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Ocean Acidification and Flatfish Growth Rate

Nonoka Kawata  Ichinosuke Sakaguchi =~ Ayuka Yamaguchi  Ryoga Tanaka

Abstract
The effects of ocean acidification on fish growth are discussed by rearing juvenile flatfish in
tanks with different pH levels, in view of the recent progression of ocean acidification.

Key words

Ocean acidification, pH, flatfish

Research Background

In recent years, the progression of global warming has had various effects on ecosystems. We
focused on greenhouse gases among the causes of global warming. Furthermore, among the
greenhouse gases, we focused on carbon dioxide and investigated how to decarbonize it. This
is because we wanted to investigate and find a way to solve the problem of carbon dioxide, a
gas that is both familiar to us as high school students and directly related to a global problem.

Currently, photosynthesis by plants and absorption of carbon dioxide into seawater are the
two most common means of removing carbon dioxide from the atmosphere. However, the
absorption of carbon dioxide into seawater is causing a new environmental problem: ocean
acidification.

Ocean acidification is a phenomenon in which the pH (hydrogen ion concentration index)
of seawater decreases, resulting in the death of plants and animals. Specifically, it results in the
reduction of coral and zooplankton skeletons. The main component of the skeletons of these
organisms is calcium carbonate CaCOj;. The calcium carbonate skeleton is formed from the
carbonate ion COjs in seawater. On the other hand, carbon dioxide ionizes in seawater as shown
in the following equation.

CO; + H.O & H* + HCO;;-
HCOg' & HY + COs'

When carbon dioxide hydrates, it dissociates into hydrogen and bicarbonate ions through the
reaction in the upper part of the above equation. The resulting hydrogen ions are converted to
bicarbonate ions together with carbonate ions in seawater by the reverse reaction in the lower
reaction step. As a result, there are not enough carbonate ions to form the skeleton, and the
skeleton cannot grow.



According to a study conducted in 2009 by Kyoto University, the Fisheries Research Agency,
the National Institute of Advanced Industrial Science and Technology, and the University of
the Ryukyus, the fertilization and hatching rates of Ezo abalone, turban shell, and blue squids
were reduced and the shell length of juvenile shells decreased when they were raised under
CO2-added conditions, The turban shells showed a delay in egg development, while the
survival and hatchability of the bluefin squid were not affected.

Our next focus was on the effects on fish, which prey on zooplankton through the food chain.
If ocean acidification affects the growth of zooplankton, resulting in population declines, it
would be expected to affect the predator fish as well.

However, no previous studies on the effects of ocean acidification on fish were found.
Therefore, we decided to conduct a study on fish. In this study, we will use juvenile flatfish,
which have been farmed in many cases and were relatively easy to obtain.

Purpose and Significance of the Study

The purpose of this study was to examine the effects of an acidic environment on fish, as
described in the previous chapter. Note that pH shock will not be considered in this study.

By examining the relationship between the marine enviroment itself and fish growth, the
results of this research can be used in the field of marine aquaculture.

Research Methods

Flounder fry will be used for the study; 7 fry each will be reared in three tanks (W60 x D20 x
H25) with pH 7.0, 7.4, and 8.1 to determine growth degree. The definition of growth rate is as
in Table 1. Note that pH 8.1 is the current global average surface value of seawater, pH 7.4 is
the lowest pH value of the current global ocean, and pH 7.0 is the lowest possible pH value, as
the JMA defines ocean acidification as not having a pH below 7.0 This represents the minimum
possible pH value. The pH value for each tank was determined from the above indicators. pH
adjustment was done using a pH adjuster that has no direct effect on the fish.

Body weight was calculated using the median weight of the fry reared in each of the three
tanks. This is because the average value would be affected by outliers or dead fish.

(Table 1) Definition of growth rate



Weight Growth Rate  M/m
Daily growth rate [(M-m)/0.5(M+m)]/D
M: Weight on the day of measurement
m: Weight on the day of measurement in the previous week

D: Number of days of rearing

These equations are taken from "Research on the Development of Spontaneous Feeding
System for Farmed Fish" (Kohji Yamashita et al., 2001).

For both body weight growth rate and daily growth rate of flatfish, the growth rate for pH
8.1 and 7.4 was relatively low in weeks 1 and 2, but higher in week 3. For pH 7.0, the growth
rate was high in the first week, but low in the second and third weeks.

