

  sustainability-13-08384




sustainability-13-08384







Sustainability 2021, 13(15), 8384; doi:10.3390/su13158384




Article



Determining the Resilience of Rural Households to Food Insecurity during Drought Conditions in Fars Province, Iran



Nosha Nahid 1, Farhad Lashgarara 1,*[image: Orcid], Seyed Jamal Farajolah Hosseini 1[image: Orcid], Seyed Mehdi Mirdamadi 1 and Kurosh Rezaei-Moghaddam 2[image: Orcid]





1



Department of Economic, Agricultural Extension and Education, Science and Research Branch, Islamic Azad University, Tehran 14778-93855, Iran






2



Department of Agricultural Extension and Education, School of Agriculture, Shiraz University, Shiraz 71441-13131, Iran









*



Correspondence: f.lashgarara@srbiau.ac.ir







Academic Editor: Hossein Azadi



Received: 4 May 2021 / Accepted: 20 July 2021 / Published: 27 July 2021



Abstract

:

Climate change and drought have greatly affected the food security of rural families. Regarding to importance of the resilience approach in food security, this study aimed to examine the resiliency determinant factors based on six indicators included income and food access, access to basic services, assets, social safety net, adaptive capacity, and stability. The above-mentioned indicators were extracted from the food and agricultural organization’s resilience index. This research was of the survey type, and data were collected from a sample of population based on a stratified random sampling. The sample population was 270 respondents from the Fars province who faced food insecurity due to drought. Based on the factorial analysis, the model presented in this research had a high predictability of resilience among rural households. The validity and reliability of this model were tested and verified. The results showed that the stability variable was considered the most important resiliency determinant toward food insecurity. Cluster analysis suggested two groups: high- and low-resilience households. The results revealed that more than half of rural families had a lower resilience to food insecurity, while less than 45 percent of rural households in this study had higher resiliency, which was characterized by a series of features. The verified model in this study identified a standard framework for assessing the resiliency of households to cope with food insecurity and to recover from shocks related to drought.
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1. Introduction


Drought, as one of the severe effects of climate change, has caused significant damage to agricultural and rural communities [1,2]. Its impact on economic, social, and environmental conditions cannot be ignored [3,4], and it has been one of the major concerns for governments in developing countries. It is estimated that nearly 40 percent of the world population is strongly exposed to effects of drought in their access to water, crop production, migration, livelihoods, and food security [5]. Drought affects the global food system [6,7,8] and its impact on dimensions of food security is undeniable [9]. According to the latest estimate of the World Food Organization in 2018, nearly 10% of the world’s population (770 million people), has been exposed to severe food insecurity [10].



In regard to climate changes and increasing threats to food security, especially in developing countries, as well as in the capabilities of these countries to cope with this crisis, a different investigation using a new approach is crucial.



According to FAO reports (2016) [11], the adaptation of smallholder farmers to climate change is critical to reducing global poverty and food insecurity. In other words, after many years, a new approach to food security has emerged that seeks to predict crises and cope with or adapt to a certain shock [12,13].



In recent years, there has been a shift from vulnerability to resilience through mitigating risks, increasing adaptability, diversifying livelihoods, enhancing communication, and making appropriate decisions [14]. Resilience is defined as the ability to prevent hazards and crises, as well as to anticipate, absorb, adapt and improve them in a timely, adequate, and sustainable manner, including maintaining, storing, and improving livelihoods against threats to agriculture, nutrition, and food safety [5].



The FAO (Food and Agricultural Organization), IFAD (International Fund for Agricultural Development) and the WFP (World Food Program) [15], have developed a common approach to building resilience to improve food security and nutrition. According to the three organizations, collectively called the Rome-based agencies (RBA), resilience is essentially about the inherent capacities (abilities) of individuals, groups, communities, and institutions to withstand, cope, recover, adapt, and transform in the face of shocks.



