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Food Security at Crisis



One Land, Double Values

Energy & Agriculture
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Protecting Crops from Temperature Damage.

Heat Damage Decrease Cold Damage Decrease

낮 최고기온
밤 최고기온

Under APV Relative Temperature Compared to Open Field

May June July Aug

APV Relative Daytime 
Temp. from Open Field

0.5~2 °C ▼

APV Relative Nighttime 
Temp. from Open Field

0~1.5 °C ▲

Agrivoltaics ‣ Climate Smart Agriculture

AGRIVOLTAICS



Case Study: Climate Damage Reduction

Effectively Reducing Temperature and Drought Damage

ARIZONA UNIVERSITY

• Water use efficiency 153% ↑

• Chile Pepper Yield 3x ↑

• Temperature Decrease ↓

출처: www.nrel.gov

Baywa R.E. 

• (Day - Heat Damage Prevention ↓

• (Night) Temp. Increase - Cold Damage Prevention ↓

• Temperature Management Improved for Berries

출처: pv magazine

Jeonnam Agricultural Research Center

• Leaf Area Increase ↑

• Cold and Frost Damage Reductio by 20% ↓

• Green Tea Yield Increase by 21~90% ↑

출처: 농민신문

AGRIVOLTAICS



Jack’s Solar Garden – Colorado, USA

• System Design: 1.6 hectares, 3,200 panels installed

• Target Crops: Carrots, tomatoes, lettuce, etc.

Agrivoltaic Park– Fontanellato, Italy

• System Design: 2 hectares, panels installed at a height of 5 m

• Target Crops: Tomatoes

Vignes Solaires – Bordeaux, France

• System Design: 2,000 sq. meter, panels installed at a height of 6 m

• Target Crops: Grapes for wine production

Goji Berry Solar Park – Ningxia, China

• System Design: 4,000 hectares site, panels installed at a height of 2.9 m

• Target Crops: Goji berry (Wolfberry)

AGRIVOLTAICS







Smart APV Sensing and Monitoring Technology



First in Indonesia, 
IPB University 
Inaugurates 
Agrivoltaic

Research Station



Max-Generation Mode for Non-farming Season, Max-Yield Mode for Farming Season









Tackling Multiple Problems with One Stone
- The Smart Water-Energy-Food APV Nexus Model 



2.5 MWp fixed tilt APV plant 
4 MWh Battery Energy Storage System (BESS)
Irrigation system for ~500 ha command area 

Post harvest and value addition cluster
Smart Nexus Operations
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Irrigation Is Not Optional: A Prerequisite for Stable Agricultural 
Production

Irrigation Effects on Crop Productivity and Yield Stability

Across all seven crops, irrigation increases yields by 2.0–4.5 times, eliminates dry-season crop failure, and reduces inter-annual yield variability by more than 50%.
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Agrivoltaics as a Water-Efficiency Multiplier in Water-Limited 
Environments

Agrivoltaics Impacts on Crop Yield and Water Use Efficiency (Abijata)

In Abijata, agrivoltaics functions primarily as a stability and water-efficiency enhancer rather than a yield-boosting technology.

1. Risk mitigation under severe water stress

• Rainfed conditions lead to crop failure due to low soil water retention (TAW ≈ 12%).
• Example (Tomato):Rainfed yield drops to 1.74 t/ha, indicating non-viable production.
• Under irrigation, APV mitigates vapor pressure deficit (VPD) and reduces non-

productive water losses, stabilizing crop performance.

2. Improved yield and water use efficiency in stress-sensitive crops

• APV increases yields in crops most vulnerable to heat and water stress: (Cabbage) +11.5% 
(Garlic) +57.5%

• Water Use Efficiency (WUE) improvement is particularly pronounced: Garlic WUE increases 
from 1.32 → 2.32 kg m⁻³

• APV elevates water productivity to levels comparable with more resilient crops.
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REVENUE STREAMS

7. Financial and Economic Analysis
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Aral Sea

Uzbekistan



The Cost of Conventional Cotton
Linking irrigation practices to environmental collapse

Extreme Water Usage

~6,000 m³/ton
Direct Cause of Desiccation

Water diverted from Amu Darya river

Economic Trap

Low Value
Raw Export Dependency

Exporting water-intensive commodities

Scope 3 Emissions: 
High

Fashion Brands Demand 
Change

Source: UN Environment Programme / World Bank 
Data

G loba l  Env i ronmenta l  D isas te r

The Aral Sea Tragedy:
From World's 4th Largest 
Lake to Desert
Once a thriving 68,000 km² ecosystem, the Aral Sea has lost 
90% of its volume due to intensive cotton irrigation. This is 
Uzbekistan's greatest water security challenge.

90%
Volume Loss

54k
km² Dried Seabed

Toxic Salt Storms
Dried seabed dust affects health across the region

Aral Sea Surface Area Decline (1960-Present) km²



10 MWp | Carbon-Free Cotton



Expected Benefits of Agrivoltaics for Cotton Production

APV Solution - Cotton

§ Open field vs. smart irrigation vs. agrivoltaics: APV adds shade-based microclimate control and on-site power to smart farming

Open Field
Smart Farm

(sensor + drip)
Agrivoltaics

(APV + smart irrigation)

Yield / productivity

Baseline
index 100

+10–19%
yield increase

+33% potential
3,750 → 5,002 kg/ha

Water effect Baseline
conventional irrigation

18–42% less
irrigation water
WUE +35–103%

20–47% WUE gain
+14.4% water availability

via rain harvesting

Heat stress mitigation Exposed to
high radiation & VPD

Better irrigation
timing, limited shade

1–4°C lower
air/soil temperature

potential

Power & land value External grid /
diesel exposure

Sensors and pumps
still need power

On-site PV for
pumps + sensors

Land efficiency +94%

100 110–119 133

Sources: Fraunhofer ISE Paras Horticulture PV Study (2019); Uzbekistan drip irrigation and WFD cotton trials (Ibragimov et al., 2007/2021); agrivoltaics WUE/microclimate review studies







ODA PROJECT IN TUVALU

But who owns it?



ODA PROJECT IN TUVALU

But who owns it?



Korea’s Solar Income Village Model



Project Sustainability Issue, Mostly from lack of Profit and 
Ownership – Solution : Solar Income Village Model



Project Sustainability Issue, Mostly from lack of 
Profit – Solution : Solar Income Village Model



One land, Three harvests.
Energy. Food. Sustainability.
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