

Source: Primary Data Analysis, 2025.

The average age of the respondents, as presented
in Table 3, shows that farmers in the productive cate‑
gory still dominate in agricultural activities, with an av‑
erage age of 49 years. The education level of farmers in‑
dicates that their average education is at the secondary
school level. Up to 28% ϐinished elementary school, 37%
ϐinished junior high school, and 35% completed high
school. The number of dependents is the total number of
individuals living in one house and is the responsibility
of the head of the family. The average number of family

members per farmer’s household is three people.
The respondents’ farming experience varies, with

an average farming experience of 9 years (Table 3).
Farmers utilize land as a site to cultivate crops of a di‑
verse range of types. The majority of farmers (75%)
possess agricultural land measuring 1–2 hectares; 18%
of the survey participants own land that spans 3–4
hectares; 3% have a land area of 5–6 hectares; 2% cul‑
tivate land covering 7–8 hectares; and another 2% pos‑
sess land between 9–10 hectares. Respondents’ general
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status of land ownership is that they are privately owned
for their farming activities. The typical respondent pos‑
sesses a land area of two hectares. In addition to their
main job as farmers, farmers in Telang Jaya Village also
have a side. The average side income or other income
respondent farmers 2obtain is Rp 2,037,500 per month.

Based on Table 3, the average age of respondents
is 49 years, ranging from 23 to 77 years old, with a stan‑
dard deviation of 12 years, indicating a broad distribu‑
tion across age groups. In terms of education, respon‑
dents have an average of 9 years of schooling, with amin‑
imum of 6 years and a maximum of 12 years, and a stan‑
dard deviation of 2 years, suggesting relatively consis‑
tent educational backgrounds, primarily at the basic to
secondary levels. The average household size is 3 mem‑
bers, varying between 1 and 5 members, with a stan‑
dard deviation of 1, indicating minimal variation in fam‑
ily size across respondents. Regarding farming experi‑
ence, respondents have an average of 9 years, with a
range between 6 and 12 years, and a standard deviation
of 2 years, reϐlecting a stable and relatively uniform level
of experience. The average cultivation area managed is
2 hectares, with the smallest being 1 hectare and the

largest 8 hectares, and a standard deviation of 1 hectare,
which shows that most respondents operate on small to
medium‑scale farms. Meanwhile, the average additional
monthly income is IDR 2,037,500, with ϐigures ranging
from IDR 500,000 to IDR 4,500,000, and a relatively high
standard deviation of IDR 1,241,911, highlighting signif‑
icant disparities in supplementary income among the re‑
spondents.

3.2. Level of Adoption of CSA Practices in
Telang Jaya Village

There are several levels of technology adoption in
CSA practices. In this study, the areas studied include
land processing using tractors, organic fertilization, use
of water pump systems, drainage irrigation, use of supe‑
rior variety seeds, using direct seed planting methods,
harvesting using combine harvesters, and using planting
calendars.

Based on Table 4, the overall score of farmer adop‑
tion of CSA technologies shows that the level of farmer
adoption of CSA technologies in Telang Jaya Village is in
the high category, with a total score of 170.3.

Table 4. CSA Adoption Level Recapitulation.

No. Type of CSA Adoption Score Category

1. Tractor 21.9 High
2. Organic Fertilization 17.9 Medium
3. Water Pump 21.3 High
4. Drainage 20.8 High
5. Superior Variety Seeds 21.7 High
6. Direct Seed Planting 22.3 High
7. Combine Harvester 22.8 High
8. Planting Calendar 21.6 High

Total 170.3 High
Source: Primary Data Analysis, 2025.

3.3. Level of Food Security of Rice Farming
Households on Tidal Land in Telang
Jaya Village
The results of calculating the total food security

score are used to determine the level of food security of
respondent farmers in Telang Jaya Village. The results of
the calculation or recapitulation of the total household
food security score can be seen in Table 5.

Table 5. Level of Food Security of Farmer Households.

No. Variable Score Criteria

1. Availability 13.98 Medium
2. Utilization 14.42 Medium
3. Accessibility 15.22 High
4. Stability 17.33 High

Total 60.96 High
Source: Primary Data Analysis, 2025.
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Based on Table 5, the overall score of the four indi‑
cators of household food security of Telang Jaya Village
farmers, including Availability, utilization, accessibility,
and stability, is 60.96. The total score is included in the
high category.

