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Abstract

In Indonesia, farmers in Gunungkidul Regency are facing water scarcity, thin
soils, pests, and price volatility in melon farming on karst soil; therefore,
farmer resilience is a must. This study explores the role of social capital,
farmer creativity, and social support in farmers' resilience in the context of
melon farming. Partial least squares structural equation modelling (PLS-
SEM) was used in the analysis of a quantitative explanatory survey of 180
melon farmers sampled proportionately among the eight melon-producing
subdistricts. The measurement model was composed of 17 indicators and
met the criteria for convergent validity, reliability, and discriminant validity.
The perceived resilience was very high (mean 4.32 out of 5), and most
farmers relied on self-assembled drip irrigation, plastic mulching, organic
and dolomite amendments, crop rotation, and high-value varieties. Farmer
creativity was the only significant predictor of resilience (§ = 0.154, p = 0.041,
2 = 0.023), whereas social capital (B = 0.093, p = 0.242) and social support (8
=0.118, p = 0.121) were not significant. The model accounted for 7.4% of the
variance in resilience, suggesting that the unmeasured structural factors
(water access, liquid capital, and market linkages) are also important. The
results indicated that bonding social capital and fragmented support do not
buffer karst-based commercial melon farms, but technical innovation by
farmers does. The study contributes to policies that can scale up water-saving
innovations, build farmer groups as collective marketing and credit
institutions, and link them up to formal buyers.
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Introduction

Agriculture continues to be a strategic sector of national development as it provides food security,
subsistence livelihoods, and sustainable economic growth. The sector plays a significant role in
the gross domestic product (GDP) of Indonesia, generates export revenue, and employs a high
percentage of the country's workforce (Athukorala & Patunru, 2023; Salendu, 2021). In this
sector, horticultural commodities of high economic value are an important way of diversifying
incomes, especially for smallholders facing highly diversified ecological and economic conditions.
The success or failure of the farmers' response to these conditions will determine the
sustainability of horticulture's contribution to local and national economies. Gunungkidul
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Regency in the Special Region of Yogyakarta is an example of this challenge. The regency has a
high risk of drought occurrence during the dry season, especially in karst areas, characterized by
shallow soils, rocky, and dry (Antriyandarti et al., 2024). Groundwater in this karst system often
lies more than 100 m below the surface, which makes it costly to access, and only about 30% of
the doline ponds that once supplied villages still hold water all year (Jiang et al., 2021). Despite
these limitations, farmers cultivating land other than flat land have diversified from staple crops
to vegetables, fruits, and other horticultural crops, and melon (Cucumis melo L.) has been grown
on karst land with local adaptation (Azizah et al.,, 2025; Uda et al.,, 2020). Based on official
statistics, the harvested area of melon has increased from 10.14 ha in 2022 to 22.09 ha in 2025
(Harwadi et al., 2026). This growth has not been predictable. Some subdistricts, such as Playen
and Ngawen, experienced significant increases in production from 2024 to 2025, while
Karangmojo experienced a decrease and Patuk ceased reporting production; Paliyan showed
some fluctuations. This is also an indication of heterogeneity among farmers and the different
production capabilities they have in the same extreme agro-ecological environment.

Melon is a high-value but demanding crop. It grows best in friable, organic soils that have
sufficient water and are well supplied with nutrients, and is drought-sensitive and prone to
environmental fluctuations, requiring intensive management. Growing on arid, calcareous soils
is thus vulnerable to production risk, pest and disease challenges, escalating input costs, and
fluctuating prices. The central question is therefore whether melon farmers can absorb these
shocks, adapt, and continue producing. This capacity is described by the concept of ‘resilience’ as
the ability of a system to keep functioning, even when disturbed, by being robust, adaptable, and
transformative (Mayar et al., 2022). Farm resilience is not solely about production technologies
but also about the interaction between biophysical conditions and the farmers, institutions, and
markets that are part of the farming system (Nicolau et al., 2026). There are a number of social
and behavioural resources that have been identified in the literature that can contribute to
increased farmer resilience. Social capital is defined as networks, trust, and shared norms, which
are associated with farmers' technology adoption, and for melon growers, the use of farmer
networks and adoption of greenhouse technology (Hidayat et al., 2025). However, Arnott et al.
(2021) note that bonding connections within a community are not the same as bridging and
linking connections with external actors and institutions, and therefore the value of social capital
varies, depending on its nature. Social support from family, farming organisations, communities,
and formal institutions can buffer against stress, with evidence from Indonesian smallholders and
other farming groups showing that both community-based and formal social support are
important for coping with stress (Amandaria et al.,, 2025; Haryanto, 2026; Isnan et al., 2025).
Farmer creativity is a key factor in determining farm resilience to climate change and drought
(Tambo & Wiinscher, 2017), and farmer-led innovation is now seen as an important ingredient
in finding locally appropriate solutions. However, there is recent evidence from Indonesia that
these resources do not equally impact the food security of households; bridging ties and
community participation did, but bonding ties did not (T. W. Nugroho et al., 2022; Rusmawati et
al, 2023b; Uwiringiyimana, 2025), and agricultural sustainability was differently related to
bonding, bridging, and linking ties among Tengger highland farmers (Ambayoen et al., 2024).
Nevertheless, there are still three gaps. First, these determinants have been mostly studied
individually: social capital and social support have been associated with technology adoption in
other studies, while creativity with innovation or psychological well-being has been explored in
separate studies; and their relative contributions to farm-level resilience have rarely been
estimated in a single explanatory model. Combined models, if available, link social or
psychological resources with the innovation capability and /or adaptive capacity or performance,
not with resilience. In China, smallholders' social capital impacted only innovation capability and
technology adoption (Han et al, 2022; L. Li et al,, 2024; Xie et al,, 2024); in Central Java,
smallholders’' human, natural, physical, and social capital, but not financial capital, influenced
rural adaptive capacity (Anggoro et al., 2025; Prayitno, Auliah, et al, 2025). Secondly, the
majority of the evidence comes from European, North American, South Asian, and Chinese
contexts; Indonesian research has not focused on commercial horticulture in marginal drylands
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contexts, but rather on staple crops, livestock, or whole communities (Sudomo et al., 2023).
Research conducted within the Gunungkidul karst is available to understand the reasons for
drought and coping at the household level (Antriyandarti, Barokah, Rahayu, Asami, Laia, et al,,
2024; Zamroni et al,, 2025); however, none has quantified the factors behind resilience among
farmers in a high-value water-intensive crop like melon. Third, the associations of structural
models to the internal and external determinants of farm outcomes have been studied widely;
however, the individual's creative capacity has rarely been tested in comparison to social
capital/social support as factors influencing the capacity of farms to be resilient. The effect of a
strong sense of togetherness, namely gotong royong in rural Gunungkidul, and whether it can
actually help protect commercial melon production in karst regions is an empirical question that
still needs to be answered.

To cover the gaps mentioned above, this study was conducted to understand the role of social
capital, farmer creativity, and social supportin the resilience of melon farmers in the Gunungkidul
Regency. Relationships between constructs are tested using survey data from 180 melon farmers
proportionally distributed across the producing subdistricts, with partial least squares structural
equation modelling (PLS-SEM). The study is helpful in three ways. It provides an integrated
approach where creativity is an internal factor and social capital and social support are external
factors. It offers evidence from a valuable horticultural product under karst conditions, which is
not well represented in the resilience literature. It also provides context-specific results for
institutions and local governments to enhance farmers' adaptive capacity in the marginal
drylands. This study is conducted with a practical and theoretical motivation. From the
perspective of the farmers themselves, the expansion of melon in Gunungkidul has been spurred
by farmers themselves, while the public drought response in the regency has been directed to
emergency water supply and general assistance (Putri et al,, 2024); recognizing what resource
sustains melon farmers will determine whether the funding of public resources is directed to
technical innovation by farmers, strengthening the farmers' group structure, or formal support
programmes. Comparing internal and external resources should theoretically distinguish
whether the typical high degree of community cohesion in rural Java is a resilience resource in
commercial horticulture or whether itis primarily a resource for social and psychological security
(Dewi, 2026). The rest of the paper is structured as follows: Literature is reviewed and
hypotheses developed in Section 2, the research methodology is described in Section 3, research
results are presented and discussed in Section 4, theoretical and managerial applications are
presented in Section 5, and Section 6 concludes with limitations and directions for future
research.

