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Editorial on the Research Topic
 Improving investment in research and innovation to transform agrifood systems in the global south





1. Introduction

The agri-food sector is globally critical for tackling climate change and environmental decline, poverty and inequity, and hunger and nutrition. Achieving the Sustainable Development Goals (SDGs) will require huge increases in investment in agrifood research and innovation (ARI) (Herrero et al., 2020). Innovation is needed in policy, social institutions, finance, technology, and management practices.

This Research Topic (RT) was initiated by an international Commission on Sustainable Agriculture Intensification, CoSAI (CoSAI Secretariat, 2022) created to promote more and better innovation to support rapid sustainable and equitable transformation of agrifood systems in the Global South. This Research Topic covers three main areas that are key to decision making by research/innovation organizations and their funders (Figure 1): ARI gaps, needs and priorities; pathways, approaches and instruments; and assessment of ARI with a sustainability lens. It brings together eight articles generated from CoSAI working papers with four from an open call. The articles are rich and the findings are often surprising. Space only allows a few points: we urge readers to consult the full articles.


[image: Figure 1]
FIGURE 1
 Agrifood research and innovation (ARI) for sustainable agrifood systems: mapping the contributions of the CoSAI (Commision on Sustainable Agricultural Intensification) Research Topic.




2. ARI investment gaps, needs and priorities


2.1. Current investment in ARI must be reoriented to transform agrifood systems

Rosegrant et al. estimate the ARI investment gap for the Global South at around US$10.5 billion per year, and provide a useful comparison with related estimates from other models.

Prasad et al. summarize an ambitious first attempt to estimate current investment in ARI for the Global South, including broader investments in innovation as well as R&D. Despite the importance of the agrifood sector for global goals, current levels of ARI investment as a proportion of output are estimated at only two thirds of those in the energy sector. When analyzed across five domains of sustainable agricultural intensification (productivity, economics, environment, social and human; Stewart et al., 2018), <7% of ARI investment had discernible environmental aims, and only 4.5% had both environmental and social or “human” (e.g., nutrition) aims, which is extremely low.

The serious neglect of social and human aspects of ARI investment is also highlighted by Porciello et al., who used machine learning to extract information on 1.2 million ARI publications, and Brown et al., who reviewed a smaller sample of highly-cited agricultural modeling publications. Brown et al. propose a framework integrating social and demographic modeling with agricultural modeling to assess ARI investments.

These findings support international calls to massively increase and reorient ARI for sustainable and equitable agrifood systems, increasing funding for social equity, human and environmental aspects of ARI.



2.2. Conspicuous areas of underinvestment for the global south include post-harvest management, local seed systems, and (peri-)urban agriculture

Prasad et al. highlight several areas of underinvestment. Two stand out:

• ARI in post-production issues receives <10% of the funding for production-related ARI, although post-production accounts for the majority of food costs (Reardon et al., 2019) and is critical for food waste and the environment (Chen et al., 2020).

• Innovation in self-saved and local seed systems receives <0.5% of all seed innovation funding, although these are the main sources for most small-scale farmers in the Global South (Coomes et al., 2015), and a key mechanism of in-situ agrobiodiversity conservation (FAO, 2019).

Prain et al. review ARI investment priorities for Urban and Peri-Urban Agriculture (UPA) in the Global South, e.g., city-region planning, water and waste recycling and controlled-environment agriculture. With 70–80% of global food production consumed in cities (FAO, 2019) and 40% of global cropland located within 20 km of urban areas (Thebo et al., 2014), investment is much needed to develop circular economies with strong rural-urban interactions.

Fuglie et al. model the multidimensional impacts of agricultural productivity growth across 110 low- and middle-income countries (LMICs). Their thought-provoking findings include:

• South Asia is the region where agricultural productivity growth gives by far the highest returns in income growth, hunger reduction, and reductions in greenhouse gas (GHG) emissions.

• Increasing cereal productivity results in greater increases in diet micronutrient availability (zinc, iron and protein) than investments in other crops.

• Productivity growth in livestock reduces GHG emissions per unit product, but conversely increases the risk of hunger and overall land use.

Finally, Nin Pratt and Stads model factors affecting investment in ARI in different types of countries, especially highlighting the challenges faced by small LMICs. In a wide-ranging and thoughtful discussion, they suggest that small LMICs may benefit from investing in ARI capacity development and ruthless prioritization of Research Topics, along with stronger international linkages.




3. ARI pathways, approaches and instruments

Letty et al. review the main instruments that have been used to incentivize and support ARI in the Global South, such as innovation platforms and networks, grants, prizes, incubators and accelerators. They find that despite their potential, most of these instruments are still used in projects, and not at scale. More rigorous evaluations are needed, which should document important aspects such as social equity, financial and transaction costs.

ARI success is often judged by the success of “scaling,” or wide adoption by potential users. A variety of theories and tools for scaling success have been advanced (Dror and Wu, 2020), and there is a global community of practice1 and at least one sourcebook (Cooley and Howard, 2019). Kohl contributes to this literature by assessing six common hypotheses on “scaling success” factors against 15 case studies from seven countries. Among many interesting points are:

• The importance of individual leadership. This has gained new importance with the need for leadership to attain sustainability/equity goals alongside scaling (Lukwago et al., 2022; Boeske, 2023).

• The importance of a long-term portfolio approach, where a few big ARI successes more than compensate for many failures. Short-term project targets set by ARI funders can unintentionally undermine long-term portfolio success.

Khandelwal et al. critically discusses two fascinating sustainability scaling cases: Safe Harvest (pesticide-free produce) and Trustea (tea certification), both developed by and for the domestic market in India.



4. Assessment of ARI, with a sustainability lens

“Innovation solves problems and creates new ones” (van Noordwijk et al., 2021, p. 1). “Assessing potential trade-offs …and unintended effects” is one of the eight Principles for guiding research and innovation toward sustainable and equitable agrifood systems developed and piloted by an international taskforce supported by CoSAI, together with practical guidance2 and a simple scoring system for their application by ARI managers and funders (Zurek et al.).

Estimating costs and benefits in ARI is often based on income estimates, calculated at household level. Kramer et al. introduce a novel method for Cost-Benefit Analysis that quantifies other welfare benefits, such as consumption smoothing, empowerment, and time use, for individual women and men within households. The framework was tested in a case study of climate information services in Ghana.



5. Discussion

The findings of this Research Topic support global calls for critical re-orientation of ARI investments for transforming our agrifood systems to address SDGs and climate goals. It contributes evidence to three main areas of decision making for funders and ARI managers: how much and where to invest; what instruments and pathways may increase ARI uptake; and how to assess ARI with a sustainability lens.

A common theme is that intentional prioritization and management of ARI is vital to meet multiple sustainability and equity objectives. The wide adoption of Principles for ARI (Zurek et al.) would be an important step. The Principles could be combined with other tools, such as agroecological assessments (Mottet et al., 2020); the sustainable intensification assessment framework (Stewart et al., 2018) or sustainability indicators (e.g., the UN SDGs). Transparent global tracking of ARI is also important, in part to increase incentives and pressure on funders (Prasad et al.; Compton et al., 2022; FAO, 2022). Modeling, which underpins many decisions, must be “transparent and humble” (Saltelli et al., 2020; Wiebe and Prager, 2021). Finally, the Research Topic highlights major evidence gaps that persist around social equity and human aspects of ARI, and around instruments for ARI, as above (CoSAI, 2021; Letty et al.).
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