Solving Global Challenges: Why AgTech Matters

“A good formula for investing is this one: find a problem and fix it.”

The Top 10 Problems Agriculture Must Solve — and the Technologies That Can Help

The challenge is not simply to grow more food for a growing population. We must produce it with less inputs, water, waste and
environmental impact, greater efficiency, and the better use of finite resources.

1. Economic Issues

Almost all problems become economic problems. With skyrocketing labor and input costs, farmers are struggling financially. The
rising cost of food for consumers affects everyone, but especially lower income households. Global imports/exports and long-
distance transportation, the environment, climate change and food waste are all key economic drivers.

AgTech is about producing more with less. Less inputs, less labor, less impact to ecosystems and the environment. It greatly
increases efficiencies, reduces costs and food waste, and improves profitability.

The food and agriculture market is facing serious challenges for the future. New technologies in agriculture, many described
below, can address most of those challenges. All the other problems listed below have serious economic impacts. Those
companies that find the solutions will reap the rewards.

AgTech response: AgTech is about producing more with less. Less inputs, less labor, less impact to ecosystems and the

environment. It greatly increases efficiencies, reduces costs and food waste, and improves profitability across the food
sector.

2. Biodiversity, Birds and Pollinators... a “Bug Apocalypse”

North American bird abundance has fallen dramatically. A major 2019 Science study, based on multiple monitoring networks,
estimated a net loss approaching 3 billion birds since 1970 — about 29% of the 1970 population. Pollinator health is also a
serious concern. Some studies estimate a 50% drop in North American insect population since the 1960’s. EPA emphasizes
that many fruit and vegetable crops depend on animal pollination and identifies pesticide exposure as one of several
interacting stressors affecting bee health, along with pests, pathogens, poor nutrition, management practices and limited
genetic diversity.

AgTech response: Precision spraying, computer vision, robotic weed control, pest sensors, Al-based integrated pest
management and biological crop-protection products can help farmers identify and treat problems more selectively. The
objective is not to eliminate crop protection, but to reduce unnecessary applications and apply inputs at the right place,
time and rate.

Source: USGS, “Decline of the North American avifauna,” Science (2019); U.S. EPA, “Pollinator Health Concerns” and “Tools and Strategies for
Pollinator Protection.”

3. Farmland Sprawl and Deforestation: Saving the Rain Forest

Agriculture is the main reason for deforestation around the world, including in our most environmentally sensitive regions like
the Amazon rain forest and Africa. If farmers can improve efficiency and productivity, and produce more food on existing
farmland, it may reduce farmland sprawl and even allow us to ‘rewild’ some regions around the world. More productive farmers
in the US puts less pressure on imports from Central and South America (in countries like Peru and Brazil). This is particularly
important in regions with the fastest growing population, like Africa.

AgTech response: Precision fertilizer applications, biologicals, better seeds and fertilizers, satellite vision and GPS on

mobile phone apps, inexpensive weed control and pesticides, Al-based integrated management and farmer training with cell
phone apps, biological crop-protection products can help farmers identify and treat problems early.

Source: FAO, The State of Food and Agriculture 2025; FAO, “A Global Yield Gap Assessment to Link Land Degradation to Socioeconomic Risks.”

4. Climate Change: heat, drought and flood

Agrifood systems generated about 16.5 billion tonnes of CO,-equivalent emissions in 2023, approximately 32% of total human-
caused greenhouse-gas emissions. Agriculture is also directly exposed to climate risk through heat, drought, flooding, shifting
rainfall, changing pest pressures and extreme weather. Agriculture is the world's largest water user, accounting for about 72%
of global freshwater withdrawals. FAO reports that 1.2 billion people live in agricultural areas facing severe water constraints.
At the same time, agriculture may need to produce about 50% more food, feed and fibre by 2050 than it did in 2012. Producing
substantially more with increasingly constrained water supplies is one of agriculture's central technology challenges.



AgTech response: Soil-moisture sensors, satellite and drone imagery, variable-rate irrigation, smart pumps, weather
intelligence, Al irrigation scheduling and precision fertigation can help farmers put water and nutrients where they are
actually needed. The guiding principle is simple: more crop per drop.

