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Executive Summary

e Explosive Market Growth: Latin America’s Agri-Tech sector is projected to
expand from $2.2B in 2024 to $10.4B by 2033 (18.8% CAGR), positioning the
region as the world’s fastest-growing adoption market.

e Proven Financial Impact: Pilot projects in Mexico show ROI of 660% (Maize) to
1209% (Wheat) per farmer (15 ha), alongside 30% input cost reductions
(water/fertilizers).

e Yield Transformation: Adoption of precision tools delivers consistent 20-25%
yield gains, adding up to 1,050-1,300 kg/ha depending on crop, significantly
outperforming traditional methods.

e Climatic Sensitivity = Tech Mandate: Key crops show 10-34% yield losses
under stress scenarios (heat, drought, excess rain). Climate-focused predictive
tools are no longer optional but a core profitability safeguard.



e Strategic Priority: Scale & Automation: With adoption set to surpass 50—-60%
by 2030, the next imperative is scaling beyond early pilots by automating data
workflows and capturing the untapped 70% of small producers still outside

precision technology.

INTRODUCTION

The global agricultural landscape is at a critical inflection point, pressured by climate
volatility, resource scarcity, and the growing demand for sustainable food systems. The
traditional agricultural model is no longer sufficient; success now hinges on the rapid

adoption of data-driven technology.

Our analysis confirms that Latin America (Latam) is leading this pivot, presenting the

world's most dynamic frontier for investment and scalability in Agri-Tech.

Key Insights Driving Market Transformation

1. Explosive Economic Scale: The Latam Agri-Tech market is poised for exponential
growth, projected to surge from a value of $2.2 Billion in 2024 to $10.4 Billion by
2033 (18.8% CAGR). This momentum is validated by significant early-stage
investments, exceeding $200 Million in H1 2025.

2. Proven Financial Returns: Agri-Tech solutions are not merely speculative; they
deliver immediate, tangible financial results. Benchmarks show that sophisticated
platforms are achieving up to 10x ROI for Latam farmers, primarily through drastic
operational efficiencies—such as 36% input reduction and confirmed 20-25% yield

gains in key markets like Mexico.



3. Fastest Adoption Rate: Latam is the fastest-growing adoption region globally,
registering a 10-point increase in adoption rates between 2022 and 2024. This
momentum signals market readiness and a farmer base actively seeking
technological leverage to secure profitability and meet rising sustainable crop

goals.

POTENTIAL MARKET

The Agri-Tech market is poised for significant expansion, driven by the escalating
necessity for operational efficiency and environmental stewardship. Our analysis
identifies a critical inflection point where early adoption gives way to mass market

integration, representing a high-value opportunity for early movers.
Current Market State (2025)

The precision agriculture segment currently stands at an estimated $2.0 Billion,
supported by a foundational adoption rate of 25-30% of total farmers (approximately 875k

to 1.05 million out of 3.5 million).
While overall adoption is gaining traction, a key market duality exists:

« High Sustainability Adoption: Farmers demonstrate strong acceptance of
techniques tied to resource conservation, with adoption reaching 60% for water

management technologies.

e Precision Gap: There remains a significant adoption challenge among small
producers, where the use of advanced precision tools is low, ranging between
20-25%. This segment represents the largest and most immediate growth potential

for targeted solutions.



Projected Market Growth (2030)

By 2030, the market is expected to more than double, reaching an estimated size of $4.5
Billion, driven by a robust 12-14.5% Compound Annual Growth Rate (CAGR).

This growth will fundamentally shift the competitive landscape:

e Mass Adoption Threshold: Farmer adoption is projected to reach 50-60%
(approximately 1.75 million to 2.1 million users), signifying that Agri-Tech will

become a mainstream requirement for profitability, not just a niche innovation.

« Technology Drivers: This scale-up will be fueled by next-generation tools, with
solutions leveraging Al and drones expecting a specific CAGR of 12.3%.
Furthermore, the adoption of advanced sustainability techniques is expected to

climb to 60% across the broader market.