The dimension of resilience includes changing thresholds while maintaining their function and basic structure, as well as self-organizing, learning and adapting capacity through coping and recovery after hardships and crises [16]. It is important to point out that the inattention to the management and sustainability of food security and the food system [17] and the neglect of resiliency [12] against such dangers are recognized as the main reasons for vulnerability in rural households. The consequences of prolonged droughts in food insecurity to rural households implies farmers’ lack of readiness and resilience, as well as the inefficiency of crisis management systems, leading to a lack of capacity to cope with and face such changes.



Various studies focused on communities’ resiliency and emphasized the issues of social, economic, institutional, and environmental factors [18,19,20,21,22,23,24,25,26]. Ciani [27] showed that factors such as income and asset diversity, educational networks, strategic reserve of resources, and household livelihood strategies can significantly enhance the resiliency of rural households. Maleksaeedi and Karami [16], pointed out that resiliency can be understood through the system response during and after the crisis. They provide a framework for determining the resiliency of rural households to water scarcity based on three factors, which included “adaptations to water scarcity”, “retaining structure and function”, and “retaining individual capabilities.” Alinovi and others [12] designed an equation for assessing the resilience of rural households, including income and access to food, assets, public services, social safety nets, and adaptive capacity. Boukary and others [28] examined resiliency in seven regions of Nigeria based on the determinants of food insecurity resiliency, including assets, adaptive capacity, social safety nets, and climate change. Kebede and others [29], in order to analyze the ability of rural households to absorb the negative impacts of sudden shocks in Ethiopia, used a resilience analysis framework including agricultural and technology inputs, social safety networks, access to public services, access to income and food, assets, adaptive capacity, and stability.



Iran, with more than 1.5 million km2, is known as the eighteenth largest country in the world, and has a population of around 80 million [30]. In recent decades, Iran has faced drought and, according to the latest drought statistics based on the SPEI index, 97% of the country is prone toward drought. In the long-term scale, 8% of the country is under mild drought, 30% under moderate drought, 47% under severe drought, and 10% under total drought. [31].



Agriculture is inherently sensitive to weather and climate conditions, and it is among the most vulnerable sectors to the risks related to global climate change [32]. Prolonged drought in Iran led to loss of agricultural production and food shortages, with inadequate socio-economic entitlements and the exacerbated vulnerability of rural households [33] that could greatly affect their agricultural income. Therefore, building and improving resilience is essential for rural households whose livelihoods depend on agriculture directly.



Several studies have addressed rural household drought and its negative impacts, such as the food insecurity in Iran, but research about ongoing adaptation strategies and the resilience approach to increase food security in the context of drought is limited. Regarding the multidimensional and complex nature of resiliency, the dominating challenge is to measure the resiliency of rural households and recognize its main determinants to food insecurity under drought. To fill this gap, this paper proposes a method to estimate resilience index, analyzes the most important components of household resiliency, examines whether the household resilience index is a good predictor of future food security recovery after a shock, develops a typology of rural household resiliency using cluster analysis, and investigates the main characteristics of the households in each cluster.




2. Materials and Methods


This study was conducted in Fars province, in southwest Iran (Figure 1). This province is distinguished as one of the country’s leading agricultural regions, ranked first in wheat production with over 300 thousand hectares. The climate in the Fars province has been getting warmer and drier. This province has experienced several severe droughts in recent decades, which led to groundwater degradation and crop reduction [34]. Average annual rainfall in Fars is approximately 294.7 mm (1971–2014), which is about 70% lower than the worldwide average (11). During the period 2009 to 2018, a large area of Fars province (85%) suffered from intense and very intense droughts [31]. Furthermore, according to the National Food and Nutrition Security System, Fars province is in a relatively food-insecure status, due to the low level of household resilience against it [35].



