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Isnaini Nuzula Agustin (Indonesia), Hesniati (Indonesia), Estin Rose Eviyani (Indonesia)

UNCOVERING DYNAMIC
RELATIONSHIPS ACROSS

SUSTAINABLE-ETHICAL FINANCIAL

ASSETS: A NEW OUTLOOK
FROM INDONESIA

Abstract

Against the rapid developments in cross-border investment that shed light on port-
folio diversification opportunities, this study investigates the relationship between
Indonesia’s sustainable ethical stocks and global sustainable financial assets. Amid mar-
ket uncertainty, the need for safe havens and diversification of investment portfolios is
imperative. Given the remarkable performance of Indonesia’s Islamic stocks, which are
considered ethical stock, and the importance of sustainable stocks, this study examines
how global financial assets such as Green Bonds, Artificial Intelligence (AI) stocks,
and clean cryptocurrencies are interconnected. Employing a Dynamic Conditional
Correlation — Generalized Autoregressive Heteroskedasticity (DCC-GARCH) model
within the Structural Vector Autoregression (SVAR) framework, this study examined
daily data spanning January 2, 2020, to August 6, 2023. This study finds strong evi-
dence of dynamic relationships across assets, implying limited diversification benefits
in the market. The results show that Cardano, as a clean cryptocurrency, can serve
as a short-term safe haven, while the Green Bond potential is a long-term safe haven
against Indonesia’s Islamic stocks. However, green bonds, Cardano, and Al stocks are
suggested as potential diversifiers for sustainable stocks. Understanding these dynam-
ics offers valuable insights into asset selection and diversification strategies, particu-
larly for investors focusing on sustainable ethical assets.

Keywords dynamic conditional correlation, Islamic stock, portfolio
diversification, sustainable stock, Cardano, green bonds
JEL Classification Gl11, G15

INTRODUCTION

In today’s global investment management industry, the endeavor to
achieve sustainability has emerged as a vital objective that transcends
the mere focus on returns. It now incorporates Environmental, Social,
and Governance (ESG) aspects (Mensi et al., 2017). Ethical investment,
commonly referred to as socially responsible investing (SRI), is an in-
vestment strategy that considers both financial returns and ethical or
moral values. Ethical and sustainable assets are emerging alternatives
to investment in conventional assets due to their ability to provide fi-
nancial stability and the benefits of portfolio diversification, including
Islamic stocks and environmentally friendly assets such as sustain-
able stocks, green bonds, and clean energy (Agustin, 2021; Delle Foglie
& Panetta, 2020; Ouchen, 2022). Hence, the stability and resilience
of Islamic stocks, as the most pronounced ethical investment against
the global financial crisis, has become an interesting topic in several
studies. Meanwhile, the rapid development of technological assets in
the twenty-first century, such as cryptocurrency, fintech, and artificial
intelligence markets, became the spotlight and triggered investors’ at-
tention to risk management (Abakah et al., 2023).
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Indonesia, as a Muslim-majority country, is recorded as the Best Islamic Capital Market 2022 at the
International Global Islamic Finance Award (GIFA). This is the fourth time the IDX has received an
award in a row since 2019. However, Global economic uncertainty and increasingly unpredictable vola-
tility, such as the black swan COVID-19 pandemic, require asset management professionals and inves-
tors to seek new investment opportunities that offer diversified assets to maintain optimum portfo-
lios. As markets around the world become more integrated during the pandemic, assets tend to move
in the same direction (Disli et al., 2021; Zaimovic et al., 2024). This leads to the implementation of
portfolio diversification strategies that become more complex and increase the level of portfolio risk.
Understanding how uncertainty causes price volatility in financial markets is important for investment
managers and investors to be enthusiastic about effectively modifying their portfolios to minimize risk

(Asgharian et al., 2023).

