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EXECUTIVE SUMMARY

Climate change is an important factor that directly affects in the agrieultverefore,

to adapt with the climate changgriculture and plantation firms need to take different
initiatives and spend in many waykthe firm is enlisted as a public listed company,

it needs to bear adaptation cost in physlieaél, accounting level anstock market
level.In the stock market, investors expect risk premium in order to accept the high
fluctuation @ volatility of the stock priceAs climatic events have direct adverse
impacts on the financial performance of agro and plantation companies, it also
increases the business risk for these companies. Therefore, to maintain stability in
price, higher equity market risk premium aondhigher dividend is required. This extra

risk premium and extra cost of equity, dividend, can be considered as the climate
change adaptation cost at stock market leVhls cost helpsagro and plantation
companis to maintain performancat stock marketevel. Therefore, ® understand

the climatechange adaptation cost for stock market performance of public listed agro
and plantation companies in Malaysia, this study empirically investigate four specific
objectivesi (i) examine the impact of climate change on stock market price volatility
(market risk), (i) find out the equity market risk premium (market return) for climate
change events, (iii) examine the impact of climate change on the cost of equity
(dividend) and (iv) find out the reflection of climate change on shack market

i nvest or.dre fulfidl ¢hé fast and third objectives, thigem level data were
collected for 33 Malaysian public listed plantation compafngs 2003 to 2016. For

the climatic variables, both models considered ElI Nino and Flood, and panel
regression models were used to draw inferences. For the second obijeitistidy
conducted event study basedEiNino events that happengdm 2009 to 2018The

firm level daily stock price data for bmpanies, market index data, plantation index
data, and El Ninaata were analyzed to determine risk, return and rskjpm for

the EI Nino events. To fulfill the fourth objectives, a structured questionnaire survey
was conducted among the individual investior Malaysian Stock Market, Bursa
Malaysia. To draw inferensghis study estimated Structural Equation Modeleldas

on 273 samplesThe overall findings show that climatic events are long term
phenomenon which has not adequate and significant instant impact on the stock price
or market returnHowever, investors are aware aboutrtegativempacts of climate
change on the annual return of the compamd they expect compensation for the
climatic risk. Therefore, public listed companies compensate the investors through
providing higher dividendh the adverse climatic event year and it also help them to
maintan stability in stock priceThe findingsof the studywill help the investors,
companiestegulatory agency and policy maker to improve the market efficiency and
to achieve the&JN target of sustainable stoekxchange initiatives

Keywords: Stock price wolatility; Stock market return; Cost of equity; Dividend

payout ; |l nvest or 6s b e h acompay; BurdaMalaysiaa n o ; Fl
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1. INTRODUCTION

1.1 Research Background

According to thedUNFCCC, climate finance is defined as the fund used to decrease
emissions, improve sinks of ozone depleting substances and diminish vulnerability of,
as well as the upsurge of the resilience of human and ecological systearmtal

climate change impac{®NFCCC, 2014)Most of the researchers have found that
climate change affects agricultural production and crop yield (e.g. Alam et al., 2011;
Rosenzweig et al., 2002; Kurukulasuriya & Rosenthal, 2003; Ibrahim & Alam, 2016).
Some studies have addressed temperature and rainfall impacts on major crops and
palm oil (Baker & Allen, 1993Paterson et al., 2013, 2015; Shabani et al., R@EI2

Nino phenomenon is the most potential source of climatic variability, which is
associateavith droughts and floods that could be a reason of less productivity in agro
based companies or declining in countryaos
2008; Kovats et al., 2003; Cashin et al., 2017). Flood is another climatic phenomenon,
which can occur suddenly and cause for hazards, such as damage to agricultural
production and infrastructure, landslides, mud flows, and even death (Collier, 2007;
Piao et al., 2010).

Therefore, climate change is considered to be an important factor that #fects
performance of agro and plantation companies. However, declining in crops
production would be one of the reasons o
supposed to increase the volatility of stock prisecording to the Efficient Market

Hypothess (EMH), the information of climate change is supposed to be reflected in

the price of the related companies in the capital market. Based on the risk of the
climate change, there should be a risk premium for commodities, and the risk premium

is supposed tbe reflected in prices and volatility. However, only little is known on

this issue in literature.

It would appear that the climate change has direct impacts on the financial industry

and insurances througimoperty damages (Davey et al., 2011). Howetras,impact

tends to be underappreciated by the market. In 2014, the pricing for soft commodities
indicated that the mar ket was only pricin
predicting a 6070% probability ofEl Nino occurring Gtathers, 2015More studies

show thatEl Nino has substantial effect over the financial markets and derivatives
markets over the world for Soft commodities, like Rice, Wheat, Sugarcane, Soya bean,
Brunt Oil, etc., and Hard commodities like Gold, Copper, €&eriasamy & Satish,

2016). Another study has shown that there is an impact of natural disasters on the
composite stock market in Japan, but not any impact is found in the context of the US
(Wang & Kutan, 2013). Worthington (2008) observes no significamagn from
disasters on thAustralians t oc k mar ket . I n addition, Luo
small and insignificant effects on six distinct national stock market indices, and
Asongu (2013) finds no evidence of sgiller in international foreign exchge

markets. On the other hand, Worthington and Valadkhani (2004) observe significant
abnormal returns on the Australian stock market, and Bow#lean and
Kryzanowski (2017) have found that catastrophes have a significant impact on returns

in US marketput the second moments of local stock returns more than double when
hurricanes, floods, winter storms and episodes of extreme temperature occur. All of
these studies are conducted, focusing on the overall market indexed.



However, tlere are no empiricadtudy on thecompanies that has direct link with
climate change, which is ultimately linked with climate change adaptation finance of
the respective companiéslimate finance is the broadest form that represents the fund
that being used to all projectsthactivities that support climate mitigation and climate
adaptation. Adaptation finance is the fund that supports to implement the adaptation
actions towards the negative impacts of the changes of climate. There are various types
of adaptation finance to®lthat can be used to reduce the risk and income loss due to
the adverse climatic impacts, namely, equity market risk premium, crop sharing,
insurance, future options, income stabilization programs by the government (Alam et
al., 2010).

In case of publidimited agro or plantation company, firms need to spend money in
three stages for the climate change adaptation. At the very initial stage, they need to
spend money for core infrastructural and physical adaptation, such as changing
production techniquesnad appr oaches, upgrading the st
producers, labors, storage, packaging, etc.), infrastructural changes, innovation, etc.
Secondly, they need to bear the cost of maintaining financial performance or
profitability, such as change adjustment in the accounting system, maintain extra
reserve fund, more insurance payment, high cost of borrowing, diversify asset
portfolio, etc. Finally, since thgoal of firm manager is to maximize shareholder
wealth by maintaining stock price statylin market, these companies must ensure
extra risk premium or pay extra cost of equity by paying more dividend.

As measuring the first two types of cost related to the adaptation is in great magnitude
in nature, the scope of the reseaichmited toonly for the third option to measure

the adaptation finance related to the equity market risk premium and extra cost of
equity only. The equity market risk premium is the average return that stockholders
require in order to accept the higher fluctuatiorthef stock price that affects their
returns (Harper, 2017). The changes of the climate in global has become the risk for
investor to invest in relevant companies; therefore, the equity market risk premium is
required for the compensation related to thehéigrisk and huge volatility of the
equity (Murray, 2015; Bhadada, 2015). Furthermore, due to the climate changes, the
plantation companies get into more risky business, and the probability in failing the
business is increasing in the long run; hencestitek prices are lower when the higher
equity market risk premium is required or higher dividend is required. This extra risk
premium and extra cost of equity are the cost of adaptation. By spending this cost,
plantation companies can maintain stock magertormance. To finance this extra

risk premium and extra dividend, companies need to follow different approaches,
which are mostly related the initial two stages of adaptation cost, sdoreesifying

asset portfolio, spending from special reserve futistributing more dividend and
investing less, etc.

1.2Research Question
The overall objective of this study is to examine the adaptation cost of climate change,
especiallyin case of théel Nino and flood,for stock market performance of public

listed agro and plantation companiedMalaysia

The following specific questions will answer the above objective:



1. what is the impact of climate changeach as El Nino and floo@n stock
market price volatility (market risk) of Malaysiaagro and plantation
companies?

2. What are the equity market risk premiymarket return) ofagro and
plantation companies enlisted in Bursa Malaysialimate change evenike
El Nino?

3. Whatarethe impacs of climate changesuch as El Nino and flogdn the
cost of equity (dividend) of Malaysian agro and plantation companies?

4. What are the ef | ect i ons of climate change
decision to invest in climate change affected companies?

1.3Research Objectivs

The overall objective of this project is to examine the stock market adaptation cost of
climate changegspecially for ENino and flood, through measuring the equity market
risk premium and extra cost of equity (dividend) bearing by Malaysian public listed
agro and plantation companies. The specific objectives are as given below:

1 To examine the impact afimate changesuch as El Nino and flopdn stock
market pricevolatility (market risk) of Malaysianagro and plantation
companies.

1 To find out the equity market risk premium (market return)agifo and
plantation companies in Bursa Malaysia for climate change dikeniEl Nino.

1 To examine the impact of climate changech as El Nino and floo@n the
costof equity (dividend) of Milaysianagro andplantation companies.

1 To find out the reflection of climate changeich as El Nino and flogdn the
st ock mar khehavior nelated $agro andplantation companies in
Malaysia.

1.4 Organization of the Report

This report contains five sections, and the first section focuses on the background and
objective of the study. The second section revidMalaysian plantation and
agricultural sectodink with climate change and stock markd&the third section
reviewsthe literature andrelevantdevelopment of hypotheses. Théourth section
explains the methodology and model design of the st8dgtionfive covers the
analysis of the results and discussions of the sflidg.final section highlights the
conclusion of thestudy and provides policy recommendation wiitaremarks for the

scope of ftureresearch.



2. MALAYSIAN AGRICULTURE, CLIMATE CHANGE
AND STOCK MARKET

This section gives a brief discussion on agricultwa@htribution in economy, its
relationship with climate change, and the performance of relevant public listed
companies in stock market.

2.1 Overview of Malaysian Agriculture Sector

Mal aysi ads geographical area and tropical
agriculture resources like palm oil, rubber, paddy, kenaf, cocoa and others raw
materials to export. Agriculture sector standggaificant role in Malaysia economy

and palm oil is the main product that contributed the most to the GDP growth rate as
Malaysia generates more revenues from exporting of palm oil to other countries. In

2015, the ranking of Malaysia as a palm oil producehe world is second largest

behind Indonesia which the amount of palm oil was produced was 19.9 million tonnes
whereas Indonesia able produced more 13.5 tonnes palm oil than Malaysia to the
world, which was 33.4 million tonnes and stands as the lagjebtl palm oll

producer (Green Palm, 2016).

Mining and )
Quarrying Agriculture

8.40% 8.20% Construction
4.60%

Manufacturing
23.00%

Services
54.40%

Figure 21: Sectoral Contribution t&DPin Malaysia:2017
Source: Bank Negara Malaysia and Department of Statistics Mal2gdid

Figure 21 illustrations the measurement of share of different sectok4dd ay si a0 s
GDP in percentage such as agriculture, construction, import duties, manufacturing,
services as well as mining and quarrying in 2017. The total GDP of Malaysia in 2017

is RM 1,173.6 billion and services sector is the major sector that contribdté

percent of the total GDP. Second large sector is manufacturing which contributes 23
percent. Agriculture sector contributes 8.2 percent to the GDP in 2017 which is also a
significant part to the national economy.
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Figure 22: MalaysianGDP Contribution(Billion RM) by Agriculture Sector2013
2017
Source: Bank Negara Malaysia and Department of Statistics Mal2gdid

Figure 22 illustrates the GDP contribution by agriculture sector in Malaysia in
absolute amount for the recent five yearee amount of sharing to the GDP was
increasing from year 2013 to year 2015 by 3.37 percent to RM 94.25 billion but it has
decreased approximately RM 4.78 billion of GDP in 2016 to RM 89.47 billion.
However, it has increased back 7.18 percent in 2017 wiashin total of RM 95.89
billion.

Based on Department of Statistics Mal aysi
imports amounted to RM115,84dillion and RM84,673 million. Thus, tHealance of

trade amounted to RM31,172 million. As compared to year 2015, exports
andimportsincreased by 5.4 per cent and 0.9 per cent respectively in year 2016. In
addition, agriculture sector creates a huge jopootunity for people whereby more

than 1.6 million people are involved with agriculture sector in 2015 which represents

11.7 percent of total workforce in Malaysia (Department of Statistics Malaysia, 2016).

2.2 Malaysian Agriculture and Climate Change

Agriculture and climate are interdependent. Plants are the primary factories of
agriculture. Plants take in carbon dioxide from the air through their leaves. They take
in moisture and chemical substances from the soil through their roots. Oesef th
plants make seeds, fruits, fibers, and oils that man can use by using the energy of the
sunlight. Animals, on the other hand, depend on plants for their food; they can eat
many parts of plants that man does not, such as stems and leaves of grasses.

Malaysia is one of the countries in Southeast Asia that exposed to El Nino effect,
which will experience deficit of rainfalls in the dry season.dmasessment by the
UNFCCC and World Health Organisation (WH@) 2015 Malaysia was said to
confront variog potential threats to health and development due to climate change.
Impact of extreme climate can be seen in the perspective of-eommmic
development such as GDP, industries, agriculture land use, production and
consumption patterns (Jabin, 2015).r fdalaysia, 10% Gross domestic product



(GDP) was attributable to agriculture sector (Department of Statistics Malaysia
Official Portal, 2018). Crude palm oil contributed to the largest agricultural yield in
Malaysia. It is also influenced by weather coiit (Ho, 2018)

For many decades, the Malaysian climate has been fairly stable and predictable.
However, for the last twenty years, there was a more frequent and rampant abnormal
climate variation.Parker (1997) has noted that Malaysia is often hit bgpdi$o
droughts, landslides, haze, tsunami and humade disasters even though Malaysia

is away from the Pacific Ring of Fir€his was brought up predominantly by EI Nino
induced weather variability, which brought serious implications on all economic
sectas, including that of agriculture and the rural economy.

Since 1950, there were twelve major EIl Nino events recorded in the country. During
the same period, seven-Nana events were also recorded. The worst El Nino event
affecting the country was the 1997/98 event, which began in March 1997 and
continued untibdune 1998The most critical event was the El Nino related droughts,
which caused extensive percussion on the society as well as the environment across
the country. Long term dry conditions threaten many parts of the nation. The disaster
took place in thetates of Selangor, Sarawak and Sabah. Sabah was probably the state
most seriously affected by the drought of 1998 (Austin & Baharuddin, 2012).

Overall, the immediate effect of all EI Nino episodes was the delay in the monsoon
rains, which resulted in abrmally dry weather for most parts of the country. In the
past few years, the prolonged drought encouraged forest fires, and the resultant
pollution (in the form of haze or smoke) remained airborne due to little rain to ‘wash’

it away. Many of these firewere set deliberately by plantation firms and timber
companies to clear land, since this was considered the cheapest and the most practical
method for land preparation. The practice of shifting cultivation by small farmers
aggravated the problem furth@he resultant pollutants produced a far greater impact
with respect to severe deterioration in air quality, which was more detrimental than
that of drought alone.

Flood is another common phenomenon in Malaysia due to the climate chabige.

2.1 shows that the major flood history in Malaysia. In year 2000, floods happened in
Kelantan and Terengganu. Where else in year 2004, Penang was heavily affected by
tsunami and in year 2006, 2007 and in 2008, Johor faced floods. Further in year 2010,
Kedah and Perlialso faced flood issues. It reveals that flood do frequently happen in
the same area and thus affects the crops frequently (Worthington, 2008). As per
Malaysian Palm Oil Council (MPOC) (2018), oil palm trees are planted in estates
around some states of Mgsia. There are a few occasions of floods that happened at
the estate areas and thousands of hectares of forests were dd§irgged al, 2014).

Table 2.1: Floods History in Malaysi29262016

Date/Year Incidence Property, Material, Crop or
other losses in USD
1926 FIl ood known as @ TLF Thousands of hectares of
floodo forests destroyed

December 1996 Floods brought by Tropical Storm Greg 300 million
in Keningau (Sabah State)




2000 Floods caused by heavy rains in Millions
Kelantan and’erengganu

December 2004 Asian Tsunami majorly affected Penan¢ Millions
state.
December 2006 Floods in Johor State 489 million
& January 2007
2008 Floods in Johor State 21.19 million
2010 Floods in Kedah and Perlis 8.48 million
2011 &2012 La Nina which brought floods to Millions
various states
2013 & 2014 Flash floods in Sabah and Perak Millions
2015 Floods caused by heavy rains in 300 Millions
Kelantan, Terengganu, Pahang and
Perak.
2016 Inland floods in Sarawak Millions

Source: Diya et al (2014); FloodList.com (2018)

The impact of flood can be categorized as direct and indirect as well as primary and
secondary. Moreover, flood disasters have an impact on the psychology of the victims,
the socieeconomy and food security. According to Tuan Pah Rokiah (2011), the
psychobgical impact suffered by flood victims is not only profound and prolonged,
but its effects are worse than those of the economic impact. As the rainy season comes
every year, it makes the flood victims in Kelantan Stare of Malaysia feel uneasy and
unsafe Even though flood is accepted as normal by the people who live in Kelantan,
this normalcy may become abnormally disastrous as it did in the 2014 flood disaster,
which was unexpectedly unusual. Ahmad (2015) observed that Kelantan flood in 2014
hadexposedm!| t i pl e risks to the Kelantandés peo
socially, economically and psychologically. In similar vein, Paranjonthy et al. (2011)
have noted that that flood may lead to a wide range of psychosocial and mental health
impacts, intuding distress, anxiety, depression and posttraumatic stress disorder.
Moreover, the impacts of flood include damages to homes, shops and industries,
especially the agricultural sector (Vinet, 2008). In addition, from the perspective of
economy, floods ha caused losses worth billions to Malaysia (Low & Ahmad
Jamaluddin, 2001). Flood is also a big threat for food security because due to flood
people face difficulties and damages in terms of disrupted agricultural activities, lack
of road accessibility, fd insufficiency and losses of properties.

2.3 Stock Market Performance ofMalaysian Agro and Plantation Companies

According to the Malaysian Economic Transformation Program (ETP) (2014),
Plantation sector serves as an essential sector wherahbysitto contribute to the
sustainability and economic growth through transforming a produbtised sector

and traditionally smalscale businesses into a largmale agribusiness. Rubber, palm

oil, paddy and cocoa are the key crops in the plantatioarségiart from that, rubber

and palm oil are the two main products that always contribute to the growth rate of
GDP. A huge income is being generated by Malaysia through exporting rubber and
palm oil to other nations (Department of Statistics Malaysia (D2PIL6). According

to Bank Negara Malaysia (202D20), as Malaysia improves its investment linkages
and trades within the region and internationally, the financial industry has an essential
role in supporting the developments of other Malaysian companigdacilitating
productive investment flows.
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Figure 23 shows the amount of oil palm, paddy, cocoa beans, natural rubber, dried
stem and pepper production. Oil palm has the highest production32688metric
tonesand cocoa beans have the lowest at 1.8 metnicompared to other crops

2016.

