
Frontiers in Sustainable Food Systems 01 frontiersin.org

Rural household resilience to 
food insecurity in Mekiet district, 
Ethiopia
Tadsual Asfaw Dessie 1* and Birhan Sisay Demsie 2

1 Department of Rural Development and Agricultural Extension, College of Agriculture and Natural 
Resources, Mekidela Amba University, Tullu Awulia, Ethiopia, 2 Institute of Disaster Risk Management 
and Food Security Studies,Bahir Dar University, Bahirdar, Ethiopia

Introduction: Food insecurity remains a global issue and a top national priority 
in Ethiopia. However, it continues to pose a serious challenge in rural areas. 
Therefore, this study investigated household resilience to food insecurity among 
rural residents in Mekiet district.

Methods: A cross-sectional research design was used, focusing on two 
agroecological zones of Mekiet district—lowland and midland—involving 228 
respondents. The study employed both quantitative and qualitative approaches. 
Multistage sampling techniques were employed to select the sample households, 
and factor analysis was employed to analyze the data.

Results and discussion: The results from the factor analysis using the TANGO 
approach showed that the latent variables of absorptive and adaptive capacities had 
factor loadings of 0.98 and 0.79, respectively. On the other hand, transformative 
capacity showed a negative loading (−0.78), with all variables being statistically 
significant. The mean household resilience capacity index was 0.51. The variables 
of absorptive and adaptive capacities were positively associated with household 
resilience capacity, while transformative capacity exhibited a strong negative 
association. All factor loadings were significant, exceeding the recommended 
absolute value of 0.364 for sample sizes of 200 or more. Additionally, these variables 
were also highly correlated with resilience capacity. The study recommends that 
resilience programs be implemented at district, community, and household levels 
to enhance resilience to food insecurity.
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Background of the study

Food security emerged as a critical global issue in the mid-1970s, particularly at the World 
Food Conference of 1974, which was convened in response to the global food crisis (Clay, 
2002). Since then, it has remained a central concern for global, national, and local communities 
and institutions. Achieving food security continues to be a challenge at all levels (WHO, 2019; 
FAO, 2020). A report by FAO, IFAD, UNICEF, WFP and WHO (2021) revealed that 768 
million people faced hunger worldwide in 2020, an increase of 118 million from 2019. The 
report highlights that global hunger, malnutrition, and food insecurity are serious problems 
worldwide. In addition, more than one-third of the 282 million people in Africa experienced 
hunger. The report also indicates that the total number of undernourished people in 
sub-Saharan Africa continues to increase over time (FAO, 2020).

Ethiopia, as part of sub-Saharan Africa, is frequently cited for its persistent issues with 
chronic and transitory food insecurity (WHO, 2019; FAO, 2020). According to Mohamed 
(2017), Ethiopia’s food insecurity situation is highly linked to recurring food shortages and 
famine, which is often driven by recurrent droughts. More than 41% of the Ethiopian 
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population lives below the poverty line, with over 31 million people 
suffering from undernutrition (Birhane et al., 2014; Welderufael, 2014; 
FAO, 2018).

Negash (2019) noted that the Amhara region is significantly 
affected by food insecurity in Ethiopia. Similarly, Kasie et al. (2017) 
reported that the Amhara region primarily suffers from recurrent 
droughts and chronic food insecurity.

Another study by Goshu (2016) highlighted that the Amhara 
regional state, the second most populous regional state after Oromia 
in Ethiopia, has the highest prevalence of food insecurity. His study 
focused on the determinants of rural food security in the North Wollo 
zone of Amhara Regional State. The North Wollo zone is categorized 
as food insecure. According to Aragie and Genanu (2017), average 
agricultural production in the North Wollo zone is sufficient for only 
9 months of the year. The zone comprises 10 rural districts, with 8 of 
these districts, including Mekiet district (the study area), being the 
most drought-prone and food-insecure.