The results of this experiment, in which both body weight growth rate and daily growth rate
were relatively high in the first week under pH 7.0 and relatively low under pH 8.1 and 7.4, led
us to believe that pH may not have much to do with short-term growth.

The relatively low weight growth rate and daily growth rate at pH 7.0 and relatively high
growth rate at pH 8.1 and 7.4 at weeks 2 and 3 may indicate a decrease in the growth rate of
flatfish under pH 7.0.

As for the part of the growth rate graph where the growth rate was below 0, we thought that
it was related to the fact that the flatfish did not feed well due to stress caused by the change in
their growth environment, and that this problem could be solved by conducting a long-term
experiment.



There are also some problems, such as the small number of flounder reared, the short number
of days in the experiment, and the inadequacy of the experiment, which caused all the flounder
to die during the experiment, but the timing of each death was different, making it impossible
to determine the starting weight and at what point in time each died.

Therefore, we believe that this experiment lacks credibility.

Conclusion and Future Prospects

We were unable to conduct a control experiment in which only the pH was changed due to
the fact that the experiment was conducted during a period of large temperature fluctuations.

We would also like to clarify the cause of mortality of the flatfish as much as possible, since
we do not know the cause of mortality.
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Economic circulation through business succession

So Takashima  Urakawa Hinata Saya Yamamoto

Abstract

We found the significance of business succession in increasing international competitiveness,
and used data analysis to investigate what kind of people should promote business succession.
In one of them, the results showed that the younger generation is effective in business
succession. Therefore, to create a system that is easy for the younger generation to use, we

promoted the use of SNS and created a mock site for business succession.

Keyword

Business Succession, Business Efficiency, Youth, and ICT

1. Research Background

We started this study because we were concerned that Japan's ranking of international
competitiveness (according to the IMD's World Competitiveness Yearbook) was declining year
by year. The international competitiveness of Japan companies, which once boasted the
number one position, has become a glory of the past, and now it is in a long period of stagnation.
In order to discover an effective approach to improving Japan's international competitiveness,
we would like to identify economic problems from previous research and analyze improvement

methods to solve those problems.

Previous research

The * to the right of the chart caption indicates the number of the bibliography.
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Figure 1: Changes in Japan's overall IMD ranking *1

Figure 1 shows the evolution of Japan's overall IMD ranking. As mentioned in the motivation

for the study, it can be confirmed that the overall ranking of Japan's IMD is on a downward

trend.
Table 1: Evaluation items of IMD ranking *2
Factor Economic- Government- Business- Infrastructure
Performance Efficiency Efficiency
Sub- | Domestic- Finance (12) Productivity & Basic-

Factor | Economy (25) Tax Policy (13) Efficiency (11) Infrastructure (25)
Trade (24) Institutional- Labor Market (23) | Technological-
International- Framework (13) Finance (17) Infrastructure (23)
Investment (17) | Business- Management- Scientific-
Employment (8) | Legislation (20) | Practices (9) Infrastructure (23)
Prices (4) Societal- Attitudes & Health &

Framework (12) Values (7) Environment (27)
Education (16)

The figures in parentheses indicate the number of Minor Factors in the latest version.




Table 1 shows the IMD's international competitiveness indicators. Among these items, we
focused on business efficiency. In terms of business efficiency, Japan ranks 57th out of 63
OECD member countries, which is a very low level. Therefore, I thought that economic
efficiency was a shortcoming for Japan and that there was room for improvement. There are
various sub-items in this category, but it is particularly low in the "labor market" and
"management practice" areas. In the "Management Practice" area, the company ranked last at
63rd in five categories: speed of decision-making, awareness of changing markets, quick
response to opportunities and threats, use of big data analytics in decision-making, and

entrepreneurship, and we thought there was room for improvement in these areas.

(number) Business suspension
50,000 dissolutlj%n

49,698
40,000 Profit/loss ratio of closed

business operators
30,000
20,000
10,000
Bunkruptcy
1,773

2014 15 16 17 18 19 20 (Year)

Figure 2: Changes in the number of business closures and bankruptcies of Japan companies

*3

Figure 2 shows data on business closures or dissolution and bankruptcy in Japan. From this
data, the number of business closures and dissolutions is overwhelmingly higher than that of
bankruptcies. If we look at the profit-and-loss ratio of companies that have gone out of business,
we can see that more than 60% of the companies that have gone out of business have gone out

of business even though they were in the black.



