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ABSTRACT

Recent global and African food crises have raised the importance of resilience as a
determinant of the ability of households to cope with shocks and stresses that affect food
security. This article sets out to develop a measure for resilience to provide a concise tool
for measuring and monitoring food security in comparative ways across countries. It
presents the results of the development of a resilience score tested using Demographic and
Health Survey (DHS) household data for five African countries from two different time
periods per country. Cluster analysis was used to classify households into socio-economic
groups. The first index used Categorical Principal Component Analysis (CATPCA) and
the second a simple sum of assets. Both indices were able to detect changes in household
socio-economic status over the data periods in all five countries. However, the results for
the two indices were not always consistent. The simple sum method results matched the
published national Millennium Development Goal data more closely than the Categorical
Principal Component Analysis method. The simple sum of assets has potential as an
impact indictor for development programmes aimed at improving household food security
and as a national to Millennium Development Goal indicator. It provides a simple tool for
tracking resilience from data that is routinely collected through multiple in-country

surveys and available from national statistics.
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1 INTRODUCTION

Food security measurement has evaded researchers since the emergence of this term after the
1974 global food crisis. Numerous attempts to establish a measure for this complex and
multifaceted concept have emerged in literature over the decades (for a review of food
security measurements, see Hendriks, 2005). The most recent literature since the turn of the
century has focused on measuring vulnerability (Alinovi et al., 2009). However, vulnerability
is static and unable to predict the future capacity to absorb shocks that threaten household
food security. Alinovi et al. (2009) explain that this is so for two reasons: conceptually, the
multidimensionality of food security and the unpredictability of many shocks make
vulnerability measures ineffective, and empirically, a lack of longitudinal data on various
risks constrains the analysis of trends.

The 2008 global food crisis and more recently, the Horn of Africa crisis, have renewed
focus on the need to build household resilience about food security. A number of continental
and international framewaorks for food security indicate the importance of building, protecting
and promoting resilience. Frameworks such as the Global Strategic Framework currently
under development through the Committee for World Food Security (CFS, 2011), the United
Nations System Comprehensive Framework for Action (High Level Task Force on the Global
Food Crisis, 2011), and the Comprehensive African Agricultural Development Programme’s
(CAADP) Framework for African Food Security (NEPAD, 2009), recognise the need for
national governments to institute public programmes that focus on ensuring households are
able to withstand and recover from shocks that threaten or reduce food insecurity. The
Framework for African Food Security (FAFS) sets out Africa’s plan of action to attain food
security, improve agricultural productivity, develop dynamic regional and sub-regional
agricultural markets, integrate farmers into a market economy and to achieve a more equitable
distribution of wealth (Hendriks et al., 2009, citing NEPAD, 2003). The FAFS aims to ensure
that agricultural growth simultaneously stimulates economic growth and reduces hunger and

poverty to meet the first Millennium Development Goal (MDG). Evidence suggests that the



inability to cope with risk and vulnerability plays a role in perpetuating poverty (Collier and
Gunning, 1999; Dercon et al., 2005; Dercon, 2005; Dercon, 2006). An improvement in
household resilience — the ability to cope with risk — could reduce vulnerability and food
insecurity.

The FAFS recognizes the significance of resilience and risk management in reducing
household poverty and has, as its first priority, the improvement of household risk
management (or resilience). Table 1 sets out the key food security challenges identified in the
FAFS and the solutions proposed to address these challenges and achieve the CAADP overall
objectives. The CAADP Monitoring and Evaluation Framework sets out 32 indicators that
countries are expected to report on at least annually to measure progress toward established
CAADP and national goals for economic growth and reduction of poverty and hunger.
However, due to the lack of concise and agreed on measures of food security, no indicators
are currently included in the CAADP Monitoring and Evaluation Framework that directly

measure food security.

Table 1: Summary of the FAFS challenges, solutions and proposed monitoring and evaluation indicators

Food Security Challenges Food Security Solutions Monitoring and evaluation

indicators

Inadequate food crisis management| Reduced risk and improved | No international measure available

at all levels resilience

Inadequate  food supply and| Increased supply of affordable food | Proportion of income spent on food

marketing systems

Lack of income opportunities Increased incomes for the poor Income per capita per day

Hunger, malnutrition and poor| Improved dietary diversity Dietary Diversity

dietary quality

Reduced malnutrition Stunting* (height-to-age ratio)

Note: *Stunting can only be included if anthropometrics are available or if surveys record the last entry on a
Road to Health card for small children. Otherwise, this variable can simply be omitted to give a 4-indicator
score.