2. Literature Review

2.1 Farmer resilience in marginal dryland agriculture

Resilience in agriculture is defined as the ability of an agricultural system to function in the
presence of economic, social, and environmental shocks. Ramezani (2026) defines this capacity
in three dimensions: Robustness - resistance to disturbance; Adaptability - capability to adapt
practices and strategies; Transformability - capability to transform the system when the current
organization is no longer viable. Resilience of farms is not just about the farm, but about the
social-ecological context in which the farm exists, the disturbance against which the resilience is
being evaluated, and the perspective of the evaluator as well as the time horizon over which
resilience is being judged (van der Lee et al, 2022). The idea is multidimensional, and for
smallholders it is important to consider dimensions of household economic stability, social
cohesion, and the integrity of the production base, which are not captured by yield or income
alone (Diallo & Yilmaz, 2026). The concept of farmer resilience in this study is the capacity of an
individual farmer to continue producing melons despite natural and socio-economic challenges
through their economic, social, and ecological capabilities. Empirical studies conducted in
drylands in Indonesia have, however, focused on the household or community level of resilience
measurement. The result was that in the karst in Girisubo, Gunungkidul, 84% of the houses had a
medium to high level of resilience index (Antriyandarti, Barokah, Rahayu, Asami, & Hagania,
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2024), while studies in other parts of Java indicate that rural adaptive capacity is dependent on
the combination of human, natural, physical, and social capital, not only individual assets (Azhari
et al,, 2025; Prayitno et al., 2026). The studies provide little insight into the farmer who has
invested in a commercial water-intensive crop and relies on the sustainability of that enterprise
to be resilient. Resilience in this study is thus considered a farmer's enterprise-specific capacity.

2.2 Social capital and farmer resilience

Social capital typically refers to the networks, trust, and norms that facilitate coordination and
cooperation. In agriculture, it facilitates information and resource sharing, ensures joint
management of common resources, and responds to changes in the environment and markets
(Halewood et al., 2018). Empirical research has shown that social capital is associated with
willingness to innovate with new technologies (Han et al., 2022) and the construction of resilient
agricultural landscapes. Farmers' networks have been found to facilitate the dissemination of
greenhouse technology among growers in the melon sector (Hidayat et al., 2025). However, the
impact of social capital varies with its nature. In poor and marginal communities, Halstead et al.
(2022) suggest that social capital may have strong bonding capabilities and weaker linking
capabilities to formal institutions, thus constraining the potential outcomes it can achieve.

The literature reviewed suggests that the impact of social capital on resilience is contingent on
what it provides access to when it is considered critically. Chen et al.(2025) demonstrated that
farmers have both bonding, bridging, and linking ties in various types of support networks and
that innovation is not related to the total amount of social capital, but to the composition of the
ties, that is, the presence of one type or another. The bridging ties and community participation
had a positive effect on the household food security situation in Indonesia, while bonding ties did
not significantly affect the food security situation of the household (Prayitno, Zuhriyah, et al,,
2025; Rusmawati et al., 2023a); and for the highland farmers of Tengger, the bridging ties and
community participation improved the household food security situation, but bridging ties did
not significantly affect the household food security situation (Matondo et al., 2026). Finally,
structural models in the context of smallholder households in Indonesia and China also suggest
that social capital frequently acts indirectly by influencing innovative behaviour and self-efficacy,
instead of directly on household outcomes (K. Li et al., 2026; Matondo et al., 2026; Najid et al,,
2025). However, most studies concluded that farmers who are integrated into extensive
networks of trust and reciprocity are more capable of sharing labour, information, and inputs
during times of shocks (McAllister & Wright, 2019; Yang et al., 2024). In Gunungkidul, a
community where gotong royong and sambatan (reciprocal labour exchange) are still alive, this
explanation results in the first hypothesis:

H1: Social capital has a positive effect on the resilience of melon farmers.

2.3 Farmer creativity and farmer resilience

Farmer creativity is the ability to think innovatively, adapt farming practices, and come up with
viable answers to resource limitations and uncertainty. Farmers' ability to innovate and learn is
often seen as an important determinant of farm resilience to climate change and drought (Silici
etal,, 2021; Teklu et al,, 2023). Farmer-led innovation, which is a product of the challenges faced
on the farm and the local knowledge of the farmers, is widely recognised as a source of
appropriate and low-cost solutions, and extension and training can enhance the innovativeness
of farmers (Audouin et al., 2023; Giinther et al., 2025). Much of this literature sees creativity as a
precursor to innovation or uptake (adoption), but not as a direct correlate to resilience, as this
study explicitly tests. The value of resilience in creativity is the ability to transform limited local
resources into viable solutions. Farmers who innovated on their own were more climate change
resilient in northern Ghana (Guodaar et al., 2021), and climate-smart innovations enhanced the
resilience of smallholders in the Ethiopian highlands (Asefa et al., 2025; Debie, 2025). The
adaptation methods recommended by the experts in the Gunungkidul karst are mostly those that
farmers need to adapt and develop themselves, including low-water crops, organic amendments,
and conservation practices, which are also considered a form of small-scale water harvesting
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(Diop et al,, 2022). The findings on the mechanism are not consistent; in China, the performance
of smallholders' social and psychological capitals was mediated by innovation capability (Liu et
al,, 2026), while in Indonesia, the role of innovation capability as a mechanism linking the social
and psychological capitals of smallholders and their performance was less common than the role
of extension (K. Li et al., 2026). Given that social resources are the most common measure of
resilience, and that farmer creativity has rarely been examined as a direct predictor of resilience
with these resources, the second hypothesis is:

H2: Farmer creativity has a positive effect on the resilience of melon farmers.

2.4 Social support and farmer resilience

Family, farmer groups, communities, and formal institutions provide social support for
individuals, which helps buffer the impact of stress. Greater perceived support is associated with
better psychological well-being, and membership in farming organisations can decrease social
stress for farmers (Deegan & Dunne, 2022; Nye et al, 2023). In Indonesia, smallholders
appreciate the government's support as well as community-based support, both of which have
varying stability and flexibility (Isnan et al., 2025; Race et al., 2022). Support that is intermittent,
seasonal, or inadequate for a crop, on the other hand, can help farmers psychologically, but not
materially, in terms of their ability to adjust to production and financial shocks. The stress-
buffering perspective of social support thus suggests a beneficial link with resilience, although
findings are less consistent with respect to the protection offered beyond psychological
outcomes. While formal support and community-based support are both valued by Indonesian
smallholders, the latter may be less reliable and less suited to the needs of the farmers, and risk-
sharing and informal governance have helped farming communities in Sulawesi to cope with
floods and other shocks (Amandaria et al., 2025; Haryanto, 2026). Putri et al.(2024) suggest that
adaptation through the provision of extension, training, and financial support needs to be based
on the risks of drought that farmers are facing in Gunungkidul to be effective. The third hypothesis
is that there is family, group, and institutional support that can help during production and price
shocks, both emotionally and by providing inputs, information, and labour for production.

H3: Social support has a positive effect on the resilience of melon farmers.

