即墨光伏农业项目商业模式案例研究
 (
执行摘要
发展可再生能源已经成为中国循环经济和低碳
发展战略的
 
重要举措，也是减缓化石能源消耗、防治大气污染、应对全球气
 
候变化、实现低碳能源转型、保证能源供应安全的必由之路。作
 
为可再生能源主要的技术应用之一的光伏产业已经开始了其规模
 
化应用的时代。但近年来，光伏大规模利用的资源和负荷相悖的
 
局面逐渐凸显，并网及消纳问题日趋严重，同时，近负荷地区的
 
传统光伏电站建设又面临着建设用地不足的情况。而作为土地集
 
约化综合开发及农业现代化转型的设施农业发展，也面临着融资
 
困难和设施水平低而无法满足高附加值产品的种植要求等诸多困
 
局。而恰恰是上述“两难”的局面，为光伏产业和农业种植的跨
 
界融合提供了机会，光伏农业应运而生。
作为将光伏产业和农业种植有机结合的一种新模式，尽管光
 
伏农业设施规模在中国获得了快速扩张，但中国还没有总结出一
 
套成熟可供推广的光伏农业发展模式，同时，中国光伏农业发展
 
还受到管理体制落后、融资渠道单一、产业标准缺乏等诸多因素
 
影响。因此，总结和提炼中国光伏农业商业模式，系统梳理和识
 
别中国光伏农业发展的主要制约因素，对于中国光伏农业的健康
 
可持续发展具有紧迫的现实意义。
本案例研究以中国青岛即墨光伏农业项目为例，对以下重要
 
内容进行了介绍和分析：
   
项目业务流程及利益相关方分析：
 
即墨光伏农业项目的投
 
资运营包括光伏电站的投资运营及农业园区的投资运营
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“工作论文”包括初步的研究、分析、结果
和意见。“工 
作论文”用于促进讨论，征求反馈，对新事物的争论施加
 
影响。工作论文最终可能以其他形式进行发表，内容可能
 
会修改。
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[bookmark: bookmark2]两部分。光伏电站的投资运营主要流程包括项目前期开发 （包括土地选址、土地备案、取得电站建设指标等） 、项 目施工建设、并网发电等。农业园区的投资运营，主要通 过各个农业项目公司进行实施。光伏农业项目业主公司主 要负责园区平台相关设施的搭建，其主要业务流程包括农 业经营设施、咨询指导及其他平台职能，吸引园区所在地 优势企业及农业创业大户入园经营，获取园区设施租赁及 服务收益，并带动当地农业产业的转型升级。
在项目前期开发、融资及建设、运行及管理过程 中，充分考虑包括项目业主公司、村委会及当地各级政 府、农户及当地农民、电网公司及金融机构在内的项目 利益相关方的利益及诉求，协调和调动各方参与及积极 性，对项目顺利实施和可持续运行至关重要。
项目经济效益及社会效益分析： 本研究以即墨农业科技 大棚三期80MW光伏农业项目为重点，进行了项目经济 效益及社会效益评价。光伏农业项目可获得8.5%左右的 内部收益率，静态回收期为9.8年；为当地每年输送清洁 电力动力9562.5万kWh；为当地农民提供1200个工作岗 位，每年可为当地农民提供至少2880万元工资性收入。 同时，项目可实现每年替代标煤3万吨，减排二氧化碳10 万吨左右。
光伏农业项目不仅为能源结构清洁化贡献力量， 而 且，由于光伏农业大棚为高附加值种植提供了条件，以 及结合了支持创业的创客商业模式，带动当地农村人口 就业和致富，为助推光伏扶贫提供了借鉴模式，其社会 效益更加显著。
项目商业模式研究：本案例研究通过对项目的土地流转模 式、融资模式、运营模式、盈利模式，以及推广模式的 总结和提炼，全面展示了即墨光伏农业项目从光伏电站 开发到光电—农业园区经营于一体的独特发展模式，为 光伏农业在不同地区、不同条件下的开发提供了可借鉴 的样板。另外，对如何利用相对年限长且稳定的对光伏 项目融资来弥补对农业项目融资的不足，也提供了独特 的实践经验。
项目经济效益影响因素分析：本研究进行了空气质量、技 术进步、市场需求和政策等因素对项目经济效益的影响 分析。结果表明，光伏大棚种植的农产品市场需求因素 对经济效益最为敏感。因此，准确的市场信息也是保障 经济效益的重要因素；技术进步因素可以有效降低单位 装机成本，显著影响光伏农业项目经济效益；政策因素 中，取消地方补贴不会显著降低光伏农业项目的经济效 益；经济效益对光伏上网电价变化的敏感程度不高；而 未来碳交易的引入不仅能够提升光伏农业的经济效益，  还可以为光伏农业项目提供新的融资渠道。
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[image: ]   项目推广面临挑战和应对措施分析：即墨光伏电站开发与 农业园区平台经营一体化的光伏农业发展模式，对加快 中国光伏农业发展、推动中国农业转型具有重要意义。 但推广昌盛日电光伏农业发展模式，仍然面临一些困难 与挑战，包括项目业主公司的融资能力、土地资源和 “路条”资源等。还需要国家从体制、机制、法律、政 策多方面加大改革力度，营造光伏农业发展良好的产业 环境。
毋庸置疑，中国可再生能源发展目标和农业现代化发展趋势 为光伏农业提供了发展机遇，“大众创业”、“万众创新”以及 “十三五”期间的精准扶贫计划的新增光伏目标为光伏农业发展提 供了更为广阔的市场。本研究基于光伏农业项目的经济社会效益评 价结论，总结了即墨光伏农业项目的商业模式，并基于对案例的分 析，提出推广即墨光伏农业发展模式的条件和保障措施，以期为加 快中国光伏农业持续健康发展提供决策参考和实践参考。