POTENTIAL GROWING

Metric Maize Wheat Sorghum
Price per kg (USD, Mexico
2025) 0.21 0.31 0.19

Yield Increase Example|1050 (from 4200 to 5250|1300 (from 5200 to[950 (from 3800 to 4750
(kg/ha) kg/ha) 6500 kg/ha) kg/ha)

Additional Earnings

(USD/ha) 220.5 403 180.5

Initial Cost per Hectare

(USD) 500 500 500

Total Farmers Offered 200 (CropX Latam|500 (Farmonaut México
(Similar Pilot) 1000 (EOSDA pilots) pilots) pilots)

Adopters (Example) 800 120 400

% Adoption (Example) 80% 60% 80%

Average ROl per Client (15 1209% (~$9,070

ha) 660% (~$4,950 total) total) 541% (~%$4,060 total)

% Cost Savings (Inputs) |30% (water/fertilizers) 30% 30%

Gain per Decision

(USD/ha vs. Traditional)

$500 (220.5 earnings +
279.5 savings)

$650 (403 earnings +
247 savings)

$400 (180.5 earnings +
219.5 savings)

Projected ROI 2030 (per 1500% (~$11,250

Client) 800% (~%$6,000 total) total) 650% (~%$4,875 total)
Projected % Adoption

2030 52% 52% 52%




RESULTS

Return per Hectare: Drones vs. No Drones (Mexico Pilot, 2025)
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Heinsenberrs” Agricultural Technology Impact Dashboard
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e Water Consumption Analysis (Bar Chart)

This analysis definitively validates the project's core sustainability objective, confirming a
substantial reduction in water consumption across all three crops when utilizing the Agri-
Tech platform. Wheat and Sorghum show the most significant volume of water savings
(Tech vs. Control), directly translating into lower operational costs and crucial
environmental compliance. The data supports a core commercialization narrative: the
platform is a financial investment that delivers immediate, measurable savings in scarce
resources.



e Yield Increase Analysis (Bar Chart)

This chart isolates the performance differential, showcasing the net yield increase
attributable solely to the Agri-Tech solution. The consistent positive percentage increase
across the portfolio confirms the platform's reliability as a profit driver. This measured
uplift—which directly contributed to the 120% farmer ROl—is the strongest evidence that
the technology provides a substantial and measurable competitive advantage over
traditional farming methods.

¢ Yield Distribution Over Time (Line/Point Chart)

The distribution analysis of yield data demonstrates that the Agri-Tech plots exhibit a
tighter, more predictable clustering of results compared to the Control plots (which likely
show a wider variance). This tightness in the Tech data confirms the power of the
predictive models and precise input application. The platform not only increases average
yield, but it critically reduces risk and uncertainty for the farmer, delivering more consistent
results over time. This predictability is a key selling point for financial partners and large
commercial farms.



POTENTIAL INFLUENCES

Climatic Influence |Maize Impact &|Wheat Impact &|Sorghum Impact &
Factor Type Details Details Details
Optimal
Rainfall Range /|500-800 mm/season:|400-600 mm/season:
(Precipitation) |Favorable +10-20% yield +10-15% yield Optimal: +4-10% yield
-5-15% vyield loss;
Deficit -20-30% vyield loss due|more sensitive than|-9-30% vyield loss in
Influence to drought. maize. rainfed areas.
-10-20% yield
Excess -34% vyield reduction|reduction due to[-5-10% vyield reduction
Influence (US/Latam data). waterlogging. (premature germination).
Optimal
Temperatures |Range 20-25°C 25-30°C 15-25°C
-10-20% yield
Increased reduction; climate
Temp  (+1- change impact: 16-(-2-19% yield reduction
2°C) -10-20% yield reduction. |20%. (irrigated).
Extreme >35°C: -15-25% vyield|Nighttime +: -5.5% vyield
Heat (Max|[>30°C: ~2500 kg/halloss; better drought|reduction; cold slows
>X°C) loss. tolerance than maize. |tillering.
Relative Optimal 60-80% (improves|40-60% (tolerant to
Humidity Range pollination). low humidity). 50-70%
Low Humidity [<50%: -10-15% vyield|[<40%: +5-10% yield|Not specified, but
(<X%) reduction due to stress. |(favorable). generally tolerated.
>80%: -5-10% vyield
reduction (interferes with
High >80%: +5-10% vyield|>70%: -5-10% vyield|harvest); positive
Humidity (improves grain set) but|{reduction due to|correlation with plant
(>X%) can favor diseases. fungal diseases. height.
Optimal 15-20 MJ/m?3/day: +15-|18-22 MJ/m2/day: [12-18 MJ/m?/day: +10-
Solar Radiation|Range 25% yield. +15-20% yield. 15% vyield.




-10-20% vyield reduction|-10-15% yield
Deficit (insufficient reduction (high
Influence photosynthesis). sensitivity). -5-10% yield reduction.
(Not specified as a|Accumulated solar
Excess >25 MJ/m2; Causes heat|primary negative |[radiation is  generally
Influence stress. factor) positive for yield.