More recently, the concept of resilience to Food Insecurity has 
emerged and gained wider attention (Constas and Barrett, 2013; 
Frankenberger, 2015; FAO, 2016; Smith and Frankenberger, 2018; 
Atara et  al., 2020; Beyene et  al., 2023). This approach focuses on 
measuring the ability of systems, such as households, to absorb the 
negative impacts of unpredictable shocks, rather than merely 
predicting the occurrence of crises (Frankenberger and Nelson, 2013). 
Highlighting the growing interest in this concept, Constas and Barrett 
(2013) noted that the rapid and widespread adoption of resilience as 
a framework underscores its recognition as a key solution to poverty 
and food insecurity. Resilience enhances a household’s capacity to 
maintain a certain level of well-being, such as food security, by 
withstanding shocks and stressors (Alinovi et al., 2010; FAO, 2014; 
Atara et al., 2020).

Thus, to investigate and measure household resilience to food 
insecurity, two widely recommended approaches are the Resilience 
Index Measurement and Analysis (RIMA) (FAO, 2014, 2016) and the 
Technical Assistance to Non-Governmental Organizations (TANGO) 
measurement approaches (Frankenberger, 2015; Smith and 
Frankenberger, 2018).

However, several empirical studies assessing household resilience 
to food insecurity in Ethiopia have primarily used the RIMA 
approach. For instance, Demeke and Tefera (2013) identified the 
determinants of sustainable resilience for food and nutrition security 
among rural farming households based on the ERHS using the RIMA 
approach. Similarly, Guyu and Muluneh (2015) showed household 
resilience to seasonal food insecurity in northwestern Ethiopia, 
estimating household resilience as a latent variable through the RIMA 
approach. More recently, studies by Atara et al. (2020) and Beyene 
et al. (2023) also used the RIMA approach to assess the resilience of 
rural households to food insecurity in Southern Ethiopia. Given the 
focus of previous studies on the RIMA approach, this study addresses 
a gap by investigating rural household resilience to food insecurity 
using the other recommended TANGO measurement approach.

Furthermore, TANGO International developed a significantly 
modified variation on RIMA, first with a program evaluation in 
Ethiopia by Frankenberger (2015) and subsequently in Bangladesh 
(Smith and Frankenberger, 2018).

The TANGO method focuses on household- and community-
level capacities: absorptive, adaptive, and transformative, which are 
hypothesized to promote resilience.

Constas et al. (2014) define resilience as the capacity to ensure that 
adverse stressors and shocks do not lead to long-lasting negative 
developmental consequences. Since 2018, the TANGO approach has 
been the recommended framework for resilience analysis in USAID-
funded projects (Henly-Shepard and Sagara, 2018). The TANGO 
resilience survey module is now systematically collected to evaluate 
resilience investments by USAID. Therefore, this study aimed to 
investigate rural household resilience to food insecurity using the 
TANGO approach in Mekiet district.

Methods

The study area

The study was conducted in Mekiet district, North Wollo zone, 
Amhara National Regional State, Northeast Ethiopia. This district is 
situated 656 km from the capital city, Addis Ababa, and 159 km from 
the regional city, Bahir Dar. The district is bordered to the south by 
the Dawunt and Wadila districts, to the west by the Lay Gayint district 
of the South Gondar zone, to the north by the Lasta and Bugna 
districts, and to the east by the Gazo district (Negussie, 2019). As 
shown in Figure  1, the district is located between 11°35‟50‟ N 
-12°20‟30‟ N north latitudes and 38°32‟35‟ E - 39°16‟40‟ E east 
longitudes. The agroecological zones of the study area are lowlands 
(27%), midlands (63%), and highlands.

The estimated average annual rainfall ranges from 600 mm in the 
lowlands to 1,120 mm in the highlands, whereas the area’s mean 
maximum and minimum temperatures are approximately 24.6°C and 
12.1°C, respectively. The main source of livelihood for the local 
community is small-scale rain agriculture (MWADO, 2024).