1. LITERATURE REVIEW

Continued attention to sustainable and ethical
stocks has gained attention from scholars in this
field. Several studies have sought to explore the
potential performance of sustainable and ethical
assets under the spirit of the Modern Portfolio
Theory (MPT) by Markowitz (1952), which em-
phasizes the benefits of diversification in mini-
mizing risk while maximizing returns. The MPT
provides a systematic approach to constructing a
portfolio that considers the correlation between
different asset classes, guiding investors in select-
ing a combination of sustainable assets that align
with their risk tolerance and investment objec-
tives. The main idea is that investors can construct
optimum portfolios to maximize their expected
returns through a diversification strategy. The no-
tion behind this theory posits that risk-averse in-
vestors can create portfolios to optimize expected
returns at a specified level of market risk by ac-
knowledging the trade-off between risk and po-
tential rewards.

However, the MPT underlies some basic assump-
tions, including an efficient market. In 1970,
Eugene Fama introduced the concept of efficient
markets, defined as a market with a great number
of rational, profit-maximizers actively competing,
with each trying to predict future market values
of individual securities, and where current impor-
tant information is almost freely available to all
participants. Eugene Fama (1970) identified three
primary levels of market efficiency: weak, semi-
strong, and strong. Weak-form efficiency is char-
acterized by stock prices that fully reflect histori-
cal market data and past prices, but do not predict
future price movements. In Indonesia, it has been
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proven that the Efficient Market Hypothesis is ef-
ficient in the weak form for the Indonesian Sharia
stock market (ISSI) (Agustin, 2019).

Modern Portfolio Theory and its development
have been used by many scholars to construct
optimum portfolios. Investors seek portfolio di-
versification to reduce the risk of heavy losses.
However, in times of financial crisis, contagion
effects may cause markets to strongly co-move,
even when macroeconomic fundamentals do not
suggest strong interdependence (Dornbusch et al.,
2000; Hasman & Samartin, 2008). Baur and Lucey
(2010) and Baur and McDermot (2010) introduced
the concept of Safe Haven and Diversifier assets,
motivated by previous studies that show flight to
quality behavior” during times of crisis (Gubareva
et al., 2022). Safe Haven defined as A safe-haven
is defined as an asset that is uncorrelated or neg-
atively correlated with another asset or portfolio
in times of market stress or turmoil. A diversi-
fier is an asset positively (but not perfectly) cor-
related with another asset or portfolio on average.
Scholars have utilized this concept in terms of as-
set selection and portfolio optimization across dif-
ferent classes of assets (Agustin, 2022; Chu et al,,
2021; Lim & Neoh, 2023; Tiwari et al., 2021; Urom
et al., 2022).

By analyzing the correlations and performance of
these asset classes, researchers aim to determine
whether they can serve as an effective safe haven
against market volatility and economic uncertain-
ty. Some studies in Indonesia indicate that sustain-
able stocks and Islamic stocks perform better than
conventional stocks (Asutay et al., 2022; De La O
Gonzélez et al., 2019; Jabeen & Kausar, 2022; Shear
& Ashraf, 2022). Sustainable and ethical stocks are

http://dx.doi.org/10.21511/imfi.22(2).2025.30
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considered to have lower risk because they possess
strong intrinsic values (Curto & Vital, 2014; Kang
et al.,, 2020) and are often referred to as safe-haven
assets that can reduce risk in portfolios (Balcilar et
al., 2017; Jain et al., 2019; Mensi et al., 2017).

