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Abstract

This paper examines the resilience capacity and determines the relationship 
between resilience and economic performance in Participatory Guarantee 
Systems (PGS) cabbage-growing households in Vietnam’s Red River Delta 
by using the resilience capacity index (RCI) and Resilience Structure Matrix 
(RSM), with data collected from the winter-spring crop season (2023–2024). 
The findings indicate that Social Safety Net (SSN), Assets (AST), and Access to 
Basic Services (ABS) are the three most crucial pillars for household resilience. 
Key SSN variables include local farmer groups and organizations, while AST 
is significantly influenced by the number of vegetable crops, animals, trees,  
and water-saving equipment. ABS is represented by access to markets and 
schools. The study also shows a positive correlation between the Resilience 
Capacity Index (RCI) and economic performance, with highly resilient 
households experiencing high profitability. Profits for highly resilient households 
reached VND 174.8 million per hectare, whereas low resilient households saw 
a sharp decline, with a loss of VND 212 million per hectare. We derived core 
indicators of the three RIMA pillars: supporting local farmer groups, promoting 
diversified vegetable crops, and enhancing accessibility of the agricultural 
market to obtain a high resilience capacity and increase premium economic 
benefits. The paper recommended that enhancing RIMA pillars be addressed to 
maximize economic benefits and resilient capacity for PGS cabbage-growing 
households.
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Introduction 

	 Organic agriculture has arisen as an alternative 
farming approach to lessen industrialized agriculture’s 
environmental and public health implications, which 
has dominated the global food supply since the second 
part of the twentieth century (Anselmi & Vignola, 
2022). This kind of agriculture has demonstrated 
various benefits, including addressing international 
and domestic food demands, extending consumer food 
options, improving farm profitability, and promoting 
agricultural sustainability (Carlson et al., 2023; Chandre 
et al., 2019). According to Lernoud and Willer (2019), 
Paull (2023), and Willer et al. (2021), organic farming 
has gained popularity among consumers, producers, and 
policymakers. Notably, this sector constantly expands 
globally, with 71.5 million hectares, 2.5 million farmers, 
and a market worth 100 billion USD. However, Barrett 
et al. (2001) and Templer et al. (2018) found that around 
80 percent of organic smallholders face limitations and 
risks associated with organic production. Therefore, 
organic farming has succeeded in Europe but not in 
poorer countries. The reason is that organic agriculture 
has to deal with obstacles resulting from technological 
complexity, fluctuating prices, and climate change. In 
addition, organic agriculture fulfills only a market niche, 
accounting for only 1 percent of agricultural acreage 
worldwide (Bellon & Penvern, 2014; Freyer & Bingen, 
2015). Much previous research found evidence that 
organic farming produces lower yields compared to 
conventional farms, higher certification costs, and market 
barriers, dependency on exporters for certification, 
and the educational and research needs of small-scale 
(Araki, 2007; Chongtham et al., 2010; Jouzi et al., 2017; 
Nalubwama et al., 2014; Srivastava & Kumar, 2022). 
Additionally, poorer, younger, and less well-connected 
farmers were less involved in organic farming (Kamau  
et al., 2018).
	 According to Hoang et al. (2021), Nguyen et al.  
(2023), Oyedele et al. (2018), and Tiemann and 
Douxchamps (2023), small-scale farmers in developing 
countries in Asia, such as Vietnam, are among the most 
vulnerable group to climate volatility. In addition, various 
studies found that an enhanced resilience capacity of 
households is needed to react to unforeseeable events 
of climate change (Alinovi et al., 2010; Bogale, 2012; 
Ciani & Romano, 2012; Walker et al., 2002). As a result, 
assessing resilience has become essential and one of the 
terms in the policy debate on development (d'Errico et al., 
2018). Furthermore, evaluating organic families’ ability 

to deal with obstacles is an essential step toward better 
understanding agricultural constraints and may help 
improve farming practices and households’ well-being. 
As shown by Food and Agricultural Organization [FAO] 
(2018), building resilience includes a better understanding 
of the core reasons behind farm vulnerability, allowing 
for the design of more effective treatments.
	 Most organic regulations recognize third-party 
certification (TPC) as the official way of ensuring that 
products meet organic requirements. TPC is widely 
criticized for its unreasonable cost, which is rarely 
affordable to poor and smallholders in developing 
countries. Participant Guarantee Systems (PGS),  
an alternative and complementary approach to TPC,  
has just been adopted by local producer groups, 
associations, and cooperatives in many developing 
countries to control and improve organic farming 
practices. PGS has received substantial support from 
the International Federation of Organic Agriculture 
Movements (IFOAM), an international umbrella 
organization founded in 1972 to promote organic 
farming. Through everyday socio-economic interactions 
and linkages, PGS can assist in empowering farmers and 
stakeholders in the agri-value chain (Home et al., 2017).
	 In the early 2010s, the Danish International 
Development Agency (DANIDA) encouraged organic 
vegetable growing in Vietnam, with PGS being the 
first and most noteworthy example. Its impact has 
clear policy relevance. The Vietnamese organic 
standard (TCVN 11041-1) was released in 2017 and 
exists alongside various international organic standards 
such as Japanese Agricultural Standards (JAS) and 
the United States Department of Agriculture (USDA) 
Organic (Grovermann et al., 2024). In the National 
Food Transformation Program issued in early 2023, the 
Vietnamese government set a target of 2.5 percent of 
the agricultural area operating under organic practices 
by 2030 (USDA, 2023). Previous studies have shown 
that Participatory Guarantee Systems (PGS) enhance 
farm profitability and agroecological performance while 
providing farmers with more sales channel options, 
increasing community involvement, and strengthening 
trust among community members. However, PGS 
does not significantly impact labor returns and tends to 
lower crop yields (Böttinger, 2019; Grovermann et al., 
2024; Enthoven, 2023). In other words, organic farming 
systems are considered less sustainable, while increasing 
farm resilience will improve sustainability. Therefore, 
finding ways to enhance the resilience of farming systems 
is essential to developing solutions for dealing with 
challenges (Reidsma et al., 2023; Soriano et al., 2023).
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	 Resilience is commonly defined as the ability of 
social, economic, and environmental systems to adapt 
to change, whether predictable trends or unforeseen 
events, by responding and reorganizing in ways that 
preserve their core functions and identity (Berkes & 
Folke, 1994; Folke et al., 2010; Walker et al., 2004).  
FAO defines resilience as the ability of people, households, 
communities, countries, and systems to mitigate,  
adapt to, and recover from shocks and stresses to reduce 
chronic vulnerability and facilitate inclusive growth 
(FAO, 2016a). Resilience approaches focus on the 
interactions between social and ecological systems that 
seem to create the ability to cope with natural hazards.  
The sustainability in a farming system can be obtained 
through adaptability and change. We understand 
resilience as the ability of social-ecological systems to 
withstand stress factors and maintain their productivity 
and capacities to learn and adapt. (Folke et al., 2010) 
Milestad and Darnhofer (2003) defined resilience 
indicators in farming systems and demonstrated that 
these indicators align with the fundamental principles 
of organic agriculture as outlined by IFOAM. However, 
resilience is difficult to measure. Therefore, examining 
resilience using proxy measurement to combat these 
constraints is essential. In this study, a measurement 
of resilience was obtained using a latent variable 
(LVs) model with the RIMA-II approach as a systemic 
approach, termed MIMIC (Multiple Indicators Multiple 
Causes) (FAO, 2016b). This approach allows us to 
identify the key pillars that influence resilience and assess 
the households’ overall resilience capacity index (RCI) 
of these households. We further examine the resilience 
structure matrix (RSM) to understand the relative 
contribution of each pillar and observed variables to the 
overall resilience capacity (FAO, 2022; FAO, 2016a; 
Novikova et al., 2013). Moreover, we also examine the 
relationship between RCI and economic performance. 
Therefore, we aim to answer the following questions: 
(1) What are the pillars affecting the resilience of PGS 
cabbage-growing households under climate change? 
(2) How do these pillars contribute to overall resilience 
capacity? and (3) Is there the impact of resilience on 
economic outcomes?