Research design and sampling procedure

This study employed a cross-sectional research design, in which 
data were gathered from households only once. The study employed 
a household survey as its primary research strategy, using a 
predominantly quantitative approach, complemented by a 
qualitative approach.

Multistage sampling was used to identify the study area and the 
sample households. Mekiet district was purposefully selected due to 
its status as a top drought-prone area, with more than half of its 
population being chronically food insecure and highly exposed to 
recurrent droughts. Second, the district was stratified based on 
agroecological zones (highlands, midlands, and lowlands). Then, in 
each agroecological zone, kebeles were selected using simple random 
sampling. However, in the study sample, kebeles were selected from 
two agroecological zones: midlands and lowlands. Two agroclimates 
were purposefully selected. As a result, a large portion of the 
population lives in the two agroecological zones: midland (63%) and 
lowland (27%). Additionally, the two agroecological zones (midlands 
and lowlands) have a high frequency of drought occurrence, a level of 
food insecurity, and a higher number of safety net program 
beneficiaries than highlands (MWADO, 2024). Moreover, in the two 
agroecological zones, there is low access to basic services such as 
water, distance to market, distance from the district town, education, 
and health services, and there is a lack of infrastructure (including 

https://doi.org/10.3389/fsufs.2024.1391904
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org


Dessie and Demsie 10.3389/fsufs.2024.1391904

Frontiers in Sustainable Food Systems 03 frontiersin.org

roads or electricity). Proportional sampling was then applied to ensure 
fair distribution of kebeles and households across agroecological 
zones. Three sample kebeles were selected from the midland (Berekeza 
and Aymate) and lowland (Debrekerbie).

The minimum sample size for this study was calculated using the 
mathematical formula suggested by Cochran (1977). The sample size 
was determined by considering a 95% confidence level, a desired level 
of precision (z = 1.96), and an estimated population proportion (p) of 
10% (reflecting the 10% of the population that understands household 
resilience (Naing et al., 2006)). The formula used to calculate and 
determine the sample size is as follows:

 

( )
( )

. . .
,

.

× ∗ −×
= = =

22

2 2
1 96 0 1 1 0 1z pqn n 138

d 0 05

where n = is the desired sample size, z = the desired confidence 
level, p = the estimated proportion of the population to be included in 
the sample, q = 1-p, and d is the desired level of precision or level of 
statistical significance or margin of error.

This calculation assumes a 5% precision level (e), commonly used 
in social science research, with a 95% confidence level (z = 1.96) and 
an estimated population proportion (p) of 10% [reflecting the 10% of 
the population knowledgeable about household resilience (Naing 
et al., 2006)]. This Cochran sample size determination formula is valid 
if the calculated sample size is smaller than or equal to 5% of the target 
population of the study (n/N ≤ 0.05).

Fortunately, the calculated sample size of this study was <5% of 
the study population. However, household surveys often have 

non-sampling (non-response) errors, mainly due to poorly defined 
variables, respondent bias or failure to respond, coverage errors, and 
researcher compiling errors. To mitigate these issues, it is 
recommended to oversample by 10 to 20% of the computed sample 
size (Naing et al., 2006). Therefore, considering a design effect of 1.5 
due to the multistage sampling technique and a 10% non-response 
rate, the total sample size was adjusted to [(138 + 10%) × (1.5) = 228].

Thus, 228 sample household respondents were selected using a 
systematic random sampling technique, with the probability 
proportional to the size of each kebeles, applying appropriate sampling 
intervals (k).

Methods of data sources and collection

There are two main types of data sources that a study can collect: 
primary and secondary. This study mainly utilized primary data 
collected from selected rural households in the study area. As this 
study focused on household-level resilience to food insecurity, the 
household was the unit of analysis. As the unit of analysis for the study 
is rural households, the study utilized a structured interview schedule 
method for data collection, in addition to utilizing key informants and 
conducting focus group discussions. Thus, nine key informants were 
interviewed, and three focus groups were interviewed from each 
kebeles. The number of focus group participants in one group for each 
kebeles was 6–10 members.