Companies that prioritize environmental, social,
and governance (ESG) considerations are the fo-
cus of sustainable investment. The development
of a sustainability index shows an increase in in-
vestor interest in sustainability issues (Jain et al.,
2019). Sustainable Stocks encompass shares from
companies that prioritize environmental, so-
cial, and governance (ESG) factors, followed by
a strand of studies showing that companies with
good ESG practices perform better than other
markets (Liu et al., 2023; Liu & Guo, 2023; Naseer
et al., 2023). On the other hand, Sharia shares are
proof of the ownership of a public company (is-
suer) that complies with Sharia principles. Sharia
stock investment is based on five fundamental
principles: prohibiting interest (riba), prohibiting
excessive uncertainty (gharar), prohibiting specu-
lation (maysir), sharing risks and profits, and pro-
hibiting investment in industries that do not com-
ply with Islamic Sharia rules (haram) (Abbes &
Trichilli, 2015; Abdul-Rahim et al., 2019; Suryadi
et al., 2021). Therefore, sharia-based companies
are expected to have lower leverage and lower ex-
posure to the credit market. This indicates that
Islamic financial instruments are better able to
manage and minimize systematic risk than con-
ventional assets (Delle Foglie & Panetta, 2020).

The rise of artificial intelligence (AI) has trans-
formed various sectors, leading to increased inter-
est in investing in AT stocks. As companies lever-
age Al technologies to improve efliciency, drive
innovation, and create new products, these stocks
have emerged as compelling investment catego-
ries (Tiwari et al., 2021). Furthermore, a growing
number of AI companies are recognizing the im-
portance of aligning their business models with
sustainable and ethical practices. This alignment
not only enhances their market appeal but also at-
tracts a new demographic of socially conscious in-
vestors who prioritize both financial returns and
positive social impacts. By adopting sustainable
practices, these companies not only address envi-
ronmental and social concerns but also position
themselves competitively in an evolving market.

http://dx.doi.org/10.21511/imfi.22(2).2025.30

As a result, the intersection of Al and sustainabil-
ity is becoming a key driver of investment interest,
reflecting a broader trend in which ethical consid-
erations play an integral role in financial decision
making (Urom et al., 2022).

Several studies have revealed that high-tech stock
returns are more volatile than non-technology eq-
uities, which may indicate that investors feel un-
certain about the profitability of high-tech com-
panies because of the complexity of implement-
ing new technological innovations (Demiralay et
al., 2021; Le et al, 2021). Al stocks also provide
investment benefits when combined with tradi-
tional and alternative investments (Demiralay
et al., 2021). Moreover, a recent study by Tiwari
et al. (2021) discovered a significant negative co-
movement between AI Stock and carbon prices.
AT stocks can be considered a safe haven for car-
bon prices when volatile events occur. Symitsi and
Chalvatzis (2018) found that the AI & Robotics in-
dex is not linearly and significantly aligned with
cryptocurrency. Huynh et al. (2020) suggest that
combining Al equities with other assets provides
lower hedging and diversification benefits. In ad-
dition, recent studies by Abakah et al. (2023) and
Tiwari et al. (2021) discovered a significant nega-
tive co-movement between AI Stock and conven-
tional stock during a market downturn and found
a negative correlation between Al stock and the
Islamic index. Moreover, Urom et al. (2022) find
that AT offers diversification benefits that are sig-
nificant (negative) in the renewable energy sector.

As the world becomes increasingly aware of the en-
vironmental impact of traditional cryptocurrency
mining, clean cryptocurrencies have emerged as
sustainable alternatives. Traditional cryptocur-
rencies, particularly those utilizing proof-of-work
mechanisms, such as Bitcoin, have faced signifi-
cant criticism for their high energy consumption
and substantial carbon emissions associated with
mining activities. In response to these concerns,
clean cryptocurrencies have leveraged energy-ef-
ficient consensus mechanisms. Since the launch
of Bitcoin, the first decentralized virtual curren-
cy, only 13 years have passed, and as of November
2021, over 1000 distinct cryptocurrency coins are
in circulation. Currently, the total market capital-
ization of over 7,000 varieties exceeds 2.6 trillion
U.S. dollars (www.coinmarketcap.com). Corbet
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et al. (2021) and Gallersdorfer et al. (2020) rec-
ommend that practitioners differentiate between
cryptocurrencies based on their energy-intensive
or energy-efficient algorithms. Numerous energy-
efficient cryptocurrencies exist, with further ones
under development, including Cardano, Ripple,
and IOTA, which have been among the top 10 cryp-
tocurrencies by market capitalization. As global
policies increasingly favor ecologically sustainable
practices, investors are likely to switch from ener-
gy-intensive cryptocurrencies to more sustainable
alternatives. This study uses Cardano to represent
the “green” or “clean” cryptocurrencies.