Sources: NEPAD (2009) and Hendriks (2011)

While internationally recognised measurements exist for the estimation of three of the four
FAFS elements (income per capita, percentage income spent on food, and dietary diversity),

measures for resilience do not exist (see Figure 1). The fifth measure (reduced malnutrition)




included in the country scorecard in Figure 1, is proposed as an optional measure determined
by rates of stunting. Determining malnutrition rates requires the use of anthropometric
measurements, which are extensive, resource intensive and time consuming to collect.
However, these statistics are often available in countries and provide the most direct measure

of malnutrition and more accurate assessment of the situation.

SCORE CARD FOR MONITORING COUNTRIES’ PROGRESS TOWARDS ACHIEVING NATIONAL GOALS

Progress
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Figure 1: FAFS score card (Hendriks, 2011)

This article sets out to develop a measure for resilience to complete the scorecard and provide
a concise tool for measuring and monitoring food security in comparative ways. It presents
the results of the development of a resilience score tested using Demographic and Health
Survey (DHS) household data for five African countries from two different time periods per
country (Macro International Inc., 2010). Households were classified into socio-economic
status groups by cluster analysis and the results for each country were compared over two sets
of data to determine if the resilience index was able to detect changes in household socio-
economic status over time. Finally, the results were compared with published national poverty
estimates.

This article is organized as follows. The first section presents a brief overview of the
related literature. The next section describes the data and methodology. The results from the



application of the index are presented and discussed in section four. Section five presents the

conclusions and policy recommendations.

2 LITERATURE REVIEW

2.1  Risk and resilience

Risk is an important factor contributing to poverty and deprivation in the developing world
(Kinsey et al., 1998; Dercon, 2006). Evidence suggests that the inability to cope with risk is
an impediment to economic growth (Rosenzweig and Binswanger, 1993; Elbers et al., 2003;
Dercon et al., 2005; Dercon, 2005; Dercon, 2006; Dercon and Christiaensen, 2008) and plays
a role in perpetuating poverty (Collier and Gunning, 1999; Dercon et al., 2005; Dercon, 2005;
Dercon, 2006). The decisions households make to mitigate risk have implications for poverty
(Dercon, 2006). Some strategies may provide protection against shocks, but reduce incomes
(Rosenzweig and Binswanger, 1993; Dercon et al., 2005; Dercon, 2006). For example,
through diversifying agricultural crops, over specialising or opting not to adopt new
technologies, households may avoid more profitable, yet risky activities, becoming
permanently trapped in poverty (Dercon, 2006).. In this way, risk is itself a cause of poverty
and an improvement in the ability to cope with risk could be a means of escaping poverty.

If the ability of food insecure households to cope with risk — resilience — can be improved,
they would be more able to absorb shocks, cope with stresses, allocate resources to more
profitable enterprises and improve their chances of escaping poverty. So too, improved
resilience would reduce the burden on government resources and international aid. The FAFS
acknowledges the importance of reducing risk and recognizes that an understanding of the
resilience households possess is necessary in order to protect, provide and promote resilience
at all levels (Hendriks, 2011). The framework seeks to promote the resilience of vulnerable
populations in Africa (NEPAD, 2009).

2.2 Household assets and resilience

Sen (1981) explained that vulnerability (to famine) is a function of relative poverty and
relative poverty is a function of a household’s ownership of tangible assets and the rate at
which these can be exchanged for food. Swift (2006) explains that a reduction in assets
increases vulnerability to poverty and hunger. He concludes that a low asset status could be an
indicator of vulnerability. Chambers (2006) gives support to Swift’s suggestion and concludes

that asset indicators need to be included in the design of appropriate measurement tools.



Similarly, Maxwell and Smith (1992) propose that asset holdings could be used as an
indicator of food insecurity. Moser (1998) suggests that vulnerability to hunger is a result of
threats and a lack of resilience. Assets and entitlements provide liquidity during times of
stress (Moser and Holland, 1997; Moser, 1998). Therefore, food insecurity is linked to asset
ownership: the lower the asset ownership, the higher the likelihood of food insecurity (Moser,
1998). In their discussion of the measurement of vulnerability, Lovendal and Knowles (2005)
suggest that asset values could be used as a proxy of the ability of a household to cope with
shocks. They explain that assets are an important part of risk management as they can be used
to smooth consumption, and access to assets influences the ability to prevent, mitigate and
cope with shocks.

