ECOMNZTOR

Make Your Publications Visible.

Ziaei, Sayyed Mahdi; Ali, Issa

Article

A Service of

ﬂ I I I Leibniz-Informationszentrum
° Wirtschaft
o B Leibniz Information Centre
h for Economics

Commodity exports and macroeconomic
performance: The case of palm oil in Malaysia

Cogent Economics & Finance

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Ziaei, Sayyed Mahdi; Ali, Issa (2021) : Commodity exports and
macroeconomic performance: The case of palm oil in Malaysia, Cogent Economics & Finance,
ISSN 2332-2039, Taylor & Francis, Abingdon, Vol. 9, Iss. 1, pp. 1-16,

https://doi.org/10.1080/23322039.2021.1901388

This Version is available at:
https://hdl.handle.net/10419/270057

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dirfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie durfen die Dokumente nicht fur 6ffentliche oder kommerzielle
Zwecke vervielfaltigen, 6ffentlich ausstellen, éffentlich zuganglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfigung gestellt haben sollten,

gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

https://creativecommons.org/licenses/by/4.0/
WWW.ECOMSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23322039.2021.1901388%0A
https://hdl.handle.net/10419/270057
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

* cogent
eConomics . .
& finance Cogent Economics & Finance

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/oaef20

©

Taylor & Francis

Taylor & Francis Group

Commodity exports and macroeconomic
performance: The case of palm oil in Malaysia

Sayyed Mahdi Ziaei & Issa Ali |

To cite this article: Sayyed Mahdi Ziaei & Issa Ali | (2021) Commodity exports and
macroeconomic performance: The case of palm oil in Malaysia, Cogent Economics & Finance,
9:1, 1901388, DOI: 10.1080/23322039.2021.1901388

To link to this article: https://doi.org/10.1080/23322039.2021.1901388

8 © 2021 The Author(s). This open access
article is distributed under a Creative
Commons Attribution (CC-BY) 4.0 license.

ﬁ Published online: 12 Apr 2021.

N
C/J Submit your article to this journal &

||I| Article views: 3324

A
h View related articles &'

@ View Crossmark data (&

@ Citing articles: 2 View citing articles &

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journallnformation?journalCode=oaef20


https://www.tandfonline.com/action/journalInformation?journalCode=oaef20
https://www.tandfonline.com/loi/oaef20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23322039.2021.1901388
https://doi.org/10.1080/23322039.2021.1901388
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2021.1901388
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2021.1901388
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2021.1901388&domain=pdf&date_stamp=2021-04-12
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2021.1901388&domain=pdf&date_stamp=2021-04-12
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2021.1901388#tabModule
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2021.1901388#tabModule

Ziaei & Ali, Cogent Economics & Finance (2021), 9: 1901388
https://doi.org/10.1080/23322039.2021.1901388

CrossMark

Received: 13 May 2020
Accepted: 4 March 2021

*Corresponding author: Sayyed Mahdi
Ziaei, School of Economics and
Management, Xiamen University
Malaysia, Malaysia

E-mail: ziaei.mahdi@gmail.com

Reviewing editor:
Francesco Tajani, University of Bari,
ITALY

Additional information is available at
the end of the article

cogent--0a

<k* cogent

economics
& finance

GENERAL & APPLIED ECONOMICS | RESEARCH ARTICLE

Commodity exports and macroeconomic

performance: The case of palm oil in Malaysia
Sayyed Mahdi Ziaei** and Issa Ali?

Abstract: The objective of this paper is to contribute towards understanding the
effects of palm oil production upon key macroeconomic variables in Malaysian econ-
omy. A dynamic general equilibrium model was employed in order to analyze the
dynamic macroeconomic adjustment processes arising from palm oil production
increase for Malaysian economy (the second biggest palm oil producer in world),
operating under a managed float exchange rate regime. The model utilized in this
paper is likely to be of interest to other palm oil-exporting economies with similar
features such as that of Indonesia. Findings from this paper show that an increase in
palm oil production would potentially result in an increase in private capital stock,
private sector wealth, real income, public capital stock, human capital stock and non-
palm oil output supply and demand. However, the revenue arising from the palm oil
sector also has the potential to deteriorate the non-palm-oil trade balance through

a slight loss of competitiveness from a real exchange rate appreciation.
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PUBLIC INTEREST STATEMENT