Secondary data were collected from the Agricultural Office of 
Mekiet district. From this office, information related to the total 
number of households in the district, the total number of households 

FIGURE 1

Location map of the study area source: own extraction from Ethiopian map shape file 2018.
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residing in the rural area, and general information about the 
infrastructure and access to social services in the district were 
collected. Furthermore, information related to assistance provided to 
poor rural households, such as social safety nets and emergency aid, 
was collected.

Method of data analysis

To conduct the study, the TANGO International approach was 
developed as a significantly modified variation in resilience index 
measurement analysis, first with a program evaluation in Ethiopia 
(Frankenberger, 2015) and subsequently in Bangladesh (Smith and 
Frankenberger, 2018). Since 2018, the TANGO approach has served 
as the basis for recommended resilience analysis under USAID-
funded projects (Henly-Shepard and Sagara 2018), and the associated 
TANGO resilience survey module is now systematically used to 
evaluate resilience investments by USAID. The TANGO approach 
focuses on the household- and community-level capacities across 
three resilience capacity dimensions: absorptive, adaptive, and 
transformative. These dimensions are hypothesized to promote 
resilience. Each of these resilience capacity dimensions was estimated 
using observable household-level variables.

The overall household resilience capacity and its TANGO 
dimensions were estimated using factor analysis. First, the dimensions 
of resilience capacity—absorptive, adaptive, and transformative—were 
estimated using factor analysis (FA) of the observed variables. The 
procedure allows for the reduction of the set of variables used as proxy 
indicators for the latent variable—the dimension of interest—as a 
single variable. Second, the overall resilience capacity index was 
constructed by combining the three resilience capacity dimensions 
using factor analysis. Factor analysis was used to estimate a construct 
that was not directly observed, that is, the dimensions of the resilience 
capacity (Bollen, 2002).

According to Bollen (2002), the basic idea of a latent variable 
approach is that “there are one or more latent variables that create the 
association between unobserved variables.” The formal expression of 
this idea is as follows:

 , , , ,= + + +…+ +i 0 1 i 1 2 i 2 k i k iΥ λ λ ε λ ε λ ε µ

where; iΥ = observed indicator for the ith case.
0λ = intercept term.
, ,…i 1 i kε ε  = factor loading for the 1st through k case.
iµ  = unique variable or error term.

To calculate an index for the latent variable, the factor analysis 
identifies one or more common factors that linearly reconstruct the 
observed variables by predicting their correlation matrix. It then 
calculates the factor loadings for multiple common factors. These 
loadings are used to identify the common factor that appeared to 
represent the concept being measured. Such identification takes 
place by examining the signs and magnitudes of the loadings. 
Identification is achieved by examining the signs and magnitudes 
of the loadings. The overall resilience capacity index is calculated 
as follows:

 ( ),= + +i 1 i 2 i 3 iRCI ABC ADC TCβ β β

where iRCI = resilience capacity index, iABC = absorptive 
capacity, iADC = adaptive capacity, iTC =Transformative capacity, and 

nβ = is the factor analysis coefficient estimated using inter-
correlations among the three resilience capacity dimensions. They are 
interpreted as weights assigned to the capacities in the estimation of 
an overall resilience capacity index, with greater weights assigned to 
capacities that correlate more highly with the overall index. The final 
factor indexes are re-scaled from 0 to 100 using a mini-max procedure 
according to the following expression, where Min is the minimum 
value of the estimated index and Max is its maximum value.

 
( ) Factor Index minFactor Index 0 100

max min
−

− =
−

The statistical requirement for the appropriateness of a good 
factor analysis model and its family model was checked based on the 
Kaiser Meyer Olkin (KMO) measures of sampling adequacy, Bartlett’s 
test of sphericity, the existence of multicollinearity or singularity, and 
factor loadings (DiStefano et al., 2009; Odum, 2011; Field, 2009; Yong 
and Pearce, 2013; Kaiser, 1960).