3.4. Impact of Adoption Level of CSA on
Farmer Household Food Security
In this study, a hypothesis test will be conducted

to determine whether the level of CSA adoption (X) in‑

ϐluences the food security of farmer households (Y). The
analysiswas carried out usingmultiple linear regression
with IBM SPSS.

The F test determines the collective inϐluence of all
independent variables (X) in the model and the depen‑
dent variable (Y). If the sig. Value < 0.05, it is concluded
that the independent variables signiϐicantly affect the de‑
pendent variable. To see the results of the f‑test in this
study, see Table 6 below.

Table 6. F Test Result.

Model F Sig. Description

Regression Residual 57.454 0.000b Signiϐicant
Source: Primary Data Analysis, 2025.

Based on the results of Table 6. which shows that
the Sig F level is 0.000 < 0.05 with the variables tractor
(X1), organic fertilizer (X2), water pump (X3), drainage (X4),
superior variety seeds (X5), direct seedplanting (X6), com‑
bine harvester (X7), and planting calendar (X8) have a sig‑
niϐicant effect simultaneously (together) on the food se‑
curity variable (Y).

T-test to test whether or not the inϐluence of indepen‑
dent variables individually on the dependent variable is
real. If the sig value is 0.000b less than 0.05, then H0 is
rejected, and H1 is accepted, which means that the inde‑
pendent variable affects the dependent variable. To see
the results of the T‑test analysis, see Table 7 below.

Table 7. T‑test Result.

Model b Std. Error T. Sig. Description

Constant 7.539 2.277 3.311 0.002
Tractor (X1) 3.388 0.531 6.381 0.000 Signiϐicant

Organic fertilizer (X2) –0.521 0.346 –1.506 0.141 Not Signiϐicant
Water pump (X3) 1.694 0.640 2.645 0.012 Signiϐicant
Drainage (X4) 3.358 0.699 4.806 0.000 Signiϐicant

Superior variety seeds (X5) –0.447 0.623 –0.717 0.478 Not Signiϐicant
Direct seed planting (X6) 2.319 0.610 3.800 0.001 Signiϐicant
Combine harvester (X7) 2.094 0.517 4.047 0.000 Signiϐicant
Planting calendar (X8) 0.389 0.603 0.644 0.523 Not Signiϐicant

Source: Primary Data Analysis, 2025.

Based on the results of Table 7, when tested par‑
tially, it is known that tractors (X1), water pumps (X3),
drainage (X4), direct seed planting (X6), and the use of
combined harvesters (X7) have a signiϐicant effect on
food security because the signiϐicance value is less than
0.05. Meanwhile, the other three variables do not have a
signiϐicant effect on food security, namely the variables
of organic fertilization (X2), the use of superior seeds (X5),
and planting calendars (X8).

4. Discussion

4.1. Discussion Socioeconomic Characteris‑
tics of Farmer Households

The average age of farmers as respondents is still
classiϐied as the productive age. This shows that farmers
in Telang Jaya Village have good and strong physical con‑
ditions, thus providing opportunities for farmers to in‑
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novate and adopt technology, especially CSA, to optimize
the increase in rice farming productivity due to climate
change. Older smallholder farmers are likelier to access
climate information and adopt climate‑smart adaptation
strategies than younger farmers [18]. On the other side,
CSA adoption was inϐluenced by the age factor of farm‑
ers [19]. Other research revealed that a farmer’s age is
one of the signiϐicant factors that has a positive relation‑
ship with the adoption of CSA practices [20].

The education level of farmers from Table 3 indi‑
cates that the various stages of education are relatively
similar, yet those who pursue education to the high‑
est degree remain a small fraction. This is because of
restricted costs and time, leading farmers to prioritize
their work as farmers. According to research conducted
by Pandeya et al. [21], the higher the level of farmer ed‑
ucation, the greater the possibility of farmers adopting
CSA technology. Hassan et al. [22] argued that the level of
farmer education was a signiϐicant factor driving adop‑
tion and innovation in CSA.