2.5 Research gap and conceptual model

The literature indicates that resilience is related to both internal capacity (creativity) and
external resources (social capital and social support), but rarely are the three aspects investigated
together in a single structural model for horticultural farmers in a marginal dryland context (El
Jarroudi et al., 2026; Kresna, 2021). There are only a handful of combined models that link social
and psychological resources to innovation capacity, adaptive capacity, or performance, but not to
resilience, and that are related to staple-crop, livestock, or mixed rural households (Sargani et al,,
2025). The inclusion of internal resources (creativity) and external resources (social capital and
social support) in the same model enables direct comparison between the contributions of the
external and internal resources. The three hypotheses developed above are summarised in the
conceptual model in Figure 1.

Social Capital

(5 indicators) \

Farmer Creativity H2 (+) y Farmer Resilience ]

H1 (+)

(4 indicators) - (5 indicators)

H3 (+)

Social Support /

(3 indicators)

Figure 1. Conceptual Model and Hypotheses
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3. Research Methods

A quantitative explanatory survey design was used to test the hypothesized relationships
between four latent constructs: social capital, farmer creativity, social support, and farmer
resilience. Gunungkidul Regency was purposively selected as a melon-producing region in the
Special Region of Yogyakarta with marginal Karst land. Production information obtained from
Badan Pusat Statistik (BPS) indicated that there were eight producing subdistricts, and sample
villages were selected based on information from the local agricultural extension office. The
population of this study comprised all melon farmers in the regency. The sample size (180) is
based on the PLS-SEM recommended minimum of 5 respondents per indicator (Hair et al,
2019a). Specifically, the minimum was set at five respondents for each of the 36 indicators
specified in the research design (36 x 5 = 180). This sample also exceeds the minimum implied
by the ten-times rule (three structural paths point to resilience, giving 30 respondents) and the
77 respondents required by an a priori power analysis for detecting a medium effect (f* = 0.15)
with three predictors, o = 0.05 and a power of 0.80 (Carneiro et al., 2026). It is, however, smaller
than the approximately 261 respondents that the inverse square root method requires to detect
a path coefficient as small as 0.154 with 80% power (Kock & Hadaya, 2018), so the study had
limited power to detect very small effects; this is acknowledged as a limitation. The respondents
were randomly allocated to subdistricts according to the proportion of melon production in each
subdistrict in 2025 (Table 1).

Table 1: Sample Allocation by Subdistrict

Subdistrict Production 2025 (tons)  Share (%) Respondents
Playen 9.20 41.65 75

Ngawen 8.10 36.67 66
Karangmojo 1.40 6.34 11

Semin 1.13 5.12 9

Paliyan 1.00 4.53 8

Semanu 0.61 2.76 5

Ponjong 0.35 1.58 3

Girisubo 0.30 1.36 3

Total 22.09 100.00 180

Source: Calculated from BPS Gunungkidul Regency (2025).

A structured questionnaire was used to gather data that relied on a five-point Likert scale from 1
(strongly disagree) to 5 (strongly agree) for the farmers' responses to each of the constructs. Data
collection methods included open-ended questions for determining adaptation strategies, and
non-participant observation and secondary documents from local agencies were used in addition
to the survey. Resilience, social capital, creativity, and social support indicators were derived
from the literature. The instrument was subjected to expert review and pre-tested with 30 melon
farmers; those that did not meet the criteria for validity and reliability were dropped prior to the
main survey. The initial instrument contained 70 items (14 for social capital, 18 for creativity, 14
for social support and 24 for resilience). In the pilot test, the AVE of every construct was below
0.50 (0.214-0.335) and several loadings were below 0.50 or negative, so 45 items were removed
stepwise, leaving 25 items for the main survey. In the main sample (n = 180), eight further items
were removed because their loadings were below 0.708 and kept the AVE of their construct below
0.50 (Hair et al,, 2019b; Sarstedt et al., 2021), resulting in the 17 indicators reported in Table 5
and Figure 2. The data were analysed using the PLS-SEM approach, which suits prediction-
oriented models with a number of latent constructs and moderate sample sizes (Demir & Usak,
2025). All constructs were defined as being reflective. The outer loadings (target = 0.708;
indicators loading between 0.40 and 0.708 were retained only when the AVE and composite
reliability of their construct already met the thresholds and their removal would have narrowed
the content of the construct, whereas indicators below 0.40 were removed (Hair Jr et al., 2021)
and the average variance extracted (AVE > 0.50) were used to evaluate the measurement model,
as were Cronbach's alpha and composite reliability (both with a value of = 0.70), the Fornell-

151



IJSB 2026, 54(1), 146-162

Larcker criterion (Purwanto & Sudargini, 2021), and the heterotrait-monotrait ratio (Hair et al.,
2019a). Indicators that did not meet the criteria were eliminated in a step-by-step fashion. The
success of the structural model was measured by inner variance inflation factors (VIF < 5),
coefficient of determination (R?), effect sizes (f*), and good model fit (standardised root mean
square residual (SRMR) and normed fit index (NFI) (Purwanto & Sudargini, 2021). The
hypotheses were tested by bootstrapping using 5,000 subsamples with a 2-tailed t-test at a 5%
significance level (|t| 2 1.96). The descriptive statistics were given in five equal-width mean
intervals (very low 1.00-1.80 to very high 4.21-5.00). Adaptation strategies were summarized as
multiple responses, and then their frequencies were calculated.

4. Results and Discussion

Firstly, the characteristics of the 180 respondents are given in Table 2. The majority were male
(81.6%), with nearly half aged over 50 years (49.4%), a mean age of 49.5 years, compared to only
5.0% under 30 years. Half (51.1%) had finished senior high school, and 12.2% had been to college.
The land holdings were small: 75.0% of the farmers had less than 0.5ha. Approximately 42.2 %
had 10 years or less of melon-farming experience, while 31.7 % had over 20 years of experience.
The high education level of the farmers is a human-capital asset that will help them learn from
extension and online information, whereas the ageing population presents a generational
renewal challenge for the horticultural sector in the region. Melon was cultivated primarily in
open fields (91.1% of the respondents), primarily rock melon and golden melon, with farmers
using deep wells to water their crops, or buying piped water at a high price in water-stressed
subdistricts like Semin and Girisubo.

Table 2: Characteristics of Respondents (n = 180)

Characteristic Category N %

Gender Male 147 81.6
Female 33 18.4

Age < 30 years 9 5.0
30-50 years 82 45.6
> 50 years 89 49.4

Education Primary school or less 28 15.6
Junior high school 38 211
Senior high school 92 51.1
College 22 12.2
(diploma/bachelor)

Farm size <0.25ha 52 289
0.25-0.50 ha 83 46.1
>0.50 ha 45 25.0

Melon experience <10 years 76 42.2
11-20 years 47 26.1
21-40 years 47 26.1
41-50 years 10 5.6

Source: Primary data (2026).

Secondly, farmers adopted a package of practices to manage production risk (Table 3). Almost all
the farmers applied plastic mulching to conserve soil moisture (97.2%), organic manure and
dolomite lime to enhance fertility of calcareous soil (93.3%), self-assembled drip irrigation from
pipe and hose to reduce the use of pumped water (90.0%), and crop rotation with rice and
secondary crops to reduce pest and disease cycles (85.6%). As a hedge against price risk, two-
thirds of farmers (66.7%) planted high-value varieties for urban markets. These practices are
congruent with those that are described as adaptation in agriculture under climate stress (Anwar
et al,, 2013) and indicate that farmer-driven adaptation is largely low-cost and built by farmers
themselves rather than dependent on external technology. The same low-cost options, namely
organic amendments, conservation practices, and small-scale water management, are
recommended for drought adaptation in the Gunungkidul karst (H. Y. S. H. Nugroho et al., 2022).
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Table 3: Adaptation Strategies of Melon Farmers (multiple responses, n = 180)

Adaptation dimension Practice N %

Soil moisture Silver-black plastic mulch 175 97.2

conservation on open beds

Soil fertility Organic manure and 168 933
dolomite lime

Water management Self-assembled drip 162 90.0
irrigation

Pest and disease control Crop rotation (melon- 154 85.6
rice-secondary crops)

Economic and market risk  High-value varieties (rock 120 66.7

melon, golden melon)
Source: Primary data (2026).