MODELLING

~” Predictor de Rendimiento Agricola

Modelo de regresion lineal: Rendimiento =

Temperatura)

Parametros de Entrada

Lluvia: 650 mm

300 mm

Temperatura: 24 °C

RENDIMIENTO PREDICHO

4,729

kg/ha

800 mm

32°C

2845 + (3.4 x Lluvia) + (-13.6 x




Interpretacion

Efecto de la Lluvia

Por cada 10 mm adicionales de lluvia, el rendimiento aumenta aproximadamente 34 kg/ha

Efecto de la Temperatura

Por cada 1°C adicional, el rendimiento disminuye aproximadamente 13.6 kg/ha

Condiciones Optimas

« Lluvia alta (650-750 mm)
- Temperatura moderada (22-24°C)
» Rendimiento esperado: 4,500-5,300 kg/ha



Datos Historicos

Temporada Lluvia (mm) Temperatura (°C) Rendimiento (kg/ha)
1 450 26 3,200
2 550 24 4,100
3 650 23 4,850
4 380 28 2,600
5 720 22 5,300
6 500 25 3,700
7 600 24 4,400
8 420 27 3,000
9 680 23 4,950

10 520 25 3,850



Lluvia vs Rendimiento
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KEY FINDINGS

Agri-Tech Performance Dashboard: Impact,
Efficiency & Resource Optimization
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Yield Analysis by Crop Type
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Cultivated Area Distribution by Crop Type
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Operational Efficiency: Cost per Scale vs. Drone Effort

Fertilizer & Pesticide Usage Composition by Crop Type
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Executive Conclusions & Interpretations

Based on the analysis of the market potential, proven project results, and operational

health indicators, three primary conclusions define the path forward for Heinsenbergs'

Agri-Tech solution:

1. Strategic Mandate: Rapid Escalation in Latam's Fastest-Growing Sector

The analysis confirms that the Agri-Tech initiative is positioned at the apex of the

agricultural transformation curve, establishing a powerful Strategic Mandate for

immediate scale-up:

Market Readiness is Confirmed: The Latin American market is not just
emerging—it is the fastest-growing adoption region globally, projected to surge
from $2.2 Billion to $10.4 Billion by 2033 (18.8% CAGR). The pilot's success
validates that the current solution is perfectly timed to capture this explosive

growth.

Adoption Threshold Achieved: Adoption rates among farmers are set to cross
the 50-60% mass-market threshold by 2030. Heisenbergs must now shift focus
from proving viability (which is done) to capturing market share by targeting the
70% of smaller producers currently lagging in precision technology adoption (20-

25% adoption rate).

Climate Technology is an Investment, Not a Cost: The high sensitivity of key
crops to climatic factors (e.g., Maize yield drops up to 34% from excess rain)
confirms the engineering team's mandate: investment in advanced climate
projection technology is essential to de-risk the service and elevate the

predictive model's competitive advantage.

2. Proven Impact: Superior Financial Returns & Resource Efficiency

The pilot results move the Agri-Tech solution beyond R&D and into a proven, high-ROI

investment vehicle, capable of driving both financial and sustainability goals:

Exceptional ROl is a Core Value Driver: The project delivers an average ROI

significantly higher than market benchmarks, reaching up to 1209% for Wheat and



660% for Maize per client (based on a 15-hectare farm). This positions the solution

as a crucial tool for farm profitability, not just an auxiliary expense.

Sustainability is a Profit Center: The solution simultaneously achieved a 30%
reduction in water and fertilizer/pesticide usage. This validates a dual value
proposition: it not only saves costs for the farmer but also aligns the product with
global sustainability targets, creating a powerful marketing and partnership

narrative (supporting the goal of government/NGO collaborations).

Yield Growth is Differentiated: The Yield Transformation data confirms that the
technology provides an average uplift that is both significant and measurable,

creating a clear and compelling variance against traditional methods.

3. Key Operational Bottlenecks Must Be Eliminated to Scale

Despite the positive results, the project's health assessment identified a critical internal

inefficiency that must be solved before scaling the technology:

The Data Governance Crisis: The biggest threat to scalability is the operational
bottleneck where 60% of the team's time is spent on manual data pre-
processing and cleaning. This unacceptable level of inefficiency directly limits

the team's capacity to focus on high-value tasks and introduces significant latency.

Mandate for Automation: The executive team must prioritize the automation of
data workflows (ML/ETL) as the single most critical immediate step. This
investment will solve the data cleaning bottleneck, unlock the full potential of the
Data Science team, and fulfill the high 88% user confidence by ensuring

consistent data quality.

Specialized Focus is Required: The complexity of the project, acknowledged by
the Directors, necessitates moving away from general project management toward
a dedicated, specialist team focused on Process, Input, and Output
management. This addresses the need for clear communication and process

governance to manage technological advancements effectively.
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