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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



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:

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 (site selection, 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.

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,

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.

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.

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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could improve the economic performance further, but
also supply new way to finance solar PV agricultural
project in China.

Project promotion conditions and supporting
measures. Jimo solar PV agriculture project provided
a comprehensive and integrated business model for
“solar+agriculture” development. It is a valuable
reference for scaling up solar PV application in
agriculture, as well as for agriculture modernization
transformation in China. However, the application of
Jimo solar PV agriculture model needs project owner’s
financing capacity, scaled land transfer, and PV permit
from government, etc. So, it is required to reform the
institutional and administration system, legislation
and policies and set up standardizations to provide
preferable industrial environment for solar PV for
agriculture development.

It is no doubt that China’s goals of renewable energy
development and agriculture modernization provide
great opportunities for solar PV agriculture. Mass
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entrepreneurship and innovation and targeted poverty 9
alleviation program during 13thFYP also make a broadly
market for solar PV agriculture development. We hope
that the conclusions and suggestions in this case study 2020
could provide some reference on decision making and
prompt the development of solar PV agriculture a
sustainable and healthy way in China. . ChESFEE SRR RS T S
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