Rural households of Fars province were the target population. A multistage stratified random sampling technique was used, and sample size was determined based on the formula suggested by Schaeffer and others [36]. Initially, six counties with severe and total drought [31] were selected. In each selected county, a proportional number of sub-counties were randomly selected, and a proportional sample of villages was then randomly selected from each sub-county. In the final stage, a random sample of rural households was selected in each village, depending on the number of households in the village. In all, 6 counties and 25 villages were included in sample. The final sample consisted of 258 households in severe and total drought regions, out of 270 rural households under consideration. Household heads, who are the main decision-makers in the household, were considered as the respondents. Data was collected using a survey method consisting of a questionnaire. To examine the reliability of questionnaire, a pilot study was conducted on 30 rural households in a region outside of the study area, and Cronbach’s alpha coefficients for the items in Likert-type scales were computed at 0.87. The questionnaire was modified based on the pilot and respondents in the pre-test. A panel of experts confirmed the face validity of the questionnaire items. Data were analyzed using SPSS21 and AMOS23 software. Descriptive statistics, confirmatory factor analysis and an SEM (structural equation model) were used to analyze the data.



Resiliency Measurement


In order to measure the resiliency variable, the FAO Alleviation Index was used [12,37], which included six factors: income and food access, access to basic services, assets, social safety net, adaptive capacity, and stability. The equation for measuring this variable is as follows:


Ri = f (IFA, A, SSN, ABS AC, S)








where Ri is Resilience index, IFA is income and food access, A is assets, ABS is access to basic services, SSN is Social Safety Nets, AC is adaptive capacity and S is stability. Hence, the resilience index is the weighted sum of the factors generated, and specified as:


Ri = ∑WjFj








where Wj is the weight of variable j, and Fj is the factor under consideration of variable j. The weights are the proportions of variance explained for each factor.



Details of these indicators are given below (Table 1).



In this equation, “resilience” is estimated as a hidden variable based on 6 factors provided by the FAO. These six factors were measured through 51 questions that were selected through an extensive review of the literature and in-depth interviews with rural households living in the study area. Self-rating scale questions were designed that required the respondents to indicate the accuracy of each question based on a 5-point Likert- type scale (1 = very low, 5 = very high). Then, after localizing the questions and deleting some, with an item total correlation coefficient of 0.3 or less from the scale, 27 questions were finalized.





3. Results and Discussion


3.1. Descriptive Statistics


In order to give a profile of rural households, a brief description of the main variables measured in the study is presented in Table 2. The mean participant age was 53 years, while the highest frequency was reported between 42 and 58 years old (n = 130). The average years of education of the respondents were nearly 7 years and less than 15 percent were illiterate. Less than half of the heads of households (45%) were dependent on agricultural jobs, while 55% were engaged in other activities besides farming (i.e., livestock, horticulture, labor, etc.). While the average of rural household land ownership was 7.3 hectares, 23% of them had no farmland and the maximum land owned by respondents was 50 hectares.



A majority of rural households (92%) had access to both surface and underground water resources. However, recent droughts have limited the use of surface water resources. The mean score of rural households’ using agricultural extension services (mean = 12.6) was lower than average, which is a sign of low efficiency of agricultural extension systems for rural people. It was found that the mean score of using crop insurance by rural households was very low (X = 1.9, scale range = 1–5). In fact, most rural households had not used crop insurance as an effective strategy to cope with water scarcity. The results showed the mean score for household access to credit and loans was 2, which is lower than average. Lack of access to credit and loans can prevent farmers from getting access to resources that are required to improve their adaptation and resilience under crisis conditions.




3.2. Verifying the Resiliency Measuring Model


Second-order confirmatory factor analysis was used to verify the six index resilience model, which was comprised of seven latent variables including resilience and six factors (Figure 2). Model fit statistics for the examined model are presented in Table 3.



The goodness-of-fit index (GFI), as a measure of fitness between the hypothesized model and the observed covariance matrix, was higher than 0.9 (GFI = 0.91), showing acceptable model fitness. Also, the comparative fit index (CFI) was higher than 0.9 (CFI = 0.94) which suggested a good fit to the data. CFI analyzes the model fit by examining the discrepancy between the data and the hypothesized model. Also, the incremental fit index (IFI) was higher than 0.9 (IFI = 0.94). Moreover, the root mean square error of approximation (RMSEA), another fit index, showed a good fit (0.05). In fact, the smaller the RMSEA (e.g., <0.06), the better the fit. Additionally, the Chi-square value was significant (χ = 96.3, p < 0.001) (Table 3).



