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Abstract

Background: The feeding modalities applied in countries with school meal programs are
varied because these are shaped not only by the national commitments to alleviate food
insecurity among children but also by resource availability from national and
international agencies. In terms of financial resources, the USA plays a consistent role in
providing donations, grants, loans, and loan guarantee programs to support global school
feeding. The U.S. Department of Agriculture (USDA) oversees these funding sources for
international school meal programs.

Aim: This study aims to examine the moderating effect of USDA funding on the
relationship between supply purchasing methods and feeding modalities among
countries implementing school meal programs.

Methods: The Bayesian Mindsponge Framework, combining the reasoning strengths of
Mindsponge Theory and inference advantages of Bayesian analysis, was employed on a
dataset of 126 government representatives who manage large-scale school meal
programs in 126 different countries.

Results: The findings indicated that USDA funding has the potential to positively moderate
the relationship between foreign supply purchases and the feeding modalities of school
meal programs. However, the direct association between foreign purchases and feeding
modalities was unclear. Conversely, while USDA funding was found to have a negative
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moderation effect on the relationship between domestic supply purchases and feeding
modalities, it is these domestic purchases that show potential for positively influencing
the feeding modalities.

Conclusions: Findings underscore the importance of supporting the World Bank and
World Food Programme’s recommendation to rely more on local resources and capacities
for developing long-term and sustainable school meal programs. Further exploration of
the impact of foreign supply purchases on feeding modalities is needed. Formulating
strategic plans to better leverage USDA funding for enhancing domestic supply purchases
is highly recommended.

Keywords: domestic purchase; foreign purchase; USDA funding; supply purchasing;
school meal programs.

“Not to mention these people buy new food every week,
discarding old stuff.

What is there to worry about feeding the Sparrows!?”

—In “Food”; Wild Wise Weird (2024).

1. INTRODUCTION

School meal programmes continue to occupy a crucial role in various country-specific
development goals, where they meet not only food security objectives (Soares etal. 2017)
but also educational (Wang & Fawzi, 2020), socio-economic, and nutritional (Mostert,
2021) objectives. Jomaa et al. (2011), Kristjansson et al. (2022), Wang et al. (2021), and
Destaw et al. (2022) highlighted that school feeding programmes can positively impact
energy intake, micronutrient status, school enrolment, and attendance.

Observed significant cross-sectoral benefits of school meal programmes have been the
mitigation of gender imbalances in access to education, especially for school-going girls
(Gelli et al. 2007), enhanced local economic growth (Verguet et al. 2020) as well as
contribution to social safety initiatives (African Union 2021). The importance of school
meal programmes is further illustrated in the post-COVID school context, where the total
number of children benefiting from the school feeding programme as of 2022 stood at
418 million, exceeding the number of pre-COVID student beneficiaries by 30 million
(Bundy et al. 2024).

Globally, countries are acknowledging the multi-sectoral benefits of school meal
programmes, which has informed multi-sectoral policy objectives within their school
meal programs (Bundy et al. 2024), with the principal objectives being nutrition,
education, and social protection (Wang et al., 2021; Kristjansson et al. 2015; Bundy et al.
2024). In lower and middle-income countries, other than the aforementioned objectives,
a number of these programmes also feature the intended objective of stimulating local



and rural agribusiness through the emphasis on local procurement (GCNF, 2022a).
Consequently, this brings into question the role of funding and procurement for these
programmes, with a specific focus on lower- and middle-income countries. While food
procurement within most school meal programme contexts has an element of local
sourcing, the literature points to a noticeable component of supplementary foreign
sourcing towards these programmes in lower- and middle-income countries (GCNE,
2022a). Similar observations are made concerning the actual financing of these
programmes, with foreign contributions, on average, taking up more than half the total
investment into these programmes (Bundy et al. 2024). In addition, Buttenheim et al.
(2011), Raveenthiranathan, etal (2020), Wang et al. (2021), and Yussif (2022) found that
despite using different feeding modalities, there was limited evidence of school meal
programs in improving nutritional status or increasing students’ enrolment.

