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Abstract. Japan’s first agrivoltaics project was built already 20 years ago and since then more
than 4,300 projects have been implemented in all parts of the country. Nevertheless, it is still
a niche technology and social acceptance is necessary to further advance agrivoltaics. Nowa-
days, information gathering and public opinion-making often take place on social media. Atti-
tudes and social norms towards projects are formed online but social media is still often ignored
by academia. To fill this gap, this study analyzed 21 months of Twitter data related to agrivolta-
ics in Japan. The results show an active discourse about agrivoltaics with an average of more
than 1,000 tweets per month. The discourse is in majority supportive of agrivoltaics highlighting
the potential to solve big societal problems in Japan, such as decarbonization and rural revi-
talization. Concerns are voiced regarding the potential negative impact on the already weak
agricultural sector in Japan. Overall, a lack of reliable and evidence-based information in the
discourse was noticeable. This should be addressed to avoid a shift to negative narratives
based on misinformation which has already been the case in the solar photovoltaics discourse.
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1. Introduction

The idea of agrivoltaics was introduced in Japan already twenty years ago under the name
“solar sharing” by Akira Nagashima. The first pilot project was installed in 2004 in Chiba, close
to Tokyo. Japan was also the first country to establish a legal framework that allows agrivoltaics
on all types of farmlands since 2013 if certain requirements are met [1]. In combination with
other policy measures, above all the generous Feed-in Tariff, agrivoltaics were able to quickly
spread to 46 out of 47 prefectures in Japan. As of March 2022, 4,349 agrivoltaics permits were
granted. The number of new permits per year is rising steadily reaching 851 in FY2021 [2].

Agrivoltaics bring many advantages to the challenging conditions in Japan. The dual land
use is important since only 34% of land in Japan is flat. Most of the suitable land for ground-
mounted solar photovoltaic (PV) is already in use and developers are in search of new areas
for their projects. Agrivoltaics increases the available space for new projects, which is also
important for reaching the government’s goal of becoming carbon neutral by 2050. Currently,
the renewable energy share is only 25.7% of which 11.2% is from solar energy [3]. Most of
Japan’s energy needs must be imported. The energy self-sufficiency rate is only 12% [4].

Similarly, the agricultural sector in Japan faces difficulties. Food self-sufficiency is already
relatively low with just 38% [5] and the agricultural sector is in further decline in recent years.
The number of farmers has fallen by a third in the last decade. Only 19% of the farmers in


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-1415-6615
https://orcid.org/0000-0002-8202-254X
https://orcid.org/0000-0002-9082-6097

Doedt et al. | AgriVoltaics Conf Proc 3 (2024) "AgriVoltaics World Conference 2024"

Japan are under 60 years old with an average age of 68 years [6]. Many retiring farmers strug-
gle to find successors and the area of abandoned farmland increases steadily [7]. Conse-
quently, depopulation in rural areas advanced especially fast.

Agrivoltaics can help to solve these big societal problems in Japan. However, social ac-
ceptance is necessary for a rapid expansion of agrivoltaics from a niche to a mainstream tech-
nology since it will directly affect many people due to its decentralized nature. Nowadays, so-
cial media has become an important place for information sharing and public opinion making.
Discussions online have the potential to influence attitudes and social norms. The perceived
opinion can then potentially influence the decision to support or oppose renewable energy
projects [8].

Social media has advantages such as allowing active participation in discourses due to its
low cost and high accessibility. However, there are also many drawbacks such as the fast
spread of misinformation [9], the existence of echo chambers with influential opinion leaders
who can control the flow of information [10, 11], or the fact that the number of shares is seen
as social proof for the quality and legitimacy of a story [12]. In Japan, there is an overrepre-
sentation of far-right content on Twitter which resulted in increased mistrust in politicians, tra-
ditional media, and academia [13]. Still, Twitter cannot be ignored since it is also very popular
among the general Japanese public. It provides more anonymity than other social media plat-
forms and therefore, users are more likely to express their opinions without yielding to the
strong social pressure in Japan [14]. This allows researchers to analyze unfiltered views on
diverse topics. In recent years several studies have analyzed the online discourse of wind
energy and large-scale photovoltaics in several countries [15-17]. The results show a one-
sided negative discourse highlighting the drawbacks of renewable energy in an often exagger-
ated and misleading way. So far, there is no study on the online discourse of agrivoltaics.