To organize the data for analysis, all quantitative datasets were 
coded and entered into SPSS-version 25 (due to its quality for data 
management) and exported into STATA version 14.1 (due to its 
quality for executing and using statistical models). Additionally, data 
from focus group discussions and key informant interviews were 
analyzed concurrently and thematically with the quantitative results.

Results and discussion

Measuring household resilience to food 
insecurity using the TANGO approach

The TANGO approach was constructed from the three resilience 
capacity dimensions of absorptive, adaptive, and transformative 
capacities. For this purpose, the TANGO approach adopted a factor 
analysis (FA) model based on observable variables to estimate the 
three resilience capacity dimensions and overall household resilience 
capacity. Therefore, each dimension of resilience capacity, namely 
absorptive capacity, adaptive capacity, and transformative capacity, 
was estimated specifically as follows.

Absorptive capacity

Absorptive capacity is a latent variable that refers to the ability to 
minimize exposure to shocks and stresses and to recover quickly when 
they occur. Strengthening absorptive capacity at the community and 
household levels helps reduce disaster risk and enables households to 
absorb the impacts of shocks without experiencing permanent 
negative impacts on their long-term food security. Absorptive capacity 
consists of five observed variables: bonding social capital, asset 
ownership, cash savings, access to informal safety nets, and disaster 
preparedness and mitigation. Before estimating absorptive capacity, 
some of these variables were indexed and estimated through factor 
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analysis. Finally, absorptive capacity was estimated using the 
observed variables.

In the estimations of absorptive capacity, two factors were retained 
because their eigenvalues were greater than one. The first and second 
factors obtained 34 and 21% of the variation. These variables explain 
55% of the total variation (see Supplementary Appendix Table A1). As 
presented in Table 1, all statistical requirements for a good factor 
analysis model were tested and satisfied, as recommended by the 
Kaiser rule. Moreover, all five variables were found to be statistically 
significant, with an absolute value of factor loadings greater than 
0.364. As expected, the factor loadings of all variables except the asset 
ownership index, disaster preparedness, and mitigation were positive 
and high. The same study by Sunday et al. (2021) shows that access to 
informal safety nets is the most important factor contributing to 
absorptive capacity in rural households in Uganda.

Therefore, the relative size of the factor loading for each variable 
has important policy implications (i.e., the higher the loading, the 
more important it is, and the more policy attention should be placed 
on it). Generally, as suggested by the statistical criteria mentioned 
above, factor scores can be used to estimate the ABC variable. As a 
result, two factors were used to estimate ABC, as their contribution 
was adequate. This is estimated as follows:

 
0.34 factor1 0.21 factor2ABC

2
∗ + ∗

=

The value obtained from this equation was used to estimate the 
RCI using the TANGO approach.

Adaptive capacity

Adaptive capacity is one of the latent variables of resilience 
capacity in the TANGO approach, which involves making positive and 
informed choices regarding alternative livelihood strategies. The 
adaptive capacity in the TANGO approach involves bridging social 
capital, linking social capital, livelihood diversity, human capital, and 
access to information. Consequently, before approximating the 

adaptive capacity, some of the variables were indexed and estimated 
using factor analysis. Finally, adaptive capacity was estimated through 
the aggregate indices of all five variables based on the 
appropriate models.

The result specifies that using factor analysis, two components 
were extracted as both appeared significant, based on Kaiser’s rule, in 
terms of explaining variations within the data (Supplementary  
Appendix Table A2). As shown in Table  2, the relevant statistical 
requirements for the good-factor model were also checked and 
satisfied. All five variables were found to be statistically significant, 
with an absolute value of loadings greater than 0.364  in terms of 
contribution to adaptive capacity.

Given the nature of the variables, the signs of loadings were also 
expected. For instance, adaptive capacity is a proxy, with five variables 
having a strong and positive loading, except for the human capital 
index. The human capital index has negative loadings. Hence, the 
negative loading of the variable indicates that adaptive capacity 
declines as the household head’s literacy status becomes poorer. 
Linking social capital and accessing information has higher factor 
loads in adaptive capacity. A similar study by Sunday et al. (2021) 
found that adaptive capacity, linking social capital, and access to 
information are the most important factors for increasing household 
resilience to food insecurity in Uganda.