A family size is determined based on the number
of people living in a house and enjoying food daily. The
larger the family, the greater the requirements it has to
satisfy. Still, if there are fewer family members, the total
number of relatives it has to fulϐill will also be lower. The
family’s size dictates the labor available for conducting
rice farming operations. The more family members, the
moreworkers are available. The family size can act as an
inducement and stimulus that prompts them to pursue
farming seriously andmeet their ownneeds, particularly
if the farmers have no other source of occupation and
depend on their rice ϐields alone. Thus, the greater the
number of family members, the greater their dedication
to carrying on their farm enterprise. Individuals or fam‑
ily members living in farming households can be used as
labor in agriculture, assuming that agricultural produc‑
tion will increase if they are involved in farming [23]. Re‑
search conducted by Hoque et al. [24] shows that the size
of the farming family signiϐicantly positively affects the
adoption of CSA practices. The number of members in
a farming household can inϐluence its ability to embrace
new methods. Bigger households might possess more
labor resources, which can be crucial for implementing
labor‑intensive climate‑smart technologies. Moreover,

familymembers can offer assistance and exchange infor‑
mation on new practices in the home, facilitating their
adoption. According to a systematic review by Tariku &
Kebede [25], the quantity of familymembers positively in‑
ϐluences CSA adoption.

The time farmers have been farming can affect
their ability to decide about their rice farming. Farm‑
ers with experience in rice farming will naturally have
extensive knowledge and strategic skills to increase rice
production. According to Rukundo et al. [26], the longer
a farmer’s experience in farming, the more likely the
farmer will continue to use or adopt certain technolo‑
gies. Another study conducted by Machete et al. [27] re‑
vealed that farmers with longer farming experience are
more aware of the risks posed by climate change. Still,
some farmers are reluctant to adopt technology because
they prefer local knowledge. Factors of farming experi‑
ence, family size, and education signiϐicantly inϐluence
the adoption and intensity of CSA in rainfed farming sys‑
tems across the states of southeast Nigeria [28].

The wider the land, the more rice farmers will pro‑
duce. The area of land owned by farmers in this study
varies. Research by Yamin & Putri [29] revealed that
climate change signiϐicantly correlates with the carry‑
ing capacity of agricultural resources. Aisyah et al. [30]
said in their research that the area of agricultural land
has a signiϐicant relationship with the success of the
farming technology program. The wider the land cul‑
tivated by farmers, the better the level of success of
the farming technology program. Mkansi, Ledwaba, and
Mokhaukhau’s [31] research reveals the contrary: farm‑
ing experience, household size, education level, and farm
size in hectares do not signiϐicantly inϐluence climate
change adaptation strategies. This does not imply that
these variables are insigniϐicant but offers minimal evi‑
dence to back their inϐluence on farmers’ views regard‑
ing the adoption of climate change adaptation strategies
in Greater Giyani Local Municipality.

Earnings play a crucial role in sustaining the fam‑
ily’s ϐinancial well‑being. Side jobs are jobs that are done
in between main jobs. Income from side jobs is used
to increase the income from the main job to increase
the total revenue of the farmer’s family. Based on re‑
search conducted by Rahmawati et al. [32], farmers in Se‑
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tia Mulya Village can raise capital in farming with side
jobs. Other studies also reveal that having another in‑
come outside of agriculture can increase the overall rev‑
enue of farming households [33].

4.2. Discussion Level of Adoption of CSA
Practices in Telang Jaya Village

The high category for farmers’ adoption of CSA
technologies in tidal land. This shows that the farmer’s
adoption of CSA technologies on tidal land is very good
andhas been implemented in tidal rice farmingpractices
so that farmers can reduce losses due to climate change.
Thus, by adopting CSA, farmers in Telang Jaya Village can
still optimize their farming productivity despite climate
change so that farmers’ income remains stable or even
increases. Seeing these results, it is hoped that in the
future, all farmers, not only farmers on tidal land, will
adopt CSA to deal with climate change.

This is in line with the opinion of Weerasooriya &
Karthigayini [34], who stated that CSA practices can in‑
crease the adaptation of farmers in Sri Lanka to environ‑
mental changes and can reduce agricultural losses. Farm
households in the Central Rift Valley of Ethiopia have
also adopted different CSA practices, such as crop diver‑
siϐication, soil fertility management, conservation agri‑
culture, and small‑scale irrigation, which can mitigate
the adverse impacts of climate change so that the risk of
crop failure can be minimized [35]. Nong et al. [36] also re‑
vealed that the adaptation methods used by farmers in
Northeast Vietnam to climate change were using seeds
that were resistant to climate change, adjusting planting
times, and investing in irrigation.

