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Abstract — Food security remains one of the central development challenges of the present
decade, and the efficiency with which capital is invested in food industry enterprises is increasingly
recognized as a decisive factor in achieving it. This article examines how improved investment
efficiency in food processing — the conversion of each unit of invested capital into greater value
added, lower losses, and higher-quality output — strengthens the four dimensions of food security:
availability, access, utilization, and stability. Drawing on the analytical frameworks of FAO, IFAD,
UNIDO, the OECD, and the World Bank and on comparative international experience, the study
argues that expanding the volume of investment is necessary but not sufficient; what matters for food
security is the quality of project selection, the productivity of fixed capital, the integration of
enterprises into value chains, and the institutional environment governing finance, risk, and standards.
The evidence indicates that efficient investment in modern processing, cold-chain logistics, and
quality-compliance systems increases the availability of safe and storable food, reduces post-harvest
losses, lowers unit costs and thereby improves affordability, and enhances the resilience of supply to
shocks and price volatility, whereas fragmented financing, weak appraisal, and infrastructural gaps
raise the capital-output ratio and weaken food-security outcomes. The article concludes that
enhancing food security through investment efficiency requires a systemic approach combining de-
risking instruments for small and medium enterprises, investment in infrastructure and human capital,
and investment governance oriented to productivity, so that limited capital delivers the greatest
sustainable contribution to feeding the population.
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INTRODUCTION

Food security — reliable access by all people, at all times, to sufficient, safe, and nutritious
food — remains one of the central development challenges of the present decade. According to the
most recent global estimates, around 673 million people, or 8.2 percent of the world’s population,
still experienced hunger in 2024, and, although this figure has declined marginally over the last two
years, the world remains off track to meet the Sustainable Development Goal of ending hunger by
2030 [1], [2]. In this context, the food industry — the set of enterprises that transform agricultural
raw materials into processed, safe, and storable products — plays a decisive role, since it determines
how much of what is produced actually reaches consumers in an edible, nutritious, and affordable
form.

At the same time, achieving food security is inseparable from the question of investment.
Investment in agriculture and agro-processing has long been recognized as one of the most effective
routes out of hunger and poverty, yet the global financing landscape has become increasingly
constrained, and the resources directed to agrifood systems remain far below what is required [1].
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The essential message of recent international analysis is therefore not only that more must be invested,
but that investment must be made more efficiently — that limited capital must be allocated and used
so as to deliver the greatest sustainable contribution to feeding the population [3].

This article addresses that intersection by examining how improved investment efficiency in
food industry enterprises enhances food security. Investment efficiency is understood here as the
capacity to convert each unit of invested capital into greater value added, lower losses, and higher-
quality output, rather than as the mere expansion of capital expenditure. The central argument is that
efficient investment in modern processing, cold-chain logistics, and quality-compliance systems
strengthens all four dimensions of food security — availability, access, utilization, and stability —
whereas fragmented financing and infrastructural gaps waste scarce resources and weaken food-
security outcomes [4].

LITERATURE REVIEW

The concept of food security is conventionally analyzed through four interdependent
dimensions: the availability of sufficient food, economic and physical access to it, the utilization of
food through an adequate diet, safety, and nutrition, and the stability of these three dimensions over
time. Contemporary international analysis stresses that progress on all four requires adequate and
well-targeted financing, and recent flagship studies have provided a long-awaited definition of
financing for food security and nutrition together with guidance on its more cost-effective use [1].
The literature is unambiguous that both the level and the efficiency of such financing are decisive [5].

A parallel body of work on investment in agriculture and agro-processing shows that
investment accelerates structural diversification, raises productivity, and improves the availability
and affordability of food when it is directed toward value-adding activities and supported by an
enabling policy environment [6], [7]. Comparative evidence indicates that the most comprehensive
measure of the efficiency of resource use is total factor productivity, and that leading agro-food
economies convert investment into productivity and food-security gains by combining frontier
technologies with coordinated policy, standards, and financing [8]. The transformation of food
systems has likewise been identified as one of the defining challenges of industrial development,
requiring the upgrading of agro-industrial capacity to keep pace with rising demand [9].

Nevertheless, the literature also documents persistent barriers. A large share of low- and
middle-income countries face significant constraints in accessing the financing needed to protect food
security, and agrifood systems attract only a small fraction of available development and climate
finance [1], [10]. In many developing economies, only a limited proportion of agricultural output is
processed, substantial volumes are lost after harvest for want of storage and cold-chain infrastructure,
and fragmented financing, weak project appraisal, and infrastructural gaps raise the capital-output
ratio and constrain modernization [11], [12]. These findings motivate a focus on investment
efficiency as a lever for food security rather than on investment volume alone.

METHODOLOGY

The study employs a multidimensional, mixed-method analytical approach that combines
quantitative and qualitative tools to investigate the relationship between investment efficiency in food
industry enterprises and food-security outcomes. The design links indicators of investment efficiency
— capital productivity, the incremental capital-output ratio (ICOR), and value added per unit of
invested capital — to indicators of food security, including food availability and supply, affordability,
post-harvest losses, and the stability of supply.

The research draws on a compound evidence base comprising the flagship reports of FAO,
IFAD, UNICEF, WFP, and WHO on the state of food security and nutrition, the investment and agro-
industry analyses of FAO, UNIDO, the OECD, and the World Bank, and national statistical data and
sectoral policy documents issued between 2019 and 2025 [1], [2], [13]. This corpus makes it possible
to compare national performance with international benchmarks and to evaluate the structural
changes in food processing that bear on food security.
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On the quantitative side, the analysis uses time-series and cross-sectional techniques to
examine the relationship between investment — gross fixed capital formation and foreign direct
investment — and performance indicators such as value added, post-harvest losses, and food
availability, and applies ICOR and data-envelopment analysis (DEA) to assess the efficiency with
which capital is converted into results. On the qualitative side, the strategic analysis of financing
schemes, incentives, and quality-compliance regimes, together with comparative country experience,
is used to interpret the institutional determinants of efficiency. Triangulation of the macro-level
statistical results with micro-level institutional evidence ensures methodological consistency and
supports a holistic evaluation of investment efficiency as a determinant of food security [14].

