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PIAAC’s Role in Global Food Security: Evidence from machine learning-based feature
selection across three major food security indicators
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Abstract
The PIAAC country dataset for 36 countries is explored to understand its role in global food
security, adding to its significance in sustainable development goal four, zero hunger.
Keywords: PIAAC, food security, adult, skills, sustainable development

Purpose of the study

Since the conceptualization, implementation, and procurement of adult skills and competency
(PTAAC) data from 32 OECD and 4 non-OECD countries, research on PIAAC has been in the
literature database since 2008. Several dimensions of adult skills and competencies have been
discussed until now including the link between adult skills, and health and well-being. Better self-
reporting of health information and understanding of health practices are shown to be vital
outcomes of adult skills and competencies (Feinberg et al., 2016; Marius & Strom,
2020; Heilmann, 2020) in different countries where PIAAC was conducted. Other research
domains of investigation include cross-national analyses of literacy, numeracy, and problem-
solving skills, their trends, and patterns (Evans et al., 2017), methodological, and design
improvements in the PIAAC assessments (Rammstedt et al., 2017; Goldhammer et al., 2017),
policy interventions (Volante et al., 2017), and vocational training (Hédmaél&inen et al., 2017; Lee
et al., 2019). However, food and food security dimensions have not been studied in the context of
adult skills and competencies. When specifically looking into the literature database on PIAAC
data analysis, it resulted in 170 scholarly research papers, reports, and book chapters. Multifarious
topics have been explored since 2010 and the present, however, there is no evidence of PIAAC
scores being related to food security dimensions. The closest literature found was the publications
(n=12) highlighting the association of PIAAC literacy, numeracy, and problem-solving skills and
health dimension among people, and the paper (n=1) describing the association between PIAAC
numeracy skill levels and home use skills of individuals.

Perspective or theoretical framework
There are two dimensions to studying food security: adult skills and competency nexus. The first
one pertains to a society where adult skills and competencies are relatively scarce, and the second
dimension is where the adults in the society are skilled, competent, and prosperous. In the first
dimension, improving adult learning, skills, and competencies will improve better comprehension
of food information leading to improvement in all four aspects (food availability, food
affordability, quality and health, and natural resources and sustainability) of household food
security levels. Whereas, in the second dimension, where society is already educated, skilled and
prosperous, the demand for food is ever-increasing and varies greatly by composition. Therefore,
providing the right type of information on food will improve food wastage issues and the overall
thought process of people regarding food choices on a daily basis, which will eventually improve



food security levels in urban, and semi-urban areas. However, in both dimensions, establishing an
empirical link between food security, and adult skills and competency is indispensable. With this
motivation, our study aims to identify a relevant set of variables that can be used to empirically
establish a causal link between food security, and adult skills and competency. Machine learning
(ML) tools have a diverse range of feature selection methods that uses simpler models that shorter
training time and helps reduce overfitting issues.

Research design

For our study, we employed ML-based supervised feature selection using a wrapper tool called
the random forest feature selection to obtain relevant variables that could throw light on empirical
relations between adult skills and competencies and food security. Additionally, for validation of
the results, we performed ML-based feature selection using other different wrappers, embedded,
and filter tools, like Boruta (Kursa & Rudnicki, 2010), Recursive feature selection (Yan & Zhang,
2015), XgBoost without SHAP and XgBoost with SHAP (Dunn et al., 2021), Linear regressor
(Sahin et al., 2021), and Stepwise regression (Zhang, 2016), information theory-based metrics like
varrank analysis (Kratzer, 2022; Battiti,1994), Genetic algorithm (Yan & Zhang, 2015).

The set of dependent variables (outcome) included three country-level food security indicators
estimated for the most recent years (global food security indicator, the prevalence of
undernourishment, and the prevalence of severe food insecurity). The predictors were PIAAC
country-level data on mean literacy, numeracy, and problem-solving skill scores, mean literacy,
numeracy, and problem-solving skill scores based on gender, parental literacy, and age group
diversity, rate of adult literacy, level of adult education (secondary, and tertiary), and adult
employment rate. The results were compared and ranked across all ML feature selection tools to
finally get the set of key indicators of adult skills and competency that can be further used to
explore its causal links with food security.

Findings
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Table 1: Top variables selected for each
target variable using 8 different feature
selection techniques.
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Implications for adult education theory and practice
The findings are extremely important for furthering research on interdisciplinary dimensions of
adult learning and leadership studies, and PIAAC data. Very little research work has been
conducted on looking into the potential of adult learning in sustainable development goals. Our
findings support the probable role of adult learning in the world’s one of the most challenging
issues of food insecurity. Moreover, it establishes the important role of PIAAC data globally, and
the need to have similar large-scale data assessments for other parts of the world which have severe
food insecurity-related problems. Our findings are extremely crucial for policymakers to combat
crucial challenges that arise because of global food insecurity. The importance of adult learning
variables from PIAAC data determines what suitable policies and initiatives from different
organizations both governmental and non-governmental, incorporating adult education must be
taken to combat global food insecurity.
Our working paper on the development of the concept of adult food security literacy (Roy &
Zacharakis, 2022) is well aligned with our present work on understanding the role of PIAAC (adult
learning, and competencies) on global food security. Based on the critical adult learning and
competency features of food security indicators, and their causal links, we propose a food security
literacy platform for adults which is fundamentally a development platform that will enable
widespread education and awareness among adults about different dimensions of household food
security at various levels.
In conclusion, in our current research on understanding the role of adult learning and competencies
in combating global challenges arising due to food insecurity, we have used robust multiple
machine learning-based feature selection techniques to isolate the most important and relevant
variables for exploring the causal links between adult learning and food insecurity indicators
further. Our initial results indicate that adult learning and competency variables do have strong
importance in the context of global food insecurity indicators. This unlocks the further possibility
of causal relationships between these variables. The findings will be extremely useful for the
policymakers from different agencies, supporting sustainable development goals.
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