What made them realize there was a possibility of

Decrease in going out of business
profits

3.2%

Decrease in customers "J‘.F;Dth
and customers i

3.4% RLi6.9%

Management family issues \ |

(nursing care, aging, education,

Aging managers and
health (physical and
mental) issues
38.1%

etc.)
5.0% [{e crease
Business succession in sales
issues 28.1% (n=620)
5.3%

Figure 3: Reasons for feeling the possibility of going out of business *4

Figure 3 shows the results of asking business owners who went out of business what made
them feel the possibility of going out of business. From this data, it can be seen that "the aging
of managers and health (physical strength and energy) problems" account for a large
proportion. The decline in sales and profits is less than half, and the aging of the business
owners themselves and health problems account for a large proportion of the reasons why they

felt that they might go out of business. This is the main cause of the closure of the surplus.

International comparison of entrepreneurial awareness

There are entrepreneurs around

Success in starting a There are favorable  —*Japan

business gives you social opportunities for UsA
status starting a business | ___ |,
around =e=(ermany
—a=France
== MNetherlands
=a=China
Have the knowledge, ability,
It is desirable to and experience necessary
start a business to start a business

Figure 4: International comparison of entrepreneurial attitudes *5



Figure 4 shows a survey of attitudes toward entrepreneurship. Japan has the lowest in the
above five items. Entrepreneurial awareness is low in Japan, and the hurdles to starting a

business are high. This is one of the causes of Japan's conservative economy.

From previous research

So far, I have considered various problems in the Japan economy by looking at previous
research. In this context, we thought that reducing the number of surplus closures would lead
to an increase in business efficiency and an increase in the ranking of international
competitiveness, and we established a policy to reduce the number of surplus closures. That's
why we focused on the idea of business succession. Business succession is literally handing over
a business to a new manager, but unlike just taking over management rights, it is often possible
to manage freely after succession. In addition, business succession can not only prevent the
closure of businesses, but also increase economic and social circulation (according to previous
research). In addition, there are three types of business succession, such as succession within
the family, internal business succession, and succession to a third party, but based on previous
research, we thought that having a third party take over the business was the most advantageous
method, and we proceeded with the research. There are two main advantages of business
succession. The number of unemployed people will decrease and the economic cycle will

improve. The latter is the advantage of third-party succession.

3. Research Methods

Based on previous research, we thought that business succession was one of the keys to
improving the economy of Japan, and we thought that the problem was the lack of awareness
of business succession. For this reason, we decided to establish a basic policy of publicity and

promotion of business succession, and to investigate the most suitable target for this purpose.

The following three items were used as research questions and data analysis was conducted.
Question 1: What kind of people should be promoted?
Question 2: What age group should be promoted?

Question 3: What kind of industries are influencing the economy?



4. Results and Discussion

» Result

Question 1: What kind of people should be promoted?

Data used: FY2022 Survey on

Finance Corporation)

Entrepreneurship and Entrepreneurship Awareness (Japan

Within 1 year

| don't know yet whether
to start a business or not.

39.4%

| have no intention of
starting a business

8.2%

3,09 Within 1-3 years

4.9%
Within 3-5 years

4.2%
Within 5-10 years
2.2%

Degree of
entrepreneurial
awareness

| want to start my own
business someday, but the
timing is undecided.

38.0%

(630 people interested in
starting a business)

Figure 5: Plans to start a business *6

Figure 5 shows the results of a questionnaire survey of people interested in starting a business.

From this, the number of subjects who answered "I don't know whether to start a business" or

"I don't intend to start a business" is large among those who are interested in starting a business.

Of the 630 people interested in companies who were the total subjects, nearly half answered as

described above, indicating that there are a considerable number of people who are interested

in starting a business but do not have a clear corporate intention.



Figure 6: Reasons for not starting a business yet *6

Among the subjects in Figure 5, 10.0% answered that there was no reason. However, the total
of all other responses is 292%, and on average, it is 3.5% per person. As a result of the
combination of 24 factors, it is not possible to step into entrepreneurship. In other words,
although the economic value of starting a business is high, the barriers are intricately
intertwined and not easy to remove. Based on these results and the similarity between business
succession and entrepreneurship, we thought that it could be promoted for those who do not

have a clear intention to start a business among those who are interested in starting a business.

Question 2: What age group should be promoted?