According to the resilience measurement model, it can be stated that the factors used to measure this structure are acceptable and are consistent with the data. The results of the measurement model in Table 4 reveal that all six factor indicators were statistically significant at 0.001. The results show that all indicators were accurate enough to measure the six factors. Their validity and reliability were also confirmed.



Based on structural equation modeling (SEM), the effects of each factor and their significance on the resilience variable were assessed.



The results show that stability, adaptive capacity, income and food access, assets, and access to basic services have positive and significant effects on rural household resilience to food insecurity. In addition, social safety nets negatively and significantly affected household resilience to food insecurity, even though it is assumed that a household with high access to social safety nets will have a remarkable level of resiliency (Table 5).



“Stability,” as the most important factor, and “access to basic services,” as the weakest, were reported to determine household resilience. In fact, due to the variability and instability of given shocks such as long-term drought, household stability through a series of interactions was a crucial factor to improve the resilience and survival of vulnerable people and keep them resilient during a long time. On the other hand, stability, including high education of household members, high employment rates (no unemployment during the crisis period), maintaining trust among household members, and willingness to continue farming, was the most important determinant of resilience. Meanwhile, because of the uneven and inappropriate distribution of basic services (i.e., access to appropriate medical centers, educational centers at different levels, road quality, and transportation systems), this factor had a poor determinative effect on the resilience model.




3.3. Resiliency Status of Rural Households


In order to determine the resiliency of rural households to food insecurity under drought, after calculating the resilience score by weighting summation of confirmed indices, it was converted to a standardized score (SS) in the 0–100 range to facilitate interpretation. The mean of the rural household resilience score in the study sample was 41 which, with attention to range of the scale for this variable (0–100) was lower than average. Then, rural households were grouped based on their resilience factors through two-step cluster analysis. As shown in the chart, cluster analysis provided two resilience groups in rural households. 55.9% of rural households were distinguished as the “less-resilient” group by having relatively low food and income access, access to basic services, social safety nets, assets, adaptive capacity and stability scores, as compared to the 44.1% of other households that were identified as the “more-resilient” group. (Figure 3).




3.4. Characteristics Comparison between Resilience Groups


The differential characteristics between two groups of rural households with respect to resilience is debatable. Table 6 shows the results of a comparison of mean analysis followed by independent samples (T test) to compare the two groups of rural households.



The results indicate there was a significant difference between rural households with regard to resilience score (t = 23.6, p = 0.000). While more resilient rural households had a resilience mean score of 87.3 (SD = 6.3, scale= 0–100), the less resilient rural households had a resilience score of 66.2 (SD= 7.9). According to the findings, there is a significant difference between household groups with regard to age (t = −3.6, p = 0.000). Indeed, in more resilient households, the head of the household was younger (x = 50.39, SD = 12.6) than the head of less resilient households (x = 55.67, SD = 11.5). This has to do with their greater physical strength, higher social relationships, and access to internet and new technologies. This finding verifies the results of a study by Unay-Gailhard and others [38]. In terms of education level, there was a significant difference between two groups (t = 6.2, p = 0.000). The heads of less resilient households had a lower level of formal education (X = 5.3, SD = 3.8) than the other group (X = 8.6, SD = 4.67). Tesso and others [39], also Frankenberg and others [40], have shown that heads of households with higher education level and better decision-making skills are able to change agricultural operation and methods, to adapt to recommendations, and ultimately to improve income.



In addition, the findings (Table 6) showed a significant mean difference between rural households with regard to diversified income sources (t = 7.1, p = 0.003). According to this finding, the more resilient rural households had more income sources (x = 3, SD = 1.1) while the less resilient rural households had a low mean score for diversified income sources (x = 2, SD = 0.9). Households where agriculture was the primary source in their direct and indirect employment and income had poor resiliency. Schirmer and Hanigan [41] verified this finding. It is important to point out in critical situations that were caused by drought, none of the farming-based sources of income, nor indeed farming itself, can increase the adaptive capacity of households. On the other hand, there was a significant difference between more- and less-resilient rural households with regard to household employment rate (t = 2.9, p = 0.000), such that the rural households with higher employment rates were more resilient (x = 0.2, SD = 2.4) than the other group (X = 0.1, SD = 0.16).