Literature on school meal programmes indicates the dynamism of funding for the school
meal programme, especially in the context of shrunken post-pandemic economic
contexts. Literature indicates that low-income countries have still managed to raise their
domestic funding for school meals, with the World Food Programme approximating a
positive deviation from 30 percent in 2020 to 45 percent in 2022 (World Food
Programme, 2022; Plakida et al., 2023). However, this has been accompanied by a decline
in international support, down from US$267 million in 2020 to US$214 million in 2022
(World Food Programme, 2022). Further clarification is offered by Wineman et al. (2022),
who identify domestic food purchase as the most common avenue for food procurement
for school meal programs in Africa, with 83% of programs accessing at least some food
through this avenue. This was followed by receipt of in-kind donations from within the
country (domestic in-kind) at 50% and in-kind donations from other countries at 47%
(foreign in-kind), with the foreign purchase being the least common procurement
approach, involving 29% of all programmes (Wineman et al.,, 2022).

This, therefore, provides evidence and justification for country-owned procurement
processes in the management of school meal programmes, which has a considerable
impact on the sustainability of these initiatives (Bundy et al. 2009). In this regard,
sustainability is consequently linked to ensuring adequate allocations from their
respective budgets, planned frameworks for transition from donor assistance and
external funding (Schultz et al., 2024; Bundy et al., 2009) as well as legislation to improve
local agricultural production (Cohen et al. 2023). Furthermore, Wineman et al. (2022)
provide evidence that a reliance on foreign procurement is correlated with sub-optimal
outputs, such as less diverse menus. Other identified benefits of local procurement are
greater certainty on quality, affordability, and origins of products (Nymand-Grarup et al.,
2015) and reduced food wastage (Treagar et al., 2022).

Against the provided backdrop, this study purposed to examine the moderating effect of
United States Department of Agriculture (USDA) funding on the relationship between
supply purchasing methods and feeding modalities in countries implementing school
meal programs. The USDA, through the McGovern-Dole International Food for Education
and Child Nutrition Program, managed by the Foreign Agricultural Service, supports



school meal programmes in low-income, food-deficit countries with the objectives of
supporting education, child health development, and food security (USDA, 2016).
Underpinned by the school meals theory of change, the programme is guided by the
premise that health and nutrition interventions targeted at school-going children have
significant impacts on the children’s educational outcomes, namely school performance,
school participation, as well as cognitive development (USDA, 2016). With this
motivation, the USDA undertakes pre-implementation initiatives for McGovern-Dole
projects, which include awarding funds, selecting commodities, and purchasing and
shipping U.S.-produced commodities for direct feeding (USDA, 2016).

Recent USDA-McGovern-Dole reports indicate that these initiative projects provided daily
meals to more than 2.7 million children in the year 2022, with more than 1.5 million
children and community members also benefiting from take-home rations (USDA, 2023).
Additionally, in collaboration with host governments across the globe, the programmes
worked to boost household access to food in the short term, especially during the global
COVID-19 pandemic (USDA, 2023). Notwithstanding the immediate benefits of these
programmes in school meal programmes in lower- and middle-income countries, there
remains a gap in the understanding of their actual impact on the relationship between
various methods of supply purchasing and feeding modalities. This study, therefore,
proposed a case study on the USDA funding moderation effect to investigate this
phenomenon.

2. METHOD
2.1. Theoretical Foundation

This study is grounded in Mindsponge Theory (MT), an information-processing
framework that guides model construction and interpretation of results (Vuong, 2023).
MT was initially developed by Vuong & Napier (2015) to explore how individuals process
and adapt to new cultural values, particularly in the context of acculturation and the
global mindset. The core concept, the “mindsponge mechanism,” uses the metaphor of a
sponge to describe how the mind selectively absorbs information aligned with core values
while discarding incompatible values (Vuong & Napier, 2015). Over time, MT has evolved
into a more comprehensive framework known as granular interaction thinking theory
(Vuong & Nguyen, 2024a, 2024b). This enhanced version incorporates elements from
quantum physics (Rovelli, 2018; Keppens, 2018; Rovelli et al., 2017) and Shannon’s
information theory (Shannon, 1948). The current MT views information as possible
alternatives, which is consistent with Shannon’s definition. The updated MT introduces
an entropy-based value system to capture better the complexities of human behavior
(Nguyen, 2024; Vuong & Nguyen, 2024a, 2024b, 2024c). The focal point of this revised
framework is the granular interaction thinking mechanism, which describes how
information units within the mind interact with one another and with external
information to generate values.