2. Research Questions and Methods

This study was conducted to fill the gap in the literature and advance the still insufficient re-
search on social acceptance of agrivoltaics. A social media content analysis was conducted to
identify 1) the general attitude towards agrivoltaics on Japanese Twitter, 2) the locality of the
discourse, 3) the key topics that are discussed online, and 4) the types of users who take part
in the agrivoltaics discourse.

Therefore, tweets containing the Japanese words for agrivoltaics were collected via the
Twitter Search Network from June 2021 to February 2023. The 50 most retweeted tweets per
month in this period of 21 months, 1,050 tweets in total, were analyzed. These so-called prime-
time tweets are posts with the most engagement. People looking for information online about
agrivoltaics, therefore, are most likely to be confronted and influenced by these tweets.

As a first step, each tweet was manually coded and categorized based on their attitude
towards agrivoltaics. Additionally, it was analyzed if tweets named specific projects or if general
aspects of agrivoltaics were discussed. In the next step, tweets were analyzed in a directed
content analysis to identify key topics [18]. Initial coding was based on the research on mega
solar opposition on social media in Japan [17]. During the data analysis, new themes emerged
and the code set was adapted to fit the agrivoltaics context. For example, codes such as “Ag-
ricultural land loss” or “Rural revitalization” were added. Finally, the Twitter profile descriptions
of each user with primetime tweets were analyzed to detect the self-identified user role. Users
without sufficient information (e.g., political or academic affiliation) were classified as “Individ-
uals”.

The analysis focuses specifically on the Japanese discourse about agrivoltaics on Twitter.
Hence, the generalizability of the results in other contexts is limited. Further research on dif-
ferent social media sites and cultural backgrounds is necessary.
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3. Results and Discussion

3.1 Data

Between June 2021 and February 2023, a total of 21,653 tweets related to agrivoltaics have
been collected. This is an average of 1,031 tweets per month and indicates an active and
continuous discourse about agrivoltaics on Twitter in Japan. However, the agrivoltaics dis-
course is still small compared to other similar discourses on Japanese Twitter. In the same
period, there were 1.3 million tweets about mega solar (solar PV projects over 1 MW) and
240,000 tweets about solar PV.

120000

100000

80000

60000

40000

20000

0
O N 0 @) O «+ N o N O < 1 O N 0 O O « N «+H o
LYY F F AF QOO QO dddoo
= = = = H = =H AN AN AN AN NN N N N NN NN
AN AN AN AN NN NN NN NN NN NN NN NN
O O O O O O O O O O 0O O O O o o o o o o o
AN AN AN AN AN NN N NN NN NN AN NN NN NN

Agrivoltaics e Mega solar Solar PV

Figure 1. Number of tweets about mega solar, solar PV, and agrivoltaics per month between June
2021 and February 2023.

3.2 Attitude

In the first step, the tweets were coded based on their attitude towards agrivoltaics. A distinc-
tion was made between positive, neutral, and negative tweets.

The analysis showed that the discourse is generally in favor of agrivoltaics with almost
three-quarters of the tweets being positive. A representative positive tweet is as follows: “/
visited a person who is regenerating degraded farmland and cultivating it without pesticides
through agrivoltaics. This was the first time | had seen agrivoltaics on such a large scale, but
it didn't feel overwhelming. In this case, the yield and quality have increased, which is very
good.”

Only 11.9% of the tweets were negative. An exemplary negative tweet of the sample is:
“There is nothing good about agrivoltaics, as the yield, quality, and workability will all suffer,
and the panels will also be more easily blown away by the wind...” The remaining 15% of the
tweets were labeled neutral with no clear indication of positive or negative attitude towards
agrivoltaics.

Even though most tweets are positive, negative tweets receive noticeably more engage-
ment. They are retweeted four times as often and therefore, reaching on average a larger
audience per post. Nevertheless, the agrivoltaics discourse is still very positive compared to
other similar discourses about renewable energy in Japan. For example, the mega solar and
solar PV discourses are dominated by opponents with a share of 80-90% negative tweets.
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Figure 2. Attitude towards agrivoltaics (n=1,050), mega solar(n=1,050), and solar PV (n=1,050) on
Japanese Twitter.

3.3 Locality

Tweets were categorized as “project specific” if the content was directed towards a specific
agrivoltaics project in a community and “general” if the content was about agrivoltaics in gen-
eral without mentioning a specific project. 76% of the negative tweets were general indicating
that users have overall concerns about agrivoltaics and not just against specific problematic
projects in their neighborhood. Only projects in 5 out of the 46 prefectures with agrivoltaics
were mentioned directly.