Firstly, the premise was that we wanted to target the generation that has the most positive

impact on the economy as a sum. And the best impact was defined as:
"(1) The sum of the wealth that the person generates after becoming president is large, and
(2) The number of people who are interested in starting a business is large."

In addition, the retirement age of the president was assumed to be 65 years old (compared to

the current average).



Usage data: Population data by age (2020) *7

Entrepreneurship Interest Rate Data by Age (2020) *8

Data on the percentage of people who have no clear intention to start a business among those

interested in starting a business by age (2020) *9
President's annual sales data by age *10

Software used: Microsoft Excel

Procedure (explained using a man as an example)

(D From question 1, we decided to conduct data analysis by targeting people who are interested
in starting a business but have no clear plans to start a business. Multiply the population data
by age and the data on the interest rate in starting a business by age by the percentage of people
who are interested in starting a business but have no clear intention to start a business to

calculate the population interested in starting a business by age (20 to 65 years old)

Population interested in starting a business
by age (male)
260
T 240
220 = e,
A_‘U "-t.... .'.titi. o
180 ®eg00® &
160 o ®
140 o
120

100
20 25 30 35 40 45 50 55 60 65

Number of people (1,000 people

Figure 7: Number of people who want to start a business by age and who have no clear

intention to start a business

(2Because there was little data on annual sales by age, we approximated it with a cubic function

from the perspective of accuracy and operability.



Annual sales by president's age
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Figure 8: Annual sales by president age

(3To calculate how much wealth you can generate by the time you retire at age a, take the

definite integral from age a to age 65 (following formula 1)

fl@ = [Fgx) @

* f: Wealth generated per person by age  g: Annual sales by age (approximated function)

Total sales (yen)
(=51
=
=

4000
2000
0
20 25 30 35 40 45 50 55 60 65
Age

Figure 9: Wealth generated by a person who becomes a president at a certain age by the time

he or she retires



@ The value obtained by multiplying the definite integral of 3 by the age-specific population
interested in starting a business is defined as the "Sum function that creates wealth" (Equation

2 below).

F@ = flap@ (2

* F: Sum function that creates wealth  f: wealth created per person by age
p: population with no intention of starting a business among those interested in starting a

business by age

Sum function that creates wealth (male)

Total annual sales (billion yen)



Sum function that creates wealth (female)

10NN

_______

Total annual sales (billion yen)
¢
®
&
)

Figure 10: The sum function that creates wealth
* Results

From Figures 7 and 8, the values on the vertical axis increase as the age on the horizontal axis
decreases. This shows that it is effective to promote the program to younger generations, both

men and women.

Question 3: What industries have an impact on the economy?

Based on data from the OECD (Organization for Economic Cooperation and Development),
we investigated correlations using the percentage of each industry in the GDP of OECD
member countries as an explanatory variable and IMD, which indicates international

competitiveness, as a response variable.

Table 2: Correlation between industry share of GDP and IMD in OECD member countries

) Correlation )
Kinds o Correlations
coefficient
. ) ] Moderate negative
Agriculture, Forestry, and Fisheries -0.67 .
correlation
Industry and Energy -0.17 Almost none




Construction -0.03 Almost none

Distribution, Repair, Lodging, Food and Moderate negative
beverage, Transportation 048 correlation
Information technology 0.36 Weak positive correlation
Finance and Insurance 0.38 Weak positive correlation
Real estate -0.14 Almost none
Moderate positive
Science and technology/Research 0.60 .
correlation
Public administration, Social security, Moderate positive
Education, and Health 0.52 correlation
Other service industry -0.11 Almost none

From the Guilford Criterion

From Table 2, "Science and technology/Research" and "Public administration, Social
security, Education, and Health" have a relatively strong positive correlation with the
economy. However, since these items are not in the category of items that can be passed on

to business succession, the results could not be considered valid.

Observations, new questions, practical application of observations

These results show that we should target those interested in starting a business who have no
plans to do so. Furthermore, we found that the greatest economic effect can be expected by
targeting young people. Therefore, to lower the barrier to young people's involvement in
business succession, we thought we would like to use SNS as a place where those involved in

business succession can connect with each other.

Differences from existing services

Existing services are often troublesome and difficult to create an account, and the usage fees
are high. However, many people are familiar with SNS, there is no need to open an account,
and it does not cost anything for the parties to reach an agreement. However, the disadvantage
is that legal experts may be required separately, but since there are fewer intermediary

companies, it is still possible to reduce costs.