Subsequently, the components produced were meaningful in 
terms of the share of total variances explained, and both were 
considered as the underlying latent variable for AC. Hence, the 
component scores obtained using the Bartlett scoring method were 
combined to estimate the latent variable of (AC). This is accomplished 
by using the relative variance explained by each component as a 
weight. Hence, the AC index for each household is the weighted sum 
of its score for each of the two components:

 
0.293 factor1 0.209 factor2AC

2
∗ + ∗

=

The result obtained from this equation was used to construct the 
RCI using the TANGO approach.

TABLE 1 Factor loadings of absorptive capacity.

Variables Factor 1 Factor 2 Uniqueness

Bonding social 

capital index

0.7997 −0.0519 0.3578

Asset ownership 

index

−0.5959 −0.0797 0.6386

Cash saving 0.0196 0.8162 0.3334

Access to informal 

safety nets

0.7393 0.2703 0.3803

Disaster 

preparedness and 

mitigation index

0.3972 −0.5583 0.5305

Determinant of the correlation matrix = 0.697

Bartlett test of sphericity, Chi-square = 81.05, Df = 10, p-value = 0.000

Kaiser-Meyer-Olkin measure of sampling adequacy (KMO =0.593)

TABLE 2 Factor loadings of adaptive capacity.

Variables Factor 1 Factor 2 Uniqueness

Bridging social 

capital index

0.1037 0.6804 0.5263

Linking social 

capital

0.7070 0.0346 0.4989

Livelihood 

diversity index

0.6417 −0.0184 0.5879

Human capital 

index

0.3580 −0.7141 0.3619

Access to 

information index

0.6462 0.2669 0.5112

Bartlett test of sphericity (chi-square = 38.627, df = 10, p-value = 0.000)

KMO measure of sampling adequacy = 0.550

Determinant of the correlation matrix = 0.842
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Transformative capacity

Transformative capacity is the third latent variable of resilience 
capacity in the TANGO approach, which enables conditions that 
foster lasting resilience. Transformative capacities were constructed 
from access to formal safety nets, markets, extension services, 
responsibility governance, public services, and communal natural 
resources. Therefore, before approximating the transformative 
capacity, some of the variables were indices estimated through factor 
analysis. Finally, the transformative capacity was estimated based on 
the observed variables.

In the estimation of transformative capacity, three factors were 
retained based on their eigenvalues, each greater than one. Together, 
these variables explain 60.97% of the total variation 
(Supplementary Appendix Table A3). As presented in Table 3, all 
statistical requirements for a valid factor analysis model were tested 
and met, which is in line with the Kaiser rule. Moreover, all six 
variables were found to be statistically significant, with factor loadings 
having absolute values greater than 0.364.

As expected, the factor loadings for all variables, except access to 
markets and extension services, were both positive and high, 
indicating their significant contribution to estimating transformative 
capacity. Similarly, a study conducted by Asmamaw et  al. (2019) 
showed that transformative capacity variables play a significant role in 
determining household resilience capacities.

The combined factor score of the three factors was used to 
estimate the latent variables for transformative capacity. This was 
accomplished by using the relative variance explained by each factor 
as a weight. The transformative capacity for each household was then 

calculated as the weighted sum of its score across the three factors. 
Therefore, the transformative capacity was estimated as follows:

 
0.265 factor1 0.176 factor2 0.168 factor3TC

3
∗ + ∗ + ∗

=

The result obtained from this equation was further used to 
estimate the resilience capacity index using the TANGO approach.

