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From Pilots to Commercial Projects – Global 
Overview
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Nihonmatsu Organic Agriculture Research 
Association – 70 kW 

Nihonmatsu Farming Solar, Sunshine 
Corporation – 4 MW 

TSE Canopée Agricole – Amance, France – 2.9 MW

Baofeng Group, China – 700 MW



Agrivoltaics Technologies – Types & Pros/Cons
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PV system with 5 degrees 
of freedom 

(height, inter-module space, 
inter-row pitch, module 

technology, racking system)

Above head – canopy like system

Main pro: protection against extreme weather 
event & climate change 

Main con: system to be adapted for each type 
of culture + machinery  high CAPEX

Inter-culture PV fixed or tracked system

Main pro: easiness to implement = lower 
CAPEX + ecosystems benefits

Main con: reduced cultivation space + potentially no 
service against climate change if pitch too wide

Kelsey Horowitz, Vignesh Ramasamy, Jordan Macknick and Robert Margolis. 2020. Capital Costs for 
Multi-Land Use Photovoltaic Installations. Golden, CO: National Renewable Energy Laboratory. 
NREL/TP-6A20-77811



Inputs

- CAPEX: PV Modules, Mounting Structure, Electrical 
Equipment, Monitoring and Control Systems, 
Agricultural Equipment, Electrical Infrastructure, Land 
Preparation, Civil Works, Permits & Regulatory Costs, 
Engineering & Design, Contingency, Installation & 
Labor Costs, Project Development & Financing Costs

- OPEX: Maintenance and Repairs, Monitoring & 
Performance Analysis, Insurance, Operations 
Management, Land Lease or Rent, Utilities, Crop 
Management, System Upgrades and Retrofits, Data 
Monitoring & Communication, Training & Workforce 
Development, Regulatory Compliance, Marketing & 
Outreach, Decommissioning & End-of-Life Costs

- Revenues: sold electricity (FIT, PPA…), subsidies, 
credits…

PV Project Economics
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PV Project Economics (IRR, NPV, 
cashflow, EBITDA, ROACE…)

REVENUES

OPEX

CAPEX



• Site preparation & labor are the major 
cost driver between typical PV plant and 
grazing or pollinator friendly PV

• BOS and Installation Labor are the 
major drivers of cost between different 
PV + Crop system types. 

• PV + Crop systems need more steel in 
lbs because of the atypical support 
structure. 

• Although PV + tracker stilt mount 
require lower amount of steel compared to 
other PV + crops systems, it has a higher 
premium for its tracker technology. 

• Soft Costs – 13% EPC Overhead & Profit 
on Material & Equipment, 12% Developer 
Overhead & Profit on total cost, 4% 
contingency on total cost. 

CAPEX Cost breakdown of each dual-use scenario
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Kelsey Horowitz, Vignesh Ramasamy, Jordan Macknick and Robert Margolis. 2020. Capital Costs for 
Multi-Land Use Photovoltaic Installations. Golden, CO: National Renewable Energy Laboratory. 
NREL/TP-6A20-77811 – 2023 UPDATE



• Estimation done with lease rates estimated from 
agriculture. Should be lower for arable land or grasslands. 
Sometimes for free depending on crops and service 
provided.

• Regular agricultural use eliminates the land management 
costs that are typically borne by a PV system operator.

• Cleaning and repairing costs for PV modules increase when 
work needs to be done at greater heights, such as with the 
use of lifting platforms. In regions with high likelihood of 
soiling, the additional cleaning costs can be more 
significant, depending on the cleaning method employed. 
Currently, there is limited knowledge about the long-term 
effects of fertilizers and crop protection products on the 
substructure and PV modules.

OPEX and Uncertaitinities
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• Higher Costs → Higher LCOE: Agrivoltaics installations have higher CAPEX and sometimes higher OPEX, leading to 
higher LCOE compared to standard PV. In Germany, agrivoltaics LCOE ranges from ~5.4 €¢/kWh to ~6.0–8.1 € ¢/kWh, a 
10–50% increase.

• Revenue Streams: Agrivoltaics projects generate revenue from electricity sales (via FITs, PPAs, or net metering), 
agricultural income (crops or livestock), and incentives/subsidies (upfront grants or higher tariffs).

• Co-benefits: Potential revenue from carbon credits and ecosystem services (pollination, soil health) is not yet monetized, 
undervaluing the societal ROI.

• Achieving Acceptable IRRs: Strategies include policy support (grants, premium tariffs), cost reduction through scale, 
value stacking (on-site solar power use), and hybrid business models (profit sharing between energy developers and 
farmers).

• Financing and Risk: Lenders are cautious until performance track records are established. Key finance questions 
include PV system performance and farming operations' impact on maintenance.

• Long-term Outlook: As costs decrease and crop improvements are factored in, agrivoltaics LCOE could approach 
standard PV LCOE. Most ventures currently need subsidies or high electricity prices to be viable

Economics – Project Viability (IRR, NPV, LCOE)
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Market Potential & Regulation by Region
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https://energyforum.in/fileadmin/india/media_elements/publications/20240502_AgriPV_in_India/Agrivoltaics_in_India.pdf
https://publications.jrc.ec.europa.eu/repository/handle/JRC132879
https://sc-drcds.osti.gov/-/media/sbir/pdf/Market-Research/SETO---Agrivoltaics-August-2022-Public.pdf
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• From Niche to Next Normal: Agrivoltaics is transitioning from a niche innovation to a mainstream solution in the 
renewable energy toolkit, reconciling solar capacity expansion with food security. But CAPEX need to be reduced.

• Scaling Trajectory: Expect diversification in agrivoltaics applications, from small family farms to utility-scale solar parks. 
By 2030, 50–100 GW of agrivoltaics could be installed globally, with China, Europe, and possibly India leading.

• Outlook – Cost Reduction: Industry learning and R&D are expected to reduce CAPEX premiums, making agrivoltaics 
competitive with conventional PV. Early commercial projects are identifying cost-saving opportunities.

• Outlook – Policy Evolution: As technology matures, direct subsidies may decrease, but agrivoltaics could stand on its 
own merits. New revenue streams and integration into broader rural development programs are likely. But potential 
additional costs can appear for permitting

• Co-Benefits Realized: Agrivoltaics will enhance local food-energy-water resilience, create rural employment 
opportunities, and innovate farming practices. It supports agriculture, easing land-use tensions. Increasing its 
acceptance?

• Final Thought: Agrivoltaics aligns with multiple UN SDGs and is becoming an "agrarian solar revolution." It offers 
farmers supplemental income while accelerating renewable energy generation, making it a key player in sustainable 
development

Conclusions & Outlooks
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