Agrivoltaics: A Sustainable Solution for Agriculture and Up-and Downstream Industry

Agrivoltaics (APV) can support the sustainable growth of the agricultural sector, reduce the conflict between food production and renewable energy generation and contribute towards the goal of net zero carbon emissions by 2050. But what is APV, how can it enable us to use land more effectively, and what are the implications for industry?

APV facilitates the production of food and solar electricity on a single parcel of land. It involves installing solar panels between or elevated above crops or livestock. Under optimal conditions, the integrated system captures excess solar radiation not required by plants for electricity generation, potentially doubling land-use efficiency. Under less favourable conditions, the revenue generated from solar energy can offset any negative impacts on the on-going agricultural operations. Additionally, the shading provided by solar panels helps reduce air temperature and soil moisture evaporation and it protects crops and livestock from heat stress and extreme weather. Combined, these benefits make APV an attractive solution for regions seeking to mitigate and adapt to the effects of climate change and promote sustainable economic growth of the sector.

Agriculture is the backbone of many European economies; this is especially true in the Danube region where some of the most fertile agricultural land is located. But the transition from a fossil- to renewable-based energy system is increasing the competition for the finite resource. In Bavaria, Germany for instance, to achieve renewable energy targets roughly 50,000ha of land will be required for the installation of ground mounted solar fields, extending the growing list of stakeholders - from industry, infrastructure, afforestation, nature conservation, and urban development - that farmers must compete with for agricultural land.   
Competition for agricultural land squeezes farmers’ tight profit margins. It reduces their ability to weather volatile global markets and/or expand their operations. New entrants, particularly younger farmers, are prevented from getting started in the profession while incumbents may consider abandoning the industry altogether. There are environmental consequences too – some farmers may feel compelled to farm more intensively in an attempt to recover lost profits. But APV offers a solution, it alleviates competition for land, offers farmers a stable income and the opportunity to diversify their income streams. It also provides farmers with the financial flexibility to explore more environmentally sustainable farming techniques.
In Lower Bavaria, approximately 15,000 farmers contribute around €2 billion in gross value added each year. But many industries depend on a thriving agricultural sector: for instance, 15,000 people are employed downstream in the food processing industry, and tens of thousands more work in upstream sectors such as agricultural machinery and equipment manufacturing, and the supply of feed, seed, and fertilizers. The financial stability APV offers farmers can help promote sustainable growth across these interconnected up- and downstream industries.
Additionally, many of these industries—particularly food processing—are significant energy consumers, with much of their energy still derived from non-renewable sources. APV can provide a direct supply of clean, renewable energy, helping to reduce carbon emissions and promote a more sustainable food chain.

But APV is not without its challenges. While the technology is well-established, the integrated approach of combining it with agriculture is relatively new, presenting a steep learning curve for farmers. Since the effects of APV systems vary based on local conditions and crop types, many questions arise for farmers regarding implementation. Moreover, the levelized cost of electricity for APV is approximately 30% higher than for standard ground-mounted PV systems, making the technology less financially appealing.
To encourage the uptake of APV, the German government has simplified the planning procedure for small APV systems. Furthermore, to ensure farmers are still eligible to receive CAP subsidies and potentially qualify for bonus feed-in tariffs (on top of the standard tariff) clear guidelines have been set outlining what classifies as APV. But there is still much work to be done. Research is still in an early phase and exploring ways to improve the financial accessibility is required. Energy communities for example present an interesting opportunity to maintain and build public acceptance for the energy transition and lower the financial barriers to the implementation of APV.     

Agriculture is the cornerstone of many Danube region countries and APV offers a promising solution reduce the conflict between food production and renewable energy generation. It can promote sustainable economic growth for agriculture and associated sectors, and the energy produced by APV can directly be used in the industries along the value chain. A number of positive steps have been taken to advance the adoption of APV; however, farmers still require support to lower the financial and knowledge barriers if we are to see the widespread uptake of the technology.
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This article was written on behalf of the SMEnergy project. To learn more about APV, the Technologiezentrum Energie (TZE) attended the EAGER project’s recent study visit to Vilnius, Lithuania. The study visit provided insights into the solutions being developed by the EAGER project consortium to promote the adoption of agrivoltaics (APV) in Europe. EAGER is an EU Interreg Europe funded project. 