EXECUTIVE SUMMARY
Renewable energies have play a vital role in push China to a low carbon and circular society. Development of
renewable energies is a priority strategy for China to
reduce the negative effects of fossil energy consumption,   achieve low carbon energy, counter air pollution, security of energy supplying, and fight against climate change.
As one of the key renewable energies technology, solar photovoltaic has stepped into the scale-up application
stage in China. However, the ever growing is facing some challenges, such as location mismatch of resources and    loads, power grid-connection, and etc. Building solar PV  station in eastern China also faces the fierce competition  for land with food demand due to a high population
intensity. On the other hand, there exists plentiful
conventional greenhouse facilities in this area and are
on the way of modernization transformation. However, the transformation is blocked by some difficulties,
such as, lack of financing, the lower level of facilities,
and decentralized management. These difficulties of
the above both sectors provide the chances for the
integration of solar PV and agricultural facilities, namely solar PV agriculture.
As a new combination of solar PV power generation and agricultural facilities, solar PV agriculture has gained a   rapid development in recent years in China. However,     there still lacks of a mature business model to guide the solar PV agriculture promotion in China. Furthermore,   the development of solar PV agriculture in China is still
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face some difficulties, such as the various institutional and management system, few financing resources,
lack of industry standards, etc. It is urgent to study
the business model of solar PV agriculture from the
experience of China’s company and their impact factors, which could provide us with enlightenment to barriers    for the sustainable development of solar PV agriculture   in China.
This case study takes China Qingdao Jimo solar PV
agricultural project as an example to study the business model of this combination of solar PV agriculture from  following aspects:
[image: ]    Project components and stakeholders. The
components of Jimo solar PV agricultural project
investment and operation comprise solar PV power      station and Agricultural Zone. For the Solar PV power station, the main business processes consist of project preparation (siteselection, land claiming record,
and obtaining permit on power plant construction,  etc.), project construction, power grid-connection,   and PV system operation. For the agricultural zone, the project owners take the charge of setting up a
business platform and providing necessary facilities and integrated consulting services to potential
entrepreneurs, called “Chuangke”, for their coming business. The revenue of the solar PV agricultural
project mainly comprises PV power sales to the local grid company, and rental income from renting PV      greenhouses and the fees charged for providing the   integrated services for their customs.
For the purposes of project successfulness and
sustainability, it is very important to coordinate the
interests of stakeholders during the whole project
business process. The main stakeholders are including project owners, local government, agriculture
companies, local farmers, the grid companies, and financial institutions.
[image: ]    Economic and social benefits. Our economic and social performance assessment and analysis is based on
the 3rdphase of solar PV Greenhouse project with an installment capacity of 80MW.The lifetime average
annual return (LAAR) is about 8.5%, payback period of investment is 9.8years, and 95.6 GWh clean electricity   will be generated for local end users annually; 1,200
jobs and CNY 28.8 million salary income will be
created for local households and farmers. Meanwhile,
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more than 100,000 tons of greenhouse gas (GHG) will be reduced, and 30,000 tons of coal equivalent will be  saved every year.
The social benefits of the project are more meaningful not only optimize the energy structure by the
green and clean PV power, but also produce high-
valued crops, and provide a business platform for
entrepreneurs’ starting up business, which could create new jobs and increase income for local and farmers.
The case of Jimo solar PV agriculture project, could provide a guide for the integration of solar PV and
agricultural facilities for poverty alleviation program.
[image: ]    Business Model. In this study, the business model
of the integration of solar PV and agricultural
greenhouses is investigated from the following aspects, including land transfer model, financing model,
operation model, revenue model, and promotion
model. The case study comprehensively demonstrates   how the case company develop from original solar PV   power generation to the integration of solar PV station  with agriculture greenhouses. In addition, the project    also provided very practical and unique experiences on how to share the financing terms for solar PV station     with the conventional agriculture greenhouses to help   them modernization transformation.
The business model of the case could provide a
reference for solar PV agriculture development,
which can be varied according to the circumstances in different areas in China.
[image: ]    Influencing factors and their effects. This case study
also identified and analyzed the influencing factors
for the project’s economic performance. These
factors mainly include air qualification, technological progress,the price of crops, and the policy and
regulation. The results show that the price of crops is the most sensitive factor for the project’s economic
performance. So it is vital of accurate market
information for solar PV for the agricultural project’s economic viability. However, the importance of feed- in tariff for solar PV station is much less than what
we had expected. The outcomes also reveal that solar PV technological progress has a directive impacting
on the unit cost of solar PV installed capacity and
system output efficiency, which is in positive linear
relationship with the project’s economic performance.  The coming national emission trading scheme not only
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