Furthermore, this finding is in line with the ideas of focus group 
discussants. They stated that the issue of food insecurity was highly 
interconnected with social and public services such as road transport, 
extension services, health services, and electricity. In particular, during 
the summer season, it was not easy to move from home to the market 
center because the market was located far from the kebeles. Additionally, 
there was limited access to availability of health services, provision of 
livelihood activities (crop and livestock), and performing any day-to-day 
activities. Furthermore, households have faced problems selling and 
buying agricultural products for household consumption purposes at the 
right time. Thus, governments and local actors should address these 
problems by improving social services. If there are better social services 
in our kebeles, each household is doing and practicing any trade activities 
with the main source of income for agriculture, and the households can 
resist different shocks such as poverty and food insecurity.

Aggregating household resilience capacity 
in the TANGO approach

The TANGO approach employs factor analysis in its second stage 
to estimate the overall resilience capacity index based on the results 
from the three resilience capacity dimensions. All statistical 
requirements for the goodness-of-fit of the factor analysis model were 
tested, and all passed the tests. Bartlett’s test of sphericity was 
significant (chi-square = 16.137, df = 3, p < 0.001), indicating sufficient 
correlation among variables to justify running the factor analysis. The 
KMO test of sampling adequacy was 0.500, and the determinant of the 
R-matrix was 0.900.

Following the Kaiser rule, two factors were retained, as their 
eigenvalues were greater than or equal to one. These two factors 
accounted for approximately 75.5% of the total variance 
(Supplementary Appendix Table A4). Both statistical measurements 
were well above the minimum required thresholds, confirming that 
issues such as insufficient sample size and multicollinearity are not 
of concern.

As presented in Table 4, absorptive capacity has a positive and 
high factor loading from the three latent variables and has a strong 
correlation with the resilience capacity index. The factor loading was 
0.979, which was greater than 0.364, and the correlation coefficient 
was 0.127, which was significant at 0.01. This result is similar to that 
of Martin (2019), one of the latent variables of RCI, which had the 
highest factor loadings and the largest contribution to household 
resilience. In addition, adaptive capacities have a positive and higher 
factor loading, which is 0.797, and have a higher correlation coefficient 
with a resilience capacity index of 0.778, suggesting that these two 
latent variables contribute significantly to the estimation of the 
household resilience capacity. Similarly, a study conducted by 
Villoslada (2019) found that adaptive capacity has higher factor 
loadings and contributes to household resilience. Moreover, d’Errico 

TABLE 3 Factor loadings of transformative capacity.

Variables Factor 
1

Factor 
2

Factor 
3

Uniqueness

Quality and 

responsibility 

of governance

0.4787 0.7331 0.1626 0.2070

Access to 

formal safety 

nets

0.7197 0.3160 −0.1983 0.3428

Access to 

market

−0.4985 0.3149 −0.3346 0.5404

Access to 

extension 

services

−0.4549 0.4509 −0.0900 0.5816

Access to 

public services 

index

−0.3318 0.1944 0.8642 −0.3318

Access to 

communal 

natural 

resource index

0.5273 −0.2878 0.2728 0.5647

Bartlett test of sphericity (chi-square = 54.462, df = 15, p-value = 0.000)

Kaiser-Meyer-Olkin measure of sampling adequacy (KMO = 0.576)

Determinant of the correlation matrix = 0.784
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et al.’s (2018) results from factor analysis show that adaptive capacity 
contributes the most to building resilience capacity among households 
in Uganda. On the other hand, transformative capacities have strong 
but negative factor loadings that are significant at (−780) because their 
absolute value is greater than the minimum required. Moreover, the 
implications of negative load indicated that the households did not 
have more access to the market, agricultural extension services, social 
services (road, health, school, water, and electricity), communal 
natural resources, and access to formal safety nets (productive safety 
net program and emergency aid). As a result, these households lacked 
the capacity to be  resilient against food insecurity. The extreme 
negative value of the result shows the most vulnerable households, 
whereas the positive value shows resilient ones.