Malaysia is under huge pressure from European
countries to reduce the production of palm oil due
to environmental issues. However, palm oil plays
an important role in the domestic and global
economy, where Malaysia is the second biggest
producer of palm oil and the leading producer of
biodiesel in the world. Moreover, the Malaysian
agricultural sector depends on palm oil signifi-
cantly, where the palm oil industry is the fourth
largest contributor to the Malaysian economy,
and a large share of foreign exchange stems from
palm oil exports. The results of this study confirm
that this sector income has paramount impacts
on Malaysia’s private capital stock, private sector
wealth, real income, public capital stock, human
capital stock, and non-palm oil output supply and
demand. Therefore, the Malaysian government
should promote the intensification policy rather
than expansion policy to maintain and increase
the advantages of this sector and reduce the
environmental concern simultaneously.
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1. Introduction

Heavy reliance on a commodity export can expose a country to macroeconomic impacts from
domestic production and/or global price movements. Malaysia’s reliance on palm oil is a case in
point. The country is the world’s number one exporter of palm oil with a 44 percent share in global
trade, and its second largest producer (after Indonesia) with a 39 percent share in global output
(Malaysian Palm Oil board, 2017). Although Malaysia and Indonesia have 85% of the total produc-
tion of crude Palm oil, they have different production strategies. Malaysia has employed an
intensification policy in which focused on improving the productivity of current land, but
Indonesia follows the expansion policy that has concentrated on increase the area of land used
for palm oil (Varkkey et al., 2018). Based on such sound strategy Malaysia can increase palm oil
production even by reducing the area of land employed for palm trees.

Moreover, Malaysia is further the world’s leading producer of biodiesel, using palm oil as
the biological input. The government of Malaysia took serious steps to increase biodiesel
production from different sources. The government planned its strategy under the national
biofuel policy in 2006 and this policy reinforce by the parliament Biofuel industry act in 2007.
Eventually, the government supporting policy initiate in June 2011. The palm oil is considered
as the main source of biodiesel production in Malaysia, where Biodiesel share was 952 340
out 24,876,781 tons of total Exports of all types of palm oil products in 2018 (“Malaysian
Palm Oil board,” 2019).

Global demand for palm oil has burgeoned in recent decades providing a major stimulus to
Malaysia’s economic development. Malaysia thus presents an opportune case study of the effects
of commodity export on macroeconomic performance.

This study utilizes a dynamic general equilibrium macroeconomic model to assess both short
and long run impacts of increasing palm oil production on the Malaysian economy. A boom in palm
oil prices drives accumulation of both physical and human capital in the economy broadly follow-
ing Cox and Harvie (2010) and Issa and Harvie (2013) in their applications to other commodity
export economies. The effects are transmitted through a number of channels, specifically, fiscal
revenue increases due to taxation of oil production (revenue effect), associated government
spending increases (spending effect), and foreign asset accumulation driven by surpluses in the
current account (current account effect).

This is the first study to examine the impact of palm oil production on macroeconomic
performance for Malaysia. Previous studies of the palm oil sector in Malaysia have had
a narrower focus. These can be classified into three main types. The first type evaluates the
effect of palm oil price fluctuations on the sector itself and downstream activities. For instance,
Wahid et al. (2007) investigated the relationship between palm oil prices and investment,
consumption, and trade in the palm oil industry and on the production of biodiesel from
palm oil. Abdullah (2011) found that the main cause of instability in Malaysia’s export earnings
from palm oil is palm oil price fluctuations. The second type of study analyses the effect of
palm oil prices on products of a related nature. Abdullah et al. (2007) and Applanaidu et al.
(2011) found a strong positive correlation between the prices of palm oil and soya beans due
to their high degree of substitutability. The third type of study focuses on the effect of

Page 2 of 16



Ziaei & Ali, Cogent Economics & Finance (2021), 9: 1901388 *’;’ Cogent Py economics & ﬁ nance

https://doi.org/10.1080/23322039.2021.1901388

Figure 1. World major producer
of palm oli during 2017
(1000MT).

Source; derived from Index
Mundi, 2017

exogenous variables on the price of palm oil. Hameed and Arshad (2009) and Hadi et al. (2011)
evaluated the effects of crude oil prices on palm oil prices and vice versa. The results confirm
both long and short run relationships in these prices.

More recently, Butt et al. (2020) emphasized the impact of the business cycle on palm oil price
and the nominal exchange rate. The results of Engle-Granger and threshold cointegration indi-
cated that there is bidirectional causality between the nominal exchange rate and palm oil price in
the short and long run. Go and Lau (2020) evaluated the impact of the global financial crisis on
relationship price-volume relation in the crude palm oil futures market in Malaysia. They found
there is no volatility spill over between volatilities of past trading volume and current return during
the crisis period. However, the relationship between the past trading volume and current return is
significant before and after the financial crisis.