Here, we decided to ask a new question and examine how SNS is currently being used for
business succession. We chose X (formerly Twitter) as the app to use because it is used by

many people.



Question 4: How is SNS currently used for business succession?

App used: X (formerly Twitter)

Hypothesis: Currently, there are few posts on social media to agree on business succession.
Research method: Search for "#Z3E#&Mk" in X and categorize the content of the post from a
unique perspective

* Search for "trending tweets" on December 6, 2023

* Search for the top 100

Table 3: Contents of Tweets

Business
Activity reports  [Byisiness Succession| ~ Succession Direct
) ) Others
and advance notice | Site propaganda | Explanation and | referrals
enlightenment
TOP 20 5 0 4 7 4
TOP 50 10 4 15 9 12
TOP 100 25 6 21 34 14

Study results: 34 out of 100 posts were for direct introduction to the social media we are trying
to promote. Therefore, the hypothesis was erroneous. However, posts about them received
relatively little attention, and reports and notices of enlightenment and events at the top were

conspicuous.

Therefore, we decided to create a new "#ZE3£7Kfk L 72" and aim to build a system that
connects people who want to inherit the business and those who want to do it by searching for
the hashtag. Currently, there are various business succession sites, but the hurdles to creating
an account are raised, and the cost of using them is high. On the other hand, although there is
a disadvantage that legal experts and others need to be separate, SNS is an app that young
people are used to using on a daily basis, so the hurdles are low, and there is no cost for the
parties to agree. In the end, we decided to build a mock site to recognize the results of our
research, recognize the "#Z3£#&{k L 72\ \", and use SNS on behalf of the former president,

who is often elderly.



Some parts of the site (this site uses studio.site)

URL: https://preview.studio.site/live/nBW2b8r9Wv/

[:a BUSINESS SUCCESSION SITE HOME ABDUT US WHAT IRT AESEARCH EXECuUTE

lation

BHimeji Nishi SHS 77th Class 7
BUSINESS SUCCESSION

MEESARLEVERORANIARVEE IS TE, (OREENNTem T REVELET, \
N Twite) T REVELIVERE 2RAGA-APYLARE 2BARLY, ﬁEL!I:L gtt’
BELERUSMBOREAS S Lo RdARS JADA=RTFLANCOPRALRY,

e TR 1
() 1
Eme BEE M uS 18
F . - —
lu o
= LFFL A wepslpel as
| g nEN S ARCRYS SRS
RERETLAY, TR R AT
ERATVETLER L -
sy ks
L I { FI NI
i [aive

Feedback

As a result of sharing this site with the "My Project Award" community that we participated in,

we received the following feedback.

+ Ithink it is good to understand with specific examples. It is easier to understand if you write

"To all business owners who are interested in business succession" on the top page.

- I'would like to see an explanation somewhere for those who want to inherit and manage the

business.

- It is better to make a point that will be sold, even if it is hypothetical, and specify it.



7. Conclusions and Future Prospects

The purpose of our research was to investigate the problems of Japan's sluggish economy and

to find out how to solve them. After confirming the usefulness of business succession from

previous research, we concluded that business succession should be promoted by targeting

entrepreneurial interested people who do not plan to start a business, especially young people.

We would like to develop a mock site after refining the content of the analysis and considering

the contents of business succession that are not currently considered. To increase its

practicality, we would like to conduct surveys assuming actual users, collect data, and improve

it. In addition, we would like to consider the details so that it can be used in society.
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Online medical care dissemination strategy
from the viewpoint of regional data analysis
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Abstract:

The number of online medical examinations is small. I propose to carry out online medical care at
community centers in order for online medical care to become widespread. The demonstration
experiment was conducted using a community center in Himeji City to investigate the merits and
demerits of online medical care. The widespread use of online medical care may be advantageous to
both the doctors and patients.
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Community center, Online medical care, Clustering, mapping, Python
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The Quantification of The Influences COVID-19-related Articles Have on Stock Prices

#E ORI AR RWER &b ORSE U i

Abstract:

You often receive much information from media. There is a high possibility that media influence
your behavior in some way or other. So, we analyzed the effect of media during pandemic by
comparing COVID-19-related articles with fluctuations in stock prices and made an attempt to
reveal their characteristics.

Keywords: COVID-19, Stock Prices, Quantification, Influence
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