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several thousand dollars, making them a major part of the ornamental fish
market. Japanese farmers of the Niigata prefecture noticed the vibrant colours
and patterns on the Koi fish, which were initially bred for food [1]. Extensive
cross-breeding led to the development of Nishikigoi, or ‘brocaded carp,’ now
known as Koi [2]. This has driven the global establishment of Koi as an
ornamental fish species [3]. Now they are not only a symbol of cultural beauty
but also a product that can reach significant prices. The Kohaku variety, for
example, can sell for several hundred US$ [4]. In the following I will examine how
Koi fish contribute to the global and to the Japanese economy.
The global Koi market was valued at US$2.3 billion in 2023 [5], while the global
market for ornamental fish was valued at US$6.36 billion in 2023 [6]. Therefore,
the Koi market accounts for 36-39 % of the total market value within this sector.
In 2014, the ornamental fish market was dominated by two species that are
cheaper and are seen more as ornamental fish for beginners: the guppy (𝘗𝘰𝘦𝘤𝘪𝘭𝘪𝘢
𝘳𝘦𝘵𝘪𝘤𝘶𝘭𝘢𝘵𝘢) and the neon tetra (𝘗𝘢𝘳𝘢𝘤𝘩𝘦𝘪𝘳𝘰𝘥𝘰𝘯 𝘪𝘯𝘯𝘦𝘴𝘪), which together accounted for
only 14 % of the total value [7]. This shift in the market value confirms that Koi
have become increasingly important over the past few years. Prices for Koi
depend on colour, pattern, and breed. For example, a ‘Super Mango Sakai’
female of 90 cm length was valued at €18.900 [8]. At the same time, a ‘Hi Utsuri
Shinoda’ male of 51 cm was valued at €990 [19]. In auctions and markets,
animals are usually sold within a price range of US$53 to US$560 [9]. In 2017, a
Koi was sold for a record price of ¥200 million, approximately US$1.8 million [4].
These examples highlight the potential economic value of these ornamental fish.
How is Koi trade contributing to the Japanese economy? Japan had a nominal
GDP of about US$5.01 trillion in 2021 [10,11]. The contribution of agriculture
(including aquaculture) to Japan's GDP was approximately 0.95 % in 2021
(equivalent to US$47.6 billion) [12]. Sales revenue of the Asia-Pacific Koi industry
has increased in recent years, reaching US$805 million in 2023. Japan
contributed about 35 %, or US$281.75 million [12, 13]. The Koi industry in Japan
therefore accounts for approximately 0.06 % of the agricultural sector, or 0.006%
to the Japanese GDP. There are also indirect economic benefits such as Koi
tourism, which provides the possibility to visit breeding facilities [14]. However,
the financial impact may be small, since these tourist spots are mainly run by
small companies and since the entire tourism market in Japan only contributes
1% to the GDP [15].
These calculations indicate that the Koi fish market has become a global industry
of considerable size. Its significance is present both on a small scale such as in
Japanese tourism, but also in the global market when compared to other 
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My work focused on breeding and monitoring corals and maintaining exhibition
tanks. I learned how to ensure optimal water conditions for corals, such as
regulating water flow, nutrient levels, temperature, and the presence of grazing
organisms that keep algae in check. Additionally, I acquired practical knowledge
about breeding jellyfish, zooplankton, and phytoplankton, as well as feeding
routines for marine life and reptiles housed in the aquarium.
A significant highlight of my rotation was participating in the conservation project
for the endangered noble pen shell (𝘗𝘪𝘯𝘯𝘢 𝘯𝘰𝘣𝘪𝘭𝘪𝘴). Endemic to the Mediterranean,
this species has faced a severe extinction threat since 2016, caused by the spread
of 𝘏𝘢𝘱𝘭𝘰𝘴𝘱𝘰𝘳𝘪𝘥𝘪𝘶𝘮 𝘱𝘪𝘯𝘯𝘢𝘦, a parasite that destroys the shell’s digestive gland,
leading to starvation. The noble pen shell plays a vital ecological role by filtering
large quantities of seawater, enabling the growth of zooplankton and
phytoplankton, which form the base of the marine food chain. The aquarium’s
conservation efforts include breeding 𝘗𝘪𝘯𝘯𝘢 𝘯𝘰𝘣𝘪𝘭𝘪𝘴 with the aim of one day
reintroducing these individuals into their natural habitats, helping to restore the
balance of the Mediterranean ecosystem [1].
This experience provided a behind-the-scenes look at the dynamic environment
of an aquarium, where scientific research, education, conservation, and business
intersect. I am deeply grateful for the opportunity, the knowledge gained, and the
dedicated marine scientists working tirelessly to preserve the beauty and
biodiversity of the oceans.