Source: FAO, “Agricultural Water Management” and The State of the World’s Land and Water Resources for Food and Agriculture 2025.

AgTech response: Precision fertilizer, improved nutrient management, methane-reduction technologies, electrification and
autonomous equipment can help reduce emissions. Drought- and heat-tolerant crops, sensors, predictive analytics,
weather intelligence, smart irrigation and controlled-environment agriculture can improve resilience.

Source: FAO, “Greenhouse Gas Emissions from Agrifood Systems: Global, Regional and Country Trends, 2001-2023.”
5. Growing World Population

The world population is expected to hit 10 billion people by 2050, up from under 8 billion in 2026. One billion of those people
will be added to the African continent, a region already struggling to feed itself.

The good news is that the world population doubled since 1960, while global hunger and malnutrition dropped from about 50%
to under 10% over the same period. AgTech did that, including new wheat and crop varieties that more than doubled world
food production. We’ll need all of the tools in the AgTech toolbox to feed a growing global population.

AgTech response: We’ll need all the tools in the AgTech toolbox to feed a growing global population, and a workshop like
the one we’re building in Fletcher, NC.

6. Soil Erosion, Soil Degradation: We Are Degrading the Land We Depend On

Healthy land and soil underpin food production, biodiversity and long-term agricultural productivity. FAO's 2025 assessment
estimates that approximately 1.7 billion people live in areas where crop yields are at least 10% lower because of human-
induced land degradation. The drivers include deforestation, overgrazing and unsustainable or intensive cropping practices,
with soil erosion, declining soil organic carbon and soil drying among the measurable effects.
AgTech response: Satellite imagery and field sensors can identify declining soil health and crop stress earlier. GPS-guided
equipment and variable-rate systems can match seed, fertilizer and crop inputs to actual field conditions. Robotics can
enable more precise field operations, while biological inputs, cover-crop management and data-driven soil programs can
support healthier soils and reduce erosion.

Source: FAO, The State of Food and Agriculture 2025; FAO, “A Global Yield Gap Assessment to Link Land Degradation to Socioeconomic Risks.”

7. Food Waste: About 32% of all food produced gets wasted.

We produce enormous amounts of food that never gets eaten. It includes post-harvest losses and supply-chain inefficiency.
The food challenge does not end at harvest. UNEP reports that roughly 13% of food is lost after harvest and before reaching
retail, while another 19% is wasted in homes, supermarkets and restaurants (for a total of 32%). Food loss and waste
contributes an estimated 8-10% of global greenhouse-gas emissions. UNEP also reports that food lost because of inadequate
cold-chain infrastructure alone could feed an estimated 1 billion people.

FAO reports that approximately 526 million tonnes of food - around 12% of global production - are lost or wasted because of
insufficient refrigeration. Poor storage, temperature control, handling and logistics can erase the value of the land, water,
labor, fertilizer and energy already invested in producing that food.
AgTech response: Cold-chain systems, smart refrigeration, temperature sensors, intelligent packaging, automated sorting,
shelf-life extension, logistics optimization, Al demand forecasting, improved storage and processing, and waste-to-value
technologies can preserve more of what farmers already produce.

Source: FAO, Cooling the Chain, Cutting the Waste (2026); FAO/UNEP, Sustainable Food Cold Chains.

AgTech response: AgTech extends well beyond the farm. Cold-chain systems, food-preservation technologies, smart
packaging, temperature and freshness sensors, Al demand forecasting, logistics software, improved storage and
processing, and waste-to-value technologies can preserve more of what farmers already produce and reduce the resources
wasted producing food that is never consumed.