Table2.2: Top Dividend Paid Shares in Malaysian Plantation Sector: 2017

No. Name of Stock Dividend Share Price  Share Price Share Price
per share before 4 days  on actual after 4 days
(RM) of dividend day of of dividend
payment dividend payment
(RM) payment (RM)
(RM)
1 Batu Kawan 0.4 19.34 19.5 19.42
2 Kuala Lumpur 0.35 24.4 24.5 24.8
Kepong
3 Far East Holdings 0.2 8.68 8.6 8.6
4 United Plantation 0.2 28.36 28.4 27.8
5 United Malacca 0.12 6.26 6.25 6.38
6 Chin Teck 0.1 7.8 7.9 8
Plantation
7 Genting Plantation 0.08 11.14 11.12 11.08
8 Hap Seng 0.08 2.62 2.62 2.62
Plantation
9 Kim Loong 0.08 3.94 3.9 3.88
Resources
10 Boustead 0.07 1.64 1.64 1.65
Plantation

Source: Investing.com (2018)

Agro and Plantation companies are also performing very goibe Malaysian stock

market (Bursa Malaysia). These companies also provide competitive dividends.
Dividend payment (announcement) laéso foundmixed relationship with share price

of these companiegccording toTable2.2, Genting Plantation Be



before dividend payment was at RM11.14 and after the dividend payment, the share
price dropped to RM11.08. Then, looking at Kuala Lumpur Kepong Berhad, the
company shows a positive relationship between sharegmateividend whereby on

the actual day of dividend payment, the share price rised to RM24.5 from RM24.4 and
after the dividend payment, the share price also raised slightly higher to RM24.8.
Ot her than that, Hap Seng P$momosseiieioron Ber
negative changes before and after the dividend payment, whereby the share price stays
at a rate of RM2.6Similarly, for the agro and plantation companies,share price
volatility might be affected by differentther relevantfactorsincluding climatic
eventssuch as El Nino and flogdut there was no empirical study conducted on this
issue before.



3. LITERATURE REVIEW

This section reviews the relevditeratureunder different heading and shkading
by following theobjectives of the study

3.1 Climate and StockPrice Volatility

Climate change, this study considers EI Nino and flood, has direct and indirect impacts
on stock marketEl Nino Southern Oscillation (ENSO) is the climate occurrence that
affects thevariability of the global temperature that originated in the tropical eastern
Pacific Ocean which led to the climate changes in many regions such as heavy rain
and severe drought (Cirino et al., 2015). Cimhal.(2015) found that the agricultural
prodictivity in the Notheast region of Brazil such as corn and bean suffered
approximately 50 percent losses that impose the socioeconomic consequences which
led to rises in food price and reducing in income. This result is supported by the finding
of Selvaraju(2003) that the author discovered the significant negative relationship
betweerfood grainproduction and El Nino. The author analyzed the relationship by
employing the data for the period 1950 to 1999 and found that the increasing in El
Nino reducing thefood grain production. In addition, in the study of Cashin,
Mohaddes and Raissi (2017), they found that there are mixed results of the relationship
between EI Nino and real economic activity in different countries. There is positive
relationship betweenllino and real economic activity in Argentina, Canada, China,
Chile, Europe, Singapore Thailand and USA, whereas El Nino is inversely related to
the real economic activity in the countries such as Australia, Brazil, Indonesia, Peru,
Philippines, and SoutAfrica.

There are few researches examine the relationship between El Nino and economy as
well as between El Nino and stock market. Smith and Ubilava (2017) had examined
the relationship between El Nino and economy growth by using 55 years data from
year 1961 to 2015 in 69 developing countries and the authors found that there is
regimedependent nonlinear relationship between El Nino and economy growth with
negative sign, where the economy growth reducedt@teo percent with 1°C
deviation increase inea surface temperature in El Nino event. Besides, Rahman,
Abdullah, Balu and Shariff (2013) found that the crude oil palm production and stock
level will decrease during the EI Nino event, but the crude oil palm price will increase
10.2 percent due to tlehortage of production in Malaysia. In other words, there are
negative relationships between El Nino and both crude oil palm production and stock
level. However, there is positive relationship between El Nino and crude oil palm
price. Nonetheless, thereasstudy conducted by Blotenburg (2017) discovered that

El Nino has no impact on the stock market in some developed countries such as
Australia, France, Germany, Italy, Japan, New Zealand, The Netherlands and the
USA.

Based on Kovats et al (2003), El Nirsoa climate event started in the Pacific Ocean
whereby it is known as El Nino Southern Oscillation (ENSO). EL Nino is associated

with floods and droughts which impacts the global weather. According to Pidwimy
(2006) El Nino is the occasional developmehivarm ocean surface waters. Further,
this phenomenon can | ead to reduction in
and OkuliczKozaryn (2008), the frequent climatic variability source is the El Nino
phenomenon. Furthermore, El Nino negatively ioipgroductivity of economy in
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countries like South Africa, Brazil, Philippines, Indonesia, Australia and Peru (Cashin
et al., 2017). El Nino is a factor for less productivity in plantation companies and this
o (Marengoi &eEspinoza, 2005).0 r ma n «
perfor mance
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leads to theinfavorabldluctuation in the share price (Spiele, 201B@sides, Kang et
al (2010) obtained that change in weather suckldsino affects the volatility of
Shanghai stock market.
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Figure3.2: Kuala Lumpur Plantation Inde20032018
Source: Investing.com (2018)

Figure3.1 depicts the evidence Bf Nino events in year 2002 to 2003 (moderately),
year 2009 to 2010 (strongly) and in ryidar 2014 to 2016 (very strongly). Between
these events, there are a few miBbNino events. Based drigure 3.2, the volatility
of Kuala Lumpur Plantation Index between ryear 2014 to 2016 is between 9000
to 6800 priceindexes(-2200 price index). It reveals that during the str@hdNino
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event, there is a huge volatility in plantation sector. It mean&tidino does impact

the share price volatility of plantation sector drastically. In addition, Yoon and Kang
(2009) mentioned that low temperatures such as La Nina and high temperatures such
as El Nino lead to negative returns on the Korean stock market.

Anther climatic event is flash flood which causes, hazards for instance mud flows,
landslides, infrastructure damage and death (Collier, 007). Belbaaehis the natural

hazard that happens suddenly and considered as the third most damaging globally after
storm and earthquakes (Wilby & Keenan, 2012). Piao and others (2010) stated that
flood has very direct impact on the agriculture production that can lead to the
economic losses. The flood occurred in Yangtze basin has brought damage to the crops
productiors as well as the land and houses which incurred US$20 billion losses (Piao
et al., 2010). Besides, the flooding in Somerset in south western England has damage
the agricultural productions in the spring 2012. Drainage systems and field
infrastructure as weas the damage of soil brought a longer period to recover and
these impacts incurred huge costs and loss in revenue to the farmers as well as
economic losses (Morris & Brewin, 2014).

Worthington (2008) found that the impact of flood negatively affdesAustralian

stock market volatility. In conjunction to the hazards stated, the impacts are directly
proportionate to the companies where it can affect quantity and quality of agricultural
production. When all these problentsappen together, then the cgmani e s 0
performance will drop and eventually lead to the reduction in share price volatility
(Seetharam, 2017). Thuanfavorablemovements in share price volatility will be
reflected. Based on Piao et al (2010) study, China faced big economic losses due t
the flood in Yangtze where it affected the land, houses and crops production.

3.2 Climate Change and StociMarket Risk Premium
3.2.1 Market Volatility, Risk and Risk Premium

Capital investments always requirgome anticipation due to their lomgn nature
(Mendelsohn, 2012). Stock returns reflect the present value of discounted future
profits. Discounted profit variable is probably more accurate as it provides a lower
estimate when measuring adverse impaetoévent (Seetharam, 2017).

Most studiediavediscovered evidence that stock price slipped in response to negative
environmental news and rise in response to positive environmental news (Beatty &
Shimshack, 2010). Price change of stock will reflect maviet about expected
changes in firm level benefits and cost arising from climate change. If the market is
efficient, the impact of such information should be signal in short run stock price
changesBeatty & Shimshack, 2010).

Edward M. Saunders was the pioneer in studying the relationship between the weather
in New York City and stock returns on the New York Stock Exchange (NYSE). The
study in 1993 drew a conclusion that there is a strong correlation between cloud cover
and eqity market returns. Since then, it raised economist attention to the possible
effect of weather changes on stock market returns (Wang, Shih, & Jang, 2018).
sampled data from the Shanghai Stock Exchange and concluded that extreme weather
affects market voldity. On the other hand, research conducted by Cao and Wei
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(2005) derived that many stock markets waxide has a statistically significant,
inverse correlation between temperature and returns across the complete range of
temperature data. Stock returase inversely correlated with temperature: lower
temperature is associated with higher the returns, and vice versa.

Persistent temperature shifts have a significant negative effect on overall wealth and
bring a positive risk premium in equity markets, by observing data from the US and
global equity markets. Risk premium for ldvequency temperature fluctuations has
bee increasing over time along with temperature (Bansal, Kiku, & Ochoa (2016). The
scholars suggested that forwdodking equity prices that are determined by the
discounted value of future growth rates provide important information about the cost
of long-horizon temperature fluctuations.

Hong, Li & Xu (2019) examined if stock markets efficiently price risks brought on or
intensified by climate change. Theatudy showsthe relationship between climate
risks and stock markets in an international sample@ohties. They have quantified

the drought by employing Palmer Drought Severity Index (PDSI) from climate
studies. Thestudywas not able to find out the deterioration of profitability ratios and
stock return for food companies in the nation, which comdhdir conclusion that
stock market are inefficient with respect to information about drought trend, which is
classified as one of the most crucial climate risk that resulted from climate change. In
the study, the scholars have inferred that the souraaed#r reacting of stock prices

to the climate change risk, may be due to negligence, which could passibbne

with other reason such as home country equity bias and other institutional investors
frictions.

In the studyof Beatty and Shimshack (201@heir finding suggested that release of
climate rating had a swift and statistically strong impact on the capital market returns.
Climate rating had statistically and profoundly impact on stock market return. Climate
change affestthe economy, companiespnsumers, investors and security, all of
which affect stock exchanges and financial markets, influence the underlying system
as well as the confidence of market (Climate Disclosure Standards Board, 2014).

Seetharam (2017) was on the standpoint thak ginces either only respond to news,

or otherwise fully incorporate essential information concerning the adaptive capacity
of the firm through financial mechanisms like insurance, or by the strategic choice of
plant location. In this case, stock pricesymat be affected by disaster shocks.

Stock market can be prominent and very influential to the financial market. Stock
market is in a special position to launch or devoted to the protection of financial
markets. It can be done through direct or indisegiport for the embedded climate
risk in the financial reporting. At the same time, it helps to manage the climate risk
and opportunities that arise from various exposed sectors of business. It also
contributes to the financial stability agenda and to erage transparency and
governance practices that build public trust, enhance accountability and provide
confidence to market actors (Climate Disclosure Standards Board, 2014). Stock
market efficient response to climate risk is often highlighted in clifireiace related
research, as it is a provider of lengerm market infrastructure with extensive
networks.
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3.2.2 Climatic Risk Premium for Agriculture Firm

Climate change will greatlgffectthe agriculture sector, and it is a major probable
threat to food security as well as agriculture for the country, as it will impact the sector
in terms of production. The consequences of it will be felt for many years as the
climate change is a timeleaadlong-termprocess (Austin & Baharuddin, 2012). As
climate changes, firms will observe fluctuation of agriculture productivity positively,
or negatively. Climate altered the marginal productivity of selected industries such as
agriculture and forestryMendelsohn, 2012).

Impact of adverse weather, which lowers yields and lower supply are ondanfttire
that pushed up the agriculture price (Baies#laniotis, 2016). Corporate processes
which production is highly vulnerable to natural disaster sugir@tonged drought
will likely to experience significant damage to corporate profit (Hong, Li, & Xu,
2019).

In the investigation of Zhu, Guo, YandXu (2016), the research focus on the stock
price efficiency of food companies in response to informagibout droughtthey
summarized the dependence between the response of Chinese industry stock markets
and crude oil market exists, which the global oil and Chinese stock markets moved in
the same direction, and the stock prices plunged with global oil prices. Drought is
recogqnized as one of the most destructive factors for economic production, which is
one of the natural disasters that might be heightened by climate change (Hong et al.,
2019).

CDP and Sustainable Insight Capital Management has released a report which
disclosel that industry leadership on climate engagement was associated to higher
performance on three financial metricgeturn on equity, cash flow stability and
dividend growth (Climate Disclosure Standards Board, 2014).

In March 2014, General Mills informetie investors that extreme weather has led to
disruption in the production and operations, further aggravated on the deteriorating
sales performance, which was the evidence of climate change impacts on agriculture
and food production. In 2009, droughtdndia have caused the plunge of Indian sugar
output forecast by 44%. Consequently, sugar prices achi2yedrshigh in early
August 2009 on the New York Stock Market, while also reaching their peak of near
to 30 years high on the London Stock Exchangeofal, price of sugar elevated by

64% in 2009 on the expectation that the subsequent two years, India would become a
net importer for sugar (Climate Disclosure Standards Board, 2014)

In the report of Malaysian Palm QOil board (Abdullah, 2010), El Nine deemed as

a evident fact that oil palm fresh fruit bunch (FFB) yield could be affected by the El
Nino episode attributable by the lower rainfall period. El Nino has been categorized
as one of the uncertainties that impacted on the CPO production, &st arpected

to be unstable due to the speculation of the event.

The research of Nadolnyak, Vedend&/Novak (2008) were in view that their article
was the pioneer to investigate the effect of ENSO phases on yield distributions and
their involvement for the rating of crop yield insurance contracts in the context of
several crops grown in the South Eastgnited States. Their study also pointed out
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that both farm and aredevel yield insurance contracts offered by the Federal crop
insurance program confided primarily on recent yield history in calculating premium
rates, but does not include any letegm climate forecast information that might be
relevant to the insured yield distributions.

Therewasearlier study discovered that ENSO variability influenced crop production
and precipitation. The findings have incentivised agricultural economists to assess the
economic impact of ENSO variability on U.S agricultutdonetheless, the
recommendation fronscholars that suggesicluding the impact of ENSO in the
framework of agricultural management instrument only kicked in after 1998 EI Nino
event Jiang and Fortenbery, 2019).

As weather is the major contributing factor to crop productivity, theoretjdalig

logical to expect that ENSO phases affect crop yields in the areas where they affect
climate. Given that the theory is right, it is then important to kmetherthe effects

are significant enough to be accommodated in agricultural risk management
(Nadolnyak et al., 2008)

Climate risk variables can be derived to numbers and have been used opportunely in
the weather derivatives pricing. However, the next questions that arise will be the
extent of the information of such risk is seized and apptglyi discounted in equity
markets. Up to date, this area has not received much attention. This research concluded
that such climate risk information, is not efficiently priced, at least when it comes to
natural disasters (Hong et al., 2019).

Climate studies have provided evident and consistent findings that proposed a strong
connection between global warming and droughts. Drought is an avenue through
which a warming climate might affect the stock markets and global economies.
Droughts impairedood industryprofitability. Themoving average of the PDSI index

was found to be strongly correlated to changes in food industry profitability ratios,
which is measured by industry net income over assets. As droughts are considered
economically alarmingthe scholar suggested the PDSI Index to be elevated for a
prolonged period (Hong et al., 2019

IFC report of 2009 has endorsed on the point that stock exchanges and market actors
are critically dependent on good quality information to maximum theircgsaof
determining if the factors are more probably to converge to create risk or opportunity.
The report was with the view that not all investment will be impacted by climate
impact andwill not be affected in the same walhe severity of the impacts Wil
depend on numerous factors including climatic sensitivity, location, management
practices, market conditions, existing policies and regulations (Climate Disclosure
Standards Board, 2014).

The literature of Jiang and Fortenbery (2019) focused on aduyessategies to
monitor the price side of risk with market instruments. The most recognizable related
instruments are soybean futures and optwo#racts;thus,it couldn't be the only
indicator to mitigate the risk. Even though agricultural futuresegrare sensitive to
weather variations, the futures and spot markets for soybeans may behave to abnormal
extreme weather differently and expose soybean growers/merchandisetstiged

risk during extreme weather. To date, they suggested that existknganagement
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strategies in historic markets may be less effective on risk mitigation than historical
experience, if the soybean futures market experiences was inefficient during the
extreme ENSO cycles. To date, little to no research has looked asties(Jiangand
Fortenbery, 2019).

If ENSO phrases make a difference in the expected loss, climate forecast can be
utilized in rating of the area yield insurance contract, which can enhance the actuarial
soundness for furnishing the fair premium rates wabogly. This finding
recommended that producex®uld gain advantage from the information on ENSO
phases if the insurance premium are adjusted, and insurance companies should have
made that adjustment potential increase in climate variability for thefratsurance
(Nadolnyak et al., 2008).

There are numerous regulatory bodies attempted to motivate voluntary as well as
mandatory disclosure of corporationds cl
Anyhow, there is insufficient systemic researchlatopic of climate risk and related

market efficiency (Hong et al., 2019)

The National Hydraulic Research Institute of Malaysia (NHRIM) acknowledged that
enhancement of the climathange projection should be done. Uncertainties will
persist, such as the magnitude of climate change, the technology available, crop and
pest respases. Thestudyof Austin and Baharuddin (2012) observed that adaptation
measures are insufficient, as well as the policies and absence of assessment methods.

A growing number of central banks around the globe has raised concern about climate
change and peeived it as a threat to financial stability, which becomes an issue that
falls under their purview. Eight central banks and financial supervisory agencies
formed the Network for Greening the Financ®istem anexchanged view for the

risk magnitude thaglobal warming poses to financial system. Within 18 months, the
body has grown to 36 members, included representation from Asia countries like
China, Singapore, Japan, Malaysia and Thailand (Nikkei Asian Review, 2019).

A more powerful andaccurate national capability to predict the effects of climate
variability and subsequent weathetated hazards is critically necessaihis
capability must be extended to include forecasting for agricultural commodities based
on the changing climaticn@ironment, such as in the form of a simulation model or
expert system. The capacity of weather prediction of forthcoming climate variation
should be in place. It will be best if it can forecast the magnitude and duration. This
capability would also enabthe prediction of the possible impact of climate variation
on agricultural production.

Highly credible information about climate change plays vital role in unlocking the
private investor capital. It is necessary to identify the climate financing need. Th
World Economic Forum expect that immense amount per annum is needed for
investment in mitigation and adaptation for climate chamdgted activities, which
include enhanceihfrastructure, anore resilient agriculture and water resources.

Regrettably, there has been so little climate change to date, that theentporal

record is dominated by neslimate factors such as economic development, price
volatility and even technological changes
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Adaptations included changes in behavior aapital motivated by climate change.

The study of R. Mendelsoh (2012) suggested that adaptations are largely local; the
climate that is material to the public is the future local climate. There is a deliberate
distinction between adaptations that are maadvance of climate change versus
adaptations that are made after the climate changes. With perfect information,
adaptations would be timed to occur precisely as the climate changes. However, this
is highly ambiguous area as climate models are impeitféateasting what is going

to happen in each place (especially precipitation changes) (R.Mendelsohn, 2012).

Linnenluecke. Griffiths & Winn (2012) are on the standpoint that anticipatory
adaptation to extreme weather events will help to build organizatresilience if

there is availability of resources and capabilities readily for an organization to be more
resistant or rebounded more swiftly from adverse impacts of more frequent and/or
severe extreme weather events

In the studyof Austin and Baharuddin (2012) recommended that authorities should
give strong support the proposed Numerical Weather Prediction Centre under the
Malaysian Meteorological Services Departmentetthancethe national weather
prediction competency. R. Merldehn, (2012) also urged International agencies to
take up the responsibility to estimate the funding of adaptation that would be required
in the future.