From the literature it is clear that the presence of risk may perpetuate poverty, whereas
improved resilience may be a means of overcoming poverty. Assets play a role in a
household’s ability to cope with risk. Therefore, if asset ownership could be “measured”, the
outcome would give an indication of a household’s resilience. Asset-based indices have been
used in several studies (Filmer and Pritchett, 1994; 1999; 2001; Rutstein and Johnson, 2004;
McKenzie, 2005; Gwatkin et al., 2007), giving an indication of the wealth of assets owned by
a particular household. This, in turn, could be used as a relative indication of household
resilience. Therefore, based on the premise that the level of asset ownership is an indication of
a household’s ability to cope with risk, an asset-based index could be used to estimate a socio-

economic status score as an indicator of the relative resilience of the particular household.

3 RESEARCH METHODOLOGY

In this study, an asset-based index was used to estimate household resilience scores for 10
DHS datasets taken from five countries for two different time periods per country. The
households were grouped into five clusters of increasing resilience using cluster analysis. The
proportion of households falling into the clusters was compared for each country across the

two time periods to determine whether changes in resilience could be detected over time.

3.1 Data description

The data used in the study were taken from the household component of the DHSs for five
African countries. The DHSs are large, nationally representative household surveys with a
focus on obtaining nationally representative and cross-nationally comparable household level
data to plan, monitor and improve population, health and nutrition programmes. The surveys

are an extensive, reliable source of data for health and demographic analysis in developing



countries (Kolenikov and Angeles, 2009; Measure DHS, undated). The survey questionnaires
are based on a generic survey, with some contextualisation for specific country context
(Measure DHS, undated), as such, the assets included in the survey differ across countries.
The Human Development Report (UNDP, 2009) lists countries in order of the
proportion of the population living below US$1.25 per day. The countries were selected by
grouping the African countries appearing in the report into three categories — rich, middle and
poor — based on their United Nations Development Programme (2009) poverty ranking.
Countries from each category with a DHS version five — the most recent round of DHS
surveys — were selected for analysis. The five countries chosen were Tanzania (2004, 2007)
from the “poor” category; Mali (2001, 2006) and Uganda (2000, 2006) from the “middle”
category; and Egypt (2005, 2008) and Kenya (2003, 2008) from the “rich” category. While
the datasets were not from the same years, the study aimed at investigating if the resilience
indicator could detect changes over time. The results for each country are, therefore, not

comparable across countries.

3.2  Resilience index construction

The variables included in the two indices were taken from variables related to asset ownership
and characteristics of the household dwelling available in the DHS datasets. These included
variables such as “owns a car”, “owns a phone” and “owns a television” for the asset
ownership variables and “type of toilet facility”, “source of drinking water” and ‘“has
electricity” for the household characteristics variables. The indices were not identical for each
country due to variations in the data.

PCA is a widely used means of generating the weights for the variables included in an
asset index; therefore, the chosen variables must also meet the assumptions of PCA. PCA is
based on the assumptions that variables have at least an interval level of measurement and are
linearly related to one another (Linting, 2007). In the case of categorical data, these
assumptions may be violated and the application of standard PCA to such data may lead to
serious problems (Linting, 2007). Linting (2007), among others (Meulman et al., 2004a;
Meulman et al., 2004b; Linting et al., 2007; Costantini et al., 2010; Mair and de Leeuw, 2010;
Manisera et al., 2010), suggests the use of nonlinear PCA as a means of dealing with
categorical data.

Sampling adequacy, suitability for data reduction and no significant outliers are
additional assumptions underlying the application of PCA. In this study, five country datasets

were used; the smallest dataset used had a sample size (N) of 8 497 households and the



average sample size was 11 678 households. As a first step in the selection of the indicator
variables for inclusion in the index, descriptive analyses were carried out for all possible
variables from each of the chosen countries’ DHS datasets. While descriptive analyses assist
the selection of variables, they are also a useful tool for detecting issues such as missing
values and coding errors (Vyas and Kumaranayake, 2006). However, the mean and standard
deviation estimates are only useful for the durable asset variables with only two categories,
such as “owns a radio” or does not. The mean and standard deviation for the durable asset
variables, as well as the number of missing values for all variables, were then examined. The
correlations between variables were also considered, as an indication of the variables’
suitability for PCA. The variables for inclusion in the index were chosen based on these
statistics. Variables with high levels of missing values were excluded. No numeric variables
were included in the indices; as such there were no significant outliers.