Since the palm oil price fluctuating movements show no apparent upward trend over time, the
short and long run impacts of increasing palm oil production on the Malaysian economy are
investigated in this paper.

The paper proceeds as follows. Section 2 provides a brief overview of palm oil development in
the Malaysian economy. Section 3 discusses the theoretical framework of the analytical model.
Section 4 presents parameter values and the results of our simulation exercise. And finally, section
5 offers conclusions and policy implications.

2. The domestic and global importance of the Malaysian palm oil sector

Palm oil is one of the most important trade commodities with edible and non-edible applications.
Higher productivity and lower price in comparison with similar types of agricultural products, such
as soya bean, sunflower and grape bean makes palm oil a strategic industry model for South East
Asia, particularly in Malaysia and Indonesia (Stichnothe & Schuchardt, 2011). A change of
Malaysian government policy in the late 1950s from the rubber industry toward the palm industry,
resulting in an increased the palm oil output, and therefore the industry has become burgeon in
Malaysia (Foo & Hameed, 2010). Accordingly, Malaysia has become the second biggest producer of
palm oil, with 34% of world total production during 2017, as indicated in Figure 1, and the leading
producer of biodiesel in the world (Lam et al., 2009).

The steady increase of palm oil production from 1392 thousand metric tons (1000 MT) in 1975 to
19,140 (1000 MT) in 2020, as indicated in Figure 2, highlights the remarkable economic growth and
profitability of this industry. The palm oil industry is the fourth largest contributor to the economy,
accounting for approximately 10% of gross national income and has played a significant role in the
economy of this country especially during critical times such as the 1997 Asian financial crisis
(Yoshizaki et al., 2013) and 2020-2021 COVID-19 pandemic. Moreover, the palm oil is the main

2200 i
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Figure 2. Cride palm oil produc-
tion/million MT(1875-2020).

Source; Malaysian Palm Oil
board and The Ministry of
Plantation Industries and
Commodities

Figure 3. Palm oil exports(1000
MT).

Source; Malaysian Palm Oil
board and The Ministry of
Plantation Industries and
Commodities
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source of foreign exchange earnings as 90% of palm oil production is exported (Abdullah, 2011;
Lane, 2012; Ziaei, 2012). Figure 3 shows that the palm oil export volume increased from 406
(1000MT) in 1975 to around 26,655 (1000 MT) in 2020. It would seem likely that the export volume
and value would increase since 2006 with accelerated demand for biofuel combined with govern-
ment biofuel polices that have been ruled and implemented in Nineth, Tenth and Eleventh
Malaysia Plans. Statistics show that around 900 hundred thousand people work directly or indir-
ectly in this industry.

It is worth mentioning that the palm oil price fluctuating movements shows no obvious upward
trend over time, as indicated by Figure 4, however; the palm oil production shows apparent upward
movements over time, as indicated by Figure 2, thus, the short and long run impacts of increasing
palm oil production on the Malaysian economy are investigated in this paper.

3. Theoretical part and model parameterization

The theoretical model utilized in this paper to analyze the effect of palm oil production on key
Malaysian macroeconomic variables is based on the seminal work of Cox and Harvie (2010) for the
case of a flexible exchange rate in the context of advanced resource-abundant economies, and
Issa and Harvie (2013) for the case of a fixed exchange rate in the context of a developing
resource-abundant country.! The model consists of four main parts: Aggregate demand and its
components, asset market, aggregate supply and prices, and the external sector.

All variables in the model are in log form except that of the domestic and world interest rates,

and the parameter in front of each variable indicates its elasticity. The definitions of endogenous
and exogenous variables are presented in Table 1.
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Figure 4. Palm oil local deliv-
ered averge price in RM/tonne,
deflated by producer price
index, base year 2010.

Source; Department of statis-
tic, Malaysia.
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3.1. Aggregate demand and its components
The first category is related to the demand side of economy, and involves 16 equations.