 
Literature Review

RIMA-II Approach to Measure the Resilience 

	 The Resilience Index Measurement Analysis 
(RIMA) model developed by the Food and Agriculture 

Organization (FAO) is a framework for assessing the 
resilience of households and communities to various 
shocks and stresses. It aims to comprehensively 
understand the factors contributing to a community’s 
ability to withstand and recover from disruptions,  
such as natural disasters, economic downturns, or 
conflicts. RIMA’s quantitative approach helps create 
household resilience to food insecurity by finding  
cause-and-effect linkages between resilience and its 
essential drivers (FAO, 2015). Some authors recently 
updated the RIMA-I paradigm to analyze rural household 
resilience to predict changes in well-being over time  
and test the potential of the Resilience Capacity Index 
(RCI) to estimate future food consumption (Ciani & 
Romano, 2014; Lanjouw et al., 2011; Moffitt, 1993). 
However, measuring resilience is challenging due to its 
complexity. The RIMA-II is a comprehensive program 
that blends direct and indirect approaches. The approach 
includes the Resilience Capacity Index (RCI) and the 
Resilience Structure Matrix (RSM) as key components 
of resilience assessment (FAO, 2016b). The Resilience 
Capacity Index (RCI) is a composite score that quantifies 
a household’s overall ability to cope with and recover 
from shocks. On the other hand, the Resilience Structure 
Matrix (RSM) provides insight into how these resilience 
pillars interact and influence one another. The RSM 
identifies the relative contribution of each pillar to the 
overall resilience capacity and maps the dependencies 
and interrelationships among resilience factors.  
The latent variables and these definitions are presented 
in Table 1.
	 The significant components of RSM include four 
pillars (including Access to Basic Service (ABS), Assets 
(AST), Social Safety Nets (SSN), and Adaptive Capacity 
(AC)), indicators, and explanations used for household 
resilience assessment (Table 1). The indicators of each 
pillar were chosen by referring to the explanation of 
each pillar as definitions of FAO (FAO, 2016b, FAO, 
2015). In addition, we conducted a literature review to 
find indicators that have been proven in previous studies 
(Ben et al., 2021). Furthermore, we organized a workshop 
with experts in the PGS field to gather opinions and 
feedback. Then, we selected indicators, ensuring that they 
accurately reflect the necessary factors in the research 
sites and via the VIF indicator. Finally, four pillars of 
twenty-three indicators were taken (three for ABS, seven 
for AST, eight for SSN, and five for AC), which are 
shown in Table 2.
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Table 2	 The Pillars of Resilience Capacity
Pillars (LVs) Indicators Type Min Max M SD

Access to basic 
Services (ABS)

Access market channels (ABS1) 1 1.00 3.00 1.45 0.68
Access to school years (ABS2) 3 2.00 12.00 7.83 2.03
The road network to access the market (ABS3) 2 0.00 1.00 0.41 0.49

Social Safety Nets 
(SSN)

Loan (SSN1) 2 0.00 1.00 0.13 0.33
Exchange with neighbor (SSN2) 1 0.00 2.00 1.73 0.62
Members of cooperative (SSN3) 2 0.00 1.00 0.54 0.50
Members of local farmer group (SSN4) 2 0.00 1.00 0.56 0.49
Members of farmer organization (SSN5) 2 0.00 1.00 0.58 0.49
Members of the Women’s Union (SSN6) 2 0.00 1.00 0.60 0.49
Members of the other groups (SSN7) 2 0.00 1.00 0.02 0.12
Extension agents visited (SSN8) 2 0.00 1.00 0.20 0.40

Asset (AST) Gross annual household income from agriculture (AST1) 1 1.00 3.00 1.76 0.70
Gross annual household income from non-agriculture (AST2) 1 0.00 3.00 2.18 0.99
The cabbage area (AST3) 3 0.00 0.07 0.009 0.009
Number of vegetable crops (AST4) 3 3.00 60.00 16.56 8.88
Animals (AST5) 1 0.00 4.00 2.84 1.02
Trees (AST6) 1 0.00 4.00 2.05 1.00
Water saving equipment (AST7) 1 0.00 3.00 1.34 0.79

Adaptive Capacity 
(AC)

In charge of years (AC1) 3 0.00 40.00 13.51 8.13
Dependency ratio (AC2) 3 1.00 1.00 1.00 0.00
Synergies index (AC3) 3 0.11 1.00 0.43 0.24
Efficiency Index (AC4) 3 12.50 68.75 41.12 10.84
Recycling index (AC5) 3 43.75 93.75 69.74 12.63

Resilience (R) Income stability (R1) 3 1.00 4.00 2.10 0.63
Social protection (R2) 3 0.00 3.00 0.97 0.75
Adaptive climate change (R3) 3 1.00 4.00 2.30 0.74

Note: These indicators belonged to three types: Categorical (Type 1), Binary (Type 2), and Continuous (Type 3).
Source: Author’s calculations based on the survey data, 2023, Sources of indicators from PGS farmers and literature

Table 1	 Resilience and Its Pillars
Latent variables Definitions

Resilience (R) Resilience refers to the capacity of a system, community, or society exposed to hazards to withstand, 
absorb, accommodate, and recover from their effects in a timely and efficient way.