A number of the variables included in the asset indices were categorical in nature,
therefore, the first resilience index was estimated using a Categorical Principal Component
Analysis (CATPCA), available in SPSS Categories 10 onwards (Meulman et al., 2004a;
Meulman et al., 2004b). Nonlinear PCA has been suggested as a solution to the possible
inappropriateness of applying standard (linear) PCA to categorical data when these variables
may not fulfil the assumptions of linear relationships between variables and a measurement
scale at least on the interval level (Meulman et al., 2004a; Meulman et al., 2004b; Linting,
2007; Linting et al., 2007; Costantini et al., 2010; Mair and de Leeuw, 2010; Manisera et al.,
2010). A detailed discussion of the mathematics of nonlinear PCA is given by Gifi (1990),
Meulman et al. (2004b) and Linting (2007).

The scores were generated by applying CATPCA to the variables selected from each
country dataset to determine the indicator weights for the variables. Once the indicator
weights had been estimated and the index of resilience constructed, the index was applied to

the individual households and a score for each household was calculated using Equation (1):
A= f1 X (ajl —ag)/(s1) +... +fyx (a,-N -an) / (sn) 1)

where A; was the resilience score for household j, f; was the component loading generated by
CATPCA for the first variable, aj; was the jth household’s value for the first variable, and a;
and s; were the mean and standard deviation, respectively, of the first variable over all the
households. As an alternative to using a statistical means of generating weights for an index

of resilience, a simple count of household possessions could be used to generate a score of



resilience, as done for socio-economic status by Hatloy et al. (2000), Montgomery et al.
(1999) and Garenne and Hohmann-Garenne (2003). A list of household possessions was
selected from those available in the DHS datasets for each of the chosen countries, and
recoded as dummy variables with a value of one assigned to the category linked to a higher
level of socio-economic status and zero otherwise. Consequently, the final index score was

simply a sum of all the dummy variables.

3.3 Household classification

Once the individual household scores had been estimated (using both methods) for both time
periods for each country dataset, k-means cluster analysis was used to classify the households
into groups of similar levels of resilience. Cluster analysis is a technique used to identify
homogeneous groups of cases in multivariate datasets (Norusis, 2008:359). The cases are
grouped based on the values of the selected variables so that “similar” cases fall into the same
group or cluster (Manly, 1994:128). k-means clustering was chosen for the analysis of the
country household data in this study as dataset sizes exceed 1000 cases: Garson (2010)
suggests k-means cluster analysis is appropriate when N exceeds 1 000. The results for each

country over the two time periods were then compared.

4 RESULTS AND DISCUSSION

4.1  Resilience comparison over time — CATPCA

The resilience index applied in this section was constructed by means of the CATPCA
method. The households were classified into five groups representing different levels of
resilience using k-means cluster analysis of the estimated resilience scores. The cluster sizes —
as a proportion of the total population — are presented by country and year in Table 2. Each
cluster represents a different level of resilience — least to most resilient. The proportion of the
sample allocated to each cluster represents the proportion of sample households allocated to
the five categories or levels of resilience. Comparisons were drawn between the resilience
scores of the two different years. There were slight differences in the variables included in the
construction of the indices between the years due to the variation between countries.
Therefore, direct comparisons of the scores were not entirely reliable and should not be given
too much attention. In the discussion below the terms “poor”, “rich” and “forms” thereof are

used loosely to describe differences in resilience: the estimated resilience scores are relative to

one another within each dataset and give no indication of absolute levels of poverty or wealth.



Table 2: Cluster sizes (proportion of total sample) by country and year, based on the estimated household

resilience scores using the CATPCA index and k-means cluster analysis with five clusters

Country Year Proportion of total sample allocated to each cluster/level of| Total (%)
resilience (%)
Least Less Nominal More Most
Egypt 2005 8.3 24.0 34.7 22.5 10.5 100
2008 104 31.6 30.9 194 7.7 100
Kenya 2003 43.3 30.9 141 7.6 41 100
2008 30.3 326 19.9 12.2 5.0 100
Mali 2001 57.4 28.7 7.8 3.9 2.2 100
2006 65.8 19.3 8.9 4.0 19 100
Uganda 2000 43.2 305 16.0 7.5 2.8 100
2006 45.3 31.9 12.7 6.9 3.2 100
Tanzania 2004 61.8 21.2 10.0 4.6 24 100
2007 58.0 24.9 9.0 6.4 1.7 100

Note: Relative resilience increases from the least resilient cluster to the most resilient cluster.

Source: Survey data (various years).

For three of the five countries analysed, the results showed an increase in the proportion of
households allocated to the cluster of least resilience (cluster 1) from the earlier time period to
the more recent period. For Kenya and Tanzania, there was a decrease in the proportion of
households allocated to the least resilient level. The results also indicated that the proportion
of households allocated to the most resilient group (cluster 5) decreased from the earlier time
period to the more recent period for three of the five countries. For Kenya and Uganda, the
proportion of households assigned to the most resilient cluster increased slightly.