Aggregate Demand

No? = B, + BoiP + B3g + B4x" — Bsm” 1
& = BeNO* + B,wP 2
P =K = y(k" — k) 3
kP* = 8No* 4
g = Bs + Boi? + Broi”" 5
d=(1-06,-06,)(c"+ po +e-p) 6
B =K = (k% — k) 7
"=k =o(k" — k") 8
k" = 6;(0" + po+e—p) 9
K™ = 8,(0% + po +e —p) 10
bd=g—t"=8—-p) 11
t* = By, (07 +po+e—p)+ (1 = By;)No’ 12
X" =Biz(e+p" —p) + By’ 13
m" = Bisy — Brs(e +p* —p) 14
y=wNo* + (1 =v)o" + (1 —v—p)po+ ( —v)(e—w) — (1 — iy —p)p" 15
Yp =VNo? + (1 =v)0P + (1 = v —p)po+ (b —v)(e—w) — (1 —py — pp)p" 16

As shown in the first equation, non-palm oil aggregate demand (No?) has a linear relationship with
important components such as private consumption expenditure(c?), private investment
expenditure (iP), government expenditure (g) and non-palm oil trade balance (non palm oil exports
minus non palm oil imports (x” — m")). The g coefficient in the first equation and all demand side
equations explain the relationship between the dependent and independent variables in this model.
Equation 2 indicates the positive relationship between private sector consumption and the aggregate
supply of non-palm oil output (No®) and private sector wealth (wP). Aggregate supply of non-palm oil
output is the type of income that is generated by the government and private sectors. The third
equation explains the relationship between private sector investment and deviation in private sector
capital stock. y shows the differences between private capital stock (kP) and desired private capital
stock (k). According to equation 4, desired private capital depends on the aggregate supply of non-
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Table 1. Explanation of symbols used in the model

Endogenous variables

No? Aggregate demand for non-palm oil output
¢? Private consumption

iP Private investment

kP* Desired private capital stock

g Total government spending

¢ Government consumption expenditure

x" Non-palm oil exports

m" Non-palm oil imports

T Non-palm oil trade balance

No* Aggregate supply of non-palm oil output
wP Real private sector wealth

kP Private capital stock

k9 Actual public capital stock

k" Human capital stock”

k9" Desired government physical capital stock
k" Desired human capital stock

i9 Government investment spending on physical
capital

bd budget deficit

p Consumer price level

w Domestic nominal wage

y Total real income®

yP Permanent real income

f Foreign asset stocks

o* Palm oil exports

¢ Real exchange rate

I Real money balance

Exogenous variables

e Nominal exchange rate

07 Palm oil production

po World palm oil price (in foreign currency)
p * Price of non-palm oil imported goods
y * World real income

No* Permanent non-palm oil income

o Permanent palm oil-income

r World nominal interest rate

r Domestic nominal interest rate

em Employment

i" Government investment spending on human
capital”

t* Total tax revenue

m Nominal money supply

n Inflation rate

palm oil output. Government expenditure in equation 5 explains the relationship with government
consumption expenditure (c9), government investment spending on physical capital (i) and govern-

ment investment spending on human capital (i"). It should be noted that current government
consumption is a huge economic burden for the government. A 50 year perspective of Malaysian
expenditure confirms that government expenditure on physical capital, like certain types of infra-
structure investment, increased significantly and expenses on education and healthcare (government
expenditure on human capital) have been highly subsidized. Equation 6 indicates the relationship
between government consumption expenditure with palm oil production (o?), palm oil price (po) and
real exchange rate (e-p). Equations 7, 8, 9 and 10 explain the relationship between government
investment spending with physical capital stock and human capital stock. The equations show how
government expenditures have gradually adjusted toward desired capital stock levels. Parameters 61
and 62 are the proportion of government expenditure allocated towards desired physical capital
stock and desired human capital stock. Equation 11 shows government budget(bd) and the differ-
ence between government expenditure and tax income (t *). In the last 28 years, the government
deficit has shown an increasing upward trend in Malaysia. From 1990 to 2018 government debt to
GDP has specifically fluctuated. According to the National Bank of Malaysia (Bank Negara Malaysia)
the average rate was 47 percent during these years, reaching a high of 79 percent in 1992 and a low
of 32 percent in 1997. In 2017 the rate was 50.9.

As shown in equation 12, two sources of income such as palm oil production and non-palm oil
production are defined for government income tax purposes. Moreover, equations 13 and 14
indicate the trade balance status of non-palm oil exports and non-palm oil imports. The non-
palm oil export equation indicates the positive relation between this variable, real exchange rates
and world real income (y*). On the other side, consumption of non-palm oil imports has a negative
relationship with real exchange rates and a positive correlation with total real income (y). The last
two equations on the aggregate demand side of the economy are total real income (15) and (16)
total permanent income (yP). Total real income depends on non-palm oil output, palm oil produc-
tion, palm oil price, real exchange rates and the price of non-palm oil imported goods in foreign
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currency (p*). The 16 equation explains the permanent real income relationship. Permanent real
income variable has a positive relationship with permanent real non-palm oil income, permanent
palm oil production, palm oil price, real exchange rates and non-palm oil imported goods.v
parameter is the share of non-palm oil in total output, (1-v) is the share of oil production in real
income and y, is the share of palm oil consumed domestically.