3.3 Climate Change and Cost of EquityDividend) of Company

Company needs to providgvidend to its sheeholders, which is called a®st of

equity.Di vi dend policy refers to the Adistri

As the level of equity retained in the company is affected by dividend decisions,
financial managers are vergreful in choosing the dividend policy. Dividend payouts

influence the firmdéds value and most i mpor

John, Kalay, Loewenstein, & Sarig, 2000). Over the years, four main topics have been
addressed in dividend poyi literature, i.e. the manner of determining dividend
payout, the relevancy of dividends, inteount ry di fferences i
distribution and disappearing dividends in emerging markets (Robinson, 2006). There
have been three different apprbas found for the setting of dividend policy among

US companies.

First, there are companies that target long term payout ratio and determine dividend

payout as a percentage of earning. Secondly, there are firms that have stable dividend

payments over tim as they believe this is the preference of investors. Lastly, some
managers consider the change in level of dividend payoptrtantbecause it gives
valuable information to the investors.
the current ratef dividend payouts is usually used as a benchmark to set the dividend
policy (Lintner, 1956). Since a change in dividend policy in a firm means a change in
financial policy of that firm, there are some questions about why firms enact dividend
changes, wit some companies attempting to reduce dividends while others deciding
not to pay dividends to shareholders.

As reported by Lintner (1956), changing dividend policy illustrates changes in the
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managers. On the other hand, as omitting the dividends can be a negative signal to the
mar ket which conveys information about ¢t
are usually unwilling to omit or reduce the dividends as @gtiayeDeAngeloandDe
Angelo(1990).

According to their extensive study of dividend changes, Brav @05) argued that

keeping the level of dividends constant is a main concern for investment decisions. In
contrast with Lintnerds findings, manager
at the same time with any rise in earnings, because they gerloonsider dividends

as the main decision variable (Brav, Graham, Harvey, & Michaely, 2005).

In terms of dividend policy in emerging markets, one important characteristic of
emerging marketsnustbe considered, i.e. the government exerts a controhen t
firmsd financi al deci sions through some f
Shah, 1995). Adaoglu (2000) supports this view, based on evidence from his study
regarding dividend instability in public listed firms in Turkey.

Moreover, climate ciinge can be an important factor to determine the dividend policy
of the climate linked companies, like agro and plantation companies. Due to adverse
climatic impactsinvestors expect low return from the company and will not interested
to hold the share dhe companyTherefore, to maintain the stability in share price,
companies need to provide better dividend. Due to extra risk of climate change, if
companies do not provide better dividend, investors will not be interested to hold the
share of the comparand that will ultimately reduce the share pridewever, there

are very few studies examine the relationship between floods or El Nirrelaadnt
companydividend payout policy.

34Climate Changeand St ock Mar ket I nvestorods Beha

There are many factors that influence the behavior of investors and determine their
investment decisionKadiyala and Rau (2004) investigated investor reaction to
corporate event announcements. They concluded that investors appear to under react
to priorinformation as well as to information conveyed by the event, leading to the
different patterns: return continuations and return reveals, both documented-in long
horizon return. They found no support for the overreaction hypothesis. Merikas et.al.,
(2003) @opted a modified questionnaire to analyze factors influencing Greek investor
behavior on the Athens Stock Exchange. The results indicate that individuals base
their stock purchase decisions on economic criteria combined with diverse other
variables. Theydo not rely on a single integrated approach, but rather on many
categories of factors. The results also revealed that there is a certain degree of
correlation between the factors that behavioral finance theory and previous empirical
evidence identify as #hinfluencing factors for the average equity investor, and the
individual behavior of active investors in the Athens Stock Exchange(ASE)
influencing by the overall trends prevailing at the time of the survey in the ASE.

Malmendier and Shanthikum&003)found that large investors generate abnormal

volumes of buyeinitiated trades after a positive recommendation only if the analyst

is unaffiliated. Small traders exert abnormal buy pressure after all positive
recommendations, including those of affiliatadalysts.Hodge (2003) analyzed
investorsd perceptions of earnings quali't
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of audited financial information. He concluded that lower perceptions of earnings
gual ity are associ at ed awditddHinargial stateaments r el i
and fundamental analysis of those statements when making investment decisions.
Krishnan and Booker (2002) analyzed the factors influencing the decisions of investor

who use anal ystso6 r ec oiemedeisiontohodmordosello ar r i
a stock. The results indicate that a strong form of the analyst summary
recommendation report, i.e., one with add
position further, reduces the disposition error for gains and alsoagthedisposition

error for losses.

Nagy and Obenberger (1994) examined factors influencing investor behavior. They
developed a questionnaire includes 34 questions. Their findings suggested that
classical wealtii maximalization criteria are important tovestors, even though
investors employ diverse criteria when choosing stocks. Contemporary concerns such
as | ocal or international operations, env
posture appear to be given only cursory consideration. Tédwmraeendations of
brokerage house, individual stockbrokers, family members ambdcers go largely
unheeded. Many individual investors discount the benefits of valuation models when
evaluating stocks. Epstein (1994) examined the demand for social infownigt
individual investors. The results indicate the usefulness of annual reports to corporate
shareholders. The results also indicate a strong demand for information about product
safety and quality, and about the company's environmental activitiesefodre, a
majority of the shareholders surveyed also want the company to report on corporate
ethics, employee relations and community involvement.

Similarly, few studies also tesThereisvestor
a study conductebdy Zhou and Botzen (2017) found that the impact of typhoons and
floods on firmsdéd growth in term of <capit

positive in short run. However, the authors found that typhoons and floods have
stronger positive impacinahe labors and valued added growth for the firm with more
financial constraints but not in capital growth, where the financial constraints stated
in the study is dividend payment (Zhou & Botzen, 2017). Furthermore, the result of
the research conducted Byerniadi, Krishnamurti and Tourafad (2016) shows

that floods has positively influence the cumulative market return. Nevertheless,
Worthington and Valadkhani (2004) found there is a significant relationship between
bushfires, cyclones, earthquakes amarket return in Australian equity market, but
the authors did not find any significant association between flood and market return
which are including dividend and capitalization changes in Australian equity market.
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4. RESEARCH METHODOLOGY

This section discusses about the methodology of the research under four objectives.
For each objective, the data, variables, model estimations, analytical tools
measuremerdf model efficiency etc methodsare described here.

4.1 Climate Change & StockMarket Volatility
4.1.1Data and Sampling

The target sample in this study is tb@mpanies of lantation sector in Malaysia.
Initially, this study considered to collect secondary data for 16 years from 2001 to
2016. When conducting this study, 42 companies were registered under Bursa
Malaysia Main Board. However, 9 companies were eliminated, amdu2 pf study
period have been decreased for this study due to unavailability of data. Therefore, 33
companies were selected for this study with 14 years of study period from year 2003
to 2016. Hence, the total sample for this study consists of 462 corgpany
observations. Tablé.1 shows the selected companies in Malaysian plantation sector
for this study.

Table4.1: Sample of Plantatio@ompanies to Estimat€limate Change Induced
Stock Market Volatility in Malaysia

Plantation Companies

1 Astral Asia Berhad 18 Kuala Lumpur Kepong Berhad

2 Batu Kawan Berhad 19 Kwantas Corporation Berhad

3 BLD Plantation Berhad 20 Malpac Holdings Berhad

4 Cepatwawasan Group Berhad 21  MHC Plantation Berhad

5 Chin Teck Plantation Berhad 22 NegriSembilan Oil Palms Berhad

6 Dutaland Berhad 23  NPC Resources Berhad

7 Far East Holdings Berhad 24  Pinehill Pacific Berhad

8 Genting Plantation Berhad 25 PLS Plantation Berhad

9 Golden Land Berhad 26  Riverview Rubber Estates Berhad

10  GopengBerhad 27  Sarawak Oil Palms Berhad

11 IJM Plantation Berhad 28 Sin Heng Chan (Malaya) Berhad

12 Inch Kenneth Kajang Rubber Berhad 29 Sungei Bagan Rubber Company
(Malaya) Berhad

13 Innoprise Plantation Berhad 30 TDM Berhad

14 10l Corporation Berhad 31 TSH Resources Berhad

15  Kim Loong Resources Berhad 32  United Malacca Berhad

16 Kluang Rubber Company (Malaya) Berhad 33  United Plantations Berhad
17 Kretam Holdings Berhad

Source: Bursa Malaysia (2018)
The data for this study were acquired from financial statements of public listed

companies. Data for ariables were acquired from Main Board of Bursa Malaysia
Bloomberg, and Thomson Reuters Datastreammd the historical information of
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Climate Prediction Qare USA forEl Nino variable and-loodList andwikipedia for
flood variable.

4.12 Measurement of Variables
Share Price Volatility

To compute share price volatility, initially the annual range of share price is to be
divided by the highest and lowest average adjusted share price for each evaluation
year and the outcome is raised to the power of two. Further, the average value is
calcuated for all years of evaluation and to achieve a variable comparable to standard
deviation the square root transformation is utilized. Share price volatility computation
method is consistent with Baskin (1989) study and the formula is as follows:

v

PVOL :\2/ B O 07

Whereby,

PVOL = Share price volatility

Hi = Highest share price for year i
Li = Lowest share price for year i

Dividend Pay-out Ratio

Dividend pay-out ratio is the ratio of dividends per share to earnings per share.
Extreme value problems were minimized by this procedure in individual years to low
or possibly negative net income (Baskin, 1989). To calculate this variable, the
common s har elviddndlie divedéd by thesnbt prdfit after tax for each
evaluating year.

PAYOUT =B OIDQ

Whereby,

PAYOUT = Dividendpay-outratio

Di = Total of annual common shareholders cash dividend in year i
Ei = Net profit after tax for year i

Dividend Yield

Dividend yield is shown as the dividend per share as a share price per¢Batige,
1989) To cal cul ate this variable, the c¢omm¢
by each companyés mar ket value at the yea

DYIELD =B o1 wQ
Whereby,
DYIELD = Dividend yield

Di = Total of annual common shareholders cash dividend iniyear
MVi= Companyods mar ket value at the end
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Market Value

By utilizing share price to multiply by the number of ordinary shares in issues, market
value variable will be computed. Then a natural logarithm transformation is utilized.
Theformula to calculate the variable is as follows:

SIZE=LnB © &)JQ

Whereby,
SIZE = Market value
MVi= Companyds mar ket value at the end

Long-Term Debt

Long-term debt which is precisely known as financial leverage concludes the leverage
that is undertaken by a stock. To compute this variable;tenmg debt ratio whereby
more than one year of maturity obligation to total asset is calculated for each
evaluating year.

DEBT=B 0 O&@"Y'YO"'YQ

Whereby,

DEBT = Longterm debt

LDi = Longterm debt at the end of year i
ASSET = Total asset at the end of year i

Earnings Volatility

Earnings before interest and taxes (EBIT) to total assbtsng used by this study to

calculate the earnings volatility. According to Baskin (1989), initially total EBIT to

total asset ratio should be acquired for all evaluating years. Further, to achieve the
return on assetsod st aandf@matondas usedtd abtaim , a s
the earnings volatilityThe formula to calculate the variable is as follows:

EVOL:\ZB Y YV

Whereby,
EVOL = Earnings Volatility
Ri = Operating income to total asset ratio for year i

Y=B Y I
Growth in Assets
Growth in assets is defined by using the ratio of year end change in total assets to the
level of total assets at the beginning of the year. To calculate this variable, change in

total asset ratio at year end to total asset at the beginning of the gelaulated for
each evaluating year.

GROWTH =B
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Whereby,

GROWTH = Growth in Assets

ASSET = Change of total asset in year i
ASSET = Total asset at the end of year i

El Nino

According to Kiladisand Diaz (1989) and Kovats et al (2003), El Nino Southern
Oscillation (ENSO) is a climate event which started in Pacific Ocean related to floods
and droughts and affects especially the atmospheric circulation worldwide.

El Nino (ELN) serves as a dummgnable in this research and value 1 represents the
presence of El Nino, consequently value O de@etsEl Nino event.

Flood

Flood (FLD) can cause several damages and can be a distraction to the entire nation.
Collier (2007) mentioned that this naiidisaster can happen at any time and can
cause problems such as crops and infrastructure damage, mud flows and even
landslides.

Flood serves as a dummy variable in this research and value 1 represents the presence
of flood, consequently valued®picts no flood event.

4.13 Data Analysis Techniques and Model Estimations
Descriptive Statistics

The total sets of factors on the sample of data collected in quantitative research were
described in this approach. The implication on mean, standard deviation, maximum
and minimum of share price volatility (PVOL), dividend payout ratio (PAYOUT),
dividendyield (DYIELD), market value (SZE), long term debt (DEBT), earnings
volatility (EVOL), growth in assets (GROWTH), El Nino (ELN) and flood (FLD)
were tested to signify the general overview on dividend policy and volatility of share
price in the listed compaes of Plantation sector in Malaysia.

Correlation Analysis

One of the common and useful statistics is the correlation analysis whereby it begins
from two or more random independent variables and relates between mean values
relationship (Rodgers & Nicewder, 1988). A correlation analysis portrays the
degree of relationship between two sets of variables for instance dividend policy and
share price volatility in a single set of digits.

Panel Data Analysis
Based on Freedman (2005), regression analysis is a statistical tool for the investigation

and analysis of relationship between variables. The focus here is on the relationship
between a dependent variable and some independent variables. The regression
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analsis is utilized for forecasting, predicting and to understand how the independent
variables are related to the dependent variable (Freedman, 2005).

The common research instrument or method that is used to test hypothesis is Pooled
Ordinary Least SquareO(S) linear regression. In this panel data study model,
methods such as Pooled OLS, Fixed Effect and Random Effect were applied. This
study adopts the theoretical framework of Baskin (1989) study. By applying
correlation analysis and least square regrassite relationship between dividend
policy and volatility of share price is tested.

Initially, Baskin (1989) regressed the share price volatility on two main independent
variables which are dividend payout ratio and dividend yield using multiple least
sguare regression. Thus, Equation 1 is formed and is depicted as follows:

PVOLn = a0 + alPAYOUTn + a2DYIELDnfe é € € € .e.é (1)

Subsequently, Baskin (1989) expands the equation by proposing other control
variables which includes market value (SIZE)ngterm debt (DEBT), earnings
volatility (EVOL) and growth in assets (GROWTH). Thus, Equation 2 is formed and
is depicted as follows:

PVOLNn= a0 + alPAYOUTn + a2DYIELDn + a3SIZEn + a4DEBTn +
abEVOLNn + a6GROWTHnfé é ¢ é é ééééeeéeéeé (2)

Further, looking inb the scope of this study, companies such as plantations may be
affected by climatic factorsuch as El Nino and flood. The described natural disasters
have the tendency to destroy the crops, infrastructure and the facilities of plantation
companies. To raalyse these factors, El Nino (ELN) and flood (FLD) have been
included as dummy independent variables into the regression equation. Thus,
Equation 3 is shown below:

PVOLNn= a0 + alPAYOUTn + a2DYIELDn + a3SIZEn + a4DEBTn +
abEVOLNn +a6GROWTHN + a7ELN + a8RL+f é é é é é . ( 3)

The abbreviations towards the models are shown below:

PVOL, = Share price volatility for company n
PAYOUT, = Dividend payout ratio for company n
DYIELD\, = Dividend yield for company n
SIZE, = Market value for company n

DEBT:\ = Longterm debt for company n
EVOL, = Earnings volatility for company n
GROWTH, = Growth in assets for company n
ELNn = EI Nino for company n

FLDn = Flood for company n

&, & = Apaiori expectation

¥ = Stochastic Eor Term

Diagnostic Tests
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According to Pesarafil987), econometric means the statistical methods applied to
economic data and describing it to give empirical content to economic relations.
Consequently, Normality, Variance Inflation Factor (VIF), Modified Wald test,
Lagrangian Multiplier (LM) test antlausman tests were used in this study to check
multicollinearity and heteroskedasticity problems and to check which regression
model is suitable for this study (Pooled OLS, Random or Fixed Effects model).
Further, these tests were also used to ensurgatiaesample and variables are valid
and a proper method has been utilized.

Lagrangian Multiplier Test (Breusch and Pagamandom effect model is tested
based on the Breusch and Pagan Lagrandualtiplier (LM) test. Based on Baltagi

and Li (1995), LM test assists in deciding whether Pooled OLS model or a Random
effects regression is to be used for the study. Random effects regression can be used
rather than the Pooled OLS model if the probabdhibar is less than 0.05.

Hausman TestFixed effect model is tested based on the Hausman test. Based on
Hausman(1978), the test helps in deciding whether Random effects model or a fixed
effects model regression is to be used for the study. Fixed effects regression can be
used rather than the Random effects model if the probability éfgbass than 0.05.

Multicollinearity Test (Variance Inflation Factar)nitially, the existence of linear
relationship among all or some of the independent variables is called multicollinearity.
York (2012) stated that to get no collinearity, other independent variables can be
included which is uncorrelated with the current independent variable. According to
Gujarati and Porter (2009), the regression analysis will not be able to depict the
influence of independent variable on the dependent variable accurately if
multicollinearity exist. Then, one of the methods to detect multicollinearity is
Variance Inflation Factor (VIF). VIF detects the variance level of the regression
coefficient which is inflated because of multicollinearity existence in the model. The
guideline of VIF values 10. Multicollinearity problem exists if the VIF value exceeds
10, which portrays that there is a high collinearity among independent variables.

Modified Wald Test (Heteroskedasticityccording to Gujarati and Porter (2009),
heteroskedasticity is thenbalanced spread in error variance and it is a test used to
examine the constant error variance. When the error variance terms are not achieved
at the optimal level, then the heteroskedasticity problem happens and causes the
parameter of estimation to beme inefficient. Increase in variances will occur if
heteroskedasticity problem were to be found in the model and it will be summarized
as inefficient. Alternate hypothesisiHbortrays that the data is heteroskedastic while
null hypothesis (k) portrays that the data is homoscedastic. If @robability value

is significant, then the null hypothesis can be rejected and concluded data is
heteroskedastic significant.

4.2 Climate Change and Stock MarkeRisk Premium
4.2.1 Dataand Sampling
This study intended to calculate the 40 plantation firms listed in Bursa. 3 of the

companies were actually listed out in the process for collection of secondary data, due
to issue such as the core business of the plantation firms were mongigmeg
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instead of the commodities, and some chosen company for the study turns out to have
more diversified business under the same group, which result might be distorted. One
of the listed companies did not have stock market data prior to 2012, which als
excluded out from this research. The final data that included in this study3were
firms with availability of data from 2009 to 2018, for the consistency to measure the
market returns of all the stock prices.

The BETA of each company has been incluatetthis study, to gauge the volatility of

the firmés stock price in response to th
raw BETA and adjusted BETA, adjusted Beta will be taken to make comparison to

the BETA of the market Index.

It is more comparableotKLCI by using the event date. The source of this data is
extracted from Bloomberg Terminal, from 2009 to 2018, which covergltiNgno
event that happens within thest10years. There are two market indexes are included
in this research. Kualdumpur Composite Index (KLCI) and Kuala Lumpur
Plantation Index (KLPLN)

El Nino initially attribute to an annual warming of seaface temperatures along the

west coast of tropical South America. This phenomenon is not wholly predictable as

a result ofthe complexity that consequent from the relationships between ocean
currents, atmospheric circulation and winds in the Pacific. This phenomenon occurs
when the ocean surface warms up higher than the average temperature. The heat gets
blown into atmospherand will spur abnormal weather around the world. (National
Weather Service).

The process to obtain EI Ni no event dat a
of Southeast Asia is recorded by Australian Government Bureau of Meteorology
(BOM), which oversee the Oceania region. Bureau climatologists of BOM established

an alert systm for theEl Nino Southern Oscillation, which is called ENSO Outlook.

This phenomenon is not wholly predictable as a result of the complexity that
consequent from the relationships between ocean currents, atmospheric circulation
and winds in the Pacifi¢Gallo et al., 2015).