According to Table 6, there is a significant mean difference between two groups of rural households with regard to land ownership (t = 3, p = 0.01). That is, more resilient rural households have more farmland (x = 9.59, SD = 11.8), because they had utilized their land using conservational methods and diversified cropping. This finding is congruent with the results of Alinovi and others [13], Ciani [27] and Maleksaeedi and Karami [42]. In terms of access to water used in agriculture, there was a significant difference between two household groups (t = 7, p = 0.03). According to this finding, less resilient households had less access to agricultural water (x = 1.9, SD = 2.1) as compared to more resilient rural households (x = 3.2, SD = 0.87). Regarding to the relationship between access to water resources and crop diversity, it could be concluded that water has been the limiting factor in increasing the production and income of the farmers. Schirmer and Hanigan [41] and Boudreau [43] verified these findings.



As the findings in Table 6 show, there was a significant mean difference between rural households with regard to use of agricultural extension services (t = 5.9, p = 0.000). According to this finding, more resilient rural households had received more extension services (x = 14, SD = 4.4). They showed more willingness and interest in acquiring information and skills to manage risks associated with disasters such as drought. This finding refers to the critical role of extension services in developing the resilience of the agricultural sector. Folke and others [44] came up with the same conclusion in regard to the vital role of extension services in improving resiliency.



The difference between more and less resilient rural households regarding to ownership of livestock and permanent assets (i.e., housing, store, warehouse, automobile, tractor and agricultural machinery, etc.) was statistically significant. In fact, more resilient rural households had more ownership in livestock (x = 22.2, SD = 72) and more permanent assets (x = 7.4, SD = 18). This finding confirms the results of studies by Schirmer and Hanigan [41].



As the results of the t-test in Table 6 indicate, there was a significant difference between the two household groups with regard to using adaptation strategies (t = 6.6, p = 0.000). Generally, less resilient rural households had a lower mean score in using adaptive strategies (x = 76.7, SD = 8.7) than more resilient rural households. These strategies include use of modern irrigation systems, conservational agriculture, crop insurance, etc. Chambers [45] indicated that utilization of adaptation strategies, as long-term and continuous processes, need efficient resources. So small and low-income farmers had difficulty in utilizing adaptation strategies.



Also, according to Table 6, there was no significant difference between the two groups of rural households with regard to number of household members and access to loans and credit. The reason for the lack of access to credit between two groups can be considered as the lack of government support, unfair access to credit, and the number of banking facilities in the study area. In this way, for small farmers with poor financial and credit support, access to government support would be difficult and out of reach.





4. Conclusions


The purpose of this study was to examine the determinants of rural household resiliency toward food insecurity based on six indicators (income and food access, access to basic services, assets, social safety net, adaptive capacity, and stability), derived from the FAO resilience index by Alinovi [13].



The results showed that the model presented in this research had a high predictability of resilience among rural families. This model provides a standard framework for assessing the ability of rural households to cope with and recover from shocks related to drought. The findings also indicated that the most important factor in determining household resiliency was stability. In fact, due to changing nature of drought in long term, the stability of households is an important factor to improving their resiliency.



A classification of households revealed two groups: high- and low-resilience rural households. The findings show that these two groups of rural households had different characteristics. According to findings, high resilient rural households had better educational levels, income diversity, employment status, land ownership, crop variety, water access, livestock and asset ownership, access to extensions, and use of adaptation strategies.



One strategy that can strengthen the ability of rural households to be more resilient is to offer them more financial assistance such as low interest rates or credit. This will give them more opportunities to be involved in non-farm activities.



In general, although the topic of resiliency with respect to food insecurity is a new issue, the present study tried to address this limitation and the results of this study would provide an appropriate framework for other researchers to follow up this issue in the future.



Due to the gradual nature of the drought, there are also potential limitations in the generalization of findings from this study to other contexts in the future. The results of this research may be of relevance to other less developed rural areas where most of the income comes from agriculture.