3.2. Asset Market

Asset market

m—p = eNO® — &1 — &3r 17
WP = g4kP + &5(m — p) + &6yP 18
19

+
=dce +T(r—rf)

The second part of model explains the asset market. The asset market is divided into three
important categories. Equation 17 focuses on money market equilibrium, equation 18 explains
the real wealth of the private sector and 19 deals with the growth of money.

Money market equilibrium assumes that the market is cleared. In this model nominal money is
deflated by price levels and has a direct and positive relationship with non-palm oil real income
and a negative relationship with inflation (z) and interest rate (r). In developing countries, interest
rates are not good criteria for price deviation, especially in the case of Malaysia, where after the
financial crisis of 1997-98 the government employed capital controls and a reflationary policy.
Thus, in this study, both interest rates and inflation are employed as indexes of holding money. In
addition, the real wealth (wP) of the private sector in this model depends positively on private
sector capital levels, real money balances and permanent real income.

The last component of the asset market is money growth (equation 19). This equation is divided
into two categories. The first is called domestic credit expansion (DCE), which is the fraction of the
increase in the amount of money attributable to bank loans and the money the government
borrows to finance its activities, so it is determined exogenously. For simplicity, we consider it as
zero in this model. The second part is related to aggregate foreign exchange reserves related to
balance of payment channels. Deviation in the level of foreign exchange reserves depends on
growth in the current account (f) and capital inflow. The level of capital inflow depends on the
difference between domestic and foreign interest rates (r — r*), and 7 is the coefficient of interest
rate sensitivity to international capital flow.

Malaysia has experienced several surges in capital flow levels in the last 23 years. The first era
was when the 1990s policy of capital linearization encountered the financial crisis in 1997-1998.
This led to a government policy of restricted capital control (such as prohibition of direct invest-
ment abroad by Malaysian companies). However, from September 1998 the government tried to
gradually remove restrictions on capital inflow and outflow. In 2005 and 2006 many restrictions
were removed, and a new linearization policy was begun at that time. It was anticipated that the
removal of these restrictions would enhance trade balance surpluses and lead to the resumption
of capital inflow. In addition, the new policy encouraged Malaysians to invest abroad.

3.3. Aggregate supply and prices
The third part of the model focused on aggregate supply and prices.
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Aggregate supply and prices

P =W+ (e +po) + (1 —p —py)(e +p7) 20
W =, (No? — No%) + 21
No* = M]kp + xzk‘q + |X3kh + &48"’ 22

Equation 20 shows the relationship between consumer price levels and nominal wages (w)
(parameter uq is coefficient of this relationship), the domestic cost of palm oil production and
the domestic cost of non-palm oil imported goods in foreign currency. The nominal wage equation
is based on an augmented Philips curve and shows the relationship between nominal wages with
different rates of non-palm oil demand over the supply of non-palm oil output and, money growth
rate. Moreover, according to equation 22, the aggregate supply of non-oil output is positively
related to private sector capital stock, government capital stock, human capital stock and
employment(e™).

3.4. The external sector
The external sector of this model consists of two categories, trade balance and palm oil trade
balance as indicated in equations 23 and 24.

The first equation shows that current account balance is positively related with non-palm oil
trade balance, foreign interest income, net palm oil exports (o* represents of palm oil export) and
is negatively related to real exchange rates. In addition, the second equation indicates that palm
oil exports are exogenously dependent on palm oil production (0?).

It is possible to use a more sophisticated model in the case of Malaysia but we encountered two
main obstacles. First, due to lack of data, we skipped some model variables such as imported
capital as employed by Issa and Harvie (2013). Second, because of financial constraints imposed
on the Malaysian financial system after the financial crisis of 1997 (Ang, 2008), we simplified our
asset market in the model, limiting it to the money market, and we do not follow the pattern of
Cox and Harvie (2010) model.