The finding iscontradictingwith the studyfrom Jiang, & Fortenbery, (2019), which
climatologists have discovered that El Nifio and La Nifia events could be forecasted,
and the increased frequency of occurrences is ofteringalongwith climate change.
AccuWeather Senior Meteorologist Dale Mohler opined that each EIl Nifio is created
eqgual, and strong El Nifio also tends to last longer, sometimes up to two years. Timing
of where the impact begins seems to be random from year to year.

As the consequences of the event is severe and accumulated loss due to the event are
concerning, there several global agencies monitor the ocean along with NOAA, BoM,
Japanese Meteorological Agency are issuing summaries based on the progress of
ENSO on a methly or bimonthly basis.

There are several indicators that furnished information about the state of ENSO at a
given time. Each meteorological agency that monitors the state of the El Nifo
Southern Oscillation has a different definition of what const#twtn El Nifio event
tailored to their needs. Southern Oscillation Index (SOI) is one of them, which is
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derived from the monthly fluctuations in the air pressure difference between Tahiti
and Darwin.

Persistent negative values of the SOI indicate El Nino episodes, while sustained
positive values of the SOI indicate La Nina episodes. Another indicator of ENSO is
the Multivariate ENSO Index (MEI), which is a monthly measure based on the six
main observedariables over the tropical Pacific. (Gallo et al., 2015). Here are other
Index available to measure El Nino by different countries, beside the Southern
Oscillation Index (SOI), there are namely NOAA Oceanic Nifio Index (ONI), Japanese
Meteorological Ageng ENSO Index (JMA), Multivariate ENSO Index (MEI).

INACTIVE

Figure 41: El Nino Southern Oscillation (ENS@utlook
Source: Australian Government Bureau of Meteorology (BOM)

It is a meter ranged from Inactive, Watch, AlertEtdNino. Below is the criteriothat
indicates the changes of status for ENSO outl@gogure 4.1) ENSO outlook was
updated fortnightly; however, the daily interval data is unavailable to the public. The
monthly data is available in the website with the graph and analysis. Official ENSO
indicator is the Ocean Nino Index (ONI), which is based on seacgutémperature

in the east central tropical Pacific Ocean.
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Figure 42: Fortnightly History of ENSO Outlook Status: 202019
Source: Australian Government Bureau of Meteorology (BOM), 2019

There are multiple ways of measuring ENSO. The most traditional method is the
Southern Oscillation Index (SOI), which measures the difference between the
atmospheric pressure at sea level at Tahiti and at Darwin, and SOI refers to the air
pressure Index. écording to NASA Technical memorandum published in 1985,
southern oscillation / EI Nino (ENSO) is the single most outstanding annually signal
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in global atmospheric/ ocean fluctuations. The phenomenon known as El Nino event
has caused extensive meteorolagidisruption. From the studies of NASA with 90
years span (1900 to 1979), there were 30 El Nino events; the result is generally
associated with the pronounced drops in SOI vitigure 4.2)

The specific date dEl Nino depends on the definition of teeent. As many indexes

are not available for daily interval, it becomes a limitation of this study to engage more
Indexes for comprehensive aspect to evaluate specific event d&le\Nfmo. For the
purpose of this study, ENino is defined by the proxyyhich is NINDSOIA Index.
NINDSOIA, short forCommonwealth Bureau of Meteorology El Nino 30D Moving
(Figure 4.3)Average Southern Oscillating Index is an event Index which is available
daily. It measures the moving average of 30 days SOI reading.

NINDSOIA -1.40 As 0f 01/29/19 Index Point

Commonwealth Bureau of Meteorolegy E1 Nino So Oscillating Index
D News Index Description
Commonwealth Bureau of Meteorology El Nino So Oscillating Index
2) Notes

USE AS A FINANCIAL BENCHMARK MAY BE RESTRICTED. SEE {Df a 34680«
2 Line Chart (GP)

NINDSOIA Index
Rate
Index Point
AUSTRALIA
BBGOOOY2NTW3
/ Daily
01/29/19
Latest data available from the so..
01/01/03

COMMONWEALTH BUREAU OF METEO..
Close
Saturday

Australi;
Japan 81

Figure 4.3: Commonwealth Bureau of Meteorology El Nino So Oscillating Index
(NINDSOIA) Data
Source: Bloomberg Terméh

As shown in the Figuré.4, within the range of years in the chart, El Nino is noticeable

in end of 2009, and also the period from 2015, which will be included in the range of
this study, from 2002018.
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Figure 4.4Monthly Southern Oscillation Irex (SOI) Values: 1872018
Source: Australian Government Bureau of Meteorology (BOM), 2019

4.2.2 Measurement of Variables

If the NINDSOIA Index is with average 6B or lower, El Nino is underwagnd
consider as dummy data of It indicates a warming of equatorial Pacific Ocean that
could impact the weather of Asia, the Americas and Australia. The reading {8&low
was due to a weakening of trade winds that normally pustwaumed waters to the
west.

Onthe other hand.aNina, the wind will strengthen, and reading will be aboved.
the value aboveB is consider as nertl Nino for the study and consider as dummy
variable value O.

4.2.3 Data AnalysisTechniques and Model Estimations
Correlation Analysis

There were a few correlation tests run with SPSS, statistic software which is

commonly used for the social science researches. After gather the result of return for
both Indexes and individual stock prices, the data is then break down into three
categoriedor the correlation test.

Market Risk (BETA) Analysis

Stockdés Beta is a measure used in fundame
an asset or portfolio in relation to the overall market. It is also used to measure the
systematic risks associated with a specific investment. According to T.Chrig,(2008

standard way of estimating Beta uses ordinary least squares (OLS) regression which
equivalent to formula with the ratio of Covariance between investments versus market
return)/ Variance of market returns. The formula of Beta could be written as:

_ Cov(ry,m)
ﬁ - Va:r('r;,}

Where,
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ra= Individual stock
rb = Market Index

Overall market has a beta of 1.0, and individual stocks are ranked according to how
much they swayed from the market, and ho
tandem to the market condition. Stock withtieg Beta than the market is riskier, but

higher potential for the higher return. Low Beta stock is less risky and yield lower
return. Beta could impact a firmbés share
cost of capital discount rate, which resdlte elevated expectation of return from the

investors.

Beta is a component used in CAPM model to calculate the expected market return of

a stock or portfolio. Beta analysis provided great insight of a stock market performance
relative to market movemerithe limitation of Beta will be the dependency on the

hi storical price movement, which canét be
future market movement.

The return of the stock markets for 3 time series are calculated with the below method
to derivethe BETA

i Variance of each Indexes and Individual stock market return
ii. Covariance of KLCI to the KLPLN Index and Individual stock return
iii. BETA of the Indexes and individual stock return

Market Return Analysis

There are a few methods couldused to estimate the cost of equity, the DCF method,
the risk premium method, and the CAPRar the purpose of this study, risk premium
method is employed to review the expected return of plantation stock market of El
Nino period, and compared agaih&in-El Nino period.

Market Risk Premium Analysis

Risk premium approach is a common method applicable for active portfolio
management. It classified different asset based on their reiskedndallocate the
asset accordingly to determine based on expeetedns. For an investor, it is the
minimum amount of money which the return will be expected to exceed the known
return ofrisk-free asset. Brigham (1985) asserted that risk premiums must be based
on expectations, not on past realized holding periodnetlihe return is measured

by using the following formula.

Return of _ Close Price of TodayClose Price of Yesterday
Stock/Index ~ Close Price of Yesterday
Event Study

As the event is long time horizon, it is difficult to find out the impacts under Event
Study such as, Constant mean return model, Market model, Cumulated Abnormal
Returns, and Buy and Hold Abnormal Returns. This study intent to investigate
equity markerisk premium arise for plantation companies of Bursa Malaysia, in the
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events oEl Nino. The volatility of share price for plantation companies with EI Nino
Period and Noikl Nino period will be compared with the Beta analysis. Bfisly
employedhe Beta Analysis illustrate the impact of climate change to the stock market
performance of plantation firm in Malaysia. The return of the stock market was
compared against the KLCI Index to derive the returns of each individual stock and
their price moement during thesaree seriegperiod with El Nino, period withut El
Nino event, and total period. Each of these series were fsgheinto 3 timeperiods
as below:

I. 10 years (2002018)

il 5 years (2014018)

iii. 1 year (2018).

4.3 Climate Change and Cst of Equity
4.3.1Data and Sampling

This study mainly focuses on plantation firms where the objective of this study is to
examine the determinants of the dividgmal-out of plantation firms in Malaysia.
There are total 43 plantation companies listed in Bursa Malagsaé July 201&ut

this study considered data for 33 plantation companies 14 years from 2003 to 2016
due to the inaccessibility of data for some companies. Babldustrates the sample

list of firms under plantation category in Bursa Malaysia.

Secondary data are tetted from various reliable sources in this study. The historical
financial data of the plantation companies are gathered Bloomberg, Thomson
Reuters Datastrearand Bursa Malaysia. Besides, the data of El Nino events are
collected from Climate Predion Center from USA as well as the data regarding flood
collected from FloodLisand Wikipedia

4 .3.2Measurement of Variables
Dividend Policy

Dividend policy is measured by using dividend payout ratio. The dividend pafiout

is the ratio of that show the percentage of the earning paid out to shareholders in
dividend. In this study, dividend payout ratio is calculated as dividend over net
income, which used in previous research (€tgan & Ahmad, 2017Gill et al., 2010;
Thanatawee, 2011).

- 0L QQQe Q
0" QL QO @R YWD Ue—er—— , .
0 Q®e we aQ
Profitability

Profitability ratio is a term that measures business's ability of a company to generate
earnings compared to all expenses and costs. Return on assets is used in this study as
many scholars used ROA as the proxy of profitability (Etgnatawee, 2011; Gt

al., 2010;Fakhra et al., 2013).
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Leverage

Leverage ratio is a term which measures ¢
is calculated by using different formulas. Debt to equitiorig used in this study to

measure leverage which used in previous research (e.g. Rehman & TakumGi#012;

et al., 2010, Khan & Ahmad, 2017
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Liquidity

Liquidity is the degree of a firm has current assets available to meet itsesinort
obligations. High liquidity means there is more assets available to be paid as dividend.
Liquidity is measurd by current ratio which is same as the previous stuiesn &
Ahmad, 2017; Kajola et al., 2015tui & Mustapha, 2016):
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Firm Size
According to many previous searchers (Mui & Mustapha, 2016; Khan & Ahmad,
2017;Thanatawee, 2011, at ur al | ogari thm of the fir mo
of firm size.
"OQI™MQa D 00 60 L®H QAYE odiai Qo i

Growth Opportunity
High growth firm earn more profit. This study uses annual sales growth as a proxy of
growth opportunity of a firm as it used in previous studies as Zathéer et al., 2013;
Imran, 2011 Gill et al., 2010.

Ol £€000N N €T 00 DO @ QESEEOMEYE 0" WxG Qi
El Nino
El Nino Southern Oscillation (ENSO) is the climate event that affects the
unpredictability changes of the global winds and sea surface temperature that
originated in the Pacific Ocean which led to the climate changes and associated with

catastrophes such as heavy rain and severe drought (Cirino et al., 2015).

El Nino is also adummy variable in this study where value of 1 for El Nino, O
otherwise.

Flood
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Flood is the natural disaster that happens led to the economic losses in a country
(Morris & Brewin, 2014). All the crop production, drainage systems, damage of soil
quality, infrastructure, houses and lands incurred huge costs to recover (Piao et al.,
2010).

Flood is a dummy variable in this study where value of 1 for flood, O otherwise.
4.33 Data Analysis Techniques and Model Estimations
Panel Data Analysis

To examine the relationship between independent variables and dependent variable,
pooled OLS is run on the sample data to calculate the result and show the relationship
between variables. Pooled OLS regression analysis is a simple linear regression model
thatminimizes the sum of squared error terms from the regression line to best fit the
function with the sample data. A linear regression formula will be formed by placing
the data of independent variable and dependent variable into the equation, while the
value of yintercept and >coefficients will be given. The simple linear regression
formula being used in this research as following:

Where:

oo Represent the dependent variabletf@r crosssection unii at timet,
wherei=1é. nt=ard. . n

Was Refer to independent variable or manipulating variable where the
changes af values will influence the values changesof

| @  Refer to the intercept term

I Nj  Representheslope term or gradient of the estimated regression line

-0 Denote as the residual or error term

Operational model for the general equatdas presented below.

DIVie=bo+ +ELNy+ oMLDit+ BPROR + BLEVii + slBQDit
+ BLNSIZE; + 7GROR + itdbcccceccececee. . 6dD)

Where:

DIV = Dividend Payout Ratio for company i in period t;
ELN = El Nino for company i in period t;

FLD = Flood for company i in period t;

PROF = Return on Assets for company | in period t;
LEV = Leverage for company i in period t;

LIQD = Liquidity for company i in period t;

LnSIZE = Total Assets for company i in period t;

GROP = Growth Opportunity for company i in period t;

b = Coefficient to be estimated

U = Error term

i = 1, 2which3means cross sectional units

t = 1, 2, 3 ét, are the time perio
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After that, the equatios will be tested by using both fixed effects model and random
effect model in thisstudy Firstly, fixed effect model undertakes that the single
consequence of-ds associated with response variafilesSecondly, random effect
model presumes single consequengs not associated with the response variaile
According to Gujarati and Porter (2010) and Wooldridge (2006), the error term in
random effects will then become+ (), by which* "(s the exact random effects
component for the dataset which is parallel witiexcluding with* -ofor each dataset
there is a single draw that is considered in the regression.

Diagnostic Tests

Following dagnostic tests areonsideredto select the best model witbheck
robustnessf themodel.

Breusch and Pagan Lagrangian Multiplier TeBreuschand Pagan LM test is being
employed in order to test the random effects model to decide pooled OLS model or
random effect model is suitable to apply in this study. The interpretation of probability
chibar is that null hypothesis is rejected when p vaduess than 0.05 and proclaimed
that the data is significantly which mean random effects models is more suitable and
will be chosen in thistudyinstead of pooled OLS regression model.

Hausman TestThe Hausmaspecification test on the other hand examines random
effects model and fixed effects model to indicates which model is more appropriate
for this researchThe interpretation of probability chis that null hypothesis is
rejected when p value is less than 0.05 and proclaimed that fixed effects models is
more suitable due to the difference in coefficients are systematic and thus will be
chosen fixed effects models in tisitsidyinstead of randoreffects model.

Variance Inflation Factors (VIE) Multicollinearity can be detected by Variance
Inflation Factors (VIF) in regression analysis, where multicollinearity problem cause
the variance of regression coefficient being overestimated and unfayounfaience

the regression result. Hence, VIF is tested in order to calculate whether the VIF value
is exceeded value 10 as it shows there is multicollinearity problem if VIF value
exceeds value 10.

Wooldridge TestWooldridge test is employed in thssudy to identify whether there

is autocorrelation in the panel data. Autocorrelation defines as the correlation between
the values of the same variables is based on related substances. There is
autocorrelation in the data if the P value is less than 0.05ewhdl hypothesis is
rejected. Null hypothesis denotes as no autocorrelation is existed in the panel data.

BreuschPagan / CookWeisberg Test and Modified Wald Teldieteroskedasticity
problem can be checked by Breudedgan / CookVeisberg Test and Modified Wald

Test. Heteroskedasticity discusses that the variance of errors is not the same for all
variables and the result of Breusehgan / CoolVeisberg Test and Modified Wald

Test indicates that null hypothesis refecs the homoscedastic existed whereas
alternative hypothesis shows that heteroscedasticity problem existed. Hence, is the
profitability chi? is less than 0.05, null hypothesis is rejected.
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44Cl i mat e Change and Stock Market I nvesto
4.41 Dataand Sampling

Sample datawere collected from online questionnaire survey through 800
guestionnairesent to thendividual investor of Busa Malaysiafrom JarJun 2019
Although total of 32@esponses wereceived, after initial screening and data cleaning
273 questionnaires weffleund usefulto draw inferencesThe questionnaire was
finalized after a thorough revision and pretesting study.

Before design the final questionnaire a pilot test was conducteadjust the
parameters. Finally, the questionnaire was designed to collect data for empirically
testable parameterA.five-pointLikert-scale was used where 5 indicated highest and

1 indicated lowest value.

4.4.2 Measurement of Variables

There were five variables or constructs were meadoresdamine the reflections of
climate change such as EI Nmaking behavidr f | oo d
related to Agro and Plantation stock market companies in Malayseadetail items

of theseconstructs are given in Appenelix

The construct of I nvestords Awareness abc
items or parameters based on 5 scale data. Among them, most of the respondents
agreed that climate change causes to decrease in praguaticrops in Malaysian

agriculture and plantation sectors, but the least number of respondents agreed that
climate change has overall negative impacts on Malaysian agriculture and plantation
sectors. Other three remaining parameters are also veryalkeaeh other where 78%
respondents believe that climate change causes to increase production cost and
decrease total profitability in Malaysian agro and plantation sectors and it cause to
increase the vulnerability of the overall agriculture and plamtatztors in Malaysia.

The construct of Reflection of Climate Change in Investment Decision was measured
by five items or parameters based on 5 scale data. Among them, 49% of the
respondents agreed that climate change will cause concerns about thealfinanci
performance of agriculture and plantation companies in Malaysian followed by 39.5%
shareholders who expect to get extra risk premium for investing in agriculture and
plantation company due to climate change risk. Other three remaining parameters are
also very close to each other where 29.7%, 27.1% and 24.9% of respondents believe
that climate change to be an issue, and causes to increase the volatility of share price
and expect to get extra dividend for investing in stock market agro and plantation
secto in Malaysia.

Il n addition to that, the construct of Co
Production Level was measured by five items or parameters based on 5 scale data.
Among them, 46.1%, 45.2%, 45.5%, 44.7% and 41.4% of the respondents hgteed t
Malaysian agriculture and plantation companies to change timing, using new
technologies, the production methods like crop rotation, improve infrastructure like

crop storage system, irrigation system, invest handsome amount in R&D, seek for
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financial syports & subsidies from different stakeholders and agencies, and involve
stakeholders at all level to adapt to climate change.

Similarly, the construct of Companyods | ni
level was measured by five items or parantsebersed on 5 scale data. Among them,

84.8% of the respondents agreed that Malaysian agriculture and plantation companies

take enough initiative to reduce the risk, like extensive insurance coverage, hire expert,

to adapt to climate change followed by 68,1%.5%, 73.6% and 76.6% which agreed

for companies to make changes in the accounting system like maintain reserve fund,
allocate a climate budget, adjust the climatic issues in the financial dealings and
reporting system, diversify asset portfolio incluglinoragricultural business wings

and find alternative source of capital to reduce cost of capital due to climate change

risk.

Lastly, the construct of Companyds I nitia
was measured by five items or parametesgtlan 5 scale data. Among them, 64.8%

of the respondents agreed that Malaysian agriculture and plantation companies to
properly communicate with investors and shareholders regarding climate change

news. The remaining other are also very close to each wthere 62.7%, 61.5%,

61.6% and 61.5% respectively believe that the concerns about shareholders
expectation regarding climate change risk, thus take enough initiative, to reduce
climate change induced stock price volatility and provide extra dividenddp ke

holding investors in spite of climate change risk.

4.43 Data AnalysisTechniques and Model Estimatiors
Descriptive Analysis

The descriptive analysis is carried out to analyse the demographic information of the
participants.

Correlations

The correlation among the variables were checked through Person Correlation test.
This correlation test also helps to check if there is any multicollinearity problem
available in the dataset.