In MT, the mind operates as an information processor within its broader environment,
referred to as the “infosphere.” The framework, as outlined by Vuong (2023), includes key
processes such as dynamic self-balancing, cost-benefit assessment, goal alignment,
energy conservation, and ensuring existence through survival, growth, and reproduction.
Within the mind, the mindset functions as a repository of deeply ingrained information,
known as core values, which influence subsequent cognitive processes and behavioral
responses. These core values serve as reference points in a multi-layered filtering process,
guiding the evaluation of incoming information. During this evaluation, the mind assesses
whether the potential benefits of accepting new information outweigh the costs.
Information that passes this cost-benefit analysis becomes integrated as new core values,
thereby shaping future cognitive processes and responses. This dynamic allows the
theory to explain how individuals continuously adapt their beliefs and behaviors based
on their evolving understanding of the world.

MT has been utilized in various socio-psychological studies to explore cognitive
processes shaping behaviors, including areas such as environmental and conservation
psychology (Alzahrani et al., 2023; Huang et al., 2023; Nguyen & Jones, 2022). In this
study, MT serves as a guiding framework to understand the dynamics between different
purchasing strategies and feeding modalities in the context of school meal programs. MT
emphasizes that individuals process and evaluate information based on a perceived cost-
benefit optimization.

In the context of school meal programs, key factors like domestic and foreign purchases,
as well as the presence of USDA funding as the potential moderator, play a crucial role in
shaping the program's capacity to offer a variety of feeding modalities to the students.
According to MT, the decisions made by school administrators regarding food sourcing
are driven by their perceptions of the benefits and costs associated with each purchasing
strategy. When administrators perceive greater benefits from domestic purchasing—
such as lower costs, increased food quality, or supporting local agricultural markets—
they are more inclined to prioritize this option, which can potentially enhance the variety
and quality of meals provided to students.

Research supports this approach, showing that effective resource allocation and
institutional backing are vital for program success. For instance, a study by Hotz et al.
(2015) found that school meal programs with ample funding and practical resources
were more likely to offer a diverse range of feeding options. This finding aligns with MT,
which posits that when the perceived benefits of a specific strategy (e.g., domestic
purchasing) outweigh its associated costs, administrators are more likely to engage with
that strategy, leading to more positive outcomes.

Consequently, if USDA funding is effectively leveraged, we anticipate a positive
relationship between the presence of USDA funding and the number of feeding modalities
offered. Conversely, when adequate funding is lacking, or if foreign purchases are viewed
as less beneficial, the variety of feeding options may be restricted. Additionally, the
relationship between funding and feeding diversity may not be entirely direct; USDA



funding could indirectly promote more diverse feeding modalities by enabling greater
domestic purchasing. This potential mediation effect highlights the interconnected
nature of funding, purchasing decisions, and program outcomes in enhancing the
effectiveness of school meal programs.

2.2. Model construction

2.2.1. Variable selection and rationale

This study utilized data from a global survey conducted across 126 countries in 2021,
collecting responses from government representatives responsible for managing large-
scale school meal programs. The dataset, publicly available in the Global Child Nutrition
Foundation (GCNF) Global Survey of School Meal Programs database (GCNE, 2022), was
analyzed using Bayesian Mindsponge Framework (BMF) analytics. The final dataset
includes 126 valid responses and provides insights into how school meal programs are
influenced by different purchasing methods and funding structures, with a particular
focus on the moderating role of USDA funding.

The survey targeted officers in charge of procurement and program implementation,
providing a diverse range of perspectives on national school feeding strategies. A pilot
survey with a small group of respondents was conducted to refine the questionnaire,
improving its clarity and ensuring relevance to the study objectives. The final dataset
includes key variables related to procurement methods, USDA funding, and feeding
modalities, facilitating an analysis of how these factors interact to shape school meal
program outcomes.