It is also possible to show the relationships between the overall 
household resilience capacity index and the three latent variables 
(absorptive, adaptive, and transformative capacities) of the TANGO 

approach, using two-way scatter plots. Scatter plots show the 
relationship between the overall RCI and the latent variables. The line 
drawn in a scatter plot, which is close to almost all points in the plot, 
is the line of best fit. If the variables are correlated, the points fall along 
a line or a curve. The better the correlation is, the closer the points are 
to the line. Hence, as shown in Figure 2, the scatter plots of resilience 
capacity with latent variables in the TANGO approach, adaptive 
capacity, and absorptive capacity have a positive correlation, while 
transformative capacity has a negative relationship.

In general, the overall results of the resilience capacity index from 
the stage two factor analysis suggest that household resilience is 
strongly dependent on absorptive and adaptive capacities. Specifically, 
variables such as the bonding social capital index, asset ownership 
index, cash savings, access to informal safety nets, and disaster 
preparedness and mitigation index from the absorptive, along with the 
bridging social capital index, linking social capital, livelihood diversity 
index, and access to information index from adaptive capacities of 
resilience, play a significant role in strengthening household 
resilience capacities.

These findings align with the study by Sunday et al. (2021) in 
Uganda, which also showed that absorptive and adaptive capacities 
significantly contribute to household resilience capacity. Therefore, 
resilience-oriented interventions should prioritize these variables to 
enhance the resilience capacity of households.

Conclusion and recommendation

Conclusion

This study was conducted in Mekiet district, North Wollo Zone, 
Amhara National Regional State, Ethiopia. This study applied the 

TABLE 4 Factor loadings of resilience capacity in TANGO methods.

Variable Factor 
1

Factor 
2

Uniqueness Corr. 
RCI

Absorptive 

capacity index

0.1218 0.9796 0.0256 0.127***

Adaptive 

capacity index

0.7970 0.0553 0.3617 0.778***

Transformative 

capacity index

−0.7802 0.2095 0.3474 −0.798***

Bartlett test of sphericity; (Chi-square = 16.137, df = 3, p-value = 0.000)

Kaiser-Meyer-Olkin measure of sampling adequacy = (KMO = 0.500)

Determinant of the correlation matrix = 0.900

***Correlation is significant at the level of 0.01.

FIGURE 2

Scatter plots of resilience capacity with TANGO dimensions.
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technical assistance to non-governmental organization (TANGO) 
method to assess households’ ability to withstand food insecurity, 
using a factor analysis model. The study focused on three latent 
variables: absorptive capacity, adaptive capacity, and transformative 
capacity. The findings revealed that, while transformative capacity 
exhibited a strong negative loading (−0.78), absorptive and adaptive 
capacities showed positive values of 0.98 and 0.79, respectively. All 
factor loadings were statistically significant, with absolute values 
exceeding 0.364, which is recommended for sample sizes of 200 or 
more. Additionally, resilience capacity was found to have a strong 
correlation with these latent variables, highlighting the importance of 
absorptive and adaptive capacities in enabling households to withstand 
food insecurity. The study highlights the need for resilience programs 
to be implemented at district, community, and household levels to 
enhance the ability to cope with food insecurity.

Recommendations

Concerning TANGO’s measures of household resilience, the 
ability of households to withstand future food insecurity shocks and 
stressors is maintained. Based on this fact, the following 
recommendations were made:

 • In TANGO’s framework, one of the latent variables, 
transformative capacity, showed negative factor loadings. The 
extreme negative value indicates that the most vulnerable 
households are at higher risk. Therefore, resilience policies 
should prioritize programs that enhance access to formal safety 
nets, markets, extension services, governance responsibility, 
public services (such as road transport, extension, market, credit, 
health services, and electricity), and communal natural resources.

 • Resilience policies and programs should be implemented at the 
district, neighborhood, and household levels to enhance 
households’ capacity to withstand and recover from 
adverse events.

 • This study employed a cross-sectional methodology to assess 
households’ ability to withstand and recover from food insecurity 
at a particular point in time. As a result, it is recommended that 
future research use longitudinal datasets to investigate 
fluctuations in household resilience over time in response to 
food insecurity.
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