Positive tweets on the other hand highlighted the benefits of agrivoltaics in general (54.5%)
as well as promoting specific good-practice examples (45.5%). Forty-three different projects in
25 prefectures were mentioned. The most mentioned prefecture is Chiba, where the first agri-
voltaics project was built and the technology is already very well established with over 600
projects. Awareness-raising activities, such as field trips, are also offered widely in Chiba con-
tributing to the positive image of agrivoltaics by offering direct experiences. Many people take
the opportunity to take pictures of the projects and share them on social media.

3.4 Concerns about Agrivoltaics

To understand the specific concerns of Japanese Twitter users, the topics of the negative
tweets were analyzed. The ability to trust foreign developers and politicians who support agri-
voltaics is the biggest concern of Japanese Twitter users. The mistrust against the former
prime minister Naoto Kan who calls for a rapid expansion of agrivoltaics both in offline and
online statements is particularly widespread. Moreover, users with right-wing tendencies joined
the discourse and expressed their fear of a “Chinese invasion” of Japan through large-scale
agrivoltaics projects that would destabilize the energy sector. This narrative fits seamlessly in
the overall anti-Chinese narrative of the wide-spread Japanese right-wing activists on Twitter
[19] and therefore was shared widely.

People are also concerned about the impact of agrivoltaics on the agricultural sector. Forty
percent of the negative tweets are focused especially on this topic. The main concern is the
loss of agricultural land due to agrivoltaics projects that would neglect agricultural production
completely. Moreover, a high yield reduction due to the shading of the solar panels is feared
even if agricultural production is continued. Users are afraid that the already declining agricul-
tural sector will be even further weakened if agrivoltaics projects will increase.

To alesser extent, there are also concerns related to the electricity production of agrivolta-
ics. However, these are mainly related to the general skepticism about renewable energy in
Japan, such as the perceived instability of solar PV and the believe that nuclear power is
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needed as base load. Specifically related to agrivoltaics, elevated systems are seen as unsuit-
able for Japan’s geographic conditions with high wind loads due to typhoons and heavy snow
events in the north of the country.

In summary, concerned Twitter users are afraid that both food and energy security would
be decreased by an expansion of agrivoltaics. Many also believe that politicians and develop-
ers with vested interests want to advance agrivoltaics for their own gain and at the cost of
citizens. These arguments are not backed by references to research articles or other reliable
information sources.
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Figure 3. Main concerns about agrivoltaics on Twitter in Japan (n=250).

3.5 Support for Agrivoltaics

Even though there are concerns about agrivoltaics, the majority of Japanese Twitter users are
supportive of agrivoltaics. Positive tweets were analyzed in this section to understand the key
reasons by supporters. They highlight both the benefits for agricultural and electricity produc-
tion and are optimistic about synergies between the two. Many tweets also show photos of
good-practice examples taken during awareness-raising activities, such as field trips to agri-
voltaics projects.

Above all, agrivoltaics is seen as an important tool for solving the big societal problems of
Japan. Users understand the land scarcity of Japan and the need for dual use wherever pos-
sible. Agrivoltaics is therefore seen as crucial for a successful energy transition and reaching
the goal of decarbonization by 2050. The close connection between the anti-nuclear movement
and agrivoltaics is also evident. Supporters see a chance in agrivoltaics to secure energy se-
curity without the need for nuclear power.

Hope is also placed in agrivoltaics role in revitalizing the rural areas in Japan. So far,
agriculture is often not profitable, especially for small-scale farmers, and therefore unattractive
for the younger generation. Agrivoltaics is seen as a way to provide extra income for farmers
and support young families in rural areas. Therefore, according to the supporters, the trend of
increasing abandonment of farmland and the depopulation of rural areas can be mitigated to
a certain extent with the help of agrivoltaics, which will also help to increase food self-suffi-
ciency.

The synergy between agricultural and electricity production is also mentioned. Especially,
the improved working conditions for farmers and the protection of crops due to the shading of
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the solar panels are highlighted. However, these observations are mostly based on anecdotal
evidence rather than on systematic research. Non-Japanese information sources to support
arguments were only used five times.