For the purpose of this research, the following variables were selected (see Table 1).
These variables capture the key components of the study, with one outcome variable, two
predictor variables, and one moderating variable. FeedingModalities is defined as the
structure and approach of meal distribution in school meal programs (e.g., breakfast,
lunch, dinner, snacks, and take-home rations), as the outcome variable. ForeignPurchase
and DomesticPurchase predict this outcome variable. ForeignPurchase is defined as the
procurement of food supplies via purchasing from neighboring or distant countries.
DomesticPurchase is the procurement of food supplies via purchasing from local,
regional, elsewhere within the country, from national food reserves. USDAfunding is
defined as the financial support provided by the USDA’'s McGovern-Dole International
Food for Education and Child Nutrition Program, aimed at enhancing the effectiveness of
school meal programs. This structured selection of variables reflects the study’s objective
of examining the moderating effect of USDA funding on the relationship between
purchasing methods and feeding modalities of school meal programs among
implementing countries. It ensures a comprehensive understanding of the interaction
between the nation’s food procurement methods for school meal programs and external
funding assistance. Descriptions of these variables are shown in Table 1 below.



Table 1. Variable description

Variable’s Name Description Data Type Value

The confirmation on obtaining food
supplies via purchasing from local,
regional, elsewhere within the
country, from national food reserves.

DomesticPurchase Binary

The confirmation on obtaining food
ForeignPurchase supplies via  purchasing from Binary 0=N
= No
neighboring or distant countries.

1 =Yes

The confirmation on employing
breakfast, lunch, dinner, snacks, or
take home rations as the feeding
modalities in school meal programs.

FeedingModalities Binary

The  confirmation of funding
USDAfunding receiptment from the USDA for the Binary
shool meal programs.

2.2.2. Statistical model

To test the moderating effect of USDAfunding on the relationship between
DomesticPurchaseand ForeignPurchasewith FeedingModalities, we formulated Model 1
with the following structure:

FeedingModalities~ normal (log (:—L_),a) (2.1)

log (:—Ll) = Bo + P1 * DomesticPurchase; + [, * ForeignPurchase; + 3 *

USDAfunding * DomesticPurchase; + [, * USDAfunding * ForeignPurchase;
(2.2)
B ~ normal(M, S) (2.3)

Hi
1-p;
distribution, where the width of the distribution is specified by the standard deviation o.
wi indicates the probability that varied feeding modalities are included in the school meal
programs reported by the government representative from the country i
DomesticPurchase; indicates the respondent i’s confirmation of obtaining food supplies
via purchasing from local, regional, elsewhere within the country, or from national food
reserves; ForeignPurchase; indicates the respondent’s confirmation of obtaining food
supplies via purchasing from neighboring or distant countries. Model 1 has six

The probability around the mean log( ) is determined by the shape of the normal



parameters, such as the intercept, 5, the coefficients, §; - 4, and the standard deviation
of the “noise”, o. The coefficients of the predictor variables are distributed as a normal
distribution around the mean denoted M with the standard deviation denoted S. The
logical network of Model 1 is shown in Figure 1 below.
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Figure 1. Model 1’s logical network

2.3. Analysis and validation

This study utilized the Bayesian Mindsponge Framework (BMF) analytics for several key
reasons (Nguyen et al., 2022; Vuong et al., 2022). The BMF approach combines the
logical reasoning of Mindsponge Theory with the inferential strengths of Bayesian
analysis, making it an effective analytical framework for our study.

Bayesian inference treats all parameters probabilistically, enabling the reliable
prediction of parsimonious models (Csilléry et al., 2010; Gill, 2014). This offers several
advantages over traditional frequentist approaches, such as the use of credible intervals
for result interpretation instead of relying solely on p-values (Halsey et al., 2015;
Wagenmakers et al.,, 2018). Additionally, Bayesian analysis with informative priors can
address multicollinearity problems and weak data issues (Adepoju & Ojo, 2018; Jaya et
al,, 2019; Leamer, 1973).