Stocks and cryptocurrencies might have a rela-
tionship because these two assets have emerged
globally. However, they might be uncorrelated due
to their different natures and investors’ risk appe-
tites. Previous research (Chu et al,, 2021; Kang et
al., 2020; Mariana et al., 2021; Wang et al., 2020)
examined the relationship between cryptocurren-
cy and various stock markets, finding significant
negative results for cryptocurrency can be perfect
safe haven, hedge, and diversifier of assets in vari-
ous stock markets including the global stock index,
Asian stock market, and U.S. stock market returns.
Barbu et al. (2022) found that cryptocurrencies
fulfill a diversifier role for the responsible invest-
ments represented by sustainable stocks.

Meanwhile, Ahmed (2021) found that cryptocur-
rencies such as Bitcoin and Islamic assets seem
to have a significant negative effect on returns if
Sharia-compliant stocks are in bear than in bull
market conditions. In line with Widjaja et al.
(2023), cryptocurrency is a good diversifier and
safe-haven asset against Islamic stocks. This find-
ing is similar to that of Lim and Neoh (2023), who
examined the relationship between Bitcoin and
Islamic stock returns. Bitcoin is found to have a
significantly low correlation with Islamic stock
returns.

In recent years, green bonds have become a po-
tential asset for portfolio diversification and have
the advantage of providing funding to support en-
vironmental sustainability. Several studies have
examined green bonds as having the potential
for diversification with other assets. For example,
Naeem et al. (2023) noted that green bonds have a
negative correlation and act as a safe-haven invest-
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ment and diversifier for green investments, such
as clean energy and sustainability indices. Ren
and Lucey (2022) examined the relationship be-
tween green assets and cryptocurrency and found
a significant negative effect, providing diversifica-
tion benefits for investors who invested in crypto-
currency. This is in line with Naeem and Karim
(2021), who showed that all green assets, especially
clean energy, can become hedge assets for Bitcoin.
Other studies by Abuzayed and Al-Fayoumi (2023)
and Nguyen et al. (2021) state that green bonds
provide diversification benefits for investors who
invest in four financial assets: global stocks, com-
modities, and clean energy.

In summary, the concepts of safe haven and di-
versifier introduced by Baur and Lucey (2010)
and Baur and McDermott (2010) are impor-
tant for constructing a well-diversified portfolio
of Islamic and sustainable stocks in Indonesia.
Therefore, this study aims to examine the dy-
namic relationship between the two types of
stocks with global sustainable assets, namely
clean cryptocurrency, Al stock, and green bonds.
Asinvestors increasingly prioritize sustainability,
the insights from this study can help align their
portfolios with ethical standards and achieve fa-
vorable financial outcomes. Additionally, many
studies have not explored the correlations be-
tween different sustainable assets and Sharia-
compliant assets. Addressing these gaps will pro-
vide clearer insights into making informed in-
vestment decisions and help investors effectively
integrate these assets into diversified portfolios
while aligning with their values. Thus, the use of
time-varying analysis to examine the relation-
ship between assets is expected to capture dy-
namic co-movements across asset markets. This
study is essential for Islamic market investors to
apply asset allocation strategies to portfolios that
focus on sustainability goals.

In light of the the explanation above, this research
aims to examine the relationship between Islamic
and sustainable stocks with several sustainable
financial assets, namely Artificial Intelligence
stocks, clean cryptocurrency, and green bonds.
The proposed hypotheses are as follows:

H: Artificial intelligence stocks have a signifi-
cant negative effect on sustainable stocks.

http://dx.doi.org/10.21511/imfi.22(2).2025.30
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H,  Artificial intelligence stocks have a signifi-
cant negative effect on Islamic stocks.