4. Parameters values and simulation results from palm oil production increase scenario
In order to analyze the full response path of key macroeconomic variables in response to shocks in
palm oil production, we log linearize a system of 25 equilibrium conditions around a uniquely
deterministic steady state. We calibrate (to some extent) and mostly estimate the parameters.
Table 2 presents the parameter values with the corresponding steady-state values in Table 3. We
employed vector error correction models (VECM) using Malaysia’s quarterly data from 1990Q1 to
2017Q1 to obtain the main parameter values in each model. However, some calibrated parameters
are mainly steady state ratios which can be found in the data and parameters that are easily
found in the Malaysian literature such as: y, s, ¢, ¢4, 3, ¢3(Ang, 2007A, 2007B; Law & Azman Saini,
2008; Musa Ahmed, 2008; Anwar & Sun, 2011; Ziaei, 2012; Ibrahim & Eskandar Shah, 2012; Bhatti
et al.,, 2015,; Ziaei & Bhatti, 2017).

The simulation analysis conducted in this section emphasizes the dynamic adjustment process and
long-run steady state properties of a number of key macroeconomic variables arising from palm oil-
related shocks. The variables emphasized are real income, real government revenue, non-palm oil
output, private capital stock, public capital stock, human capital stock, non-palm oil trade balance,
real exchange rate, domestic price level and private sector real wealth.? These variables were chosen
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since changes in them, arising from an increase in palm oil production, exert an essential influence
upon the development of other key variables and for the domestic economy as a whole. The
simulation outcomes were generated by a program called “Dynare”, which is designed for solving
and simulating deterministic and stochastic dynamic general equilibrium models (see Adjemian et al.,
2011), and it is also suitable for a small open palm oil-exporting economy such as that of Malaysia.
Since the palm oil price fluctuating movements show no apparent upward trend over time, we
conducted one simulation scenario in this paper, representing 15% increase in palm oil production,
which indicates extraordinary upward movement in palm oil production and exports (see Figures 2
and 3). This also can be justified by increased global demand for palm oil in recent years which
providing a major stimulus to Malaysia’s economic development.

A summary of the long run steady state properties of the Malaysian macroeconomic model
focusing upon the key macroeconomic variables mentioned previously, for increase in palm oil
production scenario, is summarized in Table 3. This table shows the long run deviations in the
steady state values of the aforementioned macroeconomic variables, in percentage terms, from
their presumed initial base values. In addition, the impact of palm oil production increase upon the
adjustment path of each key macroeconomic variable of interest is contained in Figure 5. The
horizontal axis measures time periods while the vertical axis for each diagram measures the
percentage deviation of each variable from its initial or base value. These graphs indicate that
the adjustment period arising from palm oil production increase lasts 60 periods, by which time all
variables have reached their long-run steady state equilibrium. Each graph contains one scenario,
which represents the impact of palm oil production increase upon the variables of interest.
A detailed analysis of the simulation results arising from palm oil production increase is discussed
in detail below.

Table 2. Parameter values

B =1 B,=0.27 B5=0.52 B,=0.56
Bs =0.23 Bs=0.98 B,=0.27 Bs=1
B,=0.40 B,0,=0.04 B,,=0.03 B,,=0.55
B13=0.53 Bra=4 Bis=1 B16=0.30
y =0.50 6=0.60 ©=0.50 0=0.50
6, = 0.48 6, = 0.41 v=0.48 uy =07
U, = 0.58 =1 & =0.03 £=0.02
&=1 £5=0.78 £6=0.62 T=0.48
¥, =0.39 ¥,=0.09 ¥,=0.23 X,=0.60
X3=0.02 N,=1 a;=0.21 a;=0.02
a,;=0.36 (=0.60

Table 3. Steady state properties of the model (percentage deviation from baseline)

Variable t xn mntx c wP y No k9 k" kP
15% oal* -7 0.01 12 0.0 152955326
21338

*Palm Oil production increase
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It is assumed that an increase in palm oil production by 15% initially leads to an accumulation of
foreign asset stocks, arising from current account surpluses (current account effect) during the
earlier part of the adjustment path (not shown in Figure 5). This arises from an immediate increase
in palm oil exports and surplus in the palm oil trade balance and higher foreign interest income
(see Equations 23 and 24). An initial accumulation of foreign exchange reserves leads to
a temporary increase in the money stock so as to maintain the management of nominal exchange
rate policy, leading to an increase in the domestic price level in the short term.

Total real government revenue increases immediately during the early stage of adjustment pro-
cess, as can be observed from Figure 5. This is, in turn, facilitating larger government capital spending
upon public capital (infrastructure) and human capital formation and larger potential benefits for the
private sector. Accordingly, this enhances development in the non-palm oil sector. Real government
revenue increases thereafter to the long run steady state level where it is higher than its base value
by 9.5 percent. This result is perfectly consistent with Malaysian government goals of bringing about,
and benefitting more from, an increase in palm oil production in the economy.