Choosing appropriate priors is crucial during model building (van de Schootetal., 2021).
As our study is exploratory, we initially employed uninformative priors to minimize
subjectivity. We then conducted a sensitivity analysis using a prior-tweaking method by
re-running the analysis with informative priors designed to reflect a neutral belief in
associations. These informative priors were specified using a normal distribution with a



mean of 0 and a standard deviation of 0.5. If the estimated outcomes were consistent
across both sets of priors, the results were deemed robust. Following the model fitting
process, we employed Pareto-smoothed importance sampling leave-one-out (PSIS-LOO)
diagnostics to assess the goodness-of-fit of the model (Vehtari & Gabry, 2019; Vehtari et al,,
2017). The LOO computation procedure is outlined as follows:

n
LOO = —2LPPD,,, = —ZZIOg f PYil®)ppost-i)(0)d0
i=1

The posterior distribution pj,s:(—;)(6) denotes the posterior distribution computed after
excluding observation i. In the PSIS method, APareto values are used to identify
influential observations. Values below 0.5 indicate that the model fits well, while values
above 0.7 suggest the presence of influential data points affecting the LOO estimate.

For models demonstrating a good fit, we proceeded with convergence diagnostics and
result interpretation. We used both statistical measures and visual illustrations to
validate convergence. Statistically, the effective sample size (n_eff) and the Gelman-
Rubin shrink factor (Rhat) were employed. The n_effvalue larger than 1000 indicates a
sufficient number of effective samples for reliable inference (McElreath, 2018). The Rhat
value, the value should be close to 1 for convergence, with values exceeding 1.1 indicating
non-convergence (Brooks & Gelman, 1998). Visually, convergence was assessed using
trace plots of the Markov chains.

The Bayesian analysis was conducted in R using the open-access bayesvl package, which
offers robust visualization capabilities (La & Vuong, 2019). To ensure data transparency
and facilitate reproducibility, all data and code snippets from this study have been
deposited on a preprint server for public access and reuse (Vuong, 2018). The dataset
and code can be accessed at: https://zenodo.org/records/13354411

3. RESULTS

Before interpreting the results of BMF analytics, it is necessary to evaluate how well
Model 1 fits the data. As can be seen in Figure 2, we found no value exceeding the 0.3
threshold; the recommended value is below the 0.7 threshold. This indicates a good fit
signal between the model and the data.
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Figure 2. Model 1’s PSIS-LOO diagnosis

The posterior distribution statistics of Model 1 are shown in Table 2. All n_effvalues are
greater than 1000, and RhAat values are equal to 1, so it can be assumed that Model 1’s
Markov chains are well-convergent. Table 2 below explains the posterior distribution
statistics of Model 1, as illustrated in Figure 1.

Table 2. Estimated results of Model 1

Parameters Mean SD n_eff Rhat
a_FeedingModalities 0.38 0.07 5333 1
b_DomesticPurchase FeedingModalities 0.07 0.07 5290 1
b_ForeignPurchase FeedingModalities 0.01 0.04 7652 1
b_Domestic USDAfunding FeedingModalities -0.08 0.06 6806 1

b_ForeignPurchase USDAfunding FeedingModalities  0.08 0.10 6413 1




The convergence of Markov chains is also reflected in the trace plots of Figure 3. In
particular, after the 2000t iteration, all chains’ values fluctuate around the central
equilibrium.
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Figure 3. Model 1’s trace plots

The Gelman-Rubin-Brooks plots and autocorrelation plots also show that the Markov
chains have good convergence. Gelman-Rubin-Brooks plots are used to evaluate the ratio
between the variance between Markov chains and the variance within chains. The y-axis
demonstrates the shrinkage factor (or Gelman-Rubin factor), while the x-axis illustrates
the iteration order of the simulation. In Figure 4, the shrinkage factors of all parameters
rapidly decrease to 1 before the 2000t iteration (during warm-up). This manifestation
indicates that there are no divergences between Markov chains.
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The Markov property refers to the memory-less property of a stochastic process. In other
words, iteration values are not auto-correlated with the past iteration values.
Autocorrelation plots are used to evaluate the level of autocorrelation between iteration
values. The plots in Figure 5 show the average autocorrelation of each Markov chain along
the y-axis and the delay of these chains along the x-axis. Visually, after several delays
(before 5), the autocorrelation levels of all Markov chains swiftly drop to 0, indicating that
the Markov properties are preserved and the Markov chains converge well.
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Figure 5. Model 1’s autocorrelation plots