𝘋𝘰𝘴𝘦-𝘥𝘦𝘱𝘦𝘯𝘥𝘦𝘯𝘵 𝘦𝘧𝘧𝘦𝘤𝘵𝘴 𝘰𝘧 𝘵𝘦𝘴𝘵𝘰𝘴𝘵𝘦𝘳𝘰𝘯𝘦 𝘢𝘯𝘥 𝘯𝘰𝘳𝘮𝘦𝘵𝘢𝘯𝘥𝘪𝘦𝘯𝘰𝘯𝘦 𝘪𝘯 𝘪𝘯𝘵𝘢𝘤𝘵 𝘮𝘢𝘭𝘦 𝘳𝘢𝘵𝘴:
𝘩𝘪𝘴𝘵𝘰𝘭𝘰𝘨𝘪𝘤𝘢𝘭 𝘢𝘯𝘥 𝘮𝘢𝘴𝘴 𝘴𝘱𝘦𝘤𝘵𝘳𝘰𝘮𝘦𝘵𝘳𝘪𝘤 𝘢𝘯𝘢𝘭𝘺𝘴𝘦𝘴 
𝘛𝘩𝘦 𝘳𝘰𝘭𝘦 𝘰𝘧 𝘰𝘹𝘺𝘨𝘦𝘯 𝘢𝘯𝘥 𝘏𝘐𝘍2𝘢𝘭𝘱𝘩𝘢 𝘪𝘯 𝘦𝘢𝘳𝘭𝘺 𝘱𝘭𝘢𝘤𝘦𝘯𝘵𝘢𝘭 𝘥𝘦𝘷𝘦𝘭𝘰𝘱𝘮𝘦𝘯𝘵 
𝘐𝘯𝘧𝘭𝘶𝘦𝘯𝘤𝘦 𝘰𝘧 𝘥𝘪𝘧𝘧𝘦𝘳𝘦𝘯𝘵 𝘩𝘔𝘚𝘊-𝘣𝘢𝘴𝘦𝘥 𝘪𝘯 𝘷𝘪𝘵𝘳𝘰 𝘤𝘦𝘭𝘭 𝘤𝘶𝘭𝘵𝘶𝘳𝘦 𝘴𝘺𝘴𝘵𝘦𝘮 𝘰𝘯 𝘤𝘢𝘳𝘵𝘪𝘭𝘢𝘨𝘦 𝘳𝘦𝘨𝘦𝘯𝘦𝘳𝘢𝘵𝘪𝘰𝘯 
𝘚𝘵𝘳𝘶𝘤𝘵𝘶𝘳𝘢𝘭 𝘢𝘯𝘥 𝘮𝘦𝘤𝘩𝘢𝘯𝘪𝘤𝘢𝘭 𝘤𝘩𝘢𝘳𝘢𝘤𝘵𝘦𝘳𝘪𝘻𝘢𝘵𝘪𝘰𝘯 𝘰𝘧 𝘵𝘢𝘤𝘵𝘪𝘭𝘦 𝘩𝘢𝘪𝘳 𝘴𝘦𝘯𝘴𝘪𝘭𝘭𝘢 𝘪𝘯 𝘵𝘩𝘦 𝘴𝘱𝘪𝘥𝘦𝘳
Cupiennus salei
𝘜𝘯𝘥𝘦𝘳𝘴𝘵𝘢𝘯𝘥𝘪𝘯𝘨 𝘵𝘩𝘦 𝘳𝘰𝘭𝘦 𝘰𝘧 𝘔𝘉𝘖𝘈𝘛7-𝘥𝘦𝘳𝘪𝘷𝘦𝘥 𝘭𝘪𝘱𝘪𝘥 𝘮𝘦𝘥𝘪𝘢𝘵𝘰𝘳𝘴 𝘪𝘯 𝘥𝘦𝘷𝘦𝘭𝘰𝘱𝘮𝘦𝘯𝘵 𝘰𝘧 𝘕𝘈𝘍𝘓𝘋 
𝘋𝘦𝘷𝘦𝘭𝘰𝘱𝘮𝘦𝘯𝘵 𝘰𝘧 𝘵𝘰𝘰𝘭𝘴 𝘵𝘰 𝘢𝘯𝘢𝘭𝘺𝘴𝘦 𝘮𝘰𝘳𝘱𝘩𝘰𝘮𝘦𝘵𝘳𝘪𝘤 𝘤𝘩𝘢𝘳𝘢𝘤𝘵𝘦𝘳𝘪𝘴𝘵𝘪𝘤𝘴 𝘰𝘧 𝘉𝘢𝘭𝘵𝘪𝘤 𝘣𝘭𝘶𝘦 𝘮𝘶𝘴𝘴𝘦𝘭𝘴
(Mytilus edulis, Mytilus trossulus) 𝘢𝘭𝘰𝘯𝘨 𝘴𝘢𝘭𝘪𝘯𝘪𝘵𝘺 𝘨𝘳𝘢𝘥𝘪𝘦𝘯𝘵𝘴 
𝘍𝘦𝘮𝘢𝘭𝘦 𝘱𝘰𝘴𝘵𝘮𝘢𝘵𝘪𝘯𝘨 𝘵𝘳𝘢𝘯𝘴𝘤𝘳𝘪𝘱𝘵𝘪𝘰𝘯𝘢𝘭 𝘳𝘦𝘴𝘱𝘰𝘯𝘴𝘦 𝘢𝘯𝘥 𝘴𝘦𝘹-𝘣𝘪𝘢𝘴𝘦𝘥 𝘨𝘦𝘯𝘦 𝘦𝘹𝘱𝘳𝘦𝘴𝘴𝘪𝘰𝘯 𝘪𝘯 𝘵𝘩𝘦 𝘣𝘦𝘥
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𝘧𝘳𝘰𝘮 𝘶𝘳𝘪𝘯𝘦