Structural Equation Modelling

To draw inference, partial least squateuctural equation modelling (SEM) method
was applied based on PISEM with two steps process. First step evaluates the
measurement model and second step evaluate the path coefficient (Ramli, Latan, &
Natea, 2018).

Model Diagnostic Test

A number of diagnostic tests, such as Internal Consistency Reliability, Indicator

Reliability, Convergent Validity, and Discriminant Validity, etc., were also conducted
to test the validity and reliability of data and models.
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5. RESULTS AND DISCUSSIONS

This chapter analyse the results and findings of the study under four objectives and
provide the discussion based on the findings of this research

5.1 Climate Change and Stock Market Volatility

5.1.1Descriptive Statistics

The Table 5.1 portrays the complete dataset of this research. The fundamental
characteristics of dependent variable and independent variables are described in

descriptive statistics.

Table5.1: Descriptive Statisticen Stock Market Volatility Variables

Mean Median Maximum Minimum Std. Dev.
PVOL 0.372340 0.348028 0.921277 0.059251 0.185863
PAYOUT 0.386608 0.310769 1.000000 -0.264812 0.244740
DYIELD 0.040165 0.035821 0.178587 0.000171 0.027051
SIZE 20.21227 20.15540 24.12283 17.02635 1.495139
DEBT 0.261772 0.203195 0.998106 0.002886 0.205697
EVOL 0.040129 0.033370 0.233271 0.003428 0.029535
GROWTH 0.086423 0.061895 0.905637 -0.156694 0.116612
ELN 0.326840 0.000000 1.000000 0.000000 0.469567
FLD 0.311688 0.000000 1.000000 0.000000 0.463685

The outcome portrays mean, median, maximum, minimum, standard deviation values

of each variable used in this study. The
value is 0.921277, minimum is 0.059251 and the mean value is 0.372340. It shows

that there is &uge variation of 37.23% of huge variation in the share price volatility

for 14 years in Malaysiabs Plantation sec

Furthermore, looking at the dividend payout ratio (PAYOUT), the mean, maximum
and minimum value is 0.386608, 1 andl.264812 respectilye It reveals that,

Mal aysi ads Plantation companies pay out
dividends to their shareholders on average. Thus, it is viable to state that the companies
do focus on paying out dividends to the parent holders.

Besides, the dividend yield (DYIELD) seems to have a maximum value of 0.178587,
minimum value of 0.000171 and the mean is 0.040165. The mean value indicates that
from the time frame of 2003 to 2016, the dividend yield is increasing by 4.02% and in
addition, compnies paid out a huge dividend amount every year according to its stock
price.

Moreover, the market value (SIZE) of the
minimum value are 20.21227, 24.12283 and 17.02635 respectively. According to the
mean | ogarithm value, it denotes that Mal

have an averagef 20.21 and possess a significant variation among other chosen
companies.
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Consequently, the loagerm debt (DEBT) variable is recognized as the leverage

figures that affects the volatility of share price. The maximum value for this variable

is 0.998106where the minimum value is 0.002886 and the mean value is 0.261772.

The average value of this wvariable denot
possess 26.18% lorigrm debt against the total asset which indicates that a smaller

portion of debt is aailable and has been financed to operate the entities compared to
assets and equities.

Then, based on the earnings volatility (EVOL) variable, the mean, maximum and
minimum value is 0.040129, 0.233271 and 0.003428 respectively. The average value
shows tlat the Plantation sector companies are able to make 3.01% of earnings before
interest and taxes (EBIT) benchmarked to their total assets.

I n addition, growth in assets (GROWTH) va
minimum value is-0.156694 and coesgjuently the mean value is 0.086423. The

average value indicates that Plantation companies are growing by 8.64% which is a

good sign for the listed companies.

Mor eover, El Nino (ELN) vari abl eds mean,
0.326840, 1 and 0 as ek shows that the El Nino event occurs 32.68% on average

in these 14 years of study period. Finally, looking towards the flood (FLD) variable,

it has a maximum value of 1 and minimum value of 0 and 0.311688 as mean. It reveals

that the flood event occeiB1.17% on average in these 14 years of study period.

5.1.2Correlation Analysis

Table5.2 depicts the Pearson correlation coefficients for the variables in this study.
The degree of relationship between the two variables can be describesingyea
number in the correlation analysis. The range of Pearson correlation coefficient is from
-1.00 to 1.00 (Sekaran, 2003). The positive and negative sign indicates the directions
while the value indicates the relationship strengths of the variables.

Table 5.2 Correlation Matrixof Stock Market Volatility Variables

Correlation PVOL PAYOUT DYIELD SIZE DEBT EVOL GROWTH ELN FLD

Probability
PVOL 1.000
PAYOUT  -0.176 1.000
(0.001)
DYIELD -0.128 0.051 1.000
(0.005)  (0.267)
SIZE -0.197 0.159 -0.076  1.000
(0.000)  (0.000)  (0.100)
DEBT -0.15% 0.095-  -0.011 0.005 1.000
(0.001)  (0.040)  (0.812 (0.906)
EVOL 0.136 -0.082" 0.030 -0.048 -0.124  1.000
(0.003)  (0.076)  (0.509) (0.300) (0.007)
GROWTH  -0.088' -0.000 0.000 -0.033 0.156  0.012 1.000
(0.057)  (0.990)  (0.987) (0.468) (0.000) (0.792)
ELN 0.001  -0.0008  -0.006 0.066 0.028 -0.011 -0.055  1.000
(0.977)  (0.984)  (0.897) (0.155) (0.535) (0.797) (0.231)
FLD 0.023  -0.0004  0.002 -0.012 0.034 -0.020 -0.005 -0.060 1.000
(0.614)  (0.991)  (0.96Q (0.789) (0.461) (0.663) (0.904) (0.194)

* ~, N represent significant at 1%, 5%, and 10% level, respectively
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Based omable 5.2, the correlation between the share price volatility and the dividend
payout ratio is significantly and negatively correlated with a coefficiettt.&¥61 and

with the probability of 0.0001. The correlation is in line with Baskin (1989) study and
the negative correlation shows that when there is an increase in share price volatility,
then the dividend payout will decrease. Furthermore, the Pearson correlation between
share price volatility and dividend yield is negatively and significantly coecatth

the value 0f0.1281 and with a significance level of 0.0058. The outcome is in line
with Irfan and Nishat (2002) and Baskin (19&®)d with the signalinghypothesis
theory whereby it asserts that when the share price volatility increases,|@adilio

the decrease in dividend yield. Besides, the correlation between share price volatility
and the other variables for instance market value (SIZE);tlenmg debt and growth

in assets are significantly and negatively correlated whereby the coeffialaas are
-0.1975,-0.1511 and0.0883 with the probability values of 0.0000, 0.0011 and 0.0578
respectively. On the other hand, the correlation between share price volatility and
earnings volatility is positively and significantly correlated with tbefficient value

of 0.1364 with the probability value of 0.0033. It depicts that, when the share price
increases, the earnings volatility also increases. Further, the correlation between share
price volatility and the dummy variables for examié Nino and flood are
insignificantly and positively correlated whereby, the coefficient values are 0.001307
and 0.023495 with the probability values of 0.9777 and 0.6145 respectively.

5.1.3Regression Analysis

According toTable 5.3, the outcome of Pooled OLSdabof Equation 1 depicts that
dividend payout ratio (PAYOUT) has a significant negative relationship with share
price volatility (PVOL) (probability: 0.0002). It shows that increase in dividend
payout will lead to a decrease in share price volatility. i@y, dividend yield
(DYIELD) has a significant negative relationship with share price volatility
(probability: 0.0093). It reveals that if there is an increase in dividend yield, then it
will lead to a decrease in share price volatility

Table 5.3 The Outcome of Pooled OLS Model on Dividend Policy

Equation Variable Coefficient  Std. Error t-Statistic Prob.
1 C 0.455148 0.019821  22.96307 0.000
PAYOUT -0.129058 0.034683 -3.72101 0.0002
DYIELD -0.819463 0.313794 -2.611466 0.0093
2 C 0.92399% 0.115229  8.018704 0.000
PAYOUT -0.09064 0.034241 -2.64707 0.0084
DYIELD -0.96656 0.30479 -3.17124 0.0016
SIZE -0.02312 0.005581 -4.14289  0.000
DEBT -0.10345* 0.04085 -2.53258 0.0117
EVOL 0.68304* 0.280925  2.431395 0.0154
GROWTH -0.12428** 0.071264 -1.74393 0.0818
3 C 0.920088 0.115631  7.957084 0.000
PAYOUT -0.09039 0.034302 -2.63526 0.0087
DYIELD -0.96707 0.305298 -3.16762 0.0016
SIZE -0.0232 0.005603 -4.14055  0.000
DEBT -0.10485* 0.040974 -2.5589 0.0108
EVOL 0.68643F* 0.281436  2.439052 0.0151
GROWTH -0.12238** 0.071514 -1.71119 0.0877
ELN 0.005846 0.0176 0.332183 0.7399
FLD 0.011267 0.017759  0.634434 0.5261
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* *x *x% indicate significant at 1%, 5%, 10% level, respectively

Based orTlable 53, the outcome of Pooled OLS model of Equation 2, portrays that
dividend payout ratio (PAYOUT) has a significant negative relationship with share
price volatility (PVOL) (probability: 0.0084). It depicts that an increase in dividend
payoutwill lead to a decrease in share price volatility. Then, dividend yield (DYIELD)
has a significant negative relationship with share price volatility (probability: 0.0016).
It shows that if there is an increase in dividend yield, then it will lead toraakecin
share price volatility. Furthermore, market value (SIZE) has a significant negative
relationship with share price volatility (PVOL) (probability: 0.0000). It shows that an
increase in market value of the company will lead to a decrease in skage pr
volatility. Then, longterm debt (DEBT) has a significant negative relationship with
share price volatility (probability: 0.0117). It depicts that if there is an increase i long
term debt, then it will lead to a decrease in share price volatilipddition, earnings
volatility (EVOL) has a significant positive relationship with share price volatility
(PVOL) (probability: 0.0154). It portrays that an increase in earnings volatility will
lead to an increase in share price volatility. Then, growtkseta (GROWTH) has an
insignificant negative relationship with share price volatility (probability: 0.0818). It
reveals that if there is an increase in asset growth, then it will lead to a decrease in
share price volatility.

Based onTable 53, the outcone of Pooled OLS model of Equation 3 shows that
dividend payout ratio (PAYOUT) has a significant negative relationship with share
price volatility (PVOL) (probability: 0.0087). It depicts that an increase in dividend
payout will lead to a decrease in shariee volatility. Then, dividend yield (DYIELD)

has a significant negative relationship with share price volatility (probability: 0.0016).
It shows that if there is an increase in dividend yield, then it will lead to a decrease in
share price volatility. &thermore, market value (SIZE) has a significant negative
relationship with share price volatility (PVOL) (probability: 0.0000). It shows that an
increase in market value of company will lead to a decrease in share price volatility.
Then, longterm debt DEBT) has a significant negative relationship with share price
volatility (probability: 0.0108). It shows that an increase in igmgn debt leads to a
decrease in share price volatility. In addition, earnings volatility (EVOL) has a
significant positive elationship with share price volatility (PVOL) (probability:
0.0151). It portrays that an increase in earnings volatility will lead to an increase in
share price volatility. Then, growth in assets (GROWTH) has an insignificant negative
relationship with shre price volatility (probability: 0.0877). It reveals that if there is
an increase in asset growth, then it will lead to a decrease in share price volatility.
Besides, EINino (ELN) has an insignificant positive relationship with share price
volatility (PVOL) (probability: 0.7399). It portrays that an increasé&limino will

lead to an increase in share price volatility. Then, flood (FLD) has an insignificant
positive relationship with share price volatility (probability: 0.5261). It reveals that an
increase in flood leads to a decrease in share price volatility.

5.1.4 Diagnostic Tests
5.1.4.1Breusch and Pagan LM Test and Hausman Test

Based torable5.4, the Breusch and Pagan Lagrandiéuitiplier (LM) test portrays
that the probability of BreuseRagan is 0.0055. Thus, Random effects regression can
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be used rather than the Pooled OLS model since the probability of Breusch and Pagan
is less than 0.05. Besides, Hausman test shows thardbability Chf is 0.0564.

Thus, Random effects regression model is better than Fixed effects model since the
probability Chf of Hausman test is more than 0.05.

Table 5.4 Breusch and Pagan LM Test and Hausmest for Dividend Model

Equation Test Sig. PVOL
1 Breusch and Pagan LM Test Probability 0.0055
Hausman Test Probability 0.0564

Chi?
2 Breusch and Pagan LM Test Probability 0.0026
Hausman Test Probability 0.0334

Chi?
3 Breuschand Pagan LM Test Probability 0.0019
Hausman Test Probability 0.0148

Chi?

According to Table 54, the Breusch and Pagan Lagrangian Multiplier (LM) test
reveals that the probability of BreusBlagan is 0.0026. Since the probability of
Breusch and Pagan is less than 0.05, thus, Random effects model can be used rather
than the Pooled OLS model. Further, Hausman test depicts that the probabflity Chi
0.0334. Therefore, Fixed effects regressiatel is better than Random effects model
since the probability Chiof Hausman test is less than 0.05.

According to Table 54, the Breusch and Pagan Lagrangian Multiplier (LM) test
portrays that the probability of Breus€tagan is 0.0019. Since the prbibity of

Breusch and Pagan is less than 0.05, thus, Random effects model can be used rather
than the Pooled OLS model. Moreover, Hausman test depicts that the probabflity Chi

is 0.0148. Thus, Fixed effects regression model is better than Random efieeis m
since the probability Chof Hausman test is less than 0.05.

5.1.4.2Post Estimation Diagnostic Tests

The multicollinearity issue in regression analysis can be detected by Variance Inflation

Factor (VIF). VIF reveals that if the mean value excediishen the regression has
multicollinearity problem. According t@able 5.5, in regression Equation 1, the
uncentered VIFO6s mean v adeactingthastheB.ish6 41 . T
multicollinearity problem in this equation. Then, in order theck the
heteroskedasticity problem in this equation, Modified Wald test was utilized. The
outcome of the test depicts that the probability>©hiModified Wald test is 0.1894

which is more than 0.05. Thus, the alternate hypothesis can be rejected and concluded

that the data is homoscedastic. Therefore, regression Equation 1 is free from
heteroskedasticity problem.

Table 5.5 Multicollinearity Test (VIF) and Heteroskedasticity Test for Dividend
Model

Equation Test Mean Prob. Chi2
1 Multicollinearity Test (VIF) 3.3641
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Heteroskedasticity Test - 0.1894

2 Multicollinearity Test (VIF) 2.5127 -
Heteroskedasticity Test - 0.0709
3 Multicollinearity Test (VIF) 2.2572 -
Heteroskedasticity Test - 0.1091
Based orTable5.5, the uncentered | F6s mean value is 2.5127

there is no multicollinearity problem in Equation 2 since the VIF value does not exceed
10. Then, Modified Wald test was utilized in order to check the heteroskedasticity
problem in Equation 2. The result dfe test shows that the probability €loif
Modified Wald test is 0.0709 which is more than 0.05. Thus, the alternate hypothesis
can be rejected and concluded that the data is homoscedastic. Therefore, regression
Equation 2 is free from heteroskedastigitpblem.

Based ormable55, t he uncentered VIFO0s mean value
that there is no multicollinearity problem in Equation 3 since the VIF value does not
exceed 10. Then, Modified Wald test was utilized in order to check the
hekeroskedasticity problem in Equation 3. The result of the test shows that the
probability Chf of Modified Wald test is 0.1091 which is more than 0.05. Thus, the
alternate hypothesis can be rejected and concluded that the data is homoscedastic.
Therefore, egression Equation 3 is free from heteroskedasticity problem.

5.2Climate Change and Stock Market Risk Premium
5.2.1Correlation Analysis

Correlation betweeKLCI and stock returim overall period, El Ningeriod andnon

El Nino periodare given in table 6. The table illustrated the relationship between

KL CI and KLPLN. ANO represents the Obser
identified with NINDSOIA Index, which any observation index with a reading lower

than-8, it will be clas#ied as El Nino period. During thesdigne series, 10years time

series correlation has very minimal differs between EI Nino period compared to full

term period, which was within 0.687 to 0.689. Result shown the bigger differences

when it movestothe5eyar s6 ti me series, where KLPLN
away from KLCI, range from 0.577 to 0.693.

Table5.6: Correlation of KLCI Index versus KLPLN Index

KLCIRETURN

INDEX Measurement TOTAL PERIOD EL NINO Non EL NINO
WY | sy T 5Y IY | 10V | 10Y | & | IV
KLPLN Retum |Pearson 675 6t 59| 69| 9| 66| 689%% S| s

Sig. (2-tailed) 000 000 000 000 211 000 000 000 000
N 234l 1238 195 343 4 485) 2036 803 191

** Correlation is significant at the 0.01 level-ailed).
* Correlation is significant at the 0.05 level-{@iled).

There were485 dys are identified as EI Nino perioout of 10 yearstime that is
around 19% of the total241 dgs. In case ob yeastime series, 27.8% of the ysg
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which is 345 dgs El Nino period.In case oflyear time series, only 4 yaare

observedhsEl Nino.

Table5.7: CorrelationbetweerKLCI Index andIndividual Stock Return

26 Companies Corrlation is sigrificant at the 0.01 level (2-tailed)
1 AAE retum 21 MPIretumn
3 CWG retum 23 PPE retum
3 GENP retum 26 EERE retum
6 GLEH retumn 27 BSAW return
8 HAPI retum 28 SER retum

10 IIMP retum 20 SHL retum

11 IKEN refum 30 SIME return®
3 101 return® 31 S0P retum

14 IT retumn 32 5PLE return

13 KHP retum 33 TDM refurn

16 KIML retum 34 THP retum

17 KLE retum 35 T5H retum

20 MHC retum 36 UME. retumn
11 Companies Corrlation 1s significant at the 0.05 level (2-tailed)
2 EBLDP retumn 19 KWAN retum
4 FEH retum 22 NPC retum
7T GOP retum 23 NBOP retumn
¢ HAEN retum 24 PLS retum

12 INNO retum 37 UPL retumn

18 ELE retum

From the 37 plantation firms that is selected in this study, 26 companiesut to
showsignificant(2-Tailed) value less than 0.05, which could concluded that there is

a statistically

significant

correlati on

regardless periodTable 5.7) 10l Corporation Bhd. (Company 13) and SIME
DARBY Bhd. (Company 30) have shown positive correlation for more than 50% with
KLCI. However, here are 11 companiegich do not show statisticallgignificant
correlationwith KLCI, during the El Nino Period. The return of stock for 5Years and
1Year are not having statistical correlation with KLCI, and mostly with very weak
correlation. It could be due to the short time sefegails individual correlatiowith
significant valudor three time period 1, 5, and 10 yeaiisaswell as three serie&l

Nino period,nonEl Nino period and total period are given in the Appendix Il.