ANALYSIS AND RESULTS
The analysis indicates that improved investment efficiency in food industry enterprises
strengthens each of the four dimensions of food security, and that the channels through which it does
so can be identified and mapped. Table 1 summarizes these channels and their expected effects.
Table 1.
Channels linking improved investment efficiency in food industry enterprises to the dimensions of
food security.

Food Security Investment-Efficiency Effect on Food Security Ilustrative Context
Dimension Channel
Availability Efficient investment in More safe, storable, and year- Post-harvest losses reach =~
processing capacity, storage, round food; lower losses 30% where cold-chain is
and cold-chain logistics lacking
Access Lower unit costs and the More affordable food and SMEs form the bulk of
creation of jobs and rural higher purchasing power food-processing firms
incomes
Utilization Investment in food safety, Safer and more nutritious diets | Quality-compliance
quality, and fortification systems and international
accreditation
Stability Diversified, resilient supply Stable supply and resilience to | Food-price inflation has
chains and modern logistics shocks and price spikes outpaced headline
inflation since 2020

With respect to availability, efficient investment in processing capacity, storage, and cold-
chain logistics increases the quantity of safe and storable food that reaches consumers and reduces
the substantial losses that occur after harvest where such infrastructure is lacking. Because the value
added generated per unit of invested capital rises as advanced processing, automation, and quality
systems diffuse, the same volume of investment yields a larger and more reliable food supply. This
is the most direct link between investment efficiency and food security: capital that is well allocated
converts a larger share of agricultural production into usable food [6].

With respect to access, efficiency lowers the unit cost of processed food and, by supporting
the participation of small and medium-sized enterprises in value chains, generates jobs and rural
incomes. Since food-price inflation has consistently outpaced headline inflation in recent years,
placing nutritious diets further out of reach for low-income households, the cost-reducing and
income-generating effects of efficient investment are of direct relevance to affordability [2].
Utilization, in turn, is enhanced where investment is directed toward food safety, quality, and
fortification, which raise the nutritional value and safety of the food supply; and stability is
strengthened where diversified, resilient supply chains and modern logistics buffer seasonal and
shock-related volatility [9].

The co-movement of these variables over the period 2019-2025 is illustrated in Figure 1,
which shows that, as the efficiency of investment in the food industry rises and food availability
improves, the rate of post-harvest losses declines. The pattern is consistent with the proposition that
the quality and allocation of investment — rather than its volume alone — determine its contribution
to food security.
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Figure 1. Investment efficiency, food availability, and post-harvest losses in the food industry (2019-2025).

The results also reveal strong heterogeneity across countries and sub-sectors. In leading agro-
food economies, high capital productivity is achieved through automation, tight value-chain
coordination, and specialized financing, so that investment translates efficiently into food availability
and resilience; in many developing economies, by contrast, the incremental capital-output ratio
remains higher owing to fragmented financing and infrastructural gaps, and a smaller share of
investment reaches food-security outcomes. Because agrifood systems attract only a small fraction of
available finance, the case for improving the efficiency of the capital that is invested — and for de-
risking instruments that mobilize additional private capital into value chains — is particularly strong
[1], [10].

Taken together, these findings suggest that investment efficiency should be treated as a
distinct lever of food-security policy. Where the modernization of processing and infrastructure is
combined with de-risking finance for small and medium enterprises, investment in human capital and
quality-compliance capacity, and investment governance oriented to productivity, limited capital
delivers a disproportionately large contribution to the availability, affordability, safety, and stability
of the food supply [15].

CONCLUSION

This study demonstrates that enhancing food security and improving investment efficiency in
food industry enterprises are closely and causally linked. Efficient investment — the conversion of
each unit of invested capital into greater value added, lower losses, and higher-quality output —
strengthens all four dimensions of food security: it increases the availability of safe and storable food
and reduces post-harvest losses; it lowers unit costs and generates incomes, thereby improving access;
it raises the safety and nutritional quality of food, improving utilization; and it builds resilient supply
chains that stabilize supply against shocks and price volatility.

The central policy implication is that, in a constrained financing environment, the volume of
investment is necessary but not sufficient for food security; what is decisive is the quality of project
selection, the productivity of fixed capital, the integration of enterprises into value chains, and the
institutional environment governing finance, risk, and standards. Fragmented financing, weak
appraisal, and infrastructural gaps raise the capital-output ratio, waste scarce resources, and weaken
food-security outcomes.

Accordingly, the path toward food security through investment efficiency rests on three
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strategic pillars: modern processing capacity and infrastructure that reduce losses and ensure a
consistent food supply; long-term investment in human capital and quality-compliance capacity that
improves the safety and nutrition of food; and a coherent model of investment governance —
including de-risking instruments that mobilize private capital — that aligns incentives with
productivity and ensures inclusive access to finance. When effectively combined, these pillars enable
limited capital to make the greatest sustainable contribution to feeding the population.

In this sense, enhancing food security through improved investment efficiency is not merely
a financial or technological objective, but the entrenchment of a developmental paradigm in which
knowledge, innovation, and human potential are mobilized so that every unit of scarce capital
invested in the food industry translates into a more available, affordable, safe, and stable food supply.
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