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ABSTRACT

The aim of this study is to describe the important variables shaping Malaysian cocoa industry via
formulating a market model that represent cocoa production, import demand, domestic
consumption, export demand and prices along with a stock equation as a closing identity. The model
is estimated utilizing two-stage least squares annual using data extending over the period 1978-
2012. The results suggest the important factors affecting cocoa production are real cocoa beans
prices, planted area and bank lending interest rate. The key determinants of domestic consumption
are cocoa bean prices, the Malaysian economic activity and lagged domestic consumption in addition
of the expansion in cocoa products’” manufacturing industry. The export demand has been found to
be elastic to all the variables including cocoa world price, real effective exchange rate, world income
the previous year export demand and a negative trend since 1989, reflecting a shift of export pattern
from cocoa bean to downstream products . The cocoa stock, cocoa world price and lagged domestic
price are the main important factors influencing the domestic price of cocoa. Furthermore, a
counterfactual analysis suggests that increasing the planted area will be beneficial to the industry.

Keywords : Simultaneous Equations , Malaysian Cocoa , Counterfactual Analysis
Field of Research: Commodity Market, Aggregate Supply and Demand Analysis

1. Introduction

The Malaysian cocoa sector plays very important role to the country’s economy. As a job provider, it
offers employment chances for about 31 thousand persons employed in the industry'. Additionally,
the industry contributes to the economy as an export earner. In 2012, cocoa beans and cocoa

! This figure includes estate workers, smallholder, grinders and chocolate manufacturing.
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products contributed 4% of the total value of Malaysia’s exports of the major commodities and their
products. Moreover, the industry contributes about 0.02 % of the country’s total GDP.

In accordance with a number of national policies, inter alia, National Agricultural Policy (NAP) and
Industrial Master Plan (IMP), the cocoa industry in Malaysia has gone through significant changes
during the last few decades. To accomplish national economic development on the road to
maximizing income through optimal employment of resources, these national policies focus on crop
diversification and value added agro-based industrialization (Azhar, 2007). The previously relatively
low production costs and efficient marketing structure made cocoa production a profitable venture
in Malaysia. Thus, it sustained an upward trend in the planted area to reach a peak of over 414
thousand hectares in 1989 and, consequently, the production of cocoa increased to achieve its
highest amount of over 247 thousand tonnes in1990. However, this trend has been transposed since
then. The major factor that led to this switch was the dwindling world prices (Figure 1). Other
reasons are increasing labour costs, loss of production due to pests and diseases (which is the main
reason of economic decay in most producing countries) along with a switch in the relative
competitiveness of other crops (particularly oil palm). In 2012 only about 21.7 thousand hectares
were under cocoa with a total production of about 3.6 thousand tonnes (Figure 2).
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Tawau Market.

Figure 1: World and Malaysian Cocoa Beans Prices (USD/Tonnes) during 1980-2012
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Source: Malaysian Cocoa Board (2012)
Figure 2: Cocoa Area (Ha) and Cocoa Production, Imports, Exports and Grindings (‘000 Tonnes) in Malaysia
during 1980-2012

The Malaysian cocoa grindings and downstream industry has however, developed spectacularly. At
present, Malaysia, with a total grindings of 299 thousand tonnes in 2012, is the fifth major cocoa
grinder in the world and the largest in the South East Asia. To satiate the shortfall in the rising
demand by the growing grinding industry that is not matched with the local production of cocoa
beans, Malaysia raised its imports of this commodity.

The export patterns of cocoa bean and its products over the period 1980-2012 are illustrated in
Figure 3. Through the period 1980- 1988 the export volume of the Malaysian cocoa beans expanded
at a compound annual rate of 21percent to reach a climax of 189 thousand tonnes, up from about
31 thousand tonnes at the beginning of that interval. Meanwhile, the exports of cocoa products
were growing at a very low rate. On the other hand, the exports of cocoa beans began a steep
declining trend since 1989 while the exports of the cocoa products continued stepping up. Malaysia
exported 25 thousand tonnes of cocoa beans. Its exports of chocolate, cocoa paste, cocoa butter,
and cocoa powder amounted to 26thousand tonnes, 60 thousand tonnes , 118 thousand tonnes ,
149 thousand tonnes, respectively, in 2012 (Figure3).
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Source: Malaysian Cocoa Board (2013)
Figure 3: Export Quantities of Cocoa Bean and Cocoa Products of Malaysia (1980-2012) (Thousand Tonnes)

Malaysian cocoa industry also plays an important role in the international market of cocoa products.
In 2010, Malaysia accounted for about 15% of the world exports of cocoa butter and about 13% of
cocoa powder. Moreover, 4% of the total world exports of cocoa paste came from this country.
However, it decreased its share in the global exports of cocoa beans from about 8.6% in 1990 to
about 1% in 2010 mainly due to the significant reduction in the production of this crop and benefit
from the value added resulting from manufacturing its downstream products. Currently, there are
10 local grinding plants in Malaysia with an annual processing capacity of 300,000 tonnes (MCB,
2011a).

