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Level 2: Future Proofing Influences.
Technology and Environmental Future Proofing Influence Worksheet.
Teacher Note:
This worksheet provides an example of technology and environmental future proofing Influence based on solar power. 
Discussion questions - Stimulate discussion and understanding of how combining solar energy production with sheep grazing can make better use of land?

Future proofing question

Activity: “Farming with the Sun” — Pros and Cons Analysis

Objective: Explore how combining solar energy with farming affects the future success and sustainability of a farm.










Te Herenga o Te Rā combines solar power and sheep grazing
https://www.ruralnewsgroup.co.nz/rural-news/rural-management/te-herenga-o-te-ra-agrivoltaics-solar-farm-opotiki
[image: Lodestone’s first agrivoltaics farm, Kohira near Kaitaia.]
One of New Zealand's latest and largest agrivoltaics farm Te Herenga o Te Rā is delivering clean renewable energy while preserving the land's agricultural value for sheep grazing under the modules.
The converted dairy farm, situated along the border of the Waitohe River in the Opotiki District, is a joint venture between Trinasolar, a global smart photovoltaic (PV) and energy storage solutions provider and Lodestone Energy.Lodestone’s first agrivoltaics farm, Kohira near Kaitaia.


Construction of the 71,000+ module utility-scale solar farm began in December 2023 and achieved first generation in December 2024, with the project's construction progressing faster than anticipated. This was due, in part, to the ongoing partnership between module supplier, Trinasolar and Lodestone. As the third agrivoltaics project developed together, ongoing collaboration enabled the refinement of construction processes.
Incremental improvements in small and repetitive installation tasks translated to large efficiencies at scale - significantly accelerating the construction schedule. Once fully operational, the 42MWp farm will generate 69GWh of clean energy annually, enough to power nearly 10,000 homes, and is the first solar project in New Zealand to feed directly into the grid.
Like Lodesone's other farms, Te Herenga o Te Rā, plans to integrate sheep grazing beneath elevated solar modules, allowing livestock and renewable energy production to coexist. The elevated panelling design provides shade for sheep during warmer months, reducing heat stress, while their natural grazing controls grass growth under the modules - reducing maintenance costs, herbicide use, and machinery emissions.
Lodestone Energy plans to reinstate the necessary infrastructure to support livestock, including new yards and fencing, before welcoming the next grazing lessee to Te Herenga o Te Rā later this year.
Connor Dent, grazing lessee and pastoralist of Lodestone's first agrivoltaics project, Kohira, has found the experience overwhelmingly positive.
"As a civil engineer, I was directly involved in constructing Lodestone's first solar farm, Kohira, which gave me a unique perspective on the project from the ground up. Through this work, I became aware of the opportunity to trial grazing under the panels and was keen to take it on," he says.
"Since then, I have seen firsthand the benefits of agrivoltaics for both the land and livestock. The panels provide shelter, which has improved survival rates, and we have noticed better grass retention through dry periods. There are some challenges, like managing fertiliser application and working the dogs when the panels are tilted, but overall, it is been a positive experience. Seeing the project through from construction, to now farming on the land has been incredibly rewarding."
The latest project builds on the longstanding partnership between Lodestone Energy and Trinasolar, which has now seen nearly 200,000 Trinasolar modules deployed across Lodestone's three operational solar farms in Kaitaia, Edgecumbe and the latest in Waitaohe.
Edison Zhou, head of Trinasolar Australia and New Zealand, says the farm is a standout example of how solar and agriculture can work together seamlessly.
He notes that globally, interest in agrivoltaics is accelerating, and Lodestone is at the forefront of delivering large-scale, dual-use projects.
"Their work is setting a benchmark for agrivoltaics initiatives worldwide, and we are excited to be part of their journey."



Discussion Questions
1. How does combining solar energy production with sheep grazing help make better use of the land?

2. What are the environmental benefits of using sheep for grass control under the solar panels instead of machines or chemicals?

3. Why do you think elevated solar panels are important in a farm like Te Herenga o Te Rā?

4. How might the shade provided by solar panels affect the health of sheep and the quality of the grass they eat?

5. What challenges might farmers face when managing livestock under solar panels? How could these be solved?

6. Why is it important for businesses like Lodestone Energy to form strong partnerships (like with Trinasolar)? How does this help the business succeed faster or better?

7. If you were starting a new agrivoltaic farm, what would be three things you would focus on to make sure your project is future proofed?

8. How does the idea of agrivoltaics help prepare New for future climate challenges?

9. What might need to change in laws, land use, or technology?


Future proofing question
1. Discuss how innovative tech like agrivoltaics shape farming’s future, balancing economic, environmental, and operational factors.



Activity: “Farming with the Sun” — Pros and Cons Analysis

Objective: Explore how combining solar energy with farming affects the future success and sustainability of a farm.