The cluster containing the highest proportion of households for the 2005 Egypt
analysis was the cluster of nominal resilience, whereas for the 2008 analysis the largest cluster
was the less resilient cluster. Along with the increase in the proportion of households
allocated to the cluster of least resilience from 2005 to 2008, this result suggests that a
relatively larger proportion of households were relatively less resilient than their counterparts
in 2008 compared with 2005.




This conclusion was reflected in a decrease in the highest resilience score between 2005
(18.77) and 2008 (18.1) and the lower mean resilience score for the most resilient cluster of
the 2008 period. However, the lowest resilience score did not decrease from 2005 (-19.96) to
2008 (-17.30) and the mean score of the least resilient cluster was actually higher for the 2008
year. It could be concluded that for Egypt, a higher proportion of the population was relatively
less resilient in 2008 than in 2005, yet the extremely vulnerable were better off in terms of
resilience in the later period. The differences in mean scores between the clusters were more
similar for the 2008 analyses compared with the 2005 results, suggesting that resilience was
more broadly evident in 2008 that in 2005. The conclusions drawn assume the samples were
representative of the population.

For Kenya, there was a decrease in the proportion of households allocated to the
cluster of least resilience and an increase in the number of households allocated to all the
other clusters between 2003 and 2008. For the 2003 analysis, the largest proportion of
households was allocated to the least resilient cluster whereas for 2008 the largest cluster was
the less resilient one. The maximum resilience score was higher for 2008 (23.14) than 2003
(20.42) and so was the mean resilience score for the most resilient cluster. However, the
minimum resilience score was lower for 2008 than 20054Similarly the mean resilience score
for the least resilient cluster was lower for 2008 than 2003.

For Kenya, it was concluded that a lower proportion of the population was extremely
vulnerable in 2008 than in 2003, yet the most vulnerable were worse off in 2008 as shown by
the lower minimum score and lower mean score for the least resilient cluster for the 2008
year. The differences in the mean scores between clusters were more similar for the 2003
analysis, suggesting lower inequality across households in 2003 than in 2008. The difference
between the minimum and maximum resilience scores for 2008 (32.92) implies a more
generalised or widespread resilience in 2008 than in 2003 (27.06).

The results for Mali suggest there was an increase in extreme poverty between 2001
and 2006 as shown by the increase in the proportion of households allocated to the least
resilient cluster. The extremely poor were worse off as indicated by a lower minimum
resilience score, as well as a lower mean score for the least resilient cluster for 2006 compared
with 2001. The proportion of households allocated to the most resilient cluster decreased from
2001 (2.2 per cent) to 2006 (1.9 per cent), and the relatively more resilient households appear
to have more assets in 2006 than 2001 as both the mean score for the most resilient cluster

and the maximum score were higher in 2006 than in 2001.



The Ugandan results indicate an increase in extreme poverty between 2000 and 2006,
although the change is slight — 43.2 per cent of the population fell into the least resilient
cluster for the 2000 period and 45.3 per cent for the 2006 period. There was also a slight
decrease in the mean resilience score for the least resilient cluster between 2000 (-4.28) and
2006 (-5.21). Additionally, there was a small increase in the proportion of households
assigned to the most resilient cluster between 2000 (2.8) and 2006 (3.2) and an increase in the
mean score for this cluster from 2000 (18.65) to 2006 (23.60). The differences in mean scores
between the clusters were more similar for the 2000 analysis, suggesting that household
resilience in Uganda was more evenly distributed in 2000 than in 2006.

For Tanzania, from 2004 to 2007, there was a decrease in the proportion of households
allocated to the lowest level of resilience as well as a decrease in the proportion of households
falling into the most resilient category. However, these changes were relatively small. The
mean resilience score for both the relatively poor and more resilient clusters decreased
slightly from 2004 to 2007 as did the minimum score for the total sample. From these
observations it was concluded that the overall level of resilience decreased from 2004 to 2007
for households in Tanzania. The differences in the mean resilience score between the clusters
were comparable for the two time periods, suggesting that the distribution of resilience in
2007 was similar to that in 2004.

The discussion above demonstrates how the resilience index combined with k-means
cluster analysis could be used to monitor changes in household resilience over time. However,
this measure only gives an indication of adjustments in the proportion of households falling
into the relative categories of resilience over time and does not give any indication of the
actual level of resilience represented by the clusters. The estimated scores are relative and
their values are not directly comparable between countries: the actual levels of resilience
represented by the clusters for one country are not necessarily the same for another and the

scores do not indicate actual levels of resilience or food insecurity.