Since all the diagnostics confirm the convergence of Markov chains, the simulated results
are eligible for interpretation. Figure 6 illustrates the estimated outcomes based on
estimated coefficients by using Mean values for computation because they have the
highest probability of occurrence. A proportion of the distributions of
b_DomesticPurchase_FeedingModalities and
b_ForeignPurchase USDAfunding FeedingModalities are located on the positive side of
the x-axis, while the distribution of b Domestic USDAfunding FeedingModalities is fully
situated on the negative side. These distributions signify the moderately reliable positive
effect of DomesticPurchase on FeedingModalities, and the positive moderation effect of
USDAfunding on the relationship between ForeignPurchase and FeedingModalities. In
addition, the distribution of b_ForeignPurchase FeedingModalities is situated in the
neutral zone, indicating its unclear effect on the a_FeedingModalities.

The estimated results of Model 1 revealed that USDA funding has the potential to
positively moderate the relationship between foreign supply purchases and the feeding
modalities of school meal programs. However, the direct association between foreign
purchases and feeding modalities was unclear. Conversely, while USDA funding was found
to have a negative moderation effect on the relationship between domestic supply
purchases and feeding modalities, it is these domestic purchases that show potential for
positively influencing the feeding modalities (see Figure 6).
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Figure 6. Estimated coefficients



Figure 7 shows the posterior distribution with Highest Posterior Density Intervals
(HPDIs) at 89%. A small proportion of the found effects are still located on the opposite
side, suggesting that the results are moderately reliable.
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4. DISCUSSION

This study employed BMF to examine the moderating effect of USDA funding on the
relationship between supply purchasing methods and feeding modalities in countries
implementing school meal programs.

Findings indicated that USDA funding has moderate reliability to positively moderate the
relationship between foreign purchases of supplies and the feeding modalities of school
meal programs. This could be ascribed to USDA funding’s influence on enhancing
children's nutrition and education, global economies, and international school feeding
programs. Botkins & Roe (2015), Krasnoff et al. (2023), and Spill et al. (2024) found that
funding bodies had expanded dramatically to support food sourcing and educational
initiatives. USDA funding contributes as a market stimulus, encouraging the procurement
of food and the establishment of well-designed school meals and feeding modalities
among implementing countries (Bundy et al., 2024). Foreign purchases are also a way of
public purchasing. Soares et al. (2021) postulated that children and the local economy
can benefit from public purchasing through school feeding programs, which can open a
market for regional suppliers. There is a need to formulate strategies to leverage the
foreign purchases of school meal supplies for the improvement of local economies and
regional markets for the sake of local communities engaged in school meal programs.

This study results show that the effectiveness of foreign supply purchasing is conditional
on whether this supply-sourcing method involves USDA funding as financial aid. This
could be because the USDA funding participation increases farm-level investments and
makes supply chain connections easier (Wood et al., 2021). However, the destination
country's exchange rate policies regarding compliance and regulations also affect how
effective it is (Ortiz Soto & Orengo Serra, 2019). Among the factors that appear to
influence the efficacy of these programs include program duration, initial nutritional
status, and supplemental health initiatives (Reyes et al., 2021; Wang & Fawzi, 2020). The
USDA's role in commodity standards and grading has changed from addressing traditional
commodity markets to facilitating market segmentation and product differentiation to
address market differentiation and product features (Wood et al.,, 2021; Delgado et al,,
2021). Overall, this contributes to its effectiveness in school feeding programs.