Thirdly, Table 4 shows that the means for all constructs were high. The highest mean value (4.316,
very high) was given to Resilience, followed by Social capital (4.271), Social support (4.265), and
Farmer creativity (4.135, high). Overall, the lower creativity mean indicates that local innovation
(use of home-made drip systems, botanical pesticides, etc.) is still largely trial and error, and not
yet a common way of doing things. Despite the high social scores, gotong royong and sambatan
do not necessarily reduce the financial risks of melon farming, so the structural model was used
to test whether these resources actually contribute to resilience.

Table 4: Descriptive Statistics of the Constructs (n = 180)

Construct Indicators Min Max Mean SD Category
retained

Social 3 2 5 4.265 0.626 Very high

support

Farmer 4 2 5 4.135 0.612 High

creativity

Social capital 5 2 5 4271 0.670 Very high

Farmer 5 2 5 4316 0.666 Very high

resilience

Source: Primary data (2026). Interpretation intervals follow Sugiyono (2019).

Fourthly, the iterative purification of the measurement model retained 17 indicators: five for
resilience, five for social capital, four for creativity, and three for social support. The outer
loadings ranged from 0.651 to 0.891, which is greater than the recommended minimum of 0.6;
the AVE values were between 0.515 and 0.652, which is higher than the recommended minimum
of 0.5; and the composite reliability values were from 0.809 to 0.848, which exceed the minimum
of 0.70 (Table 5 & Figure 2). The Cronbach's alphas for all the scales ranged from 0.698 to 0.777,
with creativity just under 0.70, but the composite reliability was good. Eight loadings were below
0.708 (RE1, RE5, MS4, MS5, MS7, KP2, KP4 and DS4; range 0.651-0.699). They were retained
because each score was above 0.40, all of the construct's AVE and composite reliability scores met
the thresholds, and those that were eliminated would have reduced the content validity; for
instance, if KP2 and KP4 were deleted, creativity would have had only two indicators (Hair et al.,
2021). AVE values for some constructs were just slightly above 0.50, so they should be considered
satisfactory but not strong. The square root of each AVE (0.718-0.807) was larger than the
highest correlation with other constructs in each construct's row (Table 6), and, as can be seen
from Table 7, all HTMT ratios were at most 0.600, well below 0.85, indicating that the constructs
were not heavily correlated. There was a higher value of HTMT between social capital and social
support, which reflects their conceptual tangency in terms of being resources, but also suggests
two different constructs. The inner VIF values (1.141 - 1.320) showed no collinearity.
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Table 5: Measurement Model Results

Construct Indicators Loading range  Cronbach's a CR AVE
Farmer 5 0.652-0.812 0.777 0.846 0.526
resilience

Social capital 5 0.651-0.810 0.769 0.844 0.521
Farmer 4 0.686-0.754 0.698 0.809 0.515
creativity

Social support 3 0.695-0.891 0.743 0.848 0.652

Source: SmartPLS output (2026). CR = composite reliability; AVE = average variance extracted.

Table 6: Discriminant Validity: Fornell-Larcker Criterion

Construct Social support Farmer creativity Social capital Farmer resilience
Social support 0.807

Farmer creativity 0.224 0.718

Social capital 0.423 0.340 0.722

Farmer resilience 0.192 0.213 0.196 0.725

Source: SmartPLS output (2026). Diagonal values are the square root of AVE; off-diagonal values are inter-construct
correlations.

Table 7: Discriminant Validity: Heterotrait-Monotrait Ratio (HTMT)

Construct Social support Farmer creativity Social capital
Social support

Farmer creativity 0.332

Social capital 0.600 0.490

Farmer resilience 0.234 0.265 0.244

Source: SmartPLS output (2026). Threshold: HTMT < 0.85 (conservative) and < 0.90 (Henseler et al., 2015).
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Figure 2. Path Diagram of the Final PLS-SEM Measurement Model
Note: Arrows from constructs to indicators show outer loadings; arrows between constructs show path coefficients (f). *
Significant at p < 0.05 (bootstrapping, 5,000 subsamples).

Fifthly, the structural model accounted for 7.4% of the variance in farmer resilience (R* = 0.074;
adjusted R? = 0.058), a low R? value by normal standards. In the classification criteria of Hair et
al. (2019), an R2 of 0.074 is far below even the 0.25 threshold considered weak, indicating that
over 90% of the variance in resilience is explained by factors not included in the paper, as
discussed below. The fit in the global model was only marginal, with an SRMR of 0.105, slightly
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above the conservative limit of 0.08 (Henseler et al., 2016), and an NFI of 0.537, which is well
below the recommended value of 0.90. The PLS-SEM is prediction-oriented, and these fit indices
are subject to debate and thus are reported for transparency but should be interpreted with care
(Shmueli et al, 2019). The bootstrapping results are reported in Table 8. The positive and
significant effect of farmer creativity on farmer resilience (f = 0.154, t = 2.052, p = 0.041)
supported H2 with a small effect size (f* = 0.023). Social capital (f = 0.093, t = 1.170, p = 0.242)
and social support (f = 0.118, t = 1.551, p = 0.121) were not significant, so H1 and H3 were
rejected. Their effect sizes were below the 0.02 threshold (f> = 0.007 and 0.012).

Table 8: Hypothesis Testing Results

Hypothesis and path B SD T P f2 Decision
H1: Social capital — Resilience 0.093 0.080 1.170 0.242 0.007 Rejected
H2: Creativity — Resilience 0.154 0.075 2.052 0.041 0.023 Supported
H3: Social support = Resilience 0.118 0.076 1.551 0.121 0.012 Rejected

Source: SmartPLS output (2026). Two-tailed test at a = 0.05.

Turning to the interpretation of these results, creativity was the only construct with a significant
effect on resilience (H2). For farmers, technical solutions - rather than external assistance - are
of greater importance when water has to be pumped from deep wells, often with the use of diesel
(McCarthy etal., 2020; Singh et al., 2022). The retained creativity indicators - modifying irrigation
equipment, improvising pest & disease treatments, trying new techniques, choosing higher value
varieties - map directly to the resilience indicators of coping with scarce water, coping with
micro-climate anomalies, and keeping farming financially viable. This linkage can be seen in
practices like home-made drip irrigation, botanical pesticides, application of manure and
dolomite, and switching to rice or secondary crops, and is consistent with evidence that practical,
farmer-led innovation is a key driver of farm resilience. The result agrees with agency-based
understandings of social-ecological resilience in high-risk environments, but the effect is small (f*
= 0.023) and therefore should not be overstated. This interpretation aligns with recent evidence
that the ability of smallholders to innovate is the conduit through which their intangible assets
are converted into performance gains (Stoeva et al, 2024), and with recommendations for
drought adaptation in Gunungkidul to be based on locally adapted, low-cost farming methods
(Basuki et al., 2026). The small scale of the effect also means that creativity is constrained by
access to water and working capital - things that improvisation cannot solve. Social capital did
not have a significant effect on resilience (H1). The main activities of gotong royong and
reciprocity in Gunungkidul are related to the exchange of labour in land preparation and harvest.
This reduces family labour costs without focusing on the constraints of the commercial melon
farming industry on porous limestone: cash for inputs and pump fuel, and bargaining power at
sale. Most farmers sell individually to traders, and farmer groups are more of a channel for aiding
the farmers than they are a marketing or credit institution. This is in line with Soundararajan et
al. (2024) work, which found that bonding ties are not enough without the linking ties to the
market, banks, and formal institutions, and is similar to what has been observed in other studies
that informal social capital does not automatically translate to economic benefits. It differs from
the positive effects of social capital on resilience and adoption reported by Terzo (2021) and
implies that the effect varies depending on the kind of social capital and the economic
environment. Similarly, in Indonesia, bonding ties were not significant to food security in the
national survey, while bridging ties and community participation were (T. W. Nugroho et al,,
2022); and among the Tengger highland farmers, it was the bridging ties that indeed gave access
to external resources and institutional support (Ambayoen et al., 2024). The model shows that
the highest social capital indicators were active participation in the farmer group (MS2 = 0.810)
and mutual trust among villagers (MS1 = 0.780) (Figure 2), meaning mostly bonding social
capital. Moreover, social capital was moderately correlated with creativity (r = 0.340; Table 6),
which suggests that its influence may be indirect, through the exchange of ideas that feeds
farmers’ technical improvisation, as reported in structural models in which social capital worked
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through innovative behaviour or innovation capability. This indirect route was not included in
the current model and needs to be evaluated in future studies.