4.3. Discussion Level of Food Security of
Rice Farming Households on Tidal
Land in Telang Jaya Village

The high category of the four indicators of farmers’
household food security shows that tidal land farmers
are already food secure. Thismeans farming households
have sufϐicient food supplies to meet their daily needs.
On the other hand, the availability and utilization indica‑
tors require more attention so that the household food
security of farmers in Telang Jaya Village is more evenly

distributed.
This is in line with research conducted by Muham‑

mad et al. [37], the Availability and access to food have
a signiϐicant effect on the food security of tidal swamp
rice farmer’s households in Banjar Regency. However,
overall, the level of food security of farmer households
is included in the category of food insecurity because it
has a value of 38.41 from the national IKP. Research by
Mekonnen et al. [38] also revealed that all aspects of the
food system are inϐluenced by climate change, including
food production and Availability, quality, access, utiliza‑
tion, and stability. Hartoni & Shafriani [39] also argue that
food availability for rice farmer households in tidal lands
in Barito Kuala Regency affects food security.

According to research conducted by Khalifa [40],
there needs to be an adaptive strategy to overcome the
negative impacts of climate change. Strategies that can
be carried out include the implementation of CSA and
the improvement of sustainable agricultural systems to
encourage increased agricultural production so that the
food security and economic stability of the community
can improve. In line with the study, Gold [41] also re‑
vealed that climate change positively correlates with
food insecurity. This is because climate change causes
vulnerabilities in the agricultural sector that can exacer‑
bate food insecurity. The implementation of CSA prac‑
tices is one of Gold’s recommendations for addressing
climate change.

4.4. Discussion Impact of Adoption Level of
CSA on Farmer Household Food Secu‑
rity

Climate change affects agricultural production; this
can affect food availability and ultimately threaten the
food security of farming households and even the nation.
The adoption of CSA may have implications for food se‑
curity at the household level. Justifying this fact, a study
by Tilahun et al. [6] postulates that farmers who adopt
more than one type of CSA practice enjoy better food se‑
curity and livelihood than non‑adopters. The study of
Masha et al. [42] also stated that the implementation of
CSA affects food security signiϐicantly because there will
be a stable and diversiϐied supply of fresh produce. Addi‑
tionally, the CSA practices of watermanagement and soil
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management techniques will help farmers to adapt to
changing weather patterns and extreme weather events.
This could help make food supplies more assured, even
with the onset of climate‑related stresses. Through his
research, Ali et al. [35] revealed that the CSA practices
adopted by farming households in the Central Rift Valley
of Ethiopia could increase crop productivity by reducing
the adverse impacts of climate change so food security
can increase. Kamau, Kiprop, and Kipruto [43] also men‑
tioned in their study that the rising risks and uncertain‑
ties in the agricultural economy caused by global warm‑
ing make climate‑smart agriculture essential.

InTable 7, it is partially known that there are three
independent variables, namely organic fertilizer, supe‑
rior variety seeds, and planting calendar, which do not
signiϐicantly affect food security. Fertilization plays an
important role in the Input of rice farming production.
Good fertilization must be based on the needs of the soil
and the type of plant. While partially, variables of or‑
ganic fertilizer haveno signiϐicant inϐluenceon food secu‑
rity. Based on interviews with rice farmers on tidal land,
organic fertilizers are used only in addition to chemi‑
cal fertilizers. Farmers believe that chemical fertilizers
provide quicker results for plants than organic fertiliz‑
ers. Farmers take advantage of this and use even more
chemical fertilizers to ensure the best harvest outcome.
The two organic fertilizers farmers usually use on tidal
land are liquid organic fertilizers and manure. Organic
farming practices are CSA practices that can reduce de‑
pendence on chemicals, thereby helping to reduce green‑
house gas emissions [44].