Access to basic Services (ABS) Access to and effective use of basic services, such as schools, drinking water, electricity, and healthcare, 
serve as indicators of a system’s capacity to meet the fundamental needs of its population.

Assets (AST) Assets can be categorized as productive or non-productive. Productive assets, such as land and 
livestock, generate income or contribute to production processes. Non-productive assets, like homes, 
vehicles, and equipment, reflect an individual’s or household’s standard of living and wealth.

Social Safety Net (SSN) The social safety net component assesses the effectiveness of mechanisms to assist households. 
These mechanisms include timely and reliable aid from international organizations, associations, 
NGOs, and support networks of relatives and friends.

Adaptive capacity (AC) Adaptive capacity refers to the capability of a system to adjust to changing circumstances and 
implement innovative livelihood strategies.

Source: FAO, 2016b; FAO, 2022

Methodology

	 This study uses cross-sectional data from the project 
entitled Agro-convert: Agroecological Transition and 
Organic Certification in Vietnam to Empower Rural 
Communities. This project investigates economic 
resilience, governance, environmental integrity, 

social well-being, and technical limitations faced by 
conventional and organic smallholder farms in Vietnam 
(Grovermann et al., 2024). A cluster random sampling 
approach was used to collect data from PGS-certified 
producing zones in the peri-urban areas surrounding 
Hanoi and nearby Ha Nam and Hoa Binh provinces  
(Figure 1).
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Sample Design

	 The study relies on data from a survey conducted 
in northern Vietnam in March and April 2023 among 
peri-urban vegetable farmers producing white cabbage 
alongside other vegetables during the cropping season 
from August 2022 to March 2023. White cabbage was 
chosen as a focus crop as it is widely grown, commercially 
important, and representative of the local vegetable 
cropping system during the target farming period. The 
study covers nine districts of three provinces (Hoabinh, 
Hanam, Hanoi). The organic PGS-Vietnam scheme is 
active in this peri-urban area near the capital, Hanoi, and 
farmers supply vegetables to markets and supermarkets 
in the city (see map in Figure 1).
	 The project used a sampling strategy with multiple 
stages. Firstly, all 119 farmers from the PGS-Vietnam 
scheme growing white cabbage in the winter season of 
2023 were included in the sample for the intervention 
group. This represents about 80 percent of the study 
area’s 149 PGS-certified farms. Without similar studies 
in Vietnam or neighboring countries, averages and 
standard deviations for organic and conventional 
cabbage profitability were derived from expert opinions 
and compared to the global literature. The following 
approach was subsequently used to select farmers into 
the comparison group: For each of the nine districts with 
vegetable farmers, the main conventional white cabbage 
production villages (at least 50 farmers growing cabbage) 
were identified with the help of local extension officers. 
The randomized villages were listed in descending 
order. Subsequently, twenty farmers were randomly 
selected from a list of all cabbage farmers in each village. 
From those 20 farmers, between 10 and 14 available 

cabbage farmers were determined by village heads for 
interviews. Selected villages were visited until 301 
questionnaires were completed. The total sample size was 
420 households with cabbage cultivation spreading over 
26 villages in 9 districts, of which 119 farmers were PGS 
certified.

Calculation of the Resilience Capacity Index

	 The RIMA-II estimation follows a two-stage process 
(FAO, 2016b). The first stage involved assigning 
observable indicators to the four RIMA pillars (through 
factor analysis. Then, leveraging the factor analysis,  
a Multiple Indicators Multiple Causes (MIMIC) model 
was employed to generate a Resilience Capacity Index 
(RCI). The MIMIC model comprises two components:  
a structural equation model (SEM) that treats observed 
data as latent variables and a measurement model in 
which the observed variables are resilience indicators.
	 Accordingly, the RCI combines the average value 
of the four pillars mentioned above. This index initially 
helped determine the actual position of the resilience of 
households on PGS production. For the RCI calculation, 
observable factors related to resilience are grouped into 
different pillars, each representing a critical dimension 
of resilience. These scores are then normalized using a 
min-max scaling method, standardizing them on a scale 
from 0 (indicating low resilience) to 1 (indicating high 
resilience) (Mondal et al., 2023).

Econometric Analysis

	 To build a predictive model for resilience, we adopt 
a PLS-SEM approach, which is less sensitive to small 

Figure 1	 The research site
Source: The official administrative map of the Socialist Republic of Vietnam 
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sample sizes compared to another statistical method, 
making it suitable for our research. Combined with 
the RIMA-II framework, this method offers a unique 
advantage for assessing and explaining agricultural 
system resilience by leveraging SEM’s latent variable 
estimation and explicit measurement error testing with 
RIMA-II’s structured approach (Novikova et al., 2013). 
The indicators of the PLS model are combined with four 
latent variables in Table 2.
	 The following function expresses the resilience 
capacity (Ri) of the i household: 

	 Ri = f (ABSi , ASTi , SSNi , ACi )

Economic Assessment

	 To reach deeper into the impact of resilience on 
economic outcomes, we meticulously calculated the 
financial performance of households. Our goal is to 
determine if those households that score higher on the 
resilience capacity index enjoy more significant benefits.
	 The profit indicator gauges the economic performance, 
calculated explicitly for the autumn/winter period of 
2022/2023. Here is the breakdown of how the profit was 
determined (Commission, 2016):

	 Pri = (Yi Pi − Ci) − Li

	 where Yi  is the gross value of the cabbage production 
outputs of the household i, and Pi is the farm-gate price 
of cabbage. The cost of production denoted by Ci is 
related to inputs (e.g., herbicides, fertilizers, pesticides, 
compost, hired labor, or energy). Li is family labor cost. 
In addition, a one-way ANOVA is used to analyze the 
difference in profitability across RCI groups. We checked 
model assumptions (residual normally distributed with 
equal variance). We have also consolidated the post-hoc 
pairwise comparisons into a single table using Tukey’s 
HSD test. A non-parametric Kruskal -Wallis test was 
performed if they were not fulfilled.

Results

Characteristics of Cabbage Growing Respondents

	 The table presents the characteristics of respondents 
involved in cabbage growing farmers. The gender distribution 
shows that 35 percent of the respondents are male. The 
average year of experience managing cabbage farming 
reaches approximately 8.13 years, indicating a wide range 
of experience levels within the group. Regarding household 
leadership, nearly half (49%) of the household heads are 
male. Educational attainment among respondents averages 
2.73 years of schooling, suggesting a generally low level 
of formal education. The age of respondents is quite high, 
with an average age of 55.7 years, indicating a relatively 
older demographic engaged in cabbage farming. Nearly 
all respondents (98%) are members of a group, reflecting 
a high level of community involvement. Additionally, the 
number of people involved in cabbage farming activities per 
household ranges from 1 to 6, with an average of 1.78 people. 
This highlights that a small number of household members 
typically manage these farming activities (Table 3).