Participants' social support was also not significant (H3). If farmers perceive that they have
support from their family, neighbours, and groups, this is likely to provide psychological
protection, as the literature on stress buffering suggests (Deegan & Dunne, 2022), while not
affecting their ability to absorb production or financial shocks. Seasonal input support is mainly
provided for staple crops, and extension services offer little support for high-value horticulture,
leaving farmers to rely on informal exchange and online sources. The value of the support is only
realized in the context of farmers' needs, and in this case, the most outstanding support indicators
were not correlated with the most relevant indicators of the farmers' resilience in farming
activities for karst melon (Zeydalinejad et al., 2023). The interpretation is supported by Figure 2,
where the production-input assistance appeared in the highest position in terms of social support
indicators, with DS1 = 0.891, and the technical extension in the second position, mostly oriented
to staple crops (DS2 = 0.824). The same applies to the smallholders in Indonesia, who also report
that formal and community-based support are not always reliable, nor do they meet the needs of
farmers (Hendrawan et al,, 2024); and the stress-buffering effect of support found among farmers
(Deegan & Dunne, 2022) does not always lead to farmers having the material resources to recover
from a failed harvest or a price collapse. Two qualifications apply. The model explains only 7.4%
of the variation in resilience, suggesting that other factors, including well depths, fuel costs,
working capital, price fluctuations, and credit access, have a much greater influence on the
variation in resilience (Mbeule & Silwimba, 2026). The low explanatory power of the paper
restricts the paper's contribution: This model is not able to explain melon farmers' resilience in
general, only that among three socially oriented resources, this association is only detected for
creativity, and is small (f? = 0.023). A similar level of explanatory power has been found for the
adaptive capacity of rural people in Java with R? = 0.184 (Prayitno, Auliah, et al., 2025); in this
case, natural and physical assets were important as well as social assets. Moreover, the study was
not large enough to detect path coefficients lower than approximately 0.15; that is, the smaller,
non-significant effects of social capital and social support should be interpreted as "small or
absent,"” and not as an indication of lack of effect. The measurement model is satisfactory, not high
quality; the SRMR is above the conservative level, and the data consist of cross-sectional self-
reports and could include social desirability bias, particularly on the solidarity items. Therefore,
the findings provide an indication of the relative importance, rather than a full picture of
resilience within this model.

5. Theoretical and Managerial Applications

Table 8 presents the hypothesis tests, which have different uses in theory, and Figure 2 shows the
measurement structure used for karst dryland melon farming actors. These are presented
separately below.

5.1 Theoretical applications

First, this study provides evidence for an agency approach to resilience in marginal drylands. The
only construct with a significant path to resilience (Table 8) was creativity (8 = 0.154, p = 0.041),
and the retained constructs for it (Figure 2) were all technical and on-farm. When the limitation
is water and cash, it seems farmers' ability to re-combine limited resources is more important for
their resilience than the amount of relational resources that they possess. This builds on existing
farmer innovation and climate resilience research to a high-value horticultural crop cultivated on
karst land. Secondly, the findings add to the existing agricultural resilience theory by clarifying
the function of social capital. Secondly, the findings replenish the agricultural resilience theory by
clarifying the role of social capital. Social capital shows the second-highest mean (4.271; Table 4);
it has no direct effect (f = 0.093, p = 0.242; Table 8) and is correlated with creativity (r = 0.340;
Table 6). The pattern suggests that the relationships among bonding, bridging, and linking ties,
and the relationship between an aggregate social capital score and innovation should be
differentiated from a direct relationship of the aggregate score to resilience (Kyne & Aldrich,
2020). Third, social support was most likely to be significant, despite its high mean (4.265; Table
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4), when both the content and the perspective of the social support were considered (Table 8),
which further implies that the stress-buffering view needs to be complemented by a
corresponding perspective on social support as it relates to the stressor. The dominant support
indicators (DS1 = 0.891 and DS2 = 0.824) are not related to water, credit, or markets, the real
constraints facing melon farmers in Figure 2. Fourthly, the model has only modest explanatory
power (R? = 0.074; Figure 2), and this indicates that farmer-level resilience in karst horticulture
cannot be captured in the model solely using the social and cognitive resources variables.
Theoretical models should incorporate natural, physical, and financial capital, including well
depth, irrigation infrastructure, and working capital, as well as farmers' social and cognitive
capital resources, as livelihood-asset models suggest (Amosah et al., 2026).

5.2 Managerial applications

Firstly, for farmers and farmer groups, the significant creativity path (Table 8) and the near-
universal use of self-assembled drip irrigation (90.0%) and plastic mulch (97.2%) shown in Table
3 indicate that farmers’ own innovations are the most valuable resource available locally. Farmer
groups may help build capacity in creativity by documenting the successful low-cost drip Kits,
botanical pesticides and soil amendments, and by conducting farmer-to-farmer demonstrations
and field days to share innovations. Secondly, farmer groups need to be made into economic
organisations rather than a conduit for aid. The non-significant social capital route (Table 8)
shows that the nature of reciprocity within the village is not sufficient to reduce cash and market
risks facing farmers. Groups should therefore be encouraged to purchase their inputs collectively,
establish emergency savings and loan associations, and introduce a staggered planting schedule
to prevent price crashes, quality grading, and collective marketing to formal buyers, which create
bonding ties to become bridging and linking ties. Thirdly, the non-significant social support path
(Table 8) and the predominance of generic input and extension indicators (Figure 2) should be
supported through specific actions in dryland horticulture: hands-on training in water-efficient
melon production, co-financing of shared deep wells and water storage, access to credit and crop
insurance for horticulture, and brokerage between farmer groups and urban buyers. As the model
accounts for only 7.4% of the variance in resilience, a programme based on social mobilisation
alone is not likely to be enough and should be coupled with investment in water infrastructure
and working capital.