Using a superior variety of seeds is an important
factor in rice farming because it can positively impact
harvest yields and production efϐiciency. Superior va‑
rieties are produced through plant breeding to obtain
superior traits such as disease resistance, high produc‑
tivity, and the ability to adapt to certain environments.
In rice farming, a superior variety of seeds signiϐicantly
increases production yields and farmers’ competitive‑
ness. Farmers in tidal land tend to buy new seeds rather
than using their own harvested seeds because the next
planting schedule is uncertain. Many will not grow opti‑
mally if seeds are stored for too longwithout a good stor‑
age method. But, partially, variables of superior variety

have no signiϐicant inϐluence on food security. This is be‑
cause farmers in tidal land have limited access to quality
seeds, and the impact of climate change causes superior
seeds not to grow optimally. This is not in line with re‑
search conductedbyRatmini et al. [45], where in the study
they conducted, the increase in rice production was in‑
ϐluenced by superior varieties because they can adapt to
climate change. The use of seeds signiϐicantly impacts
crop productivity and food security [46].

Planting calendars in rice cultivation is crucial to
ensure successful harvests, increase efϐiciency, andman‑
age risks. Proper scheduling can avoid the risk of wa‑
ter shortages at the beginning of the planting season or
damage due to ϐlooding. Uniform and scheduled plant‑
ing helps break the life cycle of pests that usually attack
rice repeatedly. The rice planting season in tidal land
has reached IP 300 in one year. The agricultural land is
used to plant rice thrice in January, May, and September.
The planting schedule is determined and adjusted to the
climate. Using a planting calendar can also equalize the
planting season of farmers 1with others; this is also use‑
ful for breaking the life cycle of pests that usually attack
rice repeatedly. While partially, the variable of plant‑
ing calendars has no signiϐicant inϐluence on food secu‑
rity in tidal land. This is because even though the plants
planted have followed the planting calendar, the uncer‑
tainty of theweather and rapid climate change cause the
plants not to grow optimally. In addition, not all farm‑
ers have sufϐicient knowledge of the planting calendar,
so its implementation is inappropriate or does not run
effectively. This is not in line with research conducted
by Truong An [47], where a rice planting season calen‑
dar is an effective solution and contributes to increasing
rice productivity and minimizing the negative impacts
of climate change. Another researcher revealed that
implementing CSA practices such as using complemen‑
tary organic fertilizers, crop rotation, and double crop‑
ping signiϐicantly increased the food security of farmer
households because of increased yields and incomes [48].
The assessment results conducted by Saud et al. [49] con‑
cluded that the impacts of various climate scenarios indi‑
cate that the rice growing period will be shorter and the
harvest will decrease. This means that climate change
will seriously affect rice production and food security.
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5. Conclusions
Based on the analysis results, farmers on tidal land

have utilized technologies identiϐied as CSA technology.
According to the study, the adoption rate of CSA technol‑
ogy in tidal land is high. This shows that the technologies
identiϐied as CSA technology, namely tractors, organic
fertilizers, water pumps, drainage, superior varieties, di‑
rect seeds planting, combine harvesters, and planting
calendars, have been implemented well by farmers in
their farming businesses. The level of food security of
farmer households on tidal land, namely Availability, uti‑
lization, accessibility, and stability, shows that it is in the
high category, so the farmers on tidal land are included
in the food secure category. From the results of the anal‑
ysis, the inϐluence of the independent variables, namely
the adoption rate of CSA technology, namely tractors (X1),
organic fertilizers (X2), water pumps (X3), drainage (X4),
superior varieties (X5), direct seed planting (X6), combine
harvesters (X7)and planting calendars (X8) on the Food
Security variable (Y) shows that there is a signiϐicant in‑
ϐluence together. While partially, three variables have no
signiϐicant effect, namely organic fertilizer variables (X2),
superior varieties (X5), and planting calendars (X8). Some
suggestions that researchers can give after conducting
research with the borrowed title are as follows: for tidal
land farmers, continuing the technology put in place is
advised to ensure stability and increase the production
and productivity of rice crops. This move is also ex‑
pected to improve the resilience capacity of farming com‑
panies against climate change, reduce climate disaster
effects, and allow for mitigation. The government must
immediately prepare regulations, rules, or programs to
enable the implementation of CSA. Theprogramwill ben‑
eϐit farmers by increasing their well‑being, enhancing
food security, and reducing poverty levels among farm‑
ers. This is to stimulate Indonesian agricultural develop‑
ment through sustainability further.
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