H;:  Clean cryptocurrency has a significantly neg-
ative effect on sustainable stocks.

H;  Clean cryptocurrency has a significantly neg-
ative effect on Islamic stocks.

H_:  Green bond stocks have a significant nega-
tive effect on sustainable stocks.

H:  Green bond stocks have a significant nega-
tive effect on Islamic stocks.

2. METHODOLOGY

This study used daily closing price data of Islamic
stocks (Jakarta Islamic index) and sustainable
stocks (Sri-Kehati index) collected from the offi-
cial IDX website. While daily prices of AI stocks
(Nasdaq CTA Artificial Intelligence index), clean
cryptocurrency (Cardano), and green bonds (S&P
Green Bond Index) were collected from www.in-
vesting.com. The study spans from January 2,
2020 to August 6, 2023, resulting in 911 observa-
tion days. Table 1 shows the data for sustainable
financial asset indices.

Since COVID-19 has been proven to increase mar-
ket volatility, this study uses dynamic correlation
rather than constant correlation, such as the VAR
model or other constant approaches. This study
uses the DCC-GARCH approach proposed by
Engle ( 2002). This model is used to measure stock
market correlations because it can dynamically
determine investor behavior in response to news
or innovation. This describes the dynamic con-
nection between different time series. It is possible
to perform a dynamic correlation between time
series fluctuation analysis, which means that the

Table 1. Variables description

fluctuation between series is not a constant, but a
coefficient that evolves with time. Many academ-
ics have begun to explore the relationship between
different markets based on this paradigm from a
static to a dynamic standpoint. Two procedural
steps exist in the DCC-GARCH model to measure
the correlation between markets.

The conventional DCC-GARCH model comprises
a two-step estimation method. First, the condi-
tional variance is determined using the GARCH
process (1,1). The next step was to estimate the pair-
wise DCC between the variables. This study used
the DCC-GARCH Model under the SVAR frame-
work proposed by Akkoc and Civcir (2019). In the
first step, the Structural Vector Autoregressive
(SVAR) model was used to obtain the residual.
Second, the residuals were used as the input for
the DCC-GARCH Model. The SVAR model was
used because Indonesia is a small economy that
is assumed to be influenced by the movement of
Global Financial Assets. Under the SVAR Model,
the influence of the Indonesian market on global
financial assets is blocked. Combining the VAR/
SVAR and DCC-GARCH models is expected to
solve endogeneity issues, time-varying, and dy-
namic conditional correlations in the model. The
DCC-GARCH model is represented as:

r=u,+e, O

where ¢, ~ N(0,H,).
H =DRD,, )
R=(0))e(0) - g
Ot=(1-a-pB)0+ac,_, fV:H+ﬂQ,_1, 4)

where e, — error terms, H, - The matrix generated
from the SVAR and GARCH process, a — Short-
run coefficient, p - Long-run coefficient.

Market Description Abbr Time interval Freq Data source
Islamic stocks Jakarta Islamic Index IS 02/01/2020-06/10/2023 Day IDX
B S R 1T i ™ S
Al stock ijf;ﬁgce;i :(::;ial oA 02/01/2020-06/10/2023 Day investing.com
Cle cryptocur: o Cardanolndex - Cardano 02/01/2056—“()6/10/2023
‘Greenbonds  S&PGreenBondIndex . GB 02/01/2020-06/10/2023

http://dx.doi.org/10.21511/imfi.22(2).2025.30
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The DCC-GARCH estimation results in two im-
portant parameters, @ and 8. & defines the short-
run persistence of shocks to conditional variance,
indicating the impact of new information on
market fluctuation correlations. B represents the
long-run persistence of shocks to conditional vari-
ance, highlighting the influence of past market
volatility on future market volatility correlations.
Furthermore, the condition « + f3 < 1 suggests that
the conditional correlation in the models is not
constant and that the dynamic correlation is valid.