Further studies are also needed to recognize the concept of resilience to food insecurity under drought condition across geographical, economic, and sociocultural contexts.
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Figure 1. Map of the study area. 
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Figure 2. Confirmatory factor analysis model for rural households’ resilience index to food insecurity (details of the six indicators AFI, ABS, SSN, ASS, AC, and S can be found in Table 1). 






Figure 2. Confirmatory factor analysis model for rural households’ resilience index to food insecurity (details of the six indicators AFI, ABS, SSN, ASS, AC, and S can be found in Table 1).



[image: Sustainability 13 08384 g002]







[image: Sustainability 13 08384 g003 550] 





Figure 3. Comparison of the standard scores of six resilience indices. 
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Table 1. Study variables and selected indicators.
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	Variables
	Indicators





	Income and Food access (IFA)
	Amount of household income, limiting the amount of each meal, limiting the quality of each meal, reducing the number of meals per day, being without food in a whole day, and reduction in the amount of adult food in order to better children and employed members’ nutrition.



	Access to basic services (ABS)
	Access to a well-equipped health center, access to school in all levels, easy access to mobility and transport constraints.



	Social safety nets (SSN)
	Cash transfers from the Relief Committee, help and assistance of friends and relatives, participation and assistance from social groups.



	Assets (ASS)
	Land ownership (hectares), permanent assets (car, house, warehouse, garden, tractor, and shop/workshop, garden), livestock ownership (numbers) and income.



	Adaptive Capacity (ac)
	Diversified income, educational level of head of household, hope and effort to mitigate the consequences of crisis, belief in algebra and the availability of crises, self-confidence in abilities and compatibilities compared to others.



	Stability (S)
	The number of unemployed household members, the health status of household members (in last year), the level of trust among household members, and willingness to continue agricultural activities in future.
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Table 2. Summary statistics for the main variables of study.






Table 2. Summary statistics for the main variables of study.





	Variables
	Minimum
	Maximum
	Mean
	SD





	Age (year)
	25
	88
	53
	12.3



	Education level (years of schooling)
	0
	18
	6.8
	4.6



	The present of households with diversified job and income (in addition of farming) (%)
	0
	100
	55.2
	49.8



	Land ownership (ha)
	0
	50
	7.3
	8.2



	Agricultural water access (scale)
	1
	5
	2.6
	1.2



	Use of agricultural extension services(scale)
	7
	25
	12.6
	4



	Use of crop insurance (scale)
	1
	5
	1.9
	0.96



	Access to governmental credits and loans (scale)
	1
	5
	2
	0.86
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Table 3. Model fit summary statistics of confirmatory factor analysis for the household resilience index.
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	Chi-Square Value/Degree of Freedom (x2/Df)
	Significant Level (p)
	Goodness of Fit Index (GFI)
	Comparative Fit Index (CFI)
	IFI
	Root-Mean Square Error of Approximation (RMSEA)





	1.66
	0.001
	0.91
	0.94
	0.94
	0.05
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Table 4. Results of the measurement model for household resilience.
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	Factor
	Indicator
	Mean
	SD
	Bar
	ES
	p-Value
	α Cronbach (>0.6)
	Pc > 0.6
	AVE > 0.5





	INF
	INF1
	3.1
	0.87
	0.8
	
	
	0.89
	0.97
	0.9



	
	INF2
	3.5
	1.3
	0.89
	0.096
	0.001
	
	
	



	
	INF3
	3.2
	1.2
	0.87
	0.09
	0.001
	
	
	



	
	INF4
	4.2
	1.1
	0.74
	0.089
	0.001
	
	
	



	
	INF5
	4.5
	0.5
	0.39
	0.043
	0.001
	
	
	



	
	INF8
	3.7
	1.2
	0.79
	0.095
	0.001
	
	
	



	MS
	MS1
	3.04
	0.86
	0.73
	
	
	0.62
	0.90
	0.78



	
	MS2
	3.3
	0.91
	0.64
	0.14
	0.001
	
	
	



	
	MS5
	3
	0.91
	0.49
	0.12
	0.001
	
	
	