Structure Model

	 These steps attempted to assess the reliability and 
validation of the structural model. Additionally, the 
model’s predictive capabilities for collinearity and the 
relationship between the constructs were confirmed by 
examining the variance inflation factor (VIF) values of all 
sets of these constructs. The indicators of R2 (explained 
variance), structural path coefficient size, and statistical 
significance are metrics for evaluation (Fan et al., 2016).
	 The results show that the VIF values are below the 
threshold of 2, indicating that collinearity is not a critical 
issue in the structural models. Thus, there is significant 
relevance to the structural model relationship. In addition, 
the coefficient of determination (R2) was 0.415, and the 
R2 adjusted was equal to 0.462 (Figure 2). In the next 
step, an evaluation of the significance and relevance of 
the path coefficient was conducted.

Table 3	 The PGS farmers’ characteristics
Items N Min Max M SD

Gender respondents (1=Male) 119.00 0.00 0.00 1.00 0.35
In charge years (Years) 119.00 0.00 0.00 40.00 8.13
Head gender (1=Male) 119.00 0.00 0.00 1.00 0.49
Years of schooling (Years) 119.00 0 12.00 2.73 0.35
Age (Years) 119.00 31.00 83.00 55.7 8.6
Member of a group (0= No) 119.00 0.00 1.00 0.98 0.12
Involved people (People) 119.00 1.00 6.00 1.78 0.84

Source: Surveyed data, 2024
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Table 4	 Model path coefficient
Pillars Path Coefficients p values VIF

ABS	->	R** 0.223 .019 1.127
AC	 ->	R 0.173 .074 1.053
AST	->	R** 0.227 .035 1.168
SSN	->	R** 0.358 .000 1.165

Note: **p value at .05, all values are standardized 
Source: PLS-SEM output, 2023

Figure 2	 Resilience path model by estimated with Smart- PLS, all values are standardized

	 Relevance is indicated by path coefficient ranges from 
0 to +1, meaning a positive relationship is significant at 
the 5 percent level (Hair et al., 2021) . Accordingly, the 
path coefficients for SSN, AST, and ABS are significant 
at 0.05 level, while AC is not (Table 4). In other words, 
Table 4 reports the results of three pillars related to 
resilience capacity: SSN, AST, and ABS.

the standard error of the indicator weights (Hair et al. 
2021). The study had no multicollinearity concerns 
since VIF is smaller than 2 for four pillars. The model 
continuously measured the statistical significance and 
relevance of indicator weights by regressing the construct 
on its indicators, using bootstrapping to generate robust 
standard errors and enhance the validity of significance 
testing (Hair et al. 2014).
	 In the formative model, outer weights are used 
to evaluate how to fit observed data to models via 
the bootstrapping technique. As Hair et al. (2014),  
the outer weights of the formative indicators, including 
AST4, SSN3, and SSN4, are well explained for  
latent variables with significance at the 5 percent level. 
Though ABS1, AC3, and AC4 are non-significance, 
the outer weights of these formative indicators were 
higher than 0.5, meaning that they have significance in 
explaining latent variables. Thus, they are preserved in  
the structure matrix. Moreover, the outer loadings of 
ABS2, AST5, AST6, AST7, SSN7, AC2, and AC5 
range from 0.2 to 0.5, which are essential indicators 
for capturing some parts of resilience dimensions and 
PGS farmers (according to the RIMA-II approach) 
(FAO 2016b; Ben et al.,2021) (Table 5). Therefore, 
these indicators should still be retained in the model. 
The remaining indicators of ABS3, AST1, AST2, AST3, 
SSN1, SSN2, SSN5, SSN6, SSN8, and AC1 should 
be removed from the model due to non-significance,  
and low outer weights and outer loadings (Hair et al., 
2013). On the other hand, the outer loadings of all 
reflective indicators for R1 and R3 are significant at  
the 5 percent level, while the outer loadings for R2 
range from 0.4 to 0.7. Therefore, the model should retain  
these indicators (Table 5 and Figure 2).

Measurement Model

	 The SRMR value is 0.081, which falls within the 
generally accepted threshold range for PLS-SEM models, 
where values below 0.10 are typically considered 
acceptable, and values below 0.081 suggest that the 
model is satisfactory. In other words, our model has an 
acceptable fit based on SRMR standards. Regarding 
the Normed Fit Index (NFI), our model’s NFI value is 
0.43 < 0.9, or the model is theoretically weak. However, 
Hair et al. (2019) and Hair et al. (2021) suggest that the 
fitness of SMARTPLS should not be assessed or assessed 
cautiously. Thus, we do not consider it a serious problem 
of our model.
	 Additionally, the formative measurement approach 
was tested for collinearity, which arises when two or 
more indicators are substantially connected, increasing 
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Discussion

	 The resilience structure matrix shows that the three 
pillars—SSN (Social Safety Nets), AST (Assets), 
and Access Basic Services (ABS)—are the most 
essential pillars for resilience capacity and have the 
most significant impacts on households’ resilience. It 
implied that SSN, AST, and ABS are the most critical 
components of the resilience structure in PGS organic 
cabbage-growing households. In other words, SSN, 
AST, and ABS almost explain the resilience of PGS 
cabbage-growing households. Such plays a crucial role 
in enabling households to absorb, adapt, and recover 
from perturbations and climate shocks that are similar  
to the findings of other studies (Beyene et al., 2023;  
Ciani and Romano, 2014; FAO 2016b; Ben et al., 
2021. The findings provide evidence to strengthen 
the integration of SSN, AST, and ABS and suggest a 
multi-intervention approach to building households’ 
resilience capacities at the research site. When looking 
at the contribution of each pillar, SSN is ranked as the 
most critical contributor to the resilience capacity with 
a beta of 0.358 (Table 4 and Figure 2). The SSN pillar 
refers to a household’s capacity to rely on formal and 
informal support from relatives, friends, governments, 
and other sources. The SSN is widely recognized as 
essential to buffer against the negative impacts of shocks 
and helps households smooth their income. The results 
implied that encouraging the development of diverse 
support networks should be considered in the coming 