3. RESULTS AND DISCUSSION

Table 2 presents the results of descriptive statistics
for the daily return series of Islamic stock, sustain-
able stock, and three globally sustainable financial
assets over the entire study period. Judging from
the daily mean returns, all variables have positive
average daily returns, except for the green bond.
Cardano, as part of cryptocurrency assets, re-
cords the highest average return, which confirms
the nature of cryptocurrency markets in having a
high probability of gaining abnormal returns. The
Indonesian Islamic stocks and sustainable stocks
showed positive returns during the COVID-19
period. This implies that these two ethical assets
were resilient during the crisis.

Cardano has the highest standard deviation, fol-
lowing the nature of cryptocurrency assets, indi-
cating high volatility. This means a significant re-
turn difference compared with other instruments,
which are riskier and more sensitive to overall
market fluctuations. Unsurprisingly, green bonds
have the lowest volatility, confirming that bonds

Table 2. Descriptive statistics

are one of the stable assets during the economic
downturn, at least among other assets. However,
the Indonesian stock market shows a slight differ-
ence in volatility between Islamic and Sustainable
stocks.

The graphical analysis presented in Figure 1 eluci-
dates distinct trends in each market index. Green
bonds emerged as a standout performer with a
steady upward trend throughout the sample pe-
riod, indicating resilience and stability in turbu-
lent times compared to other assets. During a pe-
riod of stress, such as the COVID-19 pandemic in
March 2020, most assets experienced sudden price
declines and moved in the same direction, reflect-
ing a lack of diversification benefits and safe-ha-
ven characteristics among these assets. However,
Cardano stood out for its steady movement, indi-
cating the potential characteristics of a safe-haven
asset with a lower correlation to broader market
movements. Specifically, for sustainable stock,
Islamic stock, AI stock, and green bonds fell in
February 2020 and reached their lowest points in
March 2020. This synchronized movement sug-
gests that during pandemic-induced market tur-
moil, these assets failed to provide effective safe-
haven protection for each other, highlighting their
vulnerabilities to systemic risks.

As a global experience of the Russia-Ukraine war,
a similar pattern emerges, with Cardano, sustain-
able stocks, and Islamic stocks experiencing a
downward trend. By contrast, Al stocks and green
bonds demonstrate an upward trajectory, indicat-
ing potential safe-haven qualities that could offer
protection to investors seeking refuge from uncer-
tainties and market turmoil.

Statistics Al CARDANO GB IS ss
Mean .. 0000286 1 3739529 000019 - 0000211 . 0000201
Median 0.000791 0.001456 -8.17E-05 0.000256 0.000302
wanmum T oossm s oosess  oosos
Minimum 70099891 0999912 0023811 ~0063471 ~0078616
Std. Dev. 0.016687 651.3172 0.004787 0.010809 0.014351
Sewness T omssewaneowws oosens
Kurtosis ...B536367 031612 6368073 1241190 2293582
Jarque—Bera 1181.603 3465745. 432.2218 3363.840 15236.39
Probabiity . 0000000 0000000 _ . 0000000 0000000 0,000000
LA S et A 3406711 i S0.178592 . 0.192425 0183423
sumsq.Dev. 0253403 1 ... 3.86E+08 ... 0020856 ... 0.106320 0187419
Observations 911 911 911 911 911
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Figure 1. Trend graph for each market index

Before employing DCC-GARCH, Table 3 displays
an unconditional or simple correlation matrix be-
tween the assets as a preliminary insight into how
each variable correlates in a static mode. It can be

Table 3. Pearson correlation of every asset prices

seen that the Cardano index has a negative corre-
lation with other markets, with the Islamic stock
having the lowest correlation with them, followed
by the Green Bond index. It shows the relation-

Al CARDANO GB IS sS
AL 1.000000 S S
WCARDANO ...... 1.000000
GB —0.004293 1.000000
S 0298818"* ~0.003111°** 0198579 1000000
SS 0.292030*** —-0.015401 0.170732*** 0.831491 1.000000