	
	MS9
	4.8
	0.53
	0.24
	0.06
	0.001
	
	
	



	SSN
	SSN1
	1.15
	0.54
	0.43
	
	
	0.56
	0.78
	0.54



	
	SSN7
	1.24
	0.53
	0.53
	0.23
	0.001
	
	
	



	
	SSN9
	2.9
	0.93
	−0.65
	0.44
	0.001
	
	
	



	ASS
	ASS1
	2.53
	0.7
	0.56
	0.06
	0.001
	0.6
	0.94
	0.81



	
	ASS5
	1.7
	0.79
	0.6
	0.067
	0.001
	
	
	



	
	ASS6
	1.6
	1.13
	0.27
	0.098
	0.001
	
	
	



	
	ASS7
	2.4
	0.9
	0.47
	
	
	
	
	



	ADP
	ADP1
	2.5
	1.1
	0.49
	0.18
	0.001
	0.73
	0.92
	0.68



	
	ADP2
	2.8
	0.81
	0.52
	0.14
	0.001
	
	
	



	
	ADP5
	2.85
	1.03
	0.49
	
	
	
	
	



	
	ADP6
	3.31
	1.3
	0.54
	0.23
	0.001
	
	
	



	
	ADP8
	3.1
	0.89
	0.82
	0.19
	0.001
	
	
	



	
	ADP9
	2.2
	0.89
	0.24
	0.15
	0.001
	
	
	



	SUS
	SUS1
	2.9
	1.1
	0.66
	
	
	0.72
	0.96
	0.85



	
	SUS3
	3.9
	1.1
	0.75
	0.1
	0.001
	
	
	



	
	SUS4
	3.6
	1.2
	0.63
	0.1
	0.001
	
	
	



	
	SUS8
	3.5
	0.77
	0.48
	0.07
	0.001
	
	
	










[image: Table] 





Table 5. SEM estimation results.
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	Ranking
	Resilience Factors
	Standardized Estimates (γ Coefficient)
	p-Value





	6
	Basic services
	0.35
	0.001 **



	5
	Social safety nets
	−0.90
	0.001 **



	4
	Assets
	0.895
	0.001 **



	3
	Access to income and food
	0.899
	0.001 **



	2
	Adaptive capacity
	0.91
	0.001 **



	1
	stability
	0.97
	0.001 **







p-value: ** p < 0.01.
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Table 6. Results of mean comparison for two groups of rural households.
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Characteristics

	
Clusters of Resilience to Food Insecurity

	
T

	
p




	
Less-Resilience

	
More-Resilience




	
Mean

	
SD

	
Mean

	
SD






	
Resilience

	
87.3

	
6.3

	
66.2

	
7.9

	
23.6

	
0.000




	
Age (years)

	
50.39

	
12.6

	
55.67

	
11.5

	
−3.6

	
0.000




	
Education level

	
8.6

	
4.67

	
5.3

	
3.8

	
6.2

	
0.000




	
Number of household members

	
3.9

	
1.1

	
3.7

	
1.2

	
0.8

	
0.3




	
Income diversity

	
3

	
1.1

	
2

	
0.9

	
7.1

	
0.003




	
Employed rate

	
0.2

	
2.4

	
0.1

	
0.16

	
2.9

	
0.000




	
Land ownership

	
9.59

	
11.8

	
6

	
7.6

	
3

	
0.01




	
Crop variety

	
2.75

	
1.2

	
1.95

	
0.9

	
6

	
0.000




	
Water access

	
3.2

	
0.87

	
1.9

	
2.1

	
7

	
0.03




	
Livestock

	
22.2

	
72

	
7.4

	
18

	
2.4

	
0.02




	
Assets ownership

	
4.2

	
1.3

	
3

	
1.2

	
7.5

	
0.000




	
Access to extension

	
14

	
4.4

	
11

	
3.2

	
5.9

	
0.000




	
Access to loan and credits

	
2.1

	
0.8

	
1.8

	
0.9

	
3

	
0.3




	
Use of adaptation strategies

	
84.1

	
9.8

	
76.7

	
8.7

	
6.6

	
0.000
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