6. Conclusion

This study examined the relationships of social capital, farmer creativity, and social support with
the resilience of melon farmers on karst land in Gunungkidul Regency. Farmers' resilience was
very high, and they adopted a common package of low-cost adaptation strategies, such as
mulching, using organic and dolomite amendments, self-built drip irrigation, crop rotation, and
high-value varieties. Of the three factors, only farmer creativity was significantly positively
associated with farmer resilience; social capital and social support were not. However, solidarity
and moral support in the rural communities alone cannot save commercial melon farming from
financial and resource limitations under marginal land. In numerical terms, creativity had a small
but significant positive effect on resilience (p = 0.154, p = 0.041, f* = 0.023), whereas the effects
of social capital ($=0.093, p=0.242) and social support (3 =0.118, p=0.121) were not significant
(Table 8), and the three constructs together explained only 7.4% of the variance in resilience. The
study adds to the resilience literature by demonstrating for a high-value horticultural crop in a
karst dryland that it is individual technical creativity that is more important than relational
resources, and that bonding social capital must be coupled with linking social capital. The main
practical message, elaborated in Section 5, is that support for melon farmers in karst drylands
should build on farmer-led technical innovation, transform farmer groups into economic
organisations, and tailor public support to water, credit and market constraints. In doing so, the
study responds to calls for more context-specific evidence on smallholder resilience in marginal
Indonesian landscapes.
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There are some limitations of the study. The model accounts for a limited portion of the variance
in resilience, and excludes structural factors like well depth and discharge, fuel costs, working
capital, and price dynamics. The cross-sectional design makes it difficult to compare results with
different seasons, as the conditions of drought and disease pressure fluctuate in varying ways
with the seasons; the data are self-reported; and the results may not be generalisable across
irrigated lowland or greenhouse systems to karst dryland environments. Future research should
incorporate these biophysical and financial factors, explore bonding, bridging and linking social
capital individually, and apply longitudinal data and in-depth interviews with farmers and traders
to offer insight into the lack of a conversion of social capital into economic protection. In addition,
the purification of the instrument removed a large share of the initial items, which may have
narrowed the content of some constructs, and the sample of 180 farmers provided limited
statistical power to detect very small effects. Future studies should also test indirect paths, for
example from social capital to resilience through creativity, use larger samples or multi-group
analysis to compare subdistricts with different water access, and combine survey data with farm
records of yields, costs and prices.

Reference

Amandaria, R, Darma, R,, Zain, M. M., Fudjaja, L., Wahda, M. A., Kamarulzaman, N. H., Bakheet Alj, H., &
Akzar, R. (2025). Sustainable resilience in flood-prone rice farming: Adaptive strategies and risk-
sharing around tempe lake, indonesia. Sustainability, 17(6), 2456.

Ambayoen, M. A, Hidayat, K., Yuliati, Y., & Cahyono, E. D. (2024). The roots of resilience: Strengthening
agricultural sustainability in Tengger, Indonesia through social capital. Sustainability, 17(1), 192.

Amosabh, ]., Lukman, T., Yabepone, P., & Aniah, P. (2026). Mapping farmers’ perceptions of climate risks
and adaptive vulnerability in semi-arid Ghana. Discover Environment, 4(1), 34.

Anggoro, T., Saptutyningsih, E., & Hartarto, R. B. (2025). The role of social capital in climate change
mitigation: a case study of agricultural sector in Ambarawa, Central Java. Local Environment,
30(9),1167-1177.

Antriyandarti, E., Barokah, U., Rahayu, W., Asami, A., & Hagania, D. (2024). Resilience of dryland farm
households in the mountains and their adaptability to environmental and social challenges.
Environmental Challenges, 17(0ctober), 101037. https://doi.org/10.1016/j.envc.2024.101037

Antriyandarti, E., Barokah, U., Rahayu, W., Asami, A, Laia, D. H,, Sari, L. D., Pranadita, N. E., & Melati, N.
S. K. (2024). Resilience of dryland farm households in the mountains and their adaptability to
environmental and social challenges. Environmental Challenges, 17, 101037.

Anwar, M. R, Liu, D. L., Macadam, L., & Kelly, G. (2013). Adapting agriculture to climate change: a
review. Theoretical and Applied Climatology, 113(1), 225-245.

Arnott, D., Chadwick, D. R., Wynne-jones, S., Dandy, N., & Jones, D. L. (2021). Importance of building
bridging and linking social capital in adapting to changes in UK agricultural policy. Journal of
Rural Studies, 83(February 2020), 1-10. https://doi.org/10.1016/j.jrurstud.2021.02.001

Asefa, A., Haile, M., Berhe, M., & Zenebe, A. (2025). Climate smart land management practices for
livelihood resilience in Ethiopia: A systematic review. Heliyon, 11(6).

Athukorala, P., & Patunru, A. A. (2023). Domestic value added, exports and employment: An input-
output analysis of Indonesian manufacturing. Bulletin of Indonesian Economic Studies, 59(3),
365-390.

Audouin, S., Raharison, T., Rabesoa, ]., Noharinjanahary, E. S., Ranaivoson, R., & Triomphe, B. (2023).
To what extent can local-led innovation platforms tackle complex agricultural development
challenges? Insights from Madagascar. The Journal of Agricultural Education and Extension,
29(2),149-172.

Azhari, R, Amanah, S., Fatchiya, A., & Kinseng, R. A. (2025). The Influence of Agricultural Extension
Services and Livelihood Capitals on Farmers’ Climate Resilience in West Java, Indonesia: A
Structural Equation Modelling Approach. journal of Natural Resources & Environment
Management/Jurnal Pengelolaan Sumberdaya Alam Dan Lingkungan, 15(5), 904.

Azizah, I. R, Sukartono, Bakti, L. A. A.,, Kusumo, B. H., Kusnarta, I. G. M., & Kirchhof, G. (2025). Synergy
of organic fertilizer and mulch in improving soil chemical properties for golden melon (Cucumis
melo L.) cultivation in dry land of North Lombok, Indonesia.

Basuki, S., Hariyanto, W., Arianti, F. D., Oelviani, R., Samijan, S., Triastono, J., Pramono, ]., Setiapermas,

158



IJSB 2026, 54(1), 146-162

M. N., Rachmadhani, A., & Nuriyanto, L. K. (2026). Linking Rainfall Intensity Variability to Local
Adaptation Responses and Traditional Knowledge: A Mixed-Methods Case Study for Food
Security Resilience in Boja, Indonesia. Climate, 14(7), 145.

Carneiro, F., N6évoa, H., Carvalho, A.,, Duque, C,, Silva, N., Fernandes, E., & Macedo, L. (2026). Data
governance, business strategy, and sustainability practices: exploratory employee-perception
evidence from a single pulp and paper corporate group. Journal of Enterprise Information
Management, 1-48.

Chen, P, Gao, J., Zhang, M., & Wu, D. (2025). New-type professional farmers: How to make use of
different types of social capital to engage in agriculture specialization. Journal of Rural Studies,
114,103545.

Debie, E. (2025). Climate-smart agriculture and its role in enhancing farm and dietary diversity in the
Northwest highlands of Ethiopia. Discover Sustainability, 6(1), 1000.

Deegan, A, & Dunne, S. (2022). An investigation into the relationship between social support, stress,
and psychological well-being in farmers. Journal of Community Psychology, 50(7), 3054-3069.

Demir, S., & Usak, M. (2025). Analyzing the implementation of PLS-SEM in educational technology
research: A review of the past 10 years. Sage Open, 15(2), 21582440251345950.

Dewi, F. I. R. (2026). Javanese Culture and The Horticulture Community’s Resilience of Farmers in
Sawangan, Ngablak, and Magelang Districts. Indonesian Journal of Agricultural Sciences/Jurnal
IImu Pertanian Indonesia, 31(1), 43.

Diallo, T., & Yilmaz, H. (2026). Socioeconomic determinants of the agroecological transition among
smallholder cotton farmers in Mali: a MIMIC analysis of productive resilience under systemic
Insecurity.

Diop, M., Chirinda, N., Beniaich, A., El Gharous, M., & El1 Mejahed, K. (2022). Soil and water conservation
in Africa: State of play and potential role in tackling soil degradation and building soil health in
agricultural lands. Sustainability, 14(20), 13425.