5.2.2 Stock Market Risk Analysis

The resul t thehypdothésis that mmarketaifBETA) of EI Nino period
should be larger thadon-El Nino period. The stock market volatility during EI Nino
peri od was n Qppendis Ill)eOnlp & Campadie$ GOLDEN LAND
BERHAD, JAYA TIASA HLDGS BHD, PINEHILL PACIFIC BHD, SIN HENG
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CHAN BHD, SIME DARBY BHD, SARAWAK PLANTATION BHD, TDM
BERHAD T has more volatile stock price movement in the time of El Nino, as listed
below(Table 5.8)

Table 58: Summary of BETADifferentials

El Nino Vs. Non El Nino

Number of Companies

10 years 5years 1 years

period Beta  Beta Beta '\Vverage

EI_ Nino p_er|0d> Non El 7 19 18 14.7
Risk Nino Period

EI_ Nino p_erlod < Non El 30 18 19 29 3

Nino Period

E! Nino per|0d> Norel v 16 18 13.7
Return Nino Period

E! Nino p_enod < Non El 30 21 19 233

Nino Period

El Nino period> Non El
Risk Nino Period 22 25 12 19.7
Premium E! Nino p_enod < Non El 15 12 o5 173

Nino Period

For the 5 Years and 1Year time series, the BETA of stock market movement for El
Nino andNon-El Nino period is quite even, no huge deviation on response from

stockholderfor El Nino period. Fronthe analysis, it was fourthat EI Nino Index is

a notavailable to public for a daily interval. Not all EI Nino make it to the headlines,

and the information about El Nino that available to public has to be from Australia
BoM, for a monthly statistic. This could explain the lags in the investor information
rl ated to E I Ni no,

movement as we anticipatekthe details BETA calculation for all three period and for
three series are given in Appendix Ill.

5.2.3 Stock Market Return Analysis

and

t hus

di dnot

have

This part ofanalysis will separate the agricultures, grouping by the result of stock
market return. The result is examined and further tabulated into three categories. As
market BETA (Volatility of the stock price) was not observed, there is the first group

of companes (Group A) with higher return in the time of El Nino. They have

consistently higher return in 3 different time series which is a great opportunity for
arbitraging, as the stock market movement is in the favor of investor in the El Nino
Period. Group B Wi be the companies that have higher return in at least 1 or 2 of the
time series, and Group C will be consisted of companies with similar return regardless
of the period.

Table5.9: Stocks with Higher Return in the El Nino Period
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A FIEMS |PERIOD 10YEARS SYEARS 1YEAR
Al Raturn 0.026% -0.023% -0.116%
6 GLEHD |(El-Mino Period 0.106% 0.137%% 0.278%
MNon El-Nino Period 0.00 7% -0.086% -0.124%

Highar Faturn Highar Faturn Hizher Eaturn
All Raturn 0.057%% 0.062% 0.035%
7 GOPENG  |Fl-Mino Period 0.218% 225% 0.000%%
MNon El-Nino Period 0.019%% -0.001% -0.036%

Hishar Faturn | Higher Esturn Hizsher Feturn
All Return 0.022% -0.019%% 0.047%
10 o El-Mino Period 0.122% 0.087%% 0.311%
IMNon El-Mino Period 0.002% 0.060% 0.055%

Hisher Faturn | Higher Esturn Higher Faturn
Al Raturn 0.066% -0.005% 0. .000%0
11 INCEEN |El-Mino Period 0.071% 0.015% 0.1587%
MNon El-Nino Period 0.064% -0.013% -0.004%

Highar Faturn Highar Faturn Hizher Eaturn

There were 4 companies showing higher return of stock during the EI Nino period,
with the distinctive differences and higher earnings comparatively especially in 10
Y e ar s Gerids(Tale 5.9) Golden Land Berhad (GLBHD, 6) stock performed
peculiarly béter in 1Year, while IJM stock (IJM, 10) was strong in 5Years time series,
under El Nino period.

Table5.10: Stocks with Mixed Cases of Higher Return in the El Nino Period
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B FIRMS PERIOD 10YEARS SYEARS 1YEAR
All Beturn 0. 044% 0.020% 00109
1 AASTA El-Mino Period 0.015% 0.045% 0 0002
Non El-Nino Period 0.050%% 0.023% -0.010%%
Hizher Raturn Hizher Raturn
All Beturn 0.050% -0.017%% -0.086%
2 BLDFLINT (El-Mino Period 0.048% 0.041% 0 0000
Non El-Nino Period 0.050%% -0 04054 -0.087%%
Hizher Faturn Hizher Faturn
All Return 0.029% -0.014%% 00845
3 CEPT El-Mino Period 0 00%% -0 006%% 0.130%%
Non El-Nino Period 0.034% -0.017%% -0 0905
Hizher Esturn Hizher Esturn
All Beturn 0.047% -0 006%% 00479
5 GENTING  |El-Mino Period 0.028% 0.001% -0.255%
Non El-Nino Period 0.051% -0 00550 -0.042%
Hizher REaturn
All Beturn 0.034% -0.054% 0.017%
G HARMNLEN |(El-Mino Period -0.018% 003 7% 0 0000
Non El-Nino Period 0.047%% -0.060%% 0.017%%
Hizher Faturn
All Return 0.026% -0.073% -0.237%%
14 JAYA El-Mino Period 0.015% -0.073% 0.023%:
Non El-Nino Period 0.028% -0.073% -0 243%
Hizher Eeturn
All Beturn 0.051% -0.022% 00609
15 ERETAM |El-MNino Period 0.079%% 0.084% -0.283%
Non El-Nino Period 00445 -0.063% -0.065%
Hizher BEaturn Hizher REaturn
All Beturn 0.047% 0. 044% 00309
15 | EMLOONG (El-Mino Period 0.061% 0.029% -0 546%
Non El-Nino Period 0.043% 0.050%% -0.020%%
Hizgher Faturn
All Beturn 0.048% 0.0053% 0.001%
17 ELE El-Mino Period 0.044% 0.030% 0.042%
Non El-Nino Period 0.050%% -0.005% 000055
Hizher Eeturn Hizher Eeturn
All Beturn 0.038% -0.016% -0.086%
20 WHC El-Mino Period (.02 2% -0.021% 0 540%
Non El-Nino Period 0.042% -0.015% -0.095%%
Hizher Raturn
All Return 0.047% 0.128% 0.007%
21 MATPAC |El-Nino Period -0.010% 0.013% 0.090%
Non El-Nino Period 0.060%% 0.173% 0.005%
Hizher Eeturn
All Beturn 0.015% -0 008%% 00309
22 NPC El-MNino Period -0.001%% -0 008%% 1 216%
Non El-Nino Period 0.019%% -0 .007%% -0.056%
Hizher Raturn

Table5.10 (Continued) Stocks with Mixed Cases of Higher Return in theNiio

Period
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B FIEMS |PERIOD LOYEARS SYEARS 1YEAR
All Return 0.010% 0.031% 0.030%
23 MEOP El-Minc Period 0.018% 0.074% 0.342%
Mon El-Mino Period 0.01 7% 40.015% 0.038%
Hishar Faturn
All Return 0.017% -0.088% -0.263%
27 EEAWIT |El-Minc Period 0.012% 0.015% 0.024%
Mon El-Nino Period 0.024% 0.117% -0.269%
Hizher Fsturn Hizher Fsturn
All Return 0.0%8% -0.003% -0.083%
24 SHCHAN  |El-Mine Pericd 0.057% 0.027% -3.788%
MNon El-Mino Pericd 0.107% 0.015% -0.005%
Hizher Fsturn
All Raturn 0.038% 0.024% 0.103%
30 |SIME DAREY|Fl-Ning Period 0.000% 0.042% 0.315%
Non El-Mino Pericd 0.047% 0.050% 0.098%
Hizgher Feturn
All Return 0.014% 0.018% 0.010%
32 | BWEPLNT (El-Mino Period 0.072% 0.115% 0. 806%
Mon El-MNino Pericd 0.034% 0.019% 0.007%
Hizsher Feturn
All Return 0.038% 0.078% 0.235%
33 TDM El-Nino Period 0.024% -0.038% 0.362%
Mon El-Mino Period 0.041% -0.094% 232%
Hizher Feturn
All Return 0.050% -0.036% -0.184%
35 T=H El-Mino Pericd 0.011% 0.055% 0.217%
Mon El-MNino Pericd 0.064% 0.028% -0.192%
Hizsher Feturn
All Return 0.021% 0.011% 0.041%
36 URICCA  |El-Mino Period 0.020% -0.004% 0.370%
Mon El-MNino Pericd 0.021% 0.014% -0.049%
Hizsher Feturn Hizsher Feturn
All Return 0.044% 0.005% 0.015%
37 UTDPLT |(El-Mino Pericd 0.045% 0.014% 0.167T%
Mon El-Mino Period 0.044% 0.006% 0.012%
Higher Feturn Hizher Feturn

Group Barethe companies that have higher return in at least Jiroth2 time series.
Kretam Holding stock (KRETAM, 15) soars in both El Nino periods under 10Years
and 5Y e a r s feries, wmleKuala Lumpur Kepong (KLK,17) staelsponse better

in El Nino time for 5 years and 1Year time seli€able 5.10)

Table5.11: Stocks with Lower Return in the El Nino Period
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C FIRMS |PERIOD 10YVEARS EVEARS 1YVEAR
All Retvrn 0.043% 0.052% 0.195%
4 FAREST |El-Mino Perind 0.023% 0.003% 0.000%
Neon El-Nino Pericd 0.048% 0.068% 0.199%
All Return 0.025% -0.009% 0.065%
] HEFLMNT |El-Minc Peripd -0.024% 0.023% 0.733%
Neon El-Nino Pericd 0.036% -0.004% 0.050%
All Return 0.087% 0.042% -0.180%
12 N0 |El-Mino Pericd 0.000% 0.007% 0.962%
Neon El-Nino Pericd 0.108% 0.056% -0.164%
All Retvrn 0.027% 0.004% 0.004%
13 I0L El-Minc Period 0.009% 0.001% -0.039%
Mon El-Mino Pericd 0.031% 0.005% 0.005%
All Retvrn 0.049% 0.034% 0.0935%
18 | KLUANG |El-MNinc Period -0.005% -0.010% 0.000%
Mon El-Mino Pericd 0.062% 0.051% 0.097%
All Retvrn -0.002% -0.038% 0.116%
15 | KWANTAS |El-Ninc Period 0.045% 0.066% 0.820%
MNon El-Mino Pericd 0.009% -0.028% -0.102%
All Retvrn 0.052% 0.027% 0.072%
24 PLS El-Mino Pericd 0.043% 0.072% -2.286%
MNon El-Mino Pericd 0.074% -0.009% 0.121%
All Retvrn 0.135% 0. 204% 1.188%
25 | PINEPAC |El-Minc Pericd -0.085% -0.064% 0.773%
Neon Fl-Mino Pericd 0.187% 0.307% 1.230%
All Retvrn 00445 -0.004%% -0.004%%
26 EVIEW  |El-Mino Period 0.008% 0.070% 1.042%
Neon El-Mino Pericd 0.052% 0.022% 0.017%
All Retvrn 0.028% 0.053% 0.166%
31 0P El-Minc Pericd -0.025% 0.059% 0.4586%
Neon El-Mino Pericd 0.041% 0.051% 0.159%;
Al Retvrn 0.031% 0.012% 0.058%
28 EABGAN  |El-Minoc Period 0.020% 0.019% 0.760%
Mon El-Mino Pericd 0.034% 0.024% 0.076%
All Retvrn -0.002% 0.070% 0.3254%
34 TH El-Minc Period -0.085% -0.146% -1.3241%
Mon El-Mino Pericd 0.018% -0.040% 0.233%

There are also some stocks with adverse performance, which is much lower return, for
example like 10l Corporation (I0OIl, 13) and Pinehill Pacific (PINEPAC, 25) during

the El Nino periodTable 5.11)
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5.2.4 Stock Market Risk Premium Analysis

The investigatiorshowmore of the firms are having higher risk premium during the
time of El Nino, more than the total count of companies with a better return of stock.
There are 8 firms that come with higher cost of stock during El Nino péEraule

5.12).

Table5.12: Stocks with Higher Risk Premium in the EI Nino Period

A FIRMS PERIOD 10YEARS SYEARS 1YEAR
All Esturn -0.001% -0.012% 00879
3 CEPT FEl-Mino Period 0.011% 0.025% -0.019%:
Non El-Nino Period -0.003% -0.02 7% -0.08%%

Hizsher Premiwm | Hisher Premivm | Hisher Pramivm
All Betwrn -00004%% 0002 2% -0.118%
6 GLEHD El-Mino Period 0.108% 0.163% 0.079%%
Non El-Nino Period 0.031% -0.096% -0.122%

Hizher Premiwm | Hizher Premivm | Hisher Premivm
All Beturn -0.008% -0.018% -0.050%
10 I El-MNino Period 0.124% 0.118% 0.112%
Non El-Nino Period -0.039% -0.070% -0.053%

Hizher Premiwm | Hizher Premivm | Hisher Premivm
Al Beturn -0004%% 0.071% -0 240%
14 JAYA El-Mino Period 001 7% 004 2% 0. 176%
Non El-Nino Period -0.000% -0.083% -0.241%

Hizghar Premivm | Hizher Premivm | Hizher Preamivm
All Eeturn 0.008% -0.015% -0.08%%
20 MMHC El-Mino Period 0.024% 0.010%% 0.341%
Non El-MNino Period 0.005% 0,02 5% -0.008%

Hizher Premivm | Hizher Premivm | Hizsher Premivm
All Esturn 0.015% -0 006% 0.033%
22 NEBC El-Mino Period 0001 %% 0.023% 1.017%
WNon El-Nino Period -0.019% -0.01 7% -0.055%

Hisher Premivm | Hisher Premivm | Hisher Premivm
All Beturn -0.013% 008 7% 0.265%
27 EEAWIT El-Mino Period 0.010% 0.016% 0. 175%
Non El-Nino Period -0.014% 0. 12 7% 0.26T%

Hizsher Premiwm | Hisher Premivm | Hisher Pramivm
All Betwrn -0.000% -0.000% -00043%
36 UnICCA El-Mino Period 0.022% 0.027% 0.171%
Non El-Nino Period -0.016% -0.023% -0.048%

Hizher Premiwm | Hizher Premivm | Hisher Premivm

To have a more comparatively result, Kretatolding stock (KRETAM, 15) and
Kuala Lumpur Kepong (KLK, 17), which has better return during the same time series
in El Nino period, also shown the result as higher risk premium in the respective time
series, which are in lines with the theory of highisk,rcomes higher returfTable

5.13).

Table5.13: Stocks with Mixed Cases of Higher Risk Premium in the El Nino Period

49



B FIRMDS PERIOD 10YEARS SYEARS 1YVEAR
All Beturn 0014% 0.031% -0.012%
1 AARTA El-Mino Period 0.01 7% 0.076%: -0.155%
Non El-Mino Period 0.013% 0.013% -0 000%%

Hizher Premivm | Higher Premivm
Al Retwrn 0.020% -0.016% -0.088%
2 BLDPLNT El-Hino Period 0.050% 0.072% -0.1599%
Non El-Mino Period 0.013% -0.050% -0.086%

Hizher Prermivm | Hisher Premivm
Al Retwrn 0.013% {.053% 0. 192%
4 FAREET El-Mino Period 0.025% 0.039% -0.195%%
Non El-Mino Period 0.010%: 0.0558% 0 2005

Hizher Premiwm

Al Retwrn 0.017% -0 005% -0.050%
5 GEMNTING El-Mino Pariod 0.030% (.03 2% -0.4504%
Non El-Mino Period 0.014% -0.019%% -0.041%

Hizsher Premivm | Hisher Premivm
Al Betwrn 0.027% 0.064% -0.038%
7 GOPENG El-Mino Pariod 0. 220% 0.257%% -0.155%;
WNon El-Mino Period -0.018% -0.010% -0.035%

Hizher Premivm | Hisher Premivm
Al Eetern -0 00 5% -0 008% -0.067%
£ HEPLNT El-Mino Pariod 20.022% (.00 3% -0.532%
MNon El-Mino Period -0 00 1 %% -0.014% -0.048%

Hizher Pramivm
Al Beturn 00045 -0.0532% 0.014%
O HAENLEN El-Mino Parind 2001 6% -0 006% -0.150%;
Non El-Mino Period 0.000%: -0.070% 0.010%:

Hizher Pramivm
All Beturn 0.036% -0 0045 -0.003%
11 INCEEN El-Mino Period 0.073% 0. 046% -0.012%
Non El-Mino Period 0.027% -0.023% -0.003%

Hizher Premivm | Hisher Premivm
All Beturn -0 3% 0.006% 000 2%
13 101 El-Mino Period 0.011% (.03 2% -0.238%
Non El-Mino Period -0 6% 0004 %% 0. %%

Hizgher Prermmivm | Hizher Premivm
Al Retwrn 0.021% -0.021% -0.072%
15 ERETAM El-Mino Period 0.081% 0.115% -0.482%
Non El-Mino Period 0.006%: -0.073% -0.063%

Higher Premivm | Hisher Premivm
Al Retwrn 0.017% {.045% -0.033%
16 EMLOONG  |El-Nino Period 0.063% 0.060% -0.745%
Non El-Mino Period 0.006%: 0.040% -0.018%

Higher Premivm | Higher Premivm
Al Retwrn 0.013% 000 7%% -0.002%
17 ELE El-Mino Period 0.046% 0.061% 0.157%
Non El-Mino Period 0.012% -0.015% 0.001%

Hizher Premivm | Higher Premivm

Table 5.8 (Continued):Stocks with Mixed Cases of Higher Risk Premium in the El
Nino Period
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B FIRMS PERIOD 10YEARS SYFARS 1YFAR
All Return -0.032% -0.037% -0.119%
18 EWANTAS  |El-Mino Period -0.043% -0.035% -1.01%%
Non El-Nino Period -0.02%%: -0.03 7% 0. 10055
Higher Pramivm
All Return 00205 -0.030% -0.033%
23 NE0P El-Nino Period 0.016% -0.043% 0 144%
Non El-Nino Period 0.021% -0.025% -0.036%
Hizher Premivm Hizhar Pramivm
All Return 0.001% 0.013% 0.036%
23 SARGAN El-Nino Pericd 0.022% 0.012% -0 05545,
Non El-Nino Period -0.004%% 0.014% 0.077%
Hishar Pramiuvm
All Return 0.063% -0 002% -0.086%
24 EHCHAN El-Mino Pericd 0.059% 0.058% -3887%
Non El-Nino Period 0.070%% -0.025% 00045
Higher Pramivm
All Return 0.003% 0.026% 0. 100%%
30 | SIME DAREY |El-Nino Pericd 0.003% -0.011% 0.116%
Non El-Nino Period 0.009% 0.040% 0. 100%
Higher Premivm
All Return -0.002%: -0.051% -0.165%
31 S0P El-Nino Pericd 0.026% -0.028% -0.693%
Non El-Nino Period 0.004% -0.061% -0.158%
Higher Pramivm
All Return -0.016%: -0.017%% 0007 %%
32 SWEPLNT  |El-Mino Period -0.070% -0.083% 0.608%
Non El-Nino Period -0.003% 0.009% -0 005%
Higher Pramivm
All Retuen 0.008% -0.077% -0.257%
33 TDM El-Nino Period 0.026% -0.007% -0.561%
Non El-Nino Period 0.004% -0, 104%% -0.251%
Higher Premivm | Higher Premivm
All Retuen 0.020% -0.034% -0 187%
35 TiH El-Mino Period -0.0:05% -0.024% 0.013%
Non El-Nino Period 0.027% -0.038% -0.191%
Higher Pramivm | Higher Premivm
All Retuen 0.014% 0.010% -0.018%
37 UTDFLT El-Mino Period 0.047% 0.045% -0 366%
Non El-Nino Period 0.006% -0.003% -0.011%

Higher Premivm

Highar Pramiwm

Tableb.14: Stocks withLower Risk Premium in the El Nino Period
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C FIRMS PERIOD 10VEARS SYEARS 1VEAR
All Return 0.015% 0.035% 0.083%
18 KLUANG  |El-Mino Period 0.003% 0.021% -0.159%
Non El-Nino Period 0.024% 0.041% 0.099%
X X X
All Return 0.057% 0.044% -0.183%
12 VWO El-Nino Period 0.002% 0.038% -1.160%
Mon El-Nino Period 0.070% 0.046% -0.163%
X X X
All Return 0.017% 0.130% 0.005%
21 MALPAC  |El-Mino Period 0.008% 0.044% -0.108%
Mon El-Nino Period 0.023% 0.163% 0.007%
X X X
All Return 0.022% 0.025% 0.069%
24 PLS El-Mino Period 0.041% 0.041% -2.495%
Mon El-Nino Period 0.037% 0.019% 0.123%
X X X
All Return 0.105% 0.205% 1.186%
25 PINEPAC  |El-Mino Period -0.083% -0.032% -0.971%
Mon El-Nino Period 0.150% 0.207% 1.231%
Y X X
All Return 0.014% -0.002% 000 7%
26 EVIEW El-Nino Period 0.010% -0.035% -1.241%
Mon El-Nino Period 0.015% 0.012% 0.019%
X X X
All Return 0.032% 0.068% -0.256%
34 TH El-Nino Period 0.083% 0.115% -1.440%
Mon El-Nino Period -0.020% -0.050% -0.232%
X X X
The companies that didndt i ndiéscegardeesshi gher

of the periodare given inTable 5.14The empirical observations of tretudyimply

that there are firms with higher risk premium and bundled together with higher return.
From the result, all the 4 firms that shown higher return in Table 4.8 has higher risk
premium too in the El Nino time. There are many more firmkigstudyhas shown
higher return during El Nino time, without charges of higher premium. These are the
firms that worth to arbitrage, given example such as Inch Kenneth Kajang Rubber
(INCKEN, 11), in the 1year period.