years. This is aligned with a study of organic farming in 
Bolivia, which found that local farmers’ organizations, 
such as cooperatives, increased adaptive capacity and 
buffer capacity. Moreover, a robust social network 
and knowledge management are essential in building 
resilience (Jacobi et al., 2015).
	 This analysis was confirmed by a posit ive 
and significant correlation between SSN and three 
observed variables, namely, local farmer groups (SSN4), 
membership in cooperatives (SSN3), and other support 
networks (SSN7). In more detail, the PLS-SEM reveals 
that members of local farmer groups (SSN4) are the most 
important in determining SSN, with a Beta coefficient 
of 0.836. This can be explained by the meetings and 
interactions among farmers within groups to share 
best practices, knowledge, and resources which are 
considered to create platforms for collaboration and 
communication between PGS households. This finding 
aligns with (Hruschka et al., 2022), who collectively 
highlight the roles of self-help activities, community 
unions, and knowledge exchange in promoting peaceful 
coexistence, alleviating poverty, and enhancing resilience 
among PGS farmers. Interventions include strengthening 
farmer groups through (1) assisting farmers in accessing 
microfinance subsidies for farming techniques, (2) supporting 
farmer groups to enhance resilience against shocks via 
training courses in pest control, and market access.
	 Assets are also an essential component of households’ 
resilience and can be used to buffer households against 
perturbations (Smith & Frankenberger, 2018). In this analysis,  

Table 5	 Outer weights of formative constructs
Constructs Variables Outer weights p value Outer loadings VIF

Access of Basic Services (ABS) ABS1 0.805 0.077 0.941*** 1.183
ABS2 0.184 0.522 0.301** 1.016

Asset (AST) AST4 0.852* 0.004 0.844* 1.186
AST5 0.214 0.271 0.354** 1.152
AST6 0.365 0.105 0.293** 1.072
AST7 0.117 0.725 0.313** 1.255

Social safety nets (SSN)

Adaptive capacity (AC)

SSN3 0.688* 0.020 0.411* 1.335
SSN4 0.818* 0.003 0.742* 1.095
SSN7 0.320 0.159 0.307** 1.137
AC2 0.217 0.469 0.367** 1.084
AC3 0.756 0.058 0.844*** 1.067
AC4 0.473 0.071 0.527*** 1.015
AC5 0.093 0.741 0.229** 1.048

Resilience (R) R1 0.524* 0.012 0.651* 1.060
R2 0.429 0.180 0.650*** 1.089
R3 0.571* 0.019 0.666* 1.029

Note: *p indicator’s outer weights and outer loadings; ** 0.2 < outer loading < 0.5 but important indicator. ***No significant indicator’s outer 
weight, but its outer loading is high (above 0.50). VIF indicators are below 2
Source: PLS-SEM output, 2023
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those observed variables are the following: the number of 
vegetable crops (AST4), animals (AST5), trees (AST6), 
and water-saving equipment (AST7), which have positive 
impacts on the AST pillar. Besides, due to the importance 
of the number of vegetable crops, with a beta coefficient of 
0.70 (Figure 2), interventions should focus on increasing 
the number of vegetable crops at the farms (e.g., through 
the support of seedling provision or technical training). 
In addition, raising farmer’s awareness of the positive 
role of biodiversity in their overall farm should be the 
focus. This finding is consistent with Adjimoti and 
Kwadzo (2018) and Pellegrini and Tasciotti (2014) 
that crop diversification plays a role in household’s 
resilience to food insecurity through the improvement 
of income and risk management. Furthermore, empirical 
evidence suggests that improving access to water-saving 
equipment for increasing crop productivity is essential 
for future farming under climate change.
	 As (FAO, 2016b), Access to Basic Services could 
have the capacity to generate income. Results in Figure 2  
demonstrate that market access and access to school 
significantly and positively impact the resilience of 
households, especially market access, which had the 
highest impact with a beta of 0.955. This finding aligned 
with (d’Errico et al., 2018) that those indexes are good 
indicators for constructing the ABS pillar. The study of 
(Navarrete et al., 2015) also showed that marketing is one 
of the three critical issues for improving sustainability in 
organic vegetable farming. This finding can be explained 
by the fact that PGS vegetables are sold through two 
main channels, cooperatives or local markets, which 
could increase farmers’ profits through good vegetable 
distribution. This approach allows for establishing 
relationships with shops and restaurants, thereby gaining 
valuable insights into market demand and pricing 
strategies. Additionally, farmers can negotiate for higher 
prices based on the quality or unique characteristics 
of their products. It is particularly beneficial for those 
specializing in high-quality or niche products. This 
interaction can inform production adjustments to meet 
market needs better and potentially command premium 
prices.

	 The resilience capacity index (RCI) is measured 
to understand the capacity of PGS cabbage-growing 
households to overcome perturbations and climate changes. 
Using the ANOVA test, we also compare profitability across 
RCI levels to understand whether households with a higher 
resilience capacity index exhibit higher economic benefits. 
Because the RCI mean is 36.8 percent, the resilience 
capacity indexes are divided into three subgroups by 
equal probability intervals. This finding shows a positive 
relationship between RCI and economic performance at 
the 1 percent level (Table 6). More specifically, increased 
financial benefits across the resilient levels revealed 
significant household growth. The profitability of most 
resilience has recorded a massive value of 174.8 million 
VND per ha. However, the less resilient households had 
substantial losses, with 212 million VND per ha of profits.
	 The result implies that as households achieve higher 
RCI (measured by three pillars of SSN, AST, and ABS), 
their economic performance (profitability) also increases. 
This evidence aligns with previous studies (Gaisie  
et al., 2021; Haile et al., 2021; Hartwig & Nguyen, 2023;  
Lo et al., 2016) that households with higher RCI values 
(likely correlated with better socio-economic status) 
achieve higher profitability.

Conclusion and Recommendation 

	 Overall, the results indicate that Social Safety Net 
(SSN), Assets (AST), and Access Basic Services (ABS) 
are the three pillars that play the most crucial role 
in a household’s resilience, respectively. Observed 
variables important to SSN are local farmer groups, 
farmer organizations, and others (relative groups, PGS 
micro groups), while the number of vegetable crops, 
animals, trees, and water-saving equipment significantly 
are those critical in AST as well as the access to market 
and school are proxies of ABS. Furthermore, the study 
contributes to understanding the positive correlation 
between RCI and economic performance. The current 
study’s findings suggest that improving core indicators of 
three key pillars, such as supporting local farmer groups, 

Table 6	 Relationship between Resilience capacity and profits
Household categories M (%)

36.8
RCI (%)

Low (<33.33) Medium (33.33-66.66) High (>66.66) p
Number households - 54 58 7 -
Profit (Million VND/ha) -58.8 -212.0a,c* 55.6 174.8 .00**
(Leneve) p = 0.00<5%

Note: One-way ANOVA test and Turkey HSD test, **p <.01.
Source: Surveyed data, 2023
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promoting diversified vegetable crops, and enhancing the 
household’s capacity to access the agricultural market, 
should be prioritized to obtain the premium benefits.
	 However, the study has a few limitations. The 
research only covers one crop season and focuses on PGS 
cabbage-growing households in the Red River Delta. 
This means the findings might not entirely reflect how 
resilience works throughout the year or across different 
areas and types of farming. Also, since the data come 
from just one season, it may not capture the impact 
of seasonal changes or broader climate conditions on 
household resilience and economic outcomes. Thus, 
future studies could expand the scope by comparing 
organic and conventional farming systems to understand 
resilience in various contexts better. Research could 
also be conducted in other regions of Vietnam or similar 
agricultural areas in different countries to make the 
findings more widely applicable. Additionally, collecting 
data over several seasons would offer a clearer picture of 
resilience changes.

