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Towards a 2050 net zero society, ESG investing is rapidly growing in asset management industries around
the world. ESG investing incorporates environmental, social, and governance factors alongside financial
ones in the investment decision process. The essence of ESG investing is to produce “double bottom line
(hereafter, double effects)” - i.e., financial returns and environmental and social impacts.
We develop a new approach called “ESG Analytics” in order to understand double effects in the Japanese
stock and real estate markets. The ESG analytics comprises two components.
1) Unique ESG Scores: We create a unique ESG score by taking advantage of non-financial data including
carbon emissions.
2) ESG Asset Pricing Model: We develop a novel asset pricing model which incorporates ESG factors
alongside financial factors.

On the basis of ESG Analytics, our goal is to show evidence of double effects in Japanese stock and
real estate markets. In order to achieve the goal, we conduct the research through three phases.
<Phase 1> Develop an ESG asset pricing model which extends the conventional one.
<Phase 2> Create ESG scores taking advantage of non-financial data including carbon emissions. The
approach which combines ESG asset pricing models with ESG scores will be called “ESG Analytics.”
<Phase 3> Show evidence of double effects in Japanese stock and real estate markets on the basis of ESG
Analytics.

The research results for FY2022 are described below.

<Phases 1 and 2 by PI: Ishijima>

Phase 1 was conducted according to the research plan. That is, the double effect of ESG investment is
evaluated by focusing on two values: X) cash flow value explained by known corporate financial variables,
and Y) hedonic value enjoying ESG attributes explained by ESG sentiment, such as carbon emissions. We
developed a theory of ESG asset pricing model and obtained the following results:

* Published Papers: [A.1]. Presentations: [B.3][B.4][B.6].
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In preparation for creating the ESG Sentiment Score for Phase 2, we quantified the sentiment of the
Japanese bond market (JGB-VIX) from an article in the Nikkei and obtained the following results:
* Published Papers: [A.2].

We are still working on Phase 2 and plan to publish the results in FY2023 as well.

<Phase 3 by PI: Ishijima, Co-I: Kubo, and Co-I: Goto>

We showed evidence of the double effect in stock prices and brand values.

* Carbon dioxide price reflected in stock prices (by PI: Ishijima and Co-1: Goto)

Bolton and Kacperczyk (2021a,b) showed that there is a significant carbon risk premium in the US and
Chinese stock markets, i.e., companies with higher carbon dioxide emissions have higher stock price
returns. On the other hand, Ishijima et al. (2021a,b), as a result of this joint research project in FY2021,
showed that in the Japanese stock market, companies with high carbon dioxide emissions have low stock
price returns - the existence of a significant negative carbon risk premium (2021a,b) showed that in the
Japanese stock market, companies with higher carbon dioxide emissions have lower stock price returns —
i.e., there is a significant negative carbon risk premium. Based on this result, we quantifies the percentage
increase in the stock price of a listed company in the Japanese stock market when it reduces its carbon
dioxide emissions by 1%. This index can also be interpreted as the return on investment of a fund that
invests in companies that reduce carbon. We demonstrate that this fund generates higher performance than
well-known index funds. In other words, we demonstrate that investing in companies that reduce carbon
dioxide emissions in the Japanese stock market produces very good investment performance, with the
following results:

* Presentations: [B.1].

* B2B Brand Value (by PI: Ishijima and Co-1: Kubo)

A company’s brand value is one of its most important intangible assets and is considered a source of
competitive advantage. Brand has been developed as a concept mainly in the B2C (Business-to-Consumer)
market. On the other hand, in the global ESG investment trend, co-creation of value with stakeholders,
including business partners, is becoming a source of competitive advantage. Against this background, we
asked the question: What is the relationship between ESG and brand value in the B2B (Business-to-
Business) market in addition to the B2C market? Detailed analysis revealed that B2B brand value is higher
for companies that are larger in size and have been in business for longer periods of time. Also, we found
that there is a strong correlation between B2B brand value and a social responsibility factor, with the
following results:

* Presentations: [B.5].

* Other results of this research are described below:

As part of this joint research project, we organized an international conference on sustainable real estate,
held discussions with leading researchers in the field, and formed a research network to bring the results
of this research to fruition at the global level. This international conference was co-hosted by Chuo
University, the Asian Real Estate Society (AsRES, President and Organizing Committee Chair Ishijima),
the American Real Estate and Urban Economics Association (AREUEA), and the Japanese Association of
Real Estate Financial Engineering (JAREFE, President Ishijima), with nine Japanese academic societies
serving as cooperating organizations (August 4-7, 2022). Research presentations on sustainable real estate
were also made.

* Presentations: [B.2][B.7][B.8]. Conferences: [C1].
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* Feedback to Education

In a seminar for third- and fourth-year students in the Faculty of Law, the expertise of an “ESG score”
gained from this joint research project is incorporated into education. The seminar’s activities were
featured in the following article.

* News Articles: [C2].
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