5.3 Climate Change and Cost of Equity
5.3.1 Descriptive Statistics

The descriptive statistics of the dataset in this stlbws that mean value of DIV is

26.3825 where minimum and maximum values are 0.0000 and 99.8100 respectively
which show that the average of dividend payout ratio that Malaysiantation

companies able to distribute is 26.38 percent. Besides, the mean value of 5.3580 of
PROF indicates that average Malaysian agriculture companies able to manage the
return on assets at 5.36 percent. Tabl&also shows the average financialdeage

and liquidity of the firms are 57.2575 and 8.3348 respectively where indicates that the
average of firmsdé total debt to equity is
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times ability to meet their sherérm obligations. Furthermore, growthp por t uni t y 6
mean value of 0.1869 represents the average sales of Malaysian plantation firms
increasing by 18.69 percent each year. Lastly, the mean of El Nino is 0.2857 and the
mean of flood is 0.3571.

Table5.15: Descriptive Statistic®r Climate Change andost of Equity

Variables Number of Mean Standard Min Max
Observations Deviation

DIV 462 26.3825 22.8762 0.0000 99.8100
ELN 462 0.2857 0.4522 0.0000 1.0000
FLD 462 0.3571 0.4797 0.0000 1.0000
PROF 462 5.3580 5.6757 -15.110 39.670
LEV 462 57.2575 78.8195 -175.82 446.88
LIQD 462 8.3348 19.1345 0.0262 252.73
LnSIZE 462 17.8268 6.0750 3.1781 23.890
GROP 462 0.1869 0.6658 -0.9845 7.2226

5.3.2Correlation

In the correlation matriXTable 5.16) the firm size and growth opportunity are
inversely related to dividend payout ratio. On the other hand, the profitability,
financial leverage, liquidity, El Nino and flood are positively related to dividend
payout ratio. Besides, the firm size, growthpogunity, financial leverage and
liquidity are positively related to BNino, but profitability is negatively related to El
Nino. The flood also has negative relationship with the profitability and financial
leverage but positively related to other valeésbBesides, there is no multicollinearity
existed as none of the correlation is above 0.8 based onT.h6le

Table5.16: Correlations MatriXor Climate Change andost of Equity

DIV PROF LEV LIQD LnSIZE GROP ELN FLD

DIV 1.00 0.014 02168 0086 -0.1®* -0.067 0.189*  0.041
(0.7%) (0.000) (0.066 (0.029) (0.154  (0.000) (0.389

PROF 1.00 0108  0.007 -0.212* -0.084 -0.16®* -0.17%
(0.023 (0.879 (0.000) (0.070) (0.000  (0.00L)

LEV 1.00 0253 -0.285* -0.010  0.028 -0.010
(0.000) (0.000) (0.833) (0.5%8) (0.82)

LIQD 1.000 -0.148* -0.022  0.005  0.004
(0.001) (0.633) (0.908  (0.933

LnSIZE 1.000 0.082  0.029  0.001
(0.079  (0.5%) (0.979

GROP 1.000  0.023  0.008
(0.623 (0.869

ELN 1.00 0.18%
(0.000

FLD 1.000

5.3.3Regression Analysis

Pooled OLS, Fixed Effects and Random Effects
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From the analysis of LM test and Hausntast, fixed effects model affirmed as the
most suitable modéglable 5.18) However, fixed effects model with robust standard

error is implemented at the final stage of analysis in order to fix the heteroscedasticity
problem.

Regression analysis reveals a positive and statistically significant relationship between
the El Nino and dividend payout ratio using the whole three models at 1 percent

significance level whereby it strongly proves that thestence of El Nino will
f i r n{bable &dlir)vi dend

Table5.17: Output ofPooled OLS, Fixed EffectRandom EffecteandRobust Fixed

ncrease

t he

Effects Model

payout

Pooled Fixed Random Robust Fixed

VARIABLES OLS Effects Effects Effects Model

ELN 9.432804*** 6.280438*** 8.923346*** 6.280438***

(2.334366) (2.02675) (1.932767) (1.779454)

FLD 0.4805392 0.276349 -0.13456 0.2763489

(2.201242) (1.798976) (1.81784) (1.411701)

PROF 0.052227 -0.21749 -0.26918 -0.2174888

(0.190371) (0.186337) (0.181926) (0.1419681)

LEV 0.0553035*** 0.0138 0.0309765* 0.0137997

(0.0139606) (0.02136) (0.018722) (0.0290379)

LIQD 0.0347087 0.1080757* 0.083843 0.1080757

(0.0556162) (0.059842) (0.057359) (0.1111978)

LnSIZE -0.1514687 7.045309*** -0.0077 7.045309*

(0.1806056) (1.918736) (0.407972) (3.508912)

GROP -2.196576 -1.811563 -2.05293 -1.811563

(1.549384) (1.297919) (1.310145) (1.411216)

Cons 22.89091%** -101.2932%** 23.37186%** -101.2932

(4.151086) (34.34975) (8.183235) (63.12639)

Observations 462 462 462 462
Number of

Company 33 33 33 33

F / ChPValue 6.25 7.02 25.95 5.71

Prob > F/ Ch? 0.0000 0.0000 0.0000 0.0002

Note: The values in parentheses are standard errors. ***, **algthdte
significance level at 1%, 5% and 10% respectively.

rat

The pooled OLS and fixed effects models give a positively relationship between the

variables of flood and dividend payortdtio, but random effects model shows a
negatively relationship between flood and dividend payout ratio. Nonethadlessse

modelsindicate that there is no statistically significant relationship between the
existence of flood and dividend payout ratio.
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Profitability is positively related to dividend payout ratio in pooled OLS where the
profit of a firm increase will lead the dividd payout ratio increase. Besides, it is
negatively related to dividend payout ratio in fixed effects and random effects models
which demonstrates that the increase of
payout ratio. However, it is statisticallysignificant related to dividend payout ratio

in all threemodels pooled OLS, fixed effects and random effects.

Financial leverage of a firm is positive and statistically significant with dividend
payout ratio in pooled OLS at 1 percent significance lamdl10 percent significance
level in random effects model. It shows that the more the financial leverage managed
by a company, the more dividend payout ratio will be given. However, financial
leverage is statistically insignificant related to dividend pdyatio in fixed effects
model.

Liquidity is positively associated with dividend payout ratio in all pooled OLS, fixed
effects and random effects model s where t
the dividend payout ratio. However, there isyofiked effects model shows that

liquidity is significantly related to dividend payout ratio at 10 percent significance

level and it is statistically insignificantly with dividend payout ratio in pooled OLS

and random effects models.

Pooled OLS and randoreffects models show that the firm size has negative
relationship with dividend payout ratio which indicates that the increase in firm size

will lead to decrease in dividend payaatio, but it is not statistically significant

related. However, firm sizis significant positively associated in fixed effects model

at 1 percent significance level, meaning that the increase in firm size will lead to an
increasing in firmbébs dividend payout rat.i

Growth opportunity is not statistically significant and negativassociated with
dividend payout ratio in fixed effects models. In addition, pooled OLS and random
effects models also demonstrates negative linkage between growth opportunity and
dividend payoutratio, but no significant relationship exists between vgio
opportunity and dividend payout ratio as well.

Fixed Effect Model with Robust Standard Error

The result obtained from robust fixed effects model discloses a significant positive
relationship between El Nino and dividend payout ratio at 1 percent significance level.
It indicates each El Nino event will increa82804 units in dividend payout ratio

This is because high dividend payout able to stabilize the fluctuation of stock price by
adding good impression tovestors. Investors would like to hold the shares and
receive the high dividend payment. Hence, the selling of stocks at low price can be
reduced which maintain the market value of company. In addition, high dividend is
distributed to investors after the event of El Nino in order to compensate the risk of
investors who are holding the shares as well. Thus, dividend policy makers are able to
manage one of the risks of company confronting El Nino event by distributing high
dividend to investors according to the result above.

Thefinding shows insignitantrelationship between flood and dividend payout ratio
which mean flood is not the imparit factor in determining dividend payout ratio.
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This might because the major crop production is palm oil and the level of damage of
crop production caused by flood is considered not that high due to the palm trees able
to tolerant with the flooding at Ieghan a week (lles, 1993\oreover, in Malaysia

Palm Oil trees grow in hilly areas which is not much affected by flBedides, palm

trees have rambling roots, a wiry trunk and frond shape leaves that able to secure them
to stand stable in a place anda being pulled over by grabbing of water. Thus, the
production of palm oil and profitability would not be affected much if the flooding is
less than seven daySlood might have impact on the production and profitability of
plantation firms if the event is more than a week.

The profitability of firm hasno significant relationship with dividend payout ratio
which shows that profitability is not a crucial detemamt in dividend payout decision.
This result is in line witiMui and Mustapha (2016) ariflafique (2012) who also
found an insignificant negative association between profitability and dividend payout.
This may be the reason that company pay dividend s aflew profit suppose due

to climatic change event company need to @aystant or high dividend from reserve
money to maintain stability in share price in stock mardetvever,Rafique (2012)
mentioned thafirms in developing countries tend to retdime earning and not
implement the stable dividend policy as firms in developed countfiess
relationship can mean that when firms share value increases, they adjust their dividend
decision and focused on-mevesting the profit.

Financial leverage o& firm is positively related to dividend payout ratio but the
relationship between leverage and dividend payout ratio is insignificant. This finding
isidenticalwithMui and Mustapha (2016), Kingbwar a
Ahmed and Javid (2009Abor and Bokpin (2010) and Rafique (2012) where they

also found leverage is not significant factor influencing the dividend payout. Positive

sign can be explained that the company incurs more debt to finance the assets instead

of diluting the percentagef ownership and able to generate more income and cash

flow to distribute dividend.

Interestingly, the impact of liquidity on dividend payout ratio is positive but not
statistically significant. The findings can be deduced that liquidity has a crulgal ro

on firmsdéd investment al-termwbligagonst Thisimint o f ul
support by the studies of Fakhra et al. (20Ka)pla et al. (2015)Naeem and Nasr

(2007) that explain that firm with more liquidity does not mean that dividenu¢aty

will be paid higher to the investors due to excess of cash. Hence, the dividend payment

i s not based on the firmds availability
determinant of dividend payment stated in the result okthigy.

Firm size is significantly and positively associated with dividend payout ratio at 10
percent significance level which indicates that every 1 unit of financial size of a firm
increase will result 7.0453 unit of dividend payout ratio of the firm to incrddse
finding is parallel with the result dRafique (2012), Thanatawd@011), ElEssa
(2012), AFKuwari (2009),Chen and Dhiensiri (2009), Allalkawi et al. (2013), Al
Nawaiseh (2013), Kajola et al. (2015), Mui and Mustapha (2016), Issa (2015) and
Jabbairi (2016) where explains that larger firm tends to pay more dividend to the
investors. This signifies the size of firms is crucial to be considered by investors before
taking investment decision. The larger firms are mostly diversified applying advanced
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technologies in their production and operatidrtsat is why they may cover climatic
change relevant cost and losses by diversifying business portfolio.

Furthermore, the relationship between growth opportunity and dividend payout ratio
is not statisticdy significant. Negative linkage can be explained that growing
company tend to retain the earning for business expansion whereas mature company
would like to pay more dividend to investors. This finding is consistent with the
finding of Kajola et al. (2015 Rafique (2012), AMalkawi et al. (2013), Ahmed and

Javid (2009), and Zameer et al. (2013) who also revealed the relationship between
growth opportunity and dividend payout ratio is insignificant.

5.3.4 Model Diagnostic Test

Table 518 demonstrates the finding of LM test and Hausman test. According to the
Table 518, prob>chibatof Breusch and Pagan LM test is less than 0.05 for dividend
payout ratio that proves random effect model is better than pooled OLS model.
Besides, prob>chbf Hausman test is less than 0.05 for dividend payout ratio. Thus,

it evidently suggests that fixed effects model is more appropriate over random effects
models for this research. Overall, based on these two tests, fixed effects model is better
than both poled OLS and random effect model in this analysis.

Table 5.8B: Model Diagnostics Test f&€limate Change an@ost of Equity Model

Test Value type Value
Breusch and Pagan LM Test Probability 0.0000
Hausman Test grhc:Zb ability 0.0016
Multicollinearity Test (VIF) Mean 1.0900
Serial Correlation Prob. Chi 0.1142
Heteroskedasticity Test Prob. Chi 0.0000

Table5.18 indicates that the outcome of Variance Inflation Factor (VIF), Wooldridge
Test and Modified Wald Test. Firstly, the mean value of VIF in multicollinearity test
is 1.09. This means there is no multicollinearity problem existed as the VFI mean
value 1.09 idess than 10. Besides, serial correlation is analyzed by using Wooldridge
Test in thisstudyand the result shows that the prob>F of Wooldridge Test is 0.1142,
which is more than 0.05. Therefore, the model is free from autocorrelation.
Additionally, heteoscedasticity problem in fixed effects model is tested by Modified
Wald Test, which shows the prob>thi 0.0000 and declared that heteroscedasticity
problem in fixed effects model is existed as the prolfishéss than 0.05. Due to the
heteroscedastigi problem, fixed effect with robust standard error is adopted to
resolve the problems of heteroscedasticity.

5.4 Climate Change and Stock Market 1|l nves
5.4.1DemographicProfile of Respondents

Among the 273 samples were used for @nalysis, he male and female ratio was
approximately similar with 52.7% male and 47.3% femdlEable 5.19)
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Approxi mately 90% respondents hold the
remaining holds certificate/diploma and secondary education. Most of the respondents
(53.1%) considered their age-36 years old, only 8.8% were the young generation

of age group 1825 years old, and the remaining participants were above the age group
of 36 years old. In term of share trading involvement, 45.8 % participants just started
their business and considereaving 0-5 years experiencdollowed by 22.3% who
experenced 610 years, 9.2% found to be not interested to show their share
involvement, and the outstanding were considered themselves more than 11 years of
experience in the fieldn considering the investmem ishare market, about 70%
respondent$ave below RM5,000 followed by 12.8% who invested maximum of
RM25,000However,3.3% and 14.7% participants have inneshtup toRM500,000

andup toRM100,000Q respectively. 36.3% respondents declared that they have total
income about RMBO00 and 31.5% says thaethtotal incomeas about RM 10,000.

Table 519: Demographic Profile ohie Stock Market Investor

Parameter Criteria No. of Percentage (%)
Participants
Gender Male 144 52.7
Female 129 47.3
Education Level Secondary 16 5.9
Certificate/Diploma 12 4.4
Graduate &Tertiary 245 89.7
Age Group 15-25 Years 24 8.8
26-35 Years 145 53.1
36-45 Years 51 18.7
46-55 Years 44 16.1
56 and Above 9 3.3
Involved in 0-5 Years 125 45.8
Share Trading ¢ 14 vears 61 22.3
11-15Years 14 51
16-20 Years 33 12.1
21 Years and above 15 55
Missing 25 9.2
Total Investment  Below RM5,000 189 69.2
Below RM25,000 35 12.8
Below RM100,000 40 14.7
Below RM500,000 9 3.3
Stock Market Below RM1,000 165 60.4
Income Below RMS5,000 88 32.2
Below RM10,000 20 7.3
Total Income Below RM1,000 15 5.5
Below RM5,000 99 36.3
Below RM10,000 86 315
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Below RM20,000 37 13.6
Below RM50,000 22 8.1
RM50,000 & More 14 51

5.4.2Correlation Analysis

The correlation coefficient (r) values presented in the Ta@@displays the strength

of the relationship among variables. Joseph (2010) suggested that the correlation value
of 0 proves no relationship, while the correlation £1.0 indicates perfeabnslaip.

Cohen (1988) on the other hand, interpreted the correlation within 0 and 1.0 which are
as follows; the correlation (r) between 0.1 and +£0.29 indicate little relationship, then
between +0.30 and £0.49 indicate an average relationship and moreCi&dn
displays strong/solid relationship. Generally, fineingsreveal that all correlation is

less than 0.70. This is in consistent with the revelation of Hair, Black, Babin,
Anderson, and Tatham (2010) that correlation matrix ought not to excéedo
guarantee that the multicollinearity problem is not in existence in this study.

Table5.20: Pearson CorrelatidiorSt oc k Mar ket |l nvestor 6s
Awareness Product Business f/ltgrckket Invesment Mean gtéj\}iation
level level level decision
Awareness 1 4.0205 .67684
Productionlevel 310" 1 3.4440 .65874
Businesdevel 243" .205" 1 4,1377 .80115
Stock Marketevel .235" .135" 216" 1 3.7524 .84153
Invest decision 357" .548" 397" 276" 1 3.1766 .74481

** Correlation is significant at the 0.01 level-{&iled).

The above Tabl&.20 discloses the Pearson correlation maamnxongthe variables.
The highestevel of correlation iSound between investmenédsion andwareness
with 35.7% followed by production plan and awareness with 31.0%.

5.4.3 Assessment of Statural Equation Model

To perform the structural modeling, botstraping witB0® sample for actual 273
sample size was performéRingle, Wende, & Becker, 2015). The results show that
company6s t ot empary iitiative for climmate chardje adjustment in
production levelcompany initiative for climate change adjustmienbusiness level,
and company initiative for climate change adjustmentstock market level has
significant positive influence on investment decision (path coefficient 0.480 and
p<0.001). In addition to that n v e sawamemedabout climate chandessignificant
positive moderation between the company tatatiative for climate change
adjustmentand invest r @esision (path coefficient 0.201 and p<0.00Mhe path
diagram of thestructural modedre given irFigure5.1and Tablé.21 shows the actl
value of the direct hypotheses.
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a @

PreductPlan Moderating Ef'fek Awar‘zness
0.541 (0,000} 1 0.202 (0.000) ©.209 (0.000)

0170.?53 (0.000) ——

BusinessPlan Total Action Inwvest_Decision

0.5628 (0,000}

0.481 (0.000) ——P

StockmarketPlan

Figure5.1 Path Ceefficient& P-Valuein Structural Equation Model

Table 5.2 Structural Equation Model faZlimate Change and Stock Market
I nvestordos Behavior

Original Sample Staf?d"’.“d T Statistics P
Deviation

Path Sample (O) Mean (M) (STDEV) (|O/STDEV]) Values

Climate change awareness

Moderating Effect> Investment 0.201 0.204 0.034 5.947 0.000
Decision
Company Total Action> 0.480 0480  0.051 9442  0.000

Investment Decision
Total Action-> Adjustment in

. 0.753 0754  0.038 19613  0.000
Businesdevel
Total Action-> Adjustment in 0.641 0.637 0.075 8.536 0.000
Productlevel
Total Action-> Adjustment in 0.628 0.624 0.078 8.090 0.000

Stock marketevel

5.4.4 ModelDiagnostic Tests

To check the convergent validity and reliabilitp.S-SEM observes the factor
loading, average variance extracted, Cronbach alphd, discriminant validity
(Henseler, Hubona, & Ray, 2017). Tabl22 displays the factor loading (lowest 0.494

and highest 0.980), average variance extracted (lowest 0.503 and maximum 0.783),
Cronbach alpha for all variable above 0.83. According to the Henseler, Hubona, and
Ray (2017), all the criteria meet the suggestatlier to measure the convergent
validity.