Conflict of Interest

	 The authors declare that there are no conflicts of interest.

Funding 

	 This research was funded by the Vietnam National 
Foundation for Science and Technology Development 
(NAFOSTED) and by the Swiss National Science 
Foundation (SNFS) under grant number IZVSZ1.202695.

References 

Adjimoti, G. O., & Kwadzo, G. T.-M. (2018). Crop diversification 
and household food security status: evidence from rural Benin. 
Agriculture & Food Security, 7(1), 1–12. 	 https://doi.org/10.1186/
s40066-018-0233-x

Alinovi, L., Mane, E., & Romano, D. (2010). Measuring household 
resilience to food insecurity: Application to Palestinian households.  
Agricultural Survey Methods, 341–68. https://doi.org/10.1002/9780 
470665480.ch21

Anselmi, S., & Vignola, R. (2022). Participatory certifications for the 
sustainability transition of food systems in Costa Rica: barriers and 
opportunities for scaling out. Agroecology 	 and Sustainable Food 
Systems, 46(2), 273–93. https://doi.org/10.1080/21683565.2021.198
9106

Araki, H. (2007). Global commodity chain approach and geography. 
Japanese Journal of Human Geography, 59(2), 151–71. https://doi.
org/ 10.4200/jjhg.59.2_151

Barrett, H. R., Browne, A. W., Harris, P. J. C., & Cadoret, K. (2001). 
Smallholder farmers and organic certification: Accessing the EU 

market from the developing world. Biological Agriculture & 
Horticulture, 19(2), 183–99. https://doi.org/10.1080/01448765.2001. 
9754920

Bellon, S., & Penvern, S. (2014). Organic food and farming as a 
prototype for sustainable agricultures. In Organic farming, prototype 
for sustainable agricultures: Prototype for sustainable agricultures 
(pp. 1–19). Springer. https://doi.org/10.1007/978-94-007-7927-3

Ben Nasr, J., Chaar, H., Bouchiba, F., & Zaibet, L. (2021). Assessing and 
building climate change resilience of farming systems in Tunisian 
semi-arid areas. Environmental Science and Pollution Research, 
28(34), 46797–808. https://doi.org/10.1007/s11356-021-13089-0

Berkes, F., & Folke, C. (1998). Linking social and ecological systems: 
Management practices and social mechanisms for building resilience.  
Cambridge University Press. https://doi.org/10.1093/acprof:oso/9780 
199563562.003.0035	

Beyene, F., Senapathy, M., Bojago, E., & Tadiwos, T. (2023). Rural 
household resilience to food insecurity and its determinants: Damot 
Pulasa district, Southern Ethiopia. Journal of Agriculture and Food 
Research, 11, 1–18. https://doi.org/10.1016/j.jafr.2023.100500

Bogale, A. (2012). Vulnerability of smallholder rural households to food 
insecurity in Eastern Ethiopia. Food Security, 4(4), 581–91. https://
doi.org/10.1007/s12571-012-0208-x

Böttinger, C. (2019). Self-organized community institutions: A way to 
strengthen local social sustainability? A case study of PGS Viêt Nam 
[Master’s thesis, Lund University, id 8998336]. https://lup.lub.lu.se/
student-papers/search/publication/8998336

Carlson, A., Greene, C., Raszap Skorbiansky, S., Hitaj, C., Ha, K., 
Cavigelli, M., Ferrier, P., & McBride, W. (2023). US organic 
production, markets, consumers, and policy, 2000-21. ERR-315, 
U.S. Department of Agriculture, Economic Research Service. https://
www.ers.usda.gov/publications/pub-details?pubid=106015

Chandre, G. M., Singh, R., Dixit, S., & Reddy, D. S. (2019). Resources, 
demography and motives driving organic farming. The Indian 
Journal of Agricultural Sciences, 89(12), 2048–2052. https://doi.
org/10.56093/ijas.v89i12.96272

Chongtham, I. R., de Neergaard, A., & Pillot, D. (2010). Assessment of 
the strategies of organic fruit production and fruit drying in Uganda. 
Journal of Agriculture and Rural Development in the Tropics and 
Subtropics (JARTS), 111(1), 23–34. http://nbn-resolving.de/urn:nbn
:de:hebis:34-2010082734328

Ciani, F., & Romano, D. (2012). A resilience-based approach to food 
insecurity: the impact of Mitch Hurricane on rural households in 
Nicaragua.. https://hdl.handle.net/20.500.14242/251646 

Ciani, F., & Romano, D. (2014). Testing for Household Resilience to 
Food Insecurity: Evidence from Nicaragua. 2014 Third Congress, 
Italian Association of Agricultural and Applied Economics (AIEAA), 
June 25–27 2014, Alghero, Italy. https://EconPapers.repec.org/
RePEc:ags:aiea14:172958 

Commission, U. N. S. (2016). Agricultural cost of production statistics: 
Guidelines for Data collection, compilation and dissemination. 
Global Strategy.

d’Errico, M., Romano, D., & Pietrelli, R. (2018). Household resilience to 
food insecurity: Evidence from Tanzania and Uganda. Food Security, 
10(4), 1033–-54. https://ageconsearch.umn.edu/record/242328/ 
?ln=en

Fan, Y., Chen, J., Shirkey, G., John, R., Wu, S. R., Park, H., & Shao, C.  
(2016). Applications of structural equation modeling (SEM) in 
ecological studies: an updated review. Ecological Processes, 5, 1–12. 
DOI 10.1186/s13717-016-0063-3

FAO. (2018). Resilience analysis in Karamoja, Uganda https://
openknowledge.fao.org/server/api/core/bitstreams/e334dee2-bbfa-
4589-bcad-e24e298c63b5/content

FAO. (2015). Evaluation of FAO’s resilience sub-programme in 
Somalia. November. https://openknowledge.fao.org/server/api/core/
bitstreams/ea9f1d28-83ec-4b03-b3d0-3adafaa48136/content



Thi, T. P.  et al. / Kasetsart Journal of Social Sciences 47 (2026) 470127 11

FAO, (2016a). A dynamic analysis of resilience in Uganda, by  
Marco d’Errico and Stefania Di Giuseppe. ESA Working Paper No. 
16-01. Rome

FAO. (2016b). Resilience index measurement and analysis—II.  
Food and Agriculture Organization of the United Nations: Rome.