Note: *, ** and *** denote significant correlation at 10%, 5%, and 1%, respectively.

http://dx.doi.org/10.21511/imfi.22(2).2025.30
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Table 4. Dynamic conditional correlation model estimate result

Markets Variables a B a+p
AENAIS i 0:010292(01841) 0.97248388(0.0000) 0982775 ..
IS and others “Cardano and IS 0.790016
reen Bond and 0099764(0.0110) ~0095664
landss . ..0.007880(0.2710) 0973224
SSand others i Cardano & SS 0.053417(0.7365) 0.820942
_GreenBond&SS . 0.044759(0.1177) 0.715532(0.0012) 0760291

Note: Probability values are in parentheses.

ship between price movements that are opposite
or do not affect each other, and there is a certain
ability to resist the risk. The relationship between
AT stock and other markets is positive, with the
highest correlation with Islamic stock, except for
Cardano. Similarly, the green bond market is also
positively correlated with other markets, with the
highest correlation with sustainable stock, except
for Cardano. Finally, there is a positive correla-
tion between sustainable stock and other markets,
with the highest correlation to AI stock, and there
is a negative correlation for Cardano.

The effects of shocks, such as the COVID-19 pan-
demic and the Russia-Ukraine war in February
2022, have impacted Indonesia and the global fi-
nancial market. A dynamic conditional correlation
(DCC) model can be used to capture this situation.
The advantage of the Generalized Autoregressive
Conditional Heteroskedasticity (DCC-GARCH)
model is its ability to measure the diversification
potential of financial products within a portfolio.

Table 4 illustrates the results of the DCC-
GARCH model between the three global finan-
cial assets and two financial assets from the
Indonesian market to reveal the correlation
between each asset and its potential diversi-
fication benefits for investors. The sum (a + )
value between each asset is less than one, indi-
cating that the DCC-GARCH model and corre-
lation are valid. The Islamic stock and AI cor-
relation is positively insignificant in the short
term, but positively significant in the long term.
This means that the AI stock can only be used
as a diversifier asset in the short run, but is not
suggested as a diversifier in the long run. The
dynamic correlation between Islamic stock and
Cardano is significantly negative in the short
term and positive and insignificant in the long
term; Cardano is a safe haven in the short run
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but can only be a diversifier in the long run.
Interestingly, green bonds have been suggested
as safe havens for Islamic stocks in the long run.

Refering to the proposed hypotheses, The results
of the analysis show that H, and H, are prov-
en. Whereas H, H, H, and H, are not proven.
These results indicate that the financial markets
have become increasingly integrated (Zaimovic
et al., 2024). In this case, Islamic stocks still pro-
vide room for diversification with other financial
assets, considering that there is a negative rela-
tionship with other assets, namely AI stocks and
Cardano which is in line with study by Urom et
al. (2022) and Abakah et al. (2023). However, since
the hypothesis only points to the potential safe ha-
ven, there is still room to diversify assets through
diversification opportunities.

Meanwhile, it was found that there are limited di-
versification opportunities in the relationship be-
tween sustainable stocks and other markets. This
is because there is no negative correlation or safe
haven assets. Moreover, the correlation between
all assets and sustainable stocks is positively in-
significant in the short term. This means that Al
stocks, Cardano, and green bonds can be used as
diversifier assets in the short run. Likewise, in the
long run, the correlation between Cardano and
sustainable stocks is positively insignificant. This
means that Cardano can also be used as a diversi-
fier asset in the long run.