Source: UN Environment Programme, “Food Loss and Waste” and “Sustainable Cold Chains.”
8. Farm Labor Shortages and Rising Labor Costs

Agriculture has a structural labor challenge, particularly in labor-intensive crops and seasonal work. One clear indicator is the
rapid growth of the H-2A temporary agricultural worker program: USDA reports that certified H-2A positions increased from just



over 48,000 in fiscal 2005 to around 385,000 in fiscal 2024. USDA also identifies labor shortages as a major challenge that
digital agriculture and automation can help address.
AgTech response: Autonomous tractors, robotic harvesting and weeding, automated milking, computer vision, drones,
mechanical aids and Al-assisted equipment can reduce dependence on scarce labor, increase worker productivity and
automate repetitive or difficult tasks.

Source: USDA Economic Research Service, Farm Labor; USDA ERS, Precision Agriculture in the Digital Era; USDA ARS, Reducing Labor and Advancing
Precision Agriculture through Automation.

9. Inefficient Use of Fertilizer, Chemicals, Fuel and Other Inputs affecting Ecosystems

Fields are not uniform. Soil, moisture, weeds, pests and nutrient requirements can vary substantially within the same farm, yet
conventional management can apply inputs broadly. Precision agriculture is already demonstrating a different model. USDA
reports that automated guidance is used on well over half of the acreage planted to several major U.S. row crops, and farmers
cite higher yields, labor savings, lower purchased-input costs and reduced environmental impacts among the reasons for
adopting precision technologies.

AgTech response: GPS guidance, soil and yield mapping, variable-rate fertilizer and seed application, computer vision,
targeted spraying, drones and field sensors can shift agriculture from 'treat the field' toward treating the specific plant, zone
or problem.

Source: USDA Economic Research Service, Precision Agriculture in the Digital Era: Recent Adoption on U.S. Farms; USDA ERS, Precision Agriculture
Use Increases with Farm Size and Varies Widely by Technology.

10. Insect and Plant Resistance to Pesticides; Antimicrobial Resistance in Farm Animals and
includes the Loss of Antibiotics for Human use.

Insect resistance to current pesticides has led to what scientists are calling “Superbugs” that have developed genetic
resistance to most of the pesticides in our toolbox.

Animal health is directly connected to food security, farm economics and human health. FAO warns that misuse of
antimicrobials in livestock, aquaculture and crop production contributes to the emergence and spread of antimicrobial-
resistant microorganisms. In 2019, an estimated 5 million human deaths were associated with bacterial antimicrobial
resistance worldwide, including 1.3 million deaths attributable to bacterial AMR.

AgTech response: Wearable livestock sensors, computer vision, automated health monitoring, rapid diagnostics, genomic

tools, vaccines, microbiome technologies, precision feeding and environmental monitoring can identify health problems
earlier and support more targeted treatment. The objective is healthier animals with less unnecessary antimicrobial use.

Source: Food and Agriculture Organization of the United Nations, Antimicrobial Resistance; FAO Animal Health, Antimicrobial Resistance (AMR).

Other Important Factors in the news: Food Safety and Traceability

Modern food supply chains can involve farms, processors, distributors, warehouses, retailers and restaurants across large
geographic areas. When contamination or another food-safety event occurs, the ability to identify the source, affected lots and
distribution path is critical. FAO describes traceability and recalls as essential components of national food-control systems
and emphasizes the need for rapid identification, location and withdrawal of affected food lots.

AgTech response: Digital traceability, rapid diagnostics, machine vision, automated inspection, temperature monitoring,

condition sensors and supply-chain data platforms can help detect hazards sooner, locate affected products faster and
make recalls more targeted.

Source: Food and Agriculture Organization of the United Nations, Food Control Systems: Traceability & Recalls.

The Larger Opportunity

Taken together, these pressures create a powerful case for continued innovation across the entire food and agriculture system.
Farmers must produce more while using water, fertilizer, chemicals, energy and land more intelligently. The industry must
protect biodiversity and soil, withstand climate volatility, reduce emissions and preserve a larger share of the food already
being produced.

That is why AgTech should be viewed not as a narrow category of farm machinery, but as a broad technology platform
encompassing robotics, autonomous equipment, Al, computer vision, satellites, sensors, biologicals, genetics, precision
agriculture, irrigation, controlled environments, food preservation, cold chain, logistics and waste reduction.
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