FAO. (2022). Resilience index measurement and analysis. https://
openknowledge.fao.org/server/api/core/bitstreams/381c85aa-9de1-
434b-8928-f6c92ee633b0/content

Folke, C., Carpenter, S. R., Walker, B., Scheffer, M., Chapin, T., & 
Rockström, J. (2010). Resilience thinking: integrating resilience, 
adaptability and transformability. Ecology and Society, 15(4), 1–9. 
https://www.jstor.org/stable/26268226

Freyer, B., & Bingen, R. J. (2015). Re-thinking organic food and farming 
in a changing world. Springer.

Gaisie, E., Han, S. S., & Kim, H. M. (2021). Complexity of resilience 
capacities: Household capitals and resilience outcomes on the 
disaster cycle in informal settlements. International Journal of 
Disaster Risk Reduction, 60, 102292. https://doi.org/10.1016/j.
ijdrr.2021.102292

Grovermann, C., Hoi, P. Van, Yen, N. T. B., Schreinemachers, P.,  
Hai, M. N., & Ferrand, P. (2024). Impact of participatory guarantee 
systems on sustainability outcomes: the case of vegetable farming in 
Vietnam. International Journal of Agricultural Sustainability, 22(1), 
2338028. https://doi.org/10.1080/14735903.2024.2338028

Haile, D., Seyoum, A., & Azmeraw, A. (2021). Does building the 
resilience of rural households reduce multidimensional poverty? 
Analysis of panel data in Ethiopia. Scientific African, 12, e00788. 
https://doi.org/10.1016/j.sciaf.2021.e00788

Hair, J. F., Ringle, C. M., & Sarstedt, M. (2013). Partial least squares 
structural equation modeling: Rigorous applications, better results 
and higher acceptance. Long Range Planning, 46(1–2), 1–12.

Hair, J. F., Sarstedt, M., & Ringle, C. M. (2019). Rethinking some of the 
rethinking of partial least squares. European Journal of Marketing, 
53(4), 566–584. https://doi.org/10.1108/EJM-10-2018-0665

Hair Jr, J. F., Hult, G. T. M., Ringle, C. M., Sarstedt, M., Danks, N. P., 
& Ray, S. (2021). Partial least squares structural equation modeling 
(PLS-SEM) using R: A workbook. Springer Nature.

Hair Jr, J. F., Sarstedt, M., Hopkins, L., & Kuppelwieser, V. G. (2014). 
Partial least squares structural equation modeling (PLS-SEM):  
An emerging tool in business research. European Business Review, 
26(2), 106–121. https://doi.org/10.1108/EBR-10-2013-0128

Hartwig, T., & Nguyen, T. T. (2023). Local infrastructure, rural 
households’ resilience capacity and poverty: evidence from panel 
data for Southeast Asia. Journal of Economics and Development, 
25(1), 2–21. https://doi.org/10.1108/JED-10-2022-0199

Hoang, V.-N., Nguyen, T. T., Wilson, C., Ho, T. Q., & Khanal, U. 
(2021). Scale and scope economies in small household rice farming 
in Vietnam. Journal of Integrative Agriculture, 20(12), 3339–51. 
https://doi.org/10.1016/S2095-3119(21)63612-2

Home, R., Bouagnimbeck, H., Ugas, R., Arbenz, M., & Stolze, M. 
(2017). Participatory guarantee systems: Organic certification to 
empower farmers and strengthen communities. Agroecology and 
Sustainable Food Systems, 41(5), 526–45. https://doi.org/10.1080/2
1683565.2017.1279702

Hruschka, N., Kaufmann, S., & Vogl, C. R. (2022). The benefits and 
challenges of participating in Participatory Guarantee Systems 
(PGS) initiatives following institutional formalization in Chile.  
In International Journal of Agricultural Sustainability, 20(4),  
393–407. https://doi.org/10.1080/14735903.2021.1934364

Jacobi, J., Schneider, M., Pillco Mariscal, M., Huber, S., Weidmann, S.,  
Bottazzi, P., & Rist, S. (2015). Farm resilience in organic and 
nonorganic cocoa farming systems in Alto Beni, Bolivia. Agroecology 
and Sustainable Food Systems, 39(7), 798–823. https://doi.org/ 
10.1080/21683565.2015.1039158

Jouzi, Z., Azadi, H., Taheri, F., Zarafshani, K., Gebrehiwot, K.,  
Van Passel, S., & Lebailly, P. (2017). Organic farming and small-scale 
farmers: Main opportunities and challenges. Ecological Economics, 
132, 144–154. https://doi.org/10.1016/j.ecolecon.2016.10.016

Enthoven, L. (2023). Better together? The effect of VietGAP and PGS 
certification on farmers’ welfare in Vietnam.

Kamau, J. W., Stellmacher, T., Biber-Freudenberger, L., & Borgemeister, C.  
(2018). Organic and conventional agriculture in Kenya:  
A typology of smallholder farms in Kajiado and Murang’a counties. 
Journal of Rural Studies, 57, 171–85. https://doi.org/10.1016/ 
j.jrurstud.2017.12.014

Lanjouw, P., Luoto, J., & McKenzie, D. (2011). Using repeated cross-
sections to explore movements in and out of poverty. World Bank.

Lernoud, J., & Willer, H. (2019). Organic agriculture worldwide:  
Key results from the FiBL survey on organic agriculture worldwide 
2019 part 3: Organic agriculture in the regions.