4.2  Resilience comparison over time — simple sum of assets

The CATPCA method of asset weight estimation is time consuming as the variables have to
be recoded twice — once before CATPCA is applied and once after — to achieve the final
ordering of the categories and weights for each variable. The additional recoding processes
may introduce a number of computational errors into the analysis. The simple sum method is

quicker to apply and less susceptible to computational errors as only the dichotomous



variables are used in their binary form. In order to investigate the possibility of using the

simple sum method instead of the CATPCA method, the comparison of household socio-

economic status over time was repeated using the simple sum method of weight estimation.

The results are presented in Table 3 as the proportion of households allocated to each cluster

by country and year.

Table 3: Cluster sizes (proportion of total sample) by country and year, based on the estimated household

resilience scores using the simple sum index and k-means cluster analysis with five clusters

Country Year Proportion of total sample allocated to each cluster/level of| Total (%)
resilience (%)
Least Less Nominal More Most
Egypt 2005 3.9 15.6 56.6 18.8 51 100
2008 3.7 15.8 58.9 18.4 33 100
Kenya 2003 54.9 31.8 5.9 6.7 0.7 100
2008 323 332 284 5.3 0.8 100
Mali 2001 20.5 59.4 151 3.7 1.2 100
2006 42.8 45.2 8.7 2.3 1.0 100
Uganda 2000 475 34.2 13.0 4.0 1.3 100
2006 22.0 53.1 16.3 6.1 25 100
Tanzania 2004 29.2 59.9 6.9 3.4 0.6 100
2007 23.3 66.6 7.0 2.8 0.3 100

Note: Relative resilience increases from the least resilient cluster to the most resilient cluster.

Source: Survey data (various years).

The direction and size (in percentage points) of the change in the proportion of households

allocated to the clusters between the first and second data sets for the CATPCA and simple

sum (SS) methods are presented in Table 4.




Table 4: The change in cluster sizes (percentage points) from the first year to the second year of analysis for the

five countries and both methods of index construction

Country | Change

Least resilient Less resilient Nominally More resilient Most resilient

resilient

CATPCA | SS CATPCA | SS CATPCA | SS CATPCA | SS CATPCA | SS
Egypt 2.1 03 | 7.6 02 |-3.8 23 |-31 04 | -2.8 -1.9
Kenya -13.0 -22.6 | 1.7 1.4 5.8 225 | 4.6 -14 | 0.9 0.1
Mali 8.4 223 | -94 -142 1.1 -64 | 0.1 -1.4 | -0.3 -0.2
Uganda 2.1 -2551| 14 18.9 | -3.3 3.3 -0.6 21 (04 1.2
Tanzania | -3.8 -59 | 3.7 6.7 -1.0 0.1 1.8 -0.6 | -0.7 -0.3

Note: Relative resilience increases from the least resilient cluster to the most resilient cluster.
CATPCA refers to Categorical Principal Component Analysis.
SS refers to Simple sum of assets.

Source: Survey data (various years).

From these results it is clear that neither the size nor the direction of the change was the same
for both methods across all the countries. For example, the simple sum results for Egypt
showed that the proportion of households in the least resilient cluster decreased by 0.3
percentage points from 2005 to 2008, whereas the results from the CATPCA-based
classification showed an increase of 2.1 percentage points. Both methods showed a decrease
in the proportion of households allocated to the most resilient cluster from 2005 to 2008,
although the size of the change was larger by the CATPCA method. Similar discrepancies
between the methods are apparent throughout the results. The changes in the proportion of
households allocated to the different levels of resilience differ depending on the method of
index construction. In this case, using the CATPCA method produced different, and often
opposite, trends in the movement of households between levels of resilience over time to the
simple sum method. While the simple sum method offers a quicker, easier means of
constructing an index of resilience, it uses less information and this omission of information
clearly affects the classification results. The method of index construction does affect the
household classification outcomes and the trends in the movement of households between
clusters over time. In other words, not only does the method of index construction affect the

actual cluster sizes, it also affects the direction of changes in the cluster sizes over time.




4.3  Comparison of results with reported poverty estimates and methods

If asset ownership is taken as a proxy for income, comparison of the resilience score changes
over time can be compared with trends in poverty data for the same countries over the same
time periods. The Millennium Development Goals Report for Egypt for 2010 (Ministry of
Economic Development — Egypt, 2010) reflected a three-percentage point fall in the incidence
of poverty in Egypt between 2005 and 2008. The incidence of poverty is calculated as the
proportion of the population living below US$1.25 per day (Ministry of Economic
Development — Egypt, 2010). This outcome is in line with the conclusions drawn from the
simple sum results, but in contrast to results of the CATPCA method.