El]Jarroudi, M., Lahlali, R., & Echchgadda, G. (2026). Agroecology in Morocco at a crossroads: structural
limits, transition constraints, and pathways for a water-resilient transformation. Sustainability,
18(10), 4860.

Giinther, M. K., Bosch, C., Ewell, H., Nawrotzki, R., & Kato, E. (2025). Step by step to higher yields?
Adoption and impacts of a sequenced training approach for climate-smart coffee production in
Uganda. International Journal of Agricultural Sustainability, 23(1), 2545042.

Guodaar, L., Bardsley, D. K., & Suh, ]. (2021). Indigenous adaptation to climate change risks in northern
Ghana. Climatic Change, 166(1), 24.

Hair, J. F,, Astrachan, C. B., Moisescu, O. I., Radomir, L., Sarstedt, M., Vaithilingam, S., & Ringle, C. M.
(2021). Executing and interpreting applications of PLS-SEM: Updates for family business
researchers. Journal of Family Business Strategy, 12(3).
https://doi.org/10.1016/j.jfbs.2020.100392

Hair, ]. F., Risher, |. ]., Sarstedt, M., & Ringle, C. M. (2019a). When to use and how to report the results
of PLS-SEM. European Business Review, 31(1), 2-24. https://doi.org/10.1108/EBR-11-2018-
0203

Hair, J. F., Risher, |. ]., Sarstedt, M., & Ringle, C. M. (2019b). When to use and how to report the results
of PLS-SEM. European Business Review, 31(1), 2-24. https://doi.org/10.1108/EBR-11-2018-
0203

Hair Jr, J. F, Hult, G. T. M,, Ringle, C. M., Sarstedt, M., Danks, N. P., & Ray, S. (2021). Evaluation of
reflective measurement models. In Partial least squares structural equation modeling (PLS-SEM)
using R: A workbook (pp. 75-90). Springer International Publishing, Cham.

Halewood, M., Chiurugwi, T., Sackville Hamilton, R., Kurtz, B., Marden, E., Welch, E., Michiels, F.,
Mozafari, J., Sabran, M., & Patron, N. (2018). Plant genetic resources for food and agriculture:
opportunities and challenges emerging from the science and information technology revolution.
New Phytologist, 217(4), 1407-1419.

Halstead, J. M., Deller, S. C., & Leyden, K. M. (2022). Social capital and community development: Where
do we go from here? Community Development, 53(1), 92-108.

Han, M,, Liu, R, Ma, H,, Zhong, K,, Wang, J., & Xu, Y. (2022). The impact of social capital on farmers’
willingness to adopt new agricultural technologies: Empirical evidence from China. Agriculture,
12(9),1368.

Haryanto. (2026). Informal governance and social resilience in farming and fishing communities in

159



IJSB 2026, 54(1), 146-162

rural Sulawesi, Indonesia. Local Development & Society, 7(1), 63-81.

Hendrawan, D., Chrisendo, D., & Musshoff, 0. (2024). Strengthening oil palm smallholder farmers’
resilience to future industrial challenges. Scientific Reports, 14(1), 12105.

Hidayat, K., Noor, A. Y. M., & Handono, S. Y. (2025). How melon farmers’ networks enable greenhouse
technology adoption? A social network analysis. The Journal of Agricultural Education and
Extension, 31(4), 555-573.

Isnan, W., Muin, N,, Iriani, I, Humaedi, M. A., Diniyati, D., Listyawati, A., & Aminudin, A. (2025). Bridging
gaps in rural resilience: smallholder farmers’ perceptions of formal and community-based social
assistance in Indonesia. Agricultural and Food Economics, 13(1), 70.

Jiang, G., Chen, Z., Siripornpibul, C., Haryono, E., Nguyen, N. X,, Oo, T., Manzano, L. S. ]., Vongphachanh,
S., Kong, S., & Guo, F. (2021). The karst water environment in Southeast Asia: characteristics,
challenges, and approaches. Hydrogeology Journal, 29(1), 123-135.

Kock, N., & Hadaya, P. (2018). Minimum sample size estimation in PLS-SEM: The inverse square root
and gamma-exponential methods. Information Systems Journal, 28(1), 227-261.

Kresna, R. (2021). Social capital, resilience, and smallholder dairy farmers: a case study of four
communities in West Java, Indonesia. University of Otago.

Kyne, D., & Aldrich, D. P. (2020). Capturing bonding, bridging, and linking social capital through
publicly available data. Risk, Hazards & Crisis in Public Policy, 11(1), 61-86.

Li, K, Ayupp, K, & Md Yusoff, I. Y. (2026). Social and psychological capital, and organizational
performance among smallholders in Henan, China: serial mediating roles of innovation
capability and technology adoption. Frontiers in Sociology, 11, 1818280.

Li, L., Dingyi, S., Fengluan, S., Xiujun, T., & Noor, H. (2024). Effects of social capital and technology
cognition on farmers’ adoption of soil and water conservation tillage technology in the Loess
Plateau of China. Heliyon, 10(5).

Liu, Y., Zou, W., Wang, Y., & Cai, ]. (2026). How digital capabilities affect entrepreneurial resilience:
evidence from farmers in China. China Agricultural Economic Review, 1-18.

Matondo, ]. D., Anatoli, A. I, Nyagesera, N. |., & Kilemile, W. H. (2026). Climate change threatens food
security through cascading production and nutritional vulnerabilities: a comprehensive review.
Cogent Food & Agriculture, 12(1), 2715259.

Mayar, K., Carmichael, D. G., & Shen, X. (2022). Resilience and systems—a review. Sustainability,
14(14), 8327.

Mbeule, A., & Silwimba, P. (2026). Investigating the Effects of Fuel Price Fluctuations on Sustainable
Business Performance of Small and Medium Enterprises (SMEs) In Zambia: A Case Study of
Chingola District. JENER Journal of Empirical and Non-Empirical Research, 2(1), 23-40.

McAllister, G., & Wright, J. (2019). Agroecology as a practice-based tool for peacebuilding in fragile
environments? Three stories from rural Zimbabwe. Sustainability, 11(3), 790.

McCarthy, B., Anex, R., Wang, Y., Kendall, A. D., Anctil, A.,, Haacker, E. M. K., & Hyndman, D. W. (2020).
Trends in water use, energy consumption, and carbon emissions from irrigation: role of shifting
technologies and energy sources. Environmental Science & Technology, 54(23), 15329-15337.

Najid, S. A, Biloshkurskyi, M., & Arifin, M. A. N. (2025). Human Capital, Social Capital, and the
Sustainability of Rural Communities: An Empirical Examination in Rural Indonesia. Journal of
Natural Resources, 8(3), 581-610.

Nicolau, A.-M., Semenescu, A., & Petcu, P. (2026). Assessing the resilience of regenerative agricultural
systems to climate change: a scenario-based systemic analysis framework. Agriculture, 16(3),
374.

Nugroho, H. Y. S. H,, Basuki, T. M., Pramono, . B., Savitri, E., Purwanto, Indrawati, D. R., Wahyuningrum,
N, Adj, R. N,, Indrajaya, Y., & Supangat, A. B. (2022). Forty years of soil and water conservation
policy, implementation, research and development in Indonesia: a review. Sustainability, 14(5),
2972.

Nugroho, T. W., Hanani, N., Toiba, H., & Sujarwo, S. (2022). Does social capital improve food security?
Evidence from the Indonesian family life survey. Asian Journal of Agriculture and Rural
Development, 12(2), 138-147.

Nye, C., Winter, M., & Lobley, M. (2023). Farmers supporting farmers: Livestock auctions as spaces to
reconstruct occupational community and counter mental health issues. Journal of Agromedicine,
28(3),401-414.

