Innovation and regulation reshape crop protection amid climate and population pressures
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Pesticides have long been at the centre of controversy, often met with resistance due to growing concerns about public health and environmental sustainability. Yet, as the world faces a critical juncture in food production, these crop protection products remain vital in safeguarding yields and ensuring global food security. The increasing demand for food, catalysed by a projected population growth to approximately 10.3 billion by the mid-2080s, underscores the urgency of innovative solutions in agriculture.
Dr Tan Siang Hee, executive director of CropLife Asia, emphasises the stark reality faced by farmers. “In our global survey, we found that if farmers do not use any insecticide or fungicide, the loss is at 40%. In China, it’s almost the same — 30% to 40%,” he noted. Such figures starkly illustrate how the absence of crop protection can devastate agricultural output, a reality not only concerning for growers but for a world poised on the brink of food shortages.
Agricultural challenges have been compounded by climate change, leading to extreme weather conditions, resilient pests, and the escalation of plant diseases. In this tense landscape, the strategies employed for crop protection must evolve. It involves an array of methods—not just traditional pesticides but also biological controls, agricultural practices, and cutting-edge technologies like drones and artificial intelligence. “Evolution always fights back. Fungal diseases, insects—they’re all becoming resistant. The ability to develop new methods to counter them is hard,” remarked Chinmay Soman, co-founder and CEO of Earthsense, a company focused on AI-powered agricultural robotics.
This ongoing arms race between innovation in crop protection and resistance from various biotic threats illustrates a significant, often overlooked gap in agriculture. Consider this: while record corn yields can reach 20,000 kg/ha, the average yield is merely one-fifth of this potential. Such disparities highlight the substantial losses attributed to both abiotic stresses like heat and nutrient-deficient soils and biotic stresses from pests and diseases.
Research from the United Nations’ Food and Agriculture Organisation (FAO) indicates that drought alone caused a staggering 38% loss in crops and livestock from 2008 to 2018. In Asia, more than 80 natural disasters have claimed lives and affected millions, with the region often cited as the world’s most disaster-prone.
The market for crop protection is on an upward trajectory, with estimates predicting a rise to around $80 billion by 2028, up from approximately $75 billion. Dr Tan credits this growth to ongoing transitions among farmers towards alternative chemical solutions like biopesticides, which align with regulatory shifts and consumer demand for more sustainable practices.
Biological solutions, derived from natural processes, represent a promising avenue in sustainable agriculture. According to CS Liew, managing director at Pacific Agriscience, the last decade has seen major advancements in this field. “There’s a great future for biologicals in contributing to sustainability in food production and regenerative agriculture,” said Liew, reminiscing on a time when such products were dismissed as “snake oil.” The increasing sophistication of scientific research has since paved the way for a burgeoning market, albeit one still dwarfed by traditional chemical solutions, which total around USD 300 billion.
Despite their potential, biologicals face several hurdles—most notably, regulatory complexities. Liew highlights a chaotic patchwork of regulations that affect the scalability of biological solutions. “You have overregulated markets, like the EU and parts of Asia, while other regions remain less regulated,” he explained, calling for the necessity of standardisation. The lack of coherent policies obstructs the growth of biologicals, often leaving farmers disadvantaged in their access to innovative tools.
The European Union’s recent regulations, set to phase out certain chemical pesticides, serve as a powerful signal in favour of sustainable practices. These measures are paired with a commitment to fast-track the approval of biological alternatives, a move that Dr Tan supports wholeheartedly. “We have no issue with tightening regulations; we want to ensure that only effective products reach the marketplace,” he remarked.
The drive towards sustainability is increasingly complemented by technology. Tools like drones are revolutionising crop protection, allowing for smarter applications and reducing reliance on labour-intensive practices. Soman notes that Earthsense’s technology aids in early disease detection, emphasising the shift from reactive to proactive management strategies. “Having that kind of early detection is a big part of the solution,” he says, reinforcing the notion that technology should not solely be seen as a replacement for human expertise, but an enhancer of efficiency.
As innovative technologies emerge, there is a growing acceptance among farmers, with approximately 70% in Vietnam now employing drones. This shift has been supported by governmental initiatives aimed at promoting technology adoption, resulting in significant advancements in agricultural practices across the region.
Ultimately, the multifaceted challenges of crop protection—balancing productivity and sustainability—demand an integrated approach. As the agricultural sector stands on the precipice of historical change, the convergence of advanced technologies, biological solutions, and effective regulations may not only enhance crop yields but play a crucial role in securing the future of global food supplies amidst the pressures of climate change and population growth. The journey towards sustainable farming is just beginning, and the path forward must be navigated with innovation, cooperation, and a commitment to preserving the planet for generations to come.
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