Developments in government revenue (revenue effect) influence total real income directly since
government expenditure increases, and indirectly through development in non-oil output supply as
can be observed from Equation 22. The indirect effect is stimulated, as mentioned above, by public
capital stock and human capital stock accumulation, which also promotes the private capital stock
and non-palm oil output supply. Also, increased government real income arising from palm oil
production increase will have an impact upon the real exchange rate. During palm oil increase periods
the government increases its expenditure to retain its balanced budget policy, resulting in increased
demand for both non-palm oil and imported goods (see Equation 1). Consequently, the increased
demand for non-oil output (spending effect) will cause a higher domestic price level during the short
run and an appreciation of the real exchange rate. As can be seen from Figure 5 the exchange rate will
appreciate slightly by 1.5 percent during the early stage of adjustment path, before depreciated to the
long run steady state level where, due to an increase in the price level in the earlier adjustment
process. An appreciation of the real exchange rate during the short run (exchange rate effect) will have
an influence upon the adjustment of a number of key macroeconomic variables, particularly non-palm
oil exports, non-palm oil imports, and therefore, non-palm oil trade balance, and consequently upon
the domestic economy as whole.

The non-palm oil trade balance initially deteriorates during the adjustment process by almost
7.5 percent, as can be seen from Figure 5. The main reason for the deterioration in the non-palm
oil trade balance is a combination of increasing non-palm oil imports and declining non-palm oil
exports throughout the adjustment path. Increased non-oil imports are stimulated by an appre-
ciation of the real exchange and an increase in real domestic income. However, the adjustment of
non-palm oil exports is strongly influenced by the initial appreciation of the real exchange rate. As
the real exchange rate appreciates this may result in a loss of competitiveness for non-palm oil
exports (exchange rate effect), and higher domestic demand stimulated by an increase in real
income increases the demand for non-palm oil imports.

During the medium to long run steady state, the non-palm oil trade balance experiences a slight
improvement as a result of an improvement in non-palm oil exports. This arises from a subsequent
depreciation of the real exchange rate, as can be observed from Figure 5. The non-palm oil trade
balance declines by almost 7 percent in long run steady state.

The simulation results for private sector real wealth point out that it increases continuously
throughout the adjustment process toward its long run steady state. It considerably accumulates
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Figure 5. The effects of palm oil
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by almost 15 percent, as can be observed in Figure 5. Increased private sector real wealth arises
due to an accumulation in private capital stock (see Figure 5), an increase in permanent income
and an increase in real money balances. The increased private capital stock is induced by increased
non-oil output supply (see Equations 3 and 4), which in turn is induced by government investment
spending on physical and human capital stock that is of further benefit to the private sector. This is
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due to the fact that public capital expenditure on infrastructure and human capital formation
raises the productivity of private factors of production, inducing both the aggregate supply of non-
palm oil output and aggregate demand for non-palm oil output.

Figure 5 also indicates that real income increases continuously throughout the adjustment process
(income effect), with most of the increase in realincome occurring very early in the adjustment process. It
is stimulated directly by an increase in palm oil production and also by subsequent changes in non-palm
oil output (see Equation 15). In long run steady state real income is approximately 9.5 percent higher
than its base value, as indicated in Table 3. On the demand side an increase in real income stimulates
non-oil imports, which in turn contributes to a deterioration of the non-oil trade balance.

Non-palm oil output supply improves continuously throughout the adjustment process to its
long run steady state in the early stage of adjustment. The major contributory factors to this
development throughout the adjustment process include: a continuous increase in private capital
stock, public capital stock (namely, infrastructure) and human capital stock (education and training
(a Labor productivity effect)) (see Figure 5). An increase in overall public capital stock is stimulated
directly by government development spending (spending effect). An increase in non-palm oil
output supply stimulates demand via private consumption and private investment. Also, an
increase in non-palm oil output supply increases the nation’s real income and induces imports,
thereby possibly leading to a trade balance deficit. Thus, the positive effects of an increase in non-
palm oil output supply are offset partially by deterioration in the non-oil trade balance.