Lo, A. Y., Xu, B., Chan, F., & Su, R. (2016). Household economic 
resilience to catastrophic rainstorms and flooding in a Chinese 
megacity. Geographical Research, 54(4), 406–19. https://doi.
org/10.1111/1745-5871.12179

Milestad, R., & Darnhofer, I. (2003). Building farm resilience: the 
prospects and challenges of organic farming. Journal of Sustainable 
Agriculture, 22(3), 81–97. https://doi.org/10.1300/J064v22n03_09

Moffitt, R. (1993). Identification and estimation of dynamic models with 
a time series of repeated cross-sections. Journal of Econometrics, 
59(1–2), 99–123. https://doi.org/10.1016/0304-4076(93)90041-3

Mondal, M., Biswas, A., Mandal, S., Bhattacharya, S., & Paul, S. (2023). 
Developing micro level resilience index for Indian Sundarban 
adopting Resilience Indicators for Measurement and Analysis 
(RIMA) methodology. Geosystems and Geoenvironment, 2(1), 
100129. https://doi.org/10.1016/j.geogeo.2022.100129

Nalubwama, S., Vaarst, M., Kabi, F., Kiggundu, M., Bagamba, F., 
Odhong, C., Mugisha, A., & Halberg, N. (2014). Challenges and 
prospects of integrating livestock into smallholder organic pineapple 
production in Uganda. Livestock Research for Rural Development, 
26(6). https://www.lrrd.org/lrrd26/6/nalu26113.htm

Navarrete, M., Dupré, L., & Lamine, C. (2015). Crop management, 
labour organization, and marketing: Three key issues for improving  
sustainability in organic vegetable farming. International Journal  
of Agricultural Sustainability, 13(3), 257–74. doi: 10.1080/14735903. 
2014.959341

Nguyen, V. D., Nguyen, C. O., Chau, T. M. L., Nguyen, D. Q. D., Han, A. T.,  
& Le, T. T. H. (2023). Goat production, supply chains, challenges, 
and opportunities for development in Vietnam: A Review. Animals, 
13(15), 2546. https://doi.org/10.3390/ani13152546

Novikova, S. I., Richman, D. M., Supekar, K., Barnard-Brak, L., & Hall, 
D. (2013). NDAR: A model federal system for secondary analysis 
in developmental disabilities research. In International review of 
research in developmental disabilities, 45, 123–53. https://doi.
org/10.1016/B978-0-12-407760-7.00003-7.

Oyedele, G. T., Wole-Alo, F. I., Owolabi, K. E., & Okunlola, J. O. 
(2018). Small-scale farmers’ perception on organic farming status in 
Ondo state, Nigeria. American Journal of Agriculture and Forestry, 
6(6), 186–90.

Paull, J. (2023). The global growth and evolution of organic agriculture. 
In Research Advancements in Organic Farming (pp. 1–17). 
Nova Science. https://orgprints.org/45507/1/Paull2023.Ch1.
BookOrganicFarming.pdf

Pellegrini, L., & Tasciotti, L. (2014). Crop diversification, dietary 
diversity and agricultural income: empirical evidence from eight 
developing countries. Canadian Journal of Development Studies/
Revue Canadienne d’études Du Développement, 35(2), 211–27. 
https://doi.org/10.1080/02255189.2014.898580



Thi, T. P.  et al. / Kasetsart Journal of Social Sciences 47 (2026) 47012712

Reidsma, P., Accatino, F., Appel, F., Gavrilescu, C., Krupin, V.,  
Tasevska, G. M., Meuwissen, M. P. M., Peneva, M., Severini, S., & 
Soriano, B. (2023). Alternative systems and strategies to improve 
future sustainability and resilience of farming systems across 
Europe: from adaptation to transformation. Land Use Policy, 134, 
106881. https://doi.org/10.1016/j.landusepol.2023.106881

Smith, L. C., & Frankenberger, T. R. (2018). Does resilience capacity  
reduce the negative impact of shocks on household food security?  
Evidence from the 2014 floods in Northern Bangladesh. World 
Development, 102, 358–376. https://doi.org/10.1016/j.worlddev. 
2017.07.003

Soriano, B., Garrido, A., Bertolozzi-Caredio, D., Accatino, F., Antonioli, F.,  
Krupin, V., Meuwissen, M. P. M., Ollendorf, F., Rommel, J., & 
Spiegel, A. (2023). Actors and their roles for improving resilience  
of farming systems in Europe. Journal of Rural Studies, 98, 134–146. 
https://doi.org/10.1016/j.jrurstud.2023.02.003

Srivastava, A. K., & Kumar, A. (2022). Exploring organic farming: 
Advantages, challenges, and future directions. Plant Science 
Archives, 9, 13. https://doi.org/10.5147/PSA.2022.7.3.09

Templer, N., Hauser, M., Owamani, A., Kamusingize, D., Ogwali, H., 
Mulumba, L., Onwonga, R., Adugna, B. T., & Probst, L. (2018). 
Does certified organic agriculture increase agroecosystem health? 
Evidence from four farming systems in Uganda. International 
Journal of Agricultural Sustainability, 16(2), 150–66. https://doi.org/ 
10.1080/14735903.2018.1440465

Tiemann, T., & Douxchamps, S. (2023). Opportunities and challenges 
for integrated smallholder farming systems to improve soil nutrient 
management in Southeast Asia. World Development Sustainability, 
100080. https://doi.org/10.1016/j.wds.2023.100080

USDA. (2023). Report Name: Vietnam Issues National Action Plan on 
Food Systems Transformation toward Transparency Responsibility 
and Sustainability by 2030. Foreign Agricultural Service, Global 
Agriculture Information Network. https://apps.fas.usda.gov/
newgainapi/api/Report

Walker, B., Carpenter, S., Anderies, J., Abel, N., Cumming, G.,  
Janssen, M., ... & Pritchard, R. (2002). Resilience management in 
social-ecological systems: a working hypothesis for a participatory 
approach. Conservation ecology, 6(1). https://doi.org/10.5751/es-
00356-060114

Walker, B., Holling, C. S., Carpenter, S. R., & Kinzig, A. (2004). 
Resilience, adaptability and transformability in social–ecological 
systems. Ecology and Society, 9(2). https://www.ecologyandsociety.
org/vol9/iss2/art5/

Willer, H., Trávníček, J., Meier, C., & Schlatter, B. (2021). The world of 
organic agriculture 2021-statistics and emerging trends. http://www.
organic-world.net/yearbook/yearbook-2021.html


	The assessment of resilience capacity of Participatory GuaranteeSystems cabbage-growing households: Empirical evidence from theRed River Delta of Vietnam
	Abstract
	Introduction
	Literature Review
	RIMA-II Approach to Measure the Resilience

	Methodology
	Sample design
	Calculation of the Resilience Capacity Index
	Econometric Analysis
	Economic Assessment

	Results
	Characteristics of Cabbage Growing Respondents
	Structure Model
	Measurement Model

	Discussion
	Conclusion and Recommendation
	Conflict of Interest
	Funding
	References

	List of Figures
	Figure 1 The research siteSource: The official administrative map of the Socialist Republic of Vietnam
	Figure 2 Resilience path model by estimated with Smart- PLS, all values are standardized

	List of Tables
	Table 1 Resilience and Its Pillars
	Table 2 The Pillars of Resilience Capacity
	Table 3 The PGS farmers’ characteristics
	Table 4 Model path coefficient
	Table 5 Outer weights of formative constructs
	Table 6 Relationship between Resilience capacity and profits