Some users also emphasize the advantages of agrivoltaics over the very negative per-
ceived mega solar projects. In Japan, large-scale ground-mounted solar PV projects are often
built on forested mountain slopes. The impact on the local environment due to deforestation,
the increased risk of landslides, and the negative visual impact on the landscape are heavily
criticized by anti-mega solar movements. It is noticed that agrivoltaics’ dual use of flat land
mitigates these concerns and therefore should be prioritized.

250 Remarks 8. Positive impact,
1. Increase renewable such as avoiding
200 energy deforestation
2. Events, lectures, 9. Increased
field visits agricultural yield
150 3. Reduction of under panels
abandoned land and  10. Reduce
100 increase of rural dependence on fossil
population fuels in agriculture
4. Increase renewable 11. Benefits of dual
50 energy, make nuclear use of land
I I I I I I I I power unnecessary 12. Mention of crops
0 5. Electricity sales especially suitable for
<R XD e .o increase income agrivoltaics
‘q,’é'\oofb(}(\i’f;&\o‘;é& Q;\(k\q" \Q/Q(J \)\\\)" @Q/Q\{\Q} \)\,@J‘ Qboc’ \)‘7' & 9 ~\o°\\/§\o° 6. Reduce imported  13. Increase food
& ,_)eq\ < & o \‘)\‘\\0 cé\ O L oé\“ NN & o energy by increasing  self-sufficiency
RIS & & S (¥ Q‘A OV 2k e NS N renewable energy 14. Local production
&F @ W € &S @ NN & NG . .
e R 2 o & .8 N 7. Benefits for of electricity and
N ,Vv» .Qp d_é (\Q:\"o N o ‘;@\ ((00 agriculture, suchas  crops
% & ‘o'%/\%z 050 SN cooler work 15. Promising new
N conditions agrivoltaic designs

Figure 4. Benefits of agrivoltaics mentioned in Japanese tweets (n=1,103).
3.6 User Type

To understand who is tweeting about agrivoltaics, all profiles of the users with primetime tweets
were analyzed and a user type based on the profile description was assigned.
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Figure 5. Share of user types of negative (n=125) and positive (n=765) tweets.

Users who tweet negatively about agrivoltaics are mainly “individuals”, which means that
they do not provide any identifying information about themselves on their profile. In other
words, these users do not have any apparent professional knowledge or direct experience with
agrivoltaics.
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On the other hand, supporters are often practitioners with direct experience and
knowledge of agrivoltaics. Farmers with (planned) agrivoltaics projects and agrivoltaics busi-
nesses combined have a share of 26.7% of all primetime tweets. Left-leaning opposition party
members are also showing their support for agrivoltaics on Twitter. The number of tweets in-
creases during election campaigns. On the other hand, supporting tweets by politicians of the
ruling party are rare. Only 8% of the tweets by politicians are from the governing Liberal Dem-
ocratic Party.

4. Conclusion

Agrivoltaics are actively discussed on Twitter in Japan. Thousands of users continuously
voiced their concerns and hopes of agrivoltaics during the analyzed 21 months. Currently, the
discourse is still very positive with almost three-quarters of tweets being supportive of agri-
voltaics. However, the few tweets that are negative receive more attention and therefore, reach
a larger audience per tweet. It is important to avoid a shift towards negative narratives fueled
by misinformation as it already happened to the mega solar and solar PV online discourse in
Japan.

Supporters especially emphasize the role of agrivoltaics in solving big societal problems,
such as decarbonization and rural revitalization. Synergies between agricultural and electricity
production are mentioned to a lesser extent and are often based only on anecdotes rather than
research results. Concerns are mainly about the feared negative agricultural impact of agri-
voltaics and the lack of trust in decision-makers. The concerns are not supported by reliable
information but are rather grounded on emotional and subjective arguments of opinion leaders
with no apparent professional knowledge of agrivoltaics.

It is important to provide reliable and evidence-based information about agrivoltaics both
for supporters and opponents, as well as for undecided users who otherwise may be per-
suaded by misinformation. This information must be in Japanese. Otherwise, the information
will not reach the Japanese audience due to the language barrier. Only a handful of references
in the thousands of tweets were directed to English information sources. Input from other lan-
guages is even rarer. Other non-English speaking countries likely face similar obstacles in
accessing the ever-growing English literature on agrivoltaics. A global Frequently Asked Ques-
tions (FAQ) homepage for agrivoltaics that is translated into many different languages could
help to remove the barrier efficiently. Moreover, best-practice examples from around the world
could also be shared, since good projects, as shown in the Japanese Twitter discourse, in-
crease interest and engagement in agrivoltaics.
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