Based on the results of this study, three key find-
ings emerged. First, the study suggests that Al
stocks could serve as a diversifier for Islamic and
sustainable stocks, particularly in the short term.
This finding aligns with the existing literature,
such as Huynh et al. (2020), that incorporating Al
equities into a portfolio alongside other assets can
offer diversification benefits.
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Second, Cardano, as a clean cryptocurrency, can
be a safe haven in the short term and a diversi-
fier in the long term for Islamic stock (Ahmed,
2021; Chu et al., 2021; Lim & Neoh, 2023; Wang
et al., 2020; Widjaja et al., 2023). In other words,
Cardano can also be a diversifier for sustainable
stocks. The results of this research are support-
ed by research conducted by Barbu et al. (2022),
which incorporates cryptocurrency into a port-
folio of sustainable investment and can enhance
diversification benefits because it can potentially
improve the portfolio’s risk-return profile.

Finally, the Green Bond market was found to be a
safe-haven asset for Islamic stocks. This finding is
consistent with those of Abuzayed and Al-Fayoumi
(2023) and Naeem and Karim (2021). These stud-

ies highlight the significance of Green Bonds in
providing stability and resilience to Islamic stocks.
Green bonds can serve as diversifying assets for
sustainable stocks in the short term. This idea is
reinforced by the recent research conducted by
Naeem et al. (2023), which highlights the poten-
tial for diversification opportunities for investors
in sukuk and green bonds, particularly during the
challenging period of COVID-19. Investors seek-
ing to enhance their portfolios with environmen-
tally friendly investments may find green bonds to
be a valuable addition, not only for their potential
financial returns but also for their positive impact
on the environment. By including green bonds
along with other sustainable assets, investors can
potentially benefit from greater diversification
and resilience in their investment strategies.

CONCLUSION

Since the advent of financialization and globalization, the relationship between financial markets world-
wide has become increasingly strong. This is evidenced, among other things, by the increasing integration
of financial markets worldwide, which limits the potential for diversification. The integration of ethical
and sustainable assets into investment strategies has become a cornerstone of the global investment man-
agement industry, signifying a paradigm shift towards sustainability and ethical considerations beyond
mere profitability. This study aims to examine the dynamic relationship between Islamic and sustainable
stocks with several financial assets, namely artificial intelligence stocks, clean cryptocurrency, and green
bonds using daily data from January 2, 2020 to August 6, 2023 by employing the DCC-GARCH model.

In conclusion, the study suggests that Al stock could be a diversifier for Islamic and sustainable stocks
in the short term, while Cardano, as a clean cryptocurrency, is suggested as a short-term safe haven and
long-term diversifier for Islamic stocks, but only as a diversifier asset for sustainable stocks in the short
term. Meanwhile, the Green Bond market was found to be a long-term safe-haven asset for Islamic stocks
and a short-term diversifier for sustainable stocks.

The results have beneficial implications for portfolio management and are of great interest to investors in
avoiding risk during uncertainty and extreme market volatility. Furthermore, the findings of this study
are important for investors and portfolio managers, as the results reveal alternative safe haven instru-
ments for portfolio diversification for those who seek to use sustainable financial assets, and emphasize
the importance of supporting environment-friendly investments.

Since this study posits the imperative role of Cardano and Green Bonds for Islamic Stocks, regulatory
frameworks might be established to promote investments in cryptocurrencies with a reduced environ-
mental impact, such as Cardano, which highly corresponds with international sustainability objectives.
Governments should establish incentives such as tax benefits or subsidies for green initiatives that com-
ply with sustainability criteria and promote their inclusion in sustainable investment portfolios. The
government could implement advantageous policies specifically for Green Bond investors or provide
subsidies for companies issuing Green Bonds, thus enhancing their appeal to both domestic and inter-
national investors. This may also encompass enhanced reporting and certification procedures to guar-
antee the openness and integrity of green-bond investments.
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However, it is also worth noting that these sustainable assets are not the only alternatives for investors
to avoid high levels of risk during uncertainty. A recommendation for further research is to add the
research time span and a number of alternative safe-haven instruments. Moreover, a portfolio diversifi-
cation strategy consists of two processes: asset selection and allocation. However, this study covers only
the first step. Further studies could explore the proportion of each asset included in the portfolio.
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