Instructions:
1. Divide students into pairs or small groups.

2. Give each group uses the information from the discussion questions to answer the task.

3. Task:
Each group lists:
· 3 potential long-term benefits of using agrivoltaic technology for a farming business (e.g., extra income from energy, sustainable land use, reduced costs).
· 2 possible challenges or risks that could affect the farm’s long-term success (e.g., initial investment costs, managing livestock with solar infrastructure).

4. Group Discussion:
Groups share their lists, and the class discusses how the benefits outweigh challenges (or not), focusing on how this technology might help or hinder the farm’s viability 10+ years from now.


Answers

1. How does combining solar energy production with sheep grazing help make better use of the land?
Combining solar panels with sheep grazing allows the land to serve two purposes simultaneously: generating clean, renewable energy and producing agricultural products such as wool and meat. This dual use maximises land efficiency without sacrificing farming productivity or energy output, making it a smarter, more sustainable use of space.

2. What are the environmental benefits of using sheep for grass control under the solar panels instead of machines or chemicals?
Using sheep reduces the need for machinery, which lowers greenhouse gas emissions from fuel use. It also eliminates the use of herbicides or chemicals, preventing soil and water contamination. Sheep grazing naturally controls grass growth, promotes healthier soil through their manure, and helps maintain biodiversity.

3. Why do you think elevated solar panels are important in a farm like Te Herenga o Te Rā?
Elevated solar panels allow sheep to graze freely underneath without obstructing the panels or damaging the equipment. The height provides shade for livestock during hot months, improving animal welfare. This design also reduces land use conflict and maintenance costs.

4. How might the shade provided by solar panels affect the health of sheep and the quality of the grass they eat?
Shade helps reduce heat stress in sheep, which can improve their survival rates and overall health, especially in warmer months. For grass, shaded areas may retain moisture better and avoid drying out quickly, leading to healthier pasture that supports better grazing.

5. What challenges might farmers face when managing livestock under solar panels? How could these be solved?
Challenges may include:
· Managing fertiliser application carefully to avoid damaging equipment.
· Navigating dogs or machinery in tight spaces with tilted panels.
· Ensuring fencing and yards work well with solar infrastructure.
Solutions could involve designing adaptable fencing, training animals and dogs for the new environment, and coordinating maintenance schedules to avoid conflicts.

6. Why is it important for businesses like Lodestone Energy to form strong partnerships e.g., with Trinasolar? How does this help the business succeed faster or better?
Strong partnerships bring expertise, resources, and innovation together. Trinasolar’s experience with solar modules and Lodestone’s energy projects complement each other, enabling faster construction, cost savings, and technology improvements. Collaboration helps solve problems quicker and improves the quality of the final product.
7. If you were starting a new agrivoltaic farm, what would be three things you would focus on to make sure your project is future proofed?
· Designing flexible infrastructure that supports both energy production and farming without interfering.
· Using technology to monitor panel performance and livestock health.
· Building strong community and stakeholder relationships to ensure support and smooth operations.

8. How does the idea of agrivoltaics help prepare New Zealand for future climate challenges?
Agrivoltaics promotes renewable energy production, reducing reliance on fossil fuels and lowering greenhouse gas emissions. It supports sustainable farming practices, protects livestock from extreme weather, and uses land more efficiently. This resilience helps New Zealand adapt to climate change impacts while ensuring food and energy security.

9.  In what ways could combining farming and renewable energy become more common in the future? What might need to change in laws, land use, or technology?
· Land use policies may need to adapt to allow dual-use farming and energy projects and provide incentives for sustainable practices.
· Advances in solar panel design, energy storage, and farm management tech will make integration easier and more cost-effective.
· Education and awareness about the benefits of agrivoltaics will encourage adoption.
· More flexible grid connections and processing facilities will support renewable energy from farms.

Future proofing Answer
Economically, agrivoltaics provides farmers with an additional income stream from generating renewable energy, which can help stabilise earnings even if crop or livestock prices fluctuate. It can also reduce some costs, like grass maintenance, by using sheep for grazing under solar panels.
Environmentally, this technology promotes sustainable land use by producing clean energy while preserving agricultural productivity. It reduces greenhouse gas emissions by cutting reliance on fossil fuels and decreases the need for chemical herbicides and heavy machinery, which helps protect soil and water quality.
Operationally, agrivoltaics requires farmers to adapt their practices, such as managing livestock around solar infrastructure and coordinating maintenance activities. However, it also offers benefits like shade for animals, improving their welfare and productivity.
In summary agrivoltaics represents a smart, integrated approach that helps farming become more resilient, sustainable, and profitable over the long term, positioning agriculture to meet future climate and market challenges.
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