The non-oil output is not likely to deteriorate during the early stage of the adjustment process
toward long run steady state from the above results. The revenue arising from the palm oil sector
increase leads to increased domestic demand for non-palm oil output, while a real exchange rate
appreciation reduces the demand for non-oil output (spending effect and an exchange rate effect).
The latter may contribute to a loss of competitiveness of the non-palm oil tradeable sector. In this
model, the former effect dominates the latter effect and non-palm oil output demand increases
overall. The non-palm oil output supply, during the early periods of adjustment, increases due
primarily to the gradual accumulation in physical and human stocks (see Figure 5 and Equation 22).

In the long run, steady state non-palm oil output supply is found to be higher than its base value
by 5.3 percent. This is again due to the accumulation of public and human capital stock as well as
private capital stock in long run steady state.

5. Conclusion and policy implications

This paper has utilized a dynamic general equilibrium macroeconomic model for Malaysia, an
important palm oil producing and exporting country, aimed at evaluating the effects of additional
palm oil revenue upon key macroeconomic variables. Additional palm oil revenue is assumed to
have occurred as a result of palm oil production increase. Key macroeconomic variables focused
upon were the real government revenue, the real exchange rate, the non-palm oil trade balance,
public capital stock, human capital stock, non-palm oil output and real income.

The simulation results from the base scenario suggest that an increase in palm oil price by
15 percent would potentially result in an increase in foreign assets, real government revenue,
private capital stock, private sector wealth, real income, public capital stock, human capital stock
and non-palm oil output supply and demand. These results confirm how a rise in production has
a pivotal role in increasing GDP and its components. However, the palm oil sector boom also has
the potential to some extent to deteriorate the non-palm oil trade balance through a loss of
competitiveness from a slight real exchange rate appreciation during the short run. The simulation
results also has displayed the importance of a number of channels through which a palm oil
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production increase will affect the macroeconomy, namely: a revenue effect, income effect,
spending or wealth effect, exchange rate effect, and current account effect.

It is worth mentioning here that, as emphasized in previous empirical studies (Dislich et al,, 2017;
Hidayat et al., 2018; Qaim et al., 2020) expansion of oil palms leads to deforestation, declining biodiver-
sity, and has negative impacts on the ecosystem. The issue that marked by the EU (the second-largest
importer of Malaysia palm oil) and leads to palm oil sanction by these countries. However, an increase in
production is also possible without expansion of the area of land used for oil palms. The Malaysian
government should take the initiative and show its intention to implement the intensification policy more
seriously to boost the production without further expansion of oil palm plantation.

The fiscal policy responses by government could improve productivity and increase the availability and
type of capital available for the non-palm oil tradable sector, such as that for the manufacturing sector,
by changing the composition of government investment in infrastructure and human capital formation in
non-palm oil tradable sector. This will eventually improve their competitiveness. The benefits for the non-
palm oil sector arising from public capital stock and human capital stock accumulation induced by the
increasing in palm oil production sector could be of substantial importance in terms of employment and
growth generation for Malaysian economy. An increase in non-palm oil output will possibly lead to an
increase in the demand for

The model presented in this paper can also be modified with the aim of conducting equivalent
simulations under alternative exchange rate policies, combined with different degrees of international
capital mobility. A change in the nominal exchange rate from a managed float to flexible exchange rate
regime could affect the development of the overseas sector; therefore, the government may further
minimize the minor adverse effects of the palm oil boom upon the non-palm oil trade balance by moving
to a more flexible exchange rate system. Moreover, the model can be used to evaluate the effects of the
declining in palm oil production and prices upon key macroeconomic variables, arising from containment
measurements due to the spread of coronavirus pandemic. The economic effects of the spread of COVID-
19 were widespread and uncertain, as supply-side and demand-side of the palm oil sector were affected.
Therefore, it could also be interesting to conduct a decreasing in palm oil production and prices scenario
and its impact upon the Malaysian government’s budget and other key macroeconomic variables in order
to develop appropriate economic policies to address the negative effects. However, due to the limitations
of data and the time allocated for this study on the one hand, and the complexity of the model to
complete policy analysis, on the other hand, these additions have been left for future studies.
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Notes

1. The model of Cox and Harvie (2010), and Issa and
Harvie (2013) have their foundation in the contribu-
tions of Dornbusch (1976), Buiter and Miller (1981),
Eastwood and Venables (1982), and Buiter and Purvis
(1982),Harvie and Thaha (1994).

2. The adjustment of a number of macroeconomic vari-
ables can be obtained from the simulation analysis.
However, in order to keep the discussion tractable,
focus is placed on only a few key variables as
emphasised here.

3. This explains the continual increase in non-palm oil out-
put supply in the early stage of adjustment (see Figure 5).
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