MT views the positive moderating effect of USDA funding on the relationship between
foreign purchases of supplies and the feeding modalities of school meal programs as an
outcome of the nation’s information processing system. The information on USDA
funding, foreign purchasing of supplies, and feeding modalities of school meal programs
are readily available and accessible by the country’s administrators, including the ideal
finances and resources needed to execute these programs effectively. The mind of each
participating country collectively multi-filters all involved activities or information in the
national school feeding, including methods of purchasing supplies from foreign suppliers,
to enable the conformity between USDA funding, foreign purchases, and the feeding
modalities of school meal programs. This information is deemed beneficial for the
country, as evident by the applied feeding modalities. Therefore, the information on USDA
funding is successfully stored in the mindset of the country’s administrators and used to
improve the feeding modalities through foreign supply purchases substantially.



The unclear association between foreign purchases and feeding modalities could be
attributed to a lack of coherence in supply purchasing methods and feeding program
mechanisms. Ferrero (2023) and Habyarimana et al. (2023) observed inconsistent
results on the benefit of feeding modalities and foreign purchases to the success of school
feeding programs in various settings. In addition, Wineman et al. (2022) also found that
the diversity in the school menu tended to be greatest in feeding programs that sourced
food supplies through domestic purchases rather than relying on foreign sources. Soares
et al. (2017) and Bloom et al. (2022) highlighted that introducing new school meal
procurement standards resulted in a rise in the domestic purchasing of nutritious foods,
especially those from local farms. Therefore, further exploration of the direct impact of
foreign supply purchases on feeding modalities in school meal programs is needed.

In the views of MT, the unclear association between foreign purchases and feeding
modalities indicates that information on foreign purchases is deemed neutral after being
multi-filtered collectively by the country, needing further benchmarking process. It also
meant that this information was not in sync with the knowledge and information available
on feeding modalities. Therefore, the information on foreign purchases is buffered,
pending further assessments, evaluations, and ultimate multi-filtering processes to
enable decision-making by a country on considering its linkage to the feeding modalities.
Information on school feeding is fragmented and inconsistent across countries and school
meal programs. The ultimate multi-filtering processes of information by the country need
a comprehensive availability of related information and full access to it. This way, the
subjective cost-benefit judgments of the nation’s collective mind may be well-performed.

Findings also showed that the USDA funding has a negative moderation effect on the
relationship between domestic supply purchases and feeding modalities of school meal
programs. The important fact to note is that domestic purchases show the potential to
influence feeding modalities positively; this fact is very intriguing. This study results show
that USDA involvement by providing financial aid declines the effectiveness of domestic
supply purchasing and this could be attributed to competition between USDA-subsidized
meals and local produce, as well as efforts to meet USDA meal compositions and
standards (Cohen et al, 2019). However, it is important to note that initiatives are
underway to promote local food consumption and nutrition initiatives associated with
USDA (Kenney et al., 2021).

There is also a possibility that these findings are attributed to the declined USDA funding
with further impacts on decreased resources and expertise losses (Reynolds et al., 2008;
Garrity et al, 2024). School meal programs have grappled with inadequate and
unpredictable budgets and challenges related to supply chains and logistics—
impediments that need to be addressed if these programs are to achieve their objectives
(Wineman et al,, 2022). Fox et al. (2004), Lin (2005), Fleischhacker (2020), and Katre
and Raddatz (2023) indicated that these initiatives are designed to give children and
families with low incomes access to healthy food. Therefore, school meal programs need
to be supported with adequate budgeting to address the needs of households with low
eating budgets. Fox et al. (2004), Huo & Peng (2023), and Fleischhacker (2020)
highlighted that food assistance and nutrition programs supported by USDA are pivotal
in promoting secure and reasonably priced food supplies and biomedical innovations that



have improved health and nutrition outcomes among children. There is a high possibility
that if USDA funding and other financial resources are accumulated adequately for use in
school meal programs, especially to enhance domestic supply purchases, the applied
feeding modalities will be wider and even be able to cover the take-home rations for
students.