Prayitno, G., Auliah, A., Efendi, A., Hayat, A., Subagiyo, A., & Salsabila, A. P. (2025). The role of livelihood

160



IJSB 2026, 54(1), 146-162

assets in affecting community adaptive capacity in facing shocks in Karangrejo Village, Indonesia.
Economies, 13(1), 13.

Prayitno, G., Subagiyo, A., Dinanti, D., Nugraha, A. T., Ardhana, H., Nisak, F. F., Najid, S. A., & Nugraha, E.
(2026). Tourism, Equity, and Resilience in Rural Areas: Institutional Mechanisms and
Community Networks in Indonesia. International Journal of Sustainable Development & Planning,
21(6), 2697.

Prayitno, G., Zuhriyah, L., Effendi, A., Arifin, S., Auliah, A., & Subagiyo, A. (2025). Community-powered
environmental pathways to reduce stunting: Food security, social capital, and open innovation
in semi-urban Indonesia. Environmental Challenges, 101350.

Purwanto, A., & Sudargini, Y. (2021). Partial Least Squares Structural Squation Modeling (PLS-SEM)
Analysis for Social and Management Research: A Literature Review. Journal of Industrial
Engineering & Management Research, 2(4), 114-123.

Putri, W. E. C,, Zamroni, A., Asih, A. S., Prasetya, H. N. E,, Sagala, S. T., & Almadrones-Reyes, K. ]. (2024).
Drought Disaster Causes and Their Proposed Adaptation Strategies around Karst Areas in
Gunungkidul Regency, Indonesia: A Review. Geosfera Indonesia, 9(2), 248.

R. Harwadi Kurniawan, M. Prawika Firdausya, E. Budiyanto, D. K. A. (2026). Kabupaten Gunungkidul
Dalam Angka 2026 Gunungkidul Regency in Figures 2026.
https://gunungkidulkab.bps.go.id/id/publication/2026/02/27 /b422257bd0f18e92ee29aa4c/
kabupaten-gunungkidul-dalam-angka-2026.html

Race, D., Suka, A. P, Oktalina, S. N, Bisjoe, A. R,, Muin, N., & Arianti, N. (2022). Modern smallholders:
creating diversified livelihoods and landscapes in Indonesia. Small-Scale Forestry, 21(2), 203-
227.

Ramezani, J. (2026). Sustainable Resilience and Antifragility in Collaborative Business Ecosystems: An
Integrative Review and Research Agenda. Sustainability.

Rusmawati, E., Hartono, D., & Aritenang, A. F. (2023a). Food security in Indonesia : the role of social
capital Food security in Indonesia : the role of social capital. DEVELOPMENT STUDIES RESEARCH,
5095. https://doi.org/10.1080/21665095.2023.2169732

Rusmawati, E., Hartono, D., & Aritenang, A. F. (2023b). Food security in Indonesia: the role of social
capital. Development Studies Research, 10(1), 2169732.

Salendu, S. (2021). The productivity of the agricultural sector and industrial sector as a driving force
of economic growth and community welfare in Indonesia. Benchmarking: An International
Journal, 28(7), 2216-2231.

Sargani, G. R, Magsi, H,, Yao, L., & Ruan, J. (2025). Harnessing psychological dynamics to enhance
climate-smart agricultural practices: a comparative study of small-scale farmers in China and
Pakistan. Environment, Development and Sustainability, 1-27.

Sarstedt, M., Ringle, C. M., & Hair, J. F. (2021). Partial least squares structural equation modeling. In
Handbook of market research (pp. 587-632). Springer.

Shmueli, G., Sarstedt, M., Hair, ]. F,, Cheah, ].-H., Ting, H., Vaithilingam, S., & Ringle, C. M. (2019).
Predictive model assessment in PLS-SEM: guidelines for using PLSpredict. European Journal of
Marketing, 53(11), 2322-2347.

Silici, L., Rowe, A., Suppiramaniam, N., & Knox, ]. W. (2021). Building adaptive capacity of smallholder
agriculture to climate change: evidence synthesis on learning outcomes. Environmental Research
Communications, 3(12), 122001.

Singh, R. B, Paroda, R. S., & Dadlani, M. (2022). Science, technology and innovation. Indian Agriculture
Towards, 2030(821), 51.

Soundararajan, V., Sharma, G., & Bapuji, H. (2024). Caste, social capital and precarity of labour market
intermediaries: The case of Dalit labour contractors in India. Organization Studies, 45(7), 961-
985.

Stoeva, S., Van Gompel, R, Van den Bossche, L., Rogge, E., Slavova, P., Grivins, M., & Mileiko, I. (2024).
Understanding collaboration in short food supply chains: a focus on collaborative relationships,
interaction mechanisms and relational benefits. Agricultural and Food Economics, 12(1), 49.

Sudomo, A., Leksono, B., Tata, H. L., Rahayu, A. A. D., Umroni, A., Rianawati, H., Asmaliyah, Krisnawati,
Setyayudi, A., & Utomo, M. M. B. (2023). Can agroforestry contribute to food and livelihood
security for Indonesia’s smallholders in the climate change era? Agriculture, 13(10), 1896.

Tambo, ]. A, & Winscher, T. (2017). Enhancing resilience to climate shocks through farmer
innovation: evidence from northern Ghana. Regional Environmental Change, 17(5), 1505-1514.

161



IJSB 2026, 54(1), 146-162

Tekly, A., Simane, B., & Bezabih, M. (2023). Effect of climate smart agriculture innovations on climate
resilience among smallholder farmers: empirical evidence from the Choke Mountain Watershed
of the blue nile highlands of Ethiopia. Sustainability, 15(5), 4331.

Terzo, G. (2021). Social capital, social economy and economic resilience of Italian provinces. Papers in
Regional Science, 100(5), 1113-1135.

Uda, S. K, Hein, L, & Adventa, A. (2020). Towards better use of Indonesian peatlands with
paludiculture and low-drainage food crops. Wetlands Ecology and Management, 28(3), 509-526.

Uwiringiyimana, X. (2025). Declining Rice Production in Indonesia: A Case Study of Central Java ,
Challenges and Food Security Strategies. Journal of Scientific Reports, 9(1), 177-192.
https://doi.org/10.58970/1JSB.1103

van der Lee, ]J.,, Kangogo, D., Giilzari, S. 0., Dentoni, D., Oosting, S., Bijman, J., & Klerkx, L. (2022).
Theoretical positions and approaches to resilience assessment in farming systems. A review:
Theoretical positions and approaches to resilience assessment in farming systems. A review.
Agronomy for Sustainable Development, 42(2), 27.

Xie, ], Yang, G., Wang, G., & He, S. (2024). How does social capital affect farmers’ environment-friendly
technology adoption behavior? A case study in Hubei Province, China: |. Xie et al. Environment,
Development and Sustainability, 26(7), 18361-18384.

Yang, Y., Huang, Y., Huang, J., & Nie, F. (2024). The role of social capital in the impact of multiple shocks
on households’ coping strategies in underdeveloped rural areas. Scientific Reports, 14(1), 14218.

Zamroni, A., Putri, W. E. C,, Nolos, R. C., & Ceballos, R. F. (2025). Nature-based solutions for agricultural
drought adaptation strategies in the karst area of Gunungkidul regency, Indonesia. Southeastern
Philippines Journal of Research and Development, Vol. 30, No. 1 (March 202.

Zeydalinejad, N., Mahdavikia, H., Goudarzi, A., & Saeidi, S. (2023). The present challenges and policy
for sustainable management of groundwater resources in Iran: putting emphasis on Lorestan
province as an example in the country. Sustainable Water Resources Management, 9(3), 95.

Published by

IJSAB Si&Z

international =]

162