Table 522: Construct Reliability and Validitfor St oc k Mar ket | nvestor
Model
Variables Item Outer Cronbach alpha Average
Loading Variance
Extracted
(AVE)
Awareness Awarel 0.615 0.864 0.565
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Aware2
Aware3
Aware4
Awareb
Product Plan InitiaPL1
InitiaPL2
InitiaPL3
InitiaPL4
InitiaPL5
Business Plan InitiaBL1
InitiaBL2
InitiaBL3
InitiaBL4
InitiaBL5
Stock Market Plan InitiaSM1
InitiaSM2
InitiaSM3
InitiaSM4
InitiaSM5
Investment Decision IDEC1
IDEC2
IDEC3
IDEC4
IDEC5

0.494
0.774
0.812
0.971
0.797
0.834
0.887
0.728
0.767
0.829
0.931
0.825
0.849
0.980
0.933
0.876
0.880
0.787
0.790
0.829
0.633
0.699
0.636
0.737

0.903

0.948

0.933

0.835

0.647

0.783

0.731

0.505

Further, it checked thediscriminant validity by ForneltLarcker Criterion and
HeterotraitMonotrait Ratio (HTMT) Table5.23 displays Fornell and Larckeriteria
where the correlation between the variable is not exceeded the square root of AVE

(Ramli, Latan, & Natea, 2018).

Table5.23:Di agnosti

c Test f

o

r Stock Market

Test Variables Awarenes Invest Product Busines Stock Market
S Decision Plan s Plan Plan

Awareness 0.751

&  Invest Decision 0.443 0.711

& Product Plan 0.376 0.632  0.804

O Business Plan 0.271 0.443 0.222 0.885

—

T gfgﬁk Market 0.261 0314 0142 0235 0.855
Awareness
Invest Decision 0.427

5 Product Plan 0.361 0.627

'f Business Plan 0.271 0.44 0.22
gg}:k Market 0.264 0313 0144 0232

Additionally, Table5.23 demonstrates that no variable has relationship wttero
variables more than 0.85.duggested that all the variables are different and ensured
the discriminant validit (Henseler, Hubona, & Ray, 2017; Ramli, Latan, & Natea,
2018). Trerefore convergenwalidity and reliability of the study variable allows to
proceed fostructural equation modelling
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6. CONCLUSIONS AND POLICY RECOMMENDATIONS

This chapterprovides conclusion and recommendations on the overall study. In
addition, this chapter includes the significance, limitations and further scopes of
researches.

6.1 Conclusions

The overall purpose of this study is to examine the adaptation cost ofecthenge,
especially in case of the El Nino and flood, for stock market performance of public
listed agro and plantation companies in Malaysia. To fulfill this overall objective, this
study investigated four specific objectives.

The first objective oftiis studyis to investigat¢he impact otlimatic changen stock
market price volatility (market risk) of Malaysian agro and plantation compdirties
findings showthat dividend payout ratio and dividend yield are significantly and
negatively associatedith share price volatility. Companies that are categorized as
profitable, fewer risks and stable normally payout higher dividends and fewer risks is
defined as less volatile in share price. The outcome also agrees with dividend
irrelevance theory wherelifiere is no impact on share price even though there is an
increase in dividend payment and dividend yield. It shows that Malaysian plantation
companies that pay higher dividends and dividend yields do not affect the volatility of
share price. Furthermorearnings volatility has a significant positive relationship
with share price volatility compared to other control variables. It means an increase in
earnings volatility leads to an increase in share price volatility. Thus, plantation
companies in Malaysihave more stable movement of share price and can lead to
higher dividend distributions. Then, the market value (size) of the company is
significantly and negatively related with share price volatility. It depicts bigat
companies tend to have a sturdysipion in the market that leads to less volatility in
their share price. Therefore, Malaysian plantation companies tend to influence its
share price less riskily. Next, longrm debt affects the share price volatility
significantly and negatively. It sk that companies financed by debt influence its
share price volatility moderately. Losigrm debt is a source of fund that leverages
with the investorsé funds to allow the
Malaysian plantation companies firtaa by debt moderately affect the movement of
their share price. Besides, growth in assets has an insignificant negative relationship
with share price volatility and it depicts that growth in assets do not influence share
price volatility.

NeverthelessEl Nino serves as a dummy variable in this stulyNino has an
insignificant positive relationship with share price volatilltyeveals that an increase

in El Nino leads to an increase in share price volatility in Malaysian plantation
companiesbut not statistically significantel Nino causes the disruption in crops
where it leads to reduction in company performance and eventually affects the share
price volatility of plantation companies in Malaysia. Similarly, flood serves as a
dummy variablen this studyFlood also has an insignificant positive relationship with
share price volatilitylt reveals that an increase in flood will lead to an increase in
share price volatility in Malaysian plantation companiésit not statistically
significant Flood is a climatic event whereby the overflow of water that submerges
the dry land tends to disrupt the crops. Company performance will be affected once
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the crops are destroyed and affect the share price volatility of Malaysian plantation
companies.

The second objective of this stu@yms tofind out the equity market risk premium

(market return) of agro and plantation companies in Bursa Malaysia for climate
change event#t the beginning of this investigation, the hypothesis was constructed
withtheikca of EI Nino event; the gl obal heat
perceptions about plantation stock output, and classified it as a riskier investment to
invest to the agriculture stocks during adverse weather conditions. Stock market is one
ofthemet hods to reflect i nvestoroés confiden:
has to spend more funds on the climate finance to maintain their stock performance
during El Nino event. From this study, it is interesting to find that the volatikyof

stock remai ns aihassurded,dowevier the resuke a returip andrisk
premium of the stocks shown an unexpected result which could be quite distinctive
behavior in the time of El Nino and Non El Nino peri@l.Nino is a long term
pheromenon that last for few months. Therefore, it is difficult to measure the impacts

in stock market because there are many other factors which might impact on the stock
performance tockE | Nino didndét make up to headl i ne
happensbecausehe El Nino Indexs calculated based @30days average. Lagged

effect of the news could be something not quantitatively defined yet in this area of
studies. News is unstematic and covers wide range of information and might impact

stock invesors from a different way. NINBOI Average Index data is not available

in Malaysia, but from Australia BoM, and the charts and finding of the EI Nino events

are defined in differerdtages, which every country might have a diffegproach

in reading the IndexMoreover, daily data is not open to public, butyomonthly data

is available to the public, which could be a main reason why stock volatility is not

much affected in the pied El Nino happens.

The third objective of this studgxamineghe impact of climate change, such as El
Nino and flood, on the cost of equity (dividend) of Malaysian agro and plantation
companiesThefindings showthat El Nino has a positive impact dividend payout
ratio. This shows how critical i's the cli
The rest of random effects model and pooled OLS regression indicate that ElI Nino has
positive linkage on dividend payout ratio of the agro firms respagtias well. In
addition, the impact of flood disaster on dividend payout ratio is, however,
insignificant positive for the entire models of this study. Moreover, the robust fixed
effects mo d el shows t hat firmsd lyprofita
insignificant impact on dividend payout ratio. Besides, financial leverage of a firm
also has a positive insignificantly association with dividend payout ratio. A positive
but insignificant linkage is found between liquidity and dividend payout ratio
respectively. Another interesting result is the positive impact of firm size on dividend
payout ratio dependent variables for the fixed effects model employed whereby it
indicate the larger the firm, the higher the dividend payout. However, growth
opportuniy has a negative impact on dividend payout ratio for the agro firms under
the entire models employed. From the outcome of the most appropriate models in this
study - robust fixed effects model, the independent variables that have significant
relationship vith dividend payout ratio dependent variable are EI Nino and firm size,
whereas the independent variables that have insignificant association with dividend
payout ratio are profitability, leverage, liquidity, growth opportunity and flood.
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Finally, thefourth objectives to investigatehereflection of climate change, such as

E I Nino and fl ood, on the stock market
plantation companies in Malaysiased on the primary datée findings show that

c 0 mp a n yiditmtives ant expenditure for adjustment of climate chaingkide

initiative atproduction leveljnitiate at accounting dsusiness level, anditiative at

stock market levehavesignificant positive influenceonthes t oc k mar ket 1 nv
behavioror decision to invest in agro and plantation companies. Moreover, stock

mar ket i nvestor 60s awadassigndicard positveomoderagg | i mat e
i mpact bet ween firmés initiative and spel

i nvest wiorand debigoh far investment in agro and plantation company stock
in Malaysia.

The overall findings show that climatic events are long term phenomenon which has
not adequate and significant instant impact on the stock price or market return.
However, climate change has impacts on the annual accounting return of the company
which causes loss or low profit for the company, and investors are also aware about
the impacts of climate change. Therefore, public listed companies compensate the
investos through providing higher dividend and maintain stability in stock price. This
extra dividend to the investors can be considered as the adaptation cost at stock market
level of public listed agro and plantation companies in Malaysia.

6.2 PolicyRecommendations

This study has recommendations for investors, managers, and policy nidiers.
findings will help potential investors to identifiye adjustment of the climate change
information in the stock markeind also select climate change riskuatgd stocks

from the plantation sector of Malaysia. Moreover, if investors are more aware about
the climate change issues, it will give them better arbitrage return.

The management of agro and plantation companies should link dividend payment
decision elated to the climate change event in order to enhance the stock market value
of the company and enhance the future firm performakicde same time agro and
plantation firms should focus on innovation and mitigation as well as diversify their
business ortfolio to reduce the long run business risk due to climate change.
Furthermoreas the findings show firm size and letegm debt affect the share price
volatility, management should use of optimal debt levels to increase firm size and it
will also redue the volatility of share price.

Finally, the findings will help the regulatory agency and policy maker to improve the

market efficiencyof Bursa Malaysiand t o achi eve the United
sustainable stock exchange initiatives in relatioglitmate change. In this regards,

Securities and Exchange Commission (SEC) and other market monitoring agencies as

well as broker houses should increase the accessibility of different types of climatic

data to the investors and aware them about the patténpact of climate change on

company performance and stock price.

6.3 Limitations and Scopes of Future Research

This study considered secondary data for 33 companies out of 42 public listed
Plantation companies in Bursa Malaysia Main market over the period of 2003 to 2016.
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Moreover, it used event study based on las ten §eats, and the useful survey
sample wasansidered for only 273 samples. Therefore, there is scope to check the
findings from other related markets, like ACE Market of Bursa Malaysia, or other
countries likeSouthEast Asian regiowith large dataset.

Similarly, this study considered only EIMdi and flood for climate change variables

and there is scope to check the result by using other climate change variables. Finally,
this is a pioneer study on this issue. More studies are also needed in terms of different
samples, variables, methods, ta tee validity of the findings.
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APPENDICES

Appendix |: Parameters for Measuring Climate Change and Stock Market

l nvestor 6s

Behavi

or

Number of

Variables/ Parameters/ ltems

Respondents

Construct 1 2

3

4

5

(1&2) (4&5) Mean

(%)

(%)

Score

B-1 Climate change like heavy
rainfall, high temperature, cyclone, E

Nino, flood, has overall negative 4 19 57 95

impacts on Malaysian agriculture an
plantation sectors
B-2 Climate change causes to
increase production cost Malaysian 4 11
agriculture and plantation sectors
B-3 Climate change causes to
decrease productivity of crops in
Malaysian agriculture and plantation
sectors
B-4 Climate change causes to
decreas¢otal profitability in

) . .2
Malaysian agriculture and plantation
sectors
B-5 Climate change causes to
increase the vulnerability of the
overall agriculture and plantation
sectors in Malaysia

l nvest
Awareness
about
Climate
Change

0 11

45

41

50

55

131

147

136

124

98

82

74

79

85

8.4

5.5

2.9

3.3

70.7

78

81

78.7

76.5

3.97

4.01

4.04

4.04

4.044

B-6 As a fareholder and investor in
stock marketl amconcerned about
the impact of climatic change onthe 1 44
financial performance of agriculture
and plantation companies
B-7 Whenbuy or sell agriculture and
plantation company shareconsider 12 46
Reflection the issue otlimate change
of Climate B-8 Climate change risk causes to
Change in increase the volatility of share price « 7 40
Investment agriculture and plantation companies
Decision  B-9 As a $iareholder| expect to get
extra risk premium for investing in
agriculture and plantation company
due to climate change risk
B-10As a shareholder, | expetct get
extra dividend for investing in
agriculture and plantatiocompany
due to climate change risk

9 27

36 59

117

134

152

129

110

76

53

48

70

50

35

28

26

38

18

16.5

21.2

17.2

13.2

34.8

40.6

29.7

27.1

39.5

24.9

3.37

3.14

3.17

3.37

2.84

B-11 Malaysian agriculture and

plantation companies change the
production methods like crop rotatior 0 9
timing, using newechnologies, to

adapt to climate change

B-12 Malaysian agriculture and

plantation companies improve
infrastructure like crop storage 1 30
system, irrigation system, to adapt tc
climate change

Compar
Initiative
about
Climate
Change in
Production
Level

73

146

116

95

100

23

26

3.3

114

45.2

46.1

3.48

3.44



B-13 Malaysian agriculture and
plantation companies involve
stakeholders at all level to adapt to
climate change

B-14 Malaysian agriculture and
plantation companies invest
handsome amount in R&D to adapt 1
climatechange

B-15 Malaysian agriculture and
plantation companies looking for

0 30 130

5 30 114

financial supports & subsidies from 0 9 142

different stakeholders and agencies
adapt to climate change

89

96

100

24

28

22

11

12.8

3.3

41.4

45.5

44.7

3.39

3.41

3.49

B-16 Malaysian agriculture and
plantation companies make changes
in the accounting system like
maintain reserve fund, allocate a
climate budget, to adapt to climate
change
B-17 Malaysian agriculture and
plantation companies take enough
initiative to reduce the rishike
C o mp a rextensive insurance coverage, hire
Initiative ~ expert, to adapt to climate change
about B-18 Malaysian agriculture and
Climate plantationcompanies adjust the
Change in climatic issues in the financial
Business dealings and reporting system to
level adapt to climate change
B-19 Malaysian agriculture and
plantation companies diversify asset
portfolio including noragricultural
business wings to adapt to climate
change risk
B-20 Malaysian agriculture and
plantation companies finalternative
source of capital to reduce cost of
capital due to climate change risk

111

0 5

0 4

0 22

59

57

82

52

50

98

81

68

99

85

111

123

118

118

116

1.8

4.4

1.8

15

8.1

76.6

84.8

68.1

79.5

73.6

4.15

4.15

4.1

4.21

4.08

B-21 Malaysian agriculture and
plantation companies are concerned
aboutshareholders expectation
regarding climate change risk
B-22 Malaysian agriculture and
plantation companies take enough
initiative to adjust climate risk in
C o mp a rstock market
Initiative  B-23 Malaysiaragriculture and
about plantation companies take proper
Climate initiative to reduce climate change
Change in induced stock price volatility
Stock B-24 Malaysian agriculture and
Market plantation companies properly
communicate with investors and
shareholders regarding climate
change news
B-25 Malaysian agriculture and
plantation companies provide extra
dividend to keep holding investors in
spite of climate change risk

6 17

0 26

5 15

10 28

79

79

87

76

67

111

103

105

106

106

60

65

63

71

62

8.4

9.5

6.6

7.3

13.9

62.7

61.5

61.6

64.8

61.5

3.74

3.76

3.78

3.82

3.67
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Appendix Il: Correlation between KLCI Index and Individual stock returns

KLCIRETURN
COMPANY | Measurement TOTAL PERIOD EL NING Non EL NINO

10Y 5¥ 1Y 10Y 5¥ 1Y 10Y 5y 1Y

{[AABRetum  |Pearson 091+ o64¢| 1707 0907 00780 4| oo+ 00593 a7t
Sig. (2-tailed) 000 02 o8] 047|148 000 077 018

N 2341 1238 195 485 345 i 203 893 191

)BLDPretum  |Pearson 164%* | 0009 o4g)| 0032 0040 a| 18| @00 @M
Sig. (-tailed) o0 761 sl 235 4e 000 763 520

N 2541 1238 195 485 345 4 0% 893 191

{CWGretum  [Pearson 308+ 176%¢| 3137 1937 | 1407 | 06936 337+ 1087| 3w0”
Sig. (-tailed) 000 ooo] ooof ooof ool 06| 000 000 000

N 141 1238 195 485 345 4 s 803 191

YFEHretum  |Pearson o[ 00 0107 0027 0031 I o6+ o048 0107
Sig. (-tailed) o8 e8| 43| 560 57 003 AT 142

N 341 1238 195 485 343 4 % 303 191

s{GENPretum  [Pearson 76| st7e| 2087 3| 331| 0a8] ssoe| 2037 3037
Sig. (-tailed) 000 000 000 000 oo0| 8171 o000 o000 000

N 341 1238 195 485 343 4 % 303 191

6|GLBHretum  [Pearson A3+ osse*| oo0s30] 2077|186 | 01137 .165**| 0.042597] 0.0524
Sig. (2-tailed) ooo| o02| 462 ooo| oo1|  ssel o0l 203 4m

N 2341 1238 195 485 345 4 s 303 191

7|GOPretum  [Pearson 092+¢| 00480] 00337] 0057384 0.0194 A a5 07| 00338
Sig. (-tailed) 000 o091 e 207 70 o000 027 643

N 2541 1238 195 485 345 4 205 893 191

$|HAPL retum  [Pearson a6+ 155 68| a7 1397|0738 225 a2 168
Sig. (-tailed) 000 ooo] oo ooof o003 28] 000 000 020

N 341 1238 195 485 345 4 s 803 191

o|HARN retum  |Correlation Ad1+|  050¢| 00313 003335 0.0444 A s0++|  0s8| 00314
Sig. (-tailed) o0 037 el 23 an 000 o041 666

N 341 1238 195 485 343 4 % 303 191

0[P retum  |Pearson 05| 13e| 2007 1487|143 0o 247+ 3077|2047
Sig. (-tailed) ooo| o000 oos| oon| oos| 102l o0l 000 003

N 2341 1238 195 485 345 4 s 303 191

|KENretum  |Pearson 252+ 130+ o067] 207 2307 | 04674 260+* 0.062398 0.0662
Sig. (2-tailed) ooo| o000 34| ooof ooo| 53 000 062 363

N 2341 1238 195 485 345 4 s 303 191

** Correlation is significant at the 0.01 level{2iled).
* Correlation is significant at the 0.05 level-{ailed).
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Appendi x 11 : Continueée

** Correlation is significant at the 0.01 level-ailed).
* Correlation is significant at the 0.05 level-{@iled).
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