The negative moderation effect of USDA funding on the relationship between domestic
supply purchases and feeding modalities is regarded by MT as having different values.
This could be attributed to a misjudgement of USDA funding-related information, which
drives negative perceptions of domestic supply purchases and feeding modalities. It will
be an inconvenience to the country and an indication of its dissatisfaction. This means a
country may develop a mindset of disfavouring the association of domestic supply
purchases and feeding modalities if moderated by USDA funding. This could be stemming
from mistrust among the involved parties. On the other hand, MT attributes the positive
association of domestic purchases with feeding modalities to the availability and
accessibility of respective information on them by the country and the positive
benchmarking results to the nation’s core values. This indicates that the perceived
information of domestic purchases allows a positive drive towards the availability of food
for the various feeding modalities from the local resources to promote sustainable school
meal programs.

These results highlight the importance of supporting the World Bank and World Food
Programme’s recommendation to rely more on local resources and capacities for
developing long-term, sustainable school meal programs (Kretschmer et al., 2014).
Additionally, the findings suggest a need to explore further the impact of foreign supply
purchases on feeding modalities and to develop strategic plans for leveraging USDA
funding to enhance domestic supply purchases.

5. STUDY LIMITATIONS

The study employed a dataset that cannot be evaluated over time, therefore restricting
the availability of information that could be obtained over a wide spectrum. Another
limitation of the study was the outbreak of the COVID-19 pandemic, which contributed to
the closure of schools and affected possible timeous data collection. Future studies should
consider a qualitative approach to obtaining information on USDA funding, purchasing
methods, and feeding modalities used in various countries. Such studies should consider
budget constraints in undertaking the interviews over time and fostering effective data
collection. Future studies should also consider data from urban and rural areas for sound
development and implementation of strategies surrounding feeding modalities and
purchasing methods afforded by communities based on funding received from USDA.



6. CONCLUSION

USDA funding has the potential to positively moderate the relationship between foreign
supply purchases and the feeding modalities of school meal programs. However, the direct
association between foreign purchases and feeding modalities remains unclear. In
contrast, USDA funding has a negative moderation effect on the relationship between
domestic supply purchases and feeding modalities; it is these domestic purchases that
show potential for positively influencing the feeding modalities. It is important to support
the World Bank and World Food Programme’s recommendation to rely more on local
resources and capacities for developing long-term and sustainable school meal programs.
Further exploration of the impact of foreign supply purchases on feeding modalities is
needed. Formulating strategic plans to better leverage USDA funding for enhancing
domestic supply purchases is highly recommended.

7. POLICY RECOMMENDATIONS

The study showed that USDA funding has the potential to positively moderate the
relationship between foreign purchases of supplies and the feeding modalities of school
meal programs, but the direct impact of foreign purchases on feeding modalities was
ambiguous. On the contrary, the USDA funding has negatively impacted the relationship
between domestic supply purchases and feeding modalities, but these domestic
purchases show potential for positively influencing the feeding modalities. Therefore,
local resources and domestic supply purchasing should be procured with the support of
the World Bank and World Food Programme.

The extent to which school meal programs are supported with domestic resources
reflects a dramatic shift in favor of national ownership and domestic food procurement.
Policies governing school meal programs should encourage the procurement of local
foods through domestic purchasing to boost the local economy and enhance the
consumption of fresh fruits and vegetables from local farms, especially the nearby ones.
More domestic funding should be made available to facilitate the improvement of the
quality of national school meals. Policies supporting the improvement of after-school
meal programs, or the take-home rations as a manifestation of wider feeding modalities,
should be encouraged. Snacks provided to children should include healthy grains, dairy,
fruits, and vegetables while restricting high-fat and high-sugar options. By offering
wholesome meals and snacks after regular school hours, school meal programs
supported by USDA funding will positively contribute to the wider feeding modalities to
increase the total nutritional intake, supporting the positive health outcomes of children,
particularly those from low-income households.

Recognizing the effective use of USDA funding for school meal programs will assist in
acquiring domestic food supply, developing ideal feeding modalities, and promoting
healthy eating choices and patterns for children. Advocation on awareness of other
funding bodies within the country should be prioritized to allow domestic food supply
purchasing to gain more knowledge on their dynamics and identify how they can be
assisted and maximize finances anticipated and received to improve school nutrition.



Overall, national and school-specific policies should be formulated to enable viable
funding and food acquisition to enhance healthy diets and sustainable feeding modalities
for successful school meal programs.
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