The Egypt Human Development Report (HDR) for 2008 (UNDP, 2008) puts the poor,
as a proportion of the total population, at 20.7 per cent for 2004 and 19.6 per cent for 2006
based on the national poverty line for Egypt. The 2010 HDR indicates that 21.6 per cent of the
population was poor in the 2008/09 period. These figures suggest an increase in the
proportion of the poor in Egypt between 2005 and 2008, which is in line with the conclusions
drawn from the CATPCA results, but in contrast to results of the simple sum method.

A study conducted by the World Bank in Kenya over the 1997-2005/06 time period
(World Bank, 2008) showed a decrease in poverty by 5.5 per cent, but no reduction in the
severity of poverty, and concluded that the poorest of the poor lost out in absolute terms.
There was an increase in the income levels of the rich and inequality worsened. The study
used the cost of buying the amount of energy sufficient to meet the recommended daily
nutritional requirements and minimal non-food needs as a poverty threshold. The conclusions
drawn from the World Bank analysis (World Bank, 2008) lend support to the results obtained
in this study.

However, outcomes of an investigation of poverty dynamics in Kenya over the 1997
to 2007 period by Suri et al. (2009) are somewhat different. Suri et al. (2009) also found a
decrease in the proportion of the poor — poverty levels fell from 50.0 per cent to 37.6 per cent
from 1997 to 2007. An individual was defined as poor if he/she fell below a pre-determined
level of economic welfare. However, their estimates showed an increase in the incomes of the
poorest by 30.0 per cent. Suri et al. (2009) concluded that the poorest of the poor were better
off in 2007 than in 1997. The incomes of the richest decreased by 20.0 per cent and overall
income equality fell. Suri et al’s. (2009) results differ from the conclusions drawn from the

changes in resilience estimated for Kenya in this study. However, the time periods considered



in each of the three studies discussed differ slightly, which may partly account for the
difference in outcomes.

For both the CATPCA and simple sum methods, the results for Mali indicate an
increase in the proportion of extremely poor households during the 2001 to 2006 period.
Conversely, the Poverty Reduction Strategy Paper for Mali 2006 (IMF, 2008) reports a
decline in poverty between 2001 and 2005 that is attributed mainly to a fall in urban poverty.
The Poverty Reduction Strategy Paper for Mali 2006 indicates that there was also a reduction
in the degree and severity of poverty. This outcome is consistent with the conclusion drawn
from the simple sum method results of a lower level of resilience. However, the CATPCA
method results implied that the level of resilience worsened in Mali between 2001 and 2006.

The 2010 Millennium Development Goals Report for Uganda (Ministry of Finance,
Planning and Economic Development — Uganda, 2010) reported poverty headcounts of 34.0
per cent (the per cent of the population living below one US dollar per day) for the 1999/2000
period and 31.0 per cent for the 2005/2006 period. These estimates indicated that there was a
three percentage point drop in the proportion of the population living below the one US dollar
per day poverty line between 1999/2000 and 2005/2006. This finding supports the
conclusions drawn from the simple sum method results, but does not match the CATPCA
method results.

The midway evaluation of the Millennium Development Goals for Tanzania (2000—
2008) showed a decline of approximately 1.4 percentage points in the proportion of the
population living below one US dollar per day between 2003/2004 and 2006/2007 (Poverty
Eradication and Economic Empowerment Division, United Republic of Tanzania, 2008).
These results support the findings in this study of a fall in the per cent of poor/vulnerable
households in Tanzania between 2004 and 2007 by both the CATPCA and simple sum
methods. Similarly, the 2009 Poverty and Human Development Report for Tanzania indicated
that there was a fall in the proportion of households living on less than one US dollar per day
between 2001 and 2007 (Research and Analysis Working Group, United Republic of
Tanzania, 2009). Table 5 compares the direction of changes in the per cent of the population
allocated to the cluster of lowest resilience over time by the CATPCA and simple sum

methods with poverty trends reported in the various country MDG documents.



Table 5: The direction of changes in the per cent of the population allocated to the relatively most vulnerable

cluster over time by the CATPCA and simple sum methods compared to trends in poverty estimates reported in

various MDG documents

Method Increase/decrease in the proportion of vulnerable/poor households over time
Egypt Kenya Mali Uganda Tanzania

CATPCA 1 ! 1 1 l

Simple sum ! ! 1 ! !