popular species such as guppies. What once has
been an important aspect of Japanese heritage
has now become a global symbol of beauty and
endurance, even transcending cultural and
geographical boundaries.

Striving for success, courage
and endurance? Just get a Koi
fish! This carp species
combines all of these qualities
in Japanese culture, which is
part of what makes it so
desirable. Ornamental fish,
especially Koi, with their
vibrant colours and distinct
patterns, have created a
lucrative breeding and
trading industry worldwide.
The highest-quality Koi sell for

Although all students in the Master’s Course ‘Biology in Society’ take the same
classes in the first year, the subjects that  we focus on during our lab rotations and
thesis are vastly different. Here are the titles of some of the most recent theses
submitted by BioS Students:

Biology offers a broad spectrum of career
and research opportunities, from classical
laboratory work in microbiology and
immunology, to positions in education or the
government. During my advanced lab
rotation, I aimed to explore one of these
possibilities by gaining insight into marine
biology and species conservation at the
Aquarium of Pula, Croatia. Over two months,
I engaged in different tasks, challenges, and
responsibilities, particularly those involving
animal care and ecosystem maintenance.

https://blog.japanwondertravel.com/koi-fish-japan-29657
https://www.kodamakoifarm.com/what-is-nishikigoi-history-meaning/#:~:text=The%20first%20Nishikigoi%20was%20produced,rest%20with%20it's%20rare%20beauty
https://www.allpondsolutions.co.uk/blogs/fishkeeping-advice/a-history-of-koi-fish
https://gitnux.org/most-expensive-kois/
https://www.thebusinessresearchcompany.com/report/koi-global-market-report
https://www.grandviewresearch.com/industry-analysis/ornamental-fish-market
https://www.bassleer.com/ornamentalfishexporters/wp-content/uploads/sites/3/2016/12/GLOBAL-TRADE-IN-ORNAMENTAL-FISH.pdf
https://www.koiaqua.de/Koi/SAISON-2024/Super-Mango-Sakai-FF-90cm-Gosai-Female-SHQ.html
https://koifarm.shop/de/kategorie/koi-und-andere-teichfische/koi-de/japanischer-koi/
https://gitnux.org/most-expensive-kois/
https://www.statista.com/statistics/263578/gross-domestic-product-gdp-of-japan/#statisticContainer
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?locations=JP
https://www.statista.com/statistics/270093/distribution-of-gross-domestic-product-gdp-across-economic-sectors-in-japan/
https://www.cognitivemarketresearch.com/koi-market-report
https://www.cognitivemarketresearch.com/regional-analysis/asia-pacific-koi-market-report
https://thehiddenjapan.com/ojiya-koi/
https://data.worldbank.org/indicator/ST.INT.RCPT.CD?end=2020&most_recent_value_desc=true&start=2020&type=shaded&view=map&year=2019
https://www.sciencedirect.com/science/article/abs/pii/S0006320719311565