MDG Report l n/a n/a ! !

Note: CATPCA refers to Categorical Principal Component Analysis.

Source: Survey data (various years).

The increase/decrease for the CATPCA and simple sum methods are based on the authors’
calculations using the estimated household resilience scores and reflect increases or decreases
in the per cent of households allocated to the relatively poorest cluster for each country over
time. The increase/decrease for the MDG Report row was taken from the country MDG
reports where available from www.undp.org/mdg/reports.shtml.

It was found that the two methods of generating the resilience scores — the CATPCA
and simple sum methods — did not consistently produce the same results and, therefore, the
conclusions regarding the changes in the proportion of the poor and the level of resilience
over time did not always concur. For Egypt, the results of the CATPCA and simple sum
methods differed and support could be found in the literature for the conclusions drawn from
the simple sum results. For Kenya, both methods produced similar results, for which support
could be found in poverty estimates reported by the World Bank (2008) and by Suri et al.
(2009). The CATPCA and simple sum methods both showed similar changes in the
proportion of the relatively most vulnerable in Mali. However, the results were in contrast to
trends reported by the IMF (2008). For Uganda, the CATPCA and simple sum method results
differed and support for the simple sum method results and conclusions was found in the 2010
Millennium Development Goals Report for Uganda (Ministry of Finance, Planning and
Economic Development - Uganda, 2010). Lastly, the results produced by the CATPCA and
simple sum methods for Tanzania were in agreement with one another regarding changes in
the proportion of the relatively more vulnerable between 2004 and 2007. These results were
supported by poverty estimates and trends reported by the Tanzania government in two

separate documents (Poverty Eradication and Economic Empowerment Division, United



http://www.undp.org/mdg/reports.shtml

Republic of Tanzania, 2008; Research and Analysis Working Group, United Republic of
Tanzania, 2009).

From these comparisons, it is clear that neither the CATPCA method nor the simple
sum method was in agreement with the published poverty estimates for the analyses and in the
case of Mali, neither method was supported by the literature considered. Even within the
poverty literature consulted, there were differences in estimated poverty levels. The various
methods and data sources used to estimate the poverty levels considered here were
considerably different. These differences affect the outcomes to such an extent that different
methods of estimating poverty levels and trends can produce contrasting results. Sabry (2009)
suggests that if a large proportion of the population under study is considered to live near the
chosen poverty line, then the variations in poverty estimates could be exaggerated as even
slight differences in methodology could have large effects on the estimated numbers of the

poor.

5 CONCLUSIONS

This article set out to develop a measure for resilience to complete the CAADP FAFS
scorecard and provide a concise tool for measuring and monitoring food security in
comparative ways across countries. It presents the results of the development of a resilience
score tested using Demographic and Health Survey (DHS) household data for five African
countries from two different time periods per country.

This analysis has shown that both resilience indices were able to detect changes in
household resilience over time in the five chosen countries and often matched published
poverty rates. However, the choice of methodology — CATPCA versus simple sum — in
estimating the household socio-economic status scores did affect the results, producing, at
times, contrasting conclusions regarding resilience changes in a number of countries. The
simple sum method results matched the published national data more closely than the
CATPCA method.

Importantly, the resilience scores generated using the study approach are relative and
not directly comparable across countries or over time as data constraints meant that identical
variables (assets included in the survey questionnaire) were not available. As the DHS uses a
standard basic questionnaire contextualised by country, the assets included in the survey differ
across countries. Therefore, the score is limited in its ability to identify absolute household
resilience as the same score for households in two different analyses does not necessarily

represent the same level of resilience. However, the resilience index and the classification of



households into groups by cluster analysis were able to detect changes in resilience over time
and, therefore, may be useful tools in monitoring changes in household resilience. ‘More
broadly, the score may offer a useful and simple tool for policy and programme impact for
food security and development programmes that seek to improve household resilience. The
score may be a helpful impact indicator to evaluate development programmes and national
policy interventions.

The resilience score has a potential to measure progress towards improved household
resilience and could be useful to policy makers in analysing the impact of household risk
management interventions. The score provides a simple indicator of resilience to complete the
food security score and enable monitoring and evaluation of country progress towards
CAADP goals. The score may offer a useful and simple tool for impact assessment to predict
and evaluate policy and intervention impact at various levels of society. Future research is
required to confirm whether the observed changes in household asset levels are an accurate
reflection of changes in household resilience, or whether the scores vary over time due to

other factors or influences.
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