Currently, 70 per cent of the locally produced dried cocoa beans are consumed by local grinders
and manufactures. Presently, there are 10 local grindings and more than 40 chocolate and other
cocoa products manufacturers.
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Owing to the growing importance of cocoa to the Malaysian economy and the worldwide cocoa
industry, this study attempts to estimate the market model of the Malaysian cocoa to investigate the
relationships between the different market variables. Furthermore, as mentioned previously in this
study, the Malaysian cocoa industry has undergone drastic change during the last three decades,
mainly the reduction of land devoted for cocoa This change has been rationalized by the
deterioration in the relative profitability as compared to other crops specially palm oil. Recently,
with increasing cocoa beans and anticipated growth in the demand for cocoa products in particular,
by China and India, there are suggestions on a “come back” to cocoa through increasing the cocoa
planting areas. Hence, this study, also, endeavours to gauge the expected outcomes of increasing
the area under cocoa.

This study contributes to the existing cocoa literature in two ways. First, it employs different cocoa
market model specification. Secondly, this study uses a relatively more recent data than those used in
previous studies on the Malaysian cocoa.

The remainder of the paper is organized as follows: Section Il briefly reviews the literature on
previous economic studies on cocoa and the methodologies used for examining its market models,
Section Il outlines the empirical methodology and Section IV reports and discusses the results while a
summary and some conclusions are presented in Section V.

Il LITERATURE REVIEW

The main constitution of models proposed in the analysis of agricultural commodity markets are
based on the components of the market model approach developed by Labys (1973) that entail s that
for a particular commodity, four equations , supply, demand, price and stock (commonly used as an
identity to present the market clearing condition) are employed simultaneously. To clarify more
complex structures of the market behaviour, these basic market models can be tailored and
reformulated. Incorporation of more variables enables the market model to be expanded. In this
section, relevant previous econometric studies of perennial crops including cocoa are highlighted with
special reference to cocoa in order to understand the market model especially in the system where
the market model works.

The relatively simple generalized theoretical model of Labys (1973) has widely been applied to most
of the agricultural commodities. In Malaysia, it has been applied to analyze and model the palm oil
(e.g. Shamsudin et al., 1988; Shamsudin and Arshad, 1993; Shamsudin et al., 1994; Lubis, 1994 and
Talib and Darawi, 2002, Ernawati, 2004, Amna Awad, 2005), rubber (e.g. Yusoff, 1988a) and cocoa
market (Rosdi, 1991, Yusoff et al., 1998 and Kox, 2000). The flowing paragraphs will briefly review
some of the recent studies on the Malaysian cocoa industry.

A study by Rosdi (1991) investigated the main factors that determine the cocoa prices Econometric
cocoa models for the world and Malaysian markets were developed. The models were estimated using
annual time series data. Each model consists of supply, demand and price equations, with stock as the
identity. His results show that domestic cocoa prices are determined by prices prevailing in the world
market. Domestic stock change is not significant. The world market itself, stock and consumption are
the main factors that influence the behaviour of cocoa prices. World consumption and export
demand are significantly influenced by the production index of the industrial nations and price of
cocoa. On the supply side, cocoa production is determined by cocoa price lagged by the gestation
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period. This implies that investment decision on cocoa three to five years earlier is an important
factor that determines cocoa supply.

Shamsudin et al. (1993) constructed a model of the Malaysian cocoa market following the approach
by Labys (1973). The model consists of production, demand and price equations in addition to stock
as an identity. They conducted their study utilizing data over the period 1965-1987. The findings of
their study indicate that the Malaysian cocoa price is dependent on the world cocoa price. The study
revealed that the industrial index of the industrialized nations is the key determinant for the demand
of cocoa and consequently, its price. Moreover, the price elasticity of supply with respect to cocoa has
been found to be low (consistent with a priori expectations) and is in agreement with the previous
studies of perennial tree crops.

Yusoff et al., (1998) conducted a study to determine the factors affecting the supply and demand for
the Malaysian cocoa beans using annual data over the period 1973-1992. His supply sub-model
followed the work of Alias et al., (1987) that diversified the supply into matured area and production
equations. They also differentiated demand into domestic demand, specified as derived demand, and
export demand. The results of their study suggest that cocoa hectarage is affected by the local prices
of dried cocoa beans, the price of copra, the cost of labour, and interest rates. The area under mature
cocoa trees is found to be the major factor affecting production. Other factors affecting this variable
are quantity of labour and the level of technology used in addition to amount of fertilizer applied. In
addition, their results show that domestic demand for cocoa is dependent on local prices of dried
coco beans and palm oil as well as price of local cocoa- based beverage (MILO) and the local demand
of the previous year. It is also revealed that among the factors affecting the foreign demand for
Malaysian cocoa are: the exchange rate of the Malaysian ringgit against the US dollar, level of world
cocoa grinding and one year lagged foreign demand.

Nasir (1998) conducted a study to explicate the economic implications of an export levy on the
Malaysian cocoa industry. He used a model consisting of five behavioural equations to describe the
production, exports, domestic demand, imports and export price; along with two identities to define
the domestic price and stock level of cocoa beans. The results of his study indicate that the
imposition of an export levy would lower producer prices and raise export prices and consequently
production and exports would decline while domestic utilization and imports, on the other hand,
would increase.

A study by Mohammad Haji Alias et al., (2001) has investigated the impact of government rural
development expenditure, a proxy for government policy, particularly, public investment on the
supply response of three major perennial export crops, including cocoa beans. Time series annual
data for the period 1975-1997 have been used. The Engle-Granger two step procedures for co-
integration analysis have been applied. The response of cocoa producers to government expenditure
is elastic in the long run, while yield has remained fairly stable.

111 METHODOLOGY

1. Model Specification
1.1 Conceptual Framework

The basic market model which was proposed by Labys (1973) has been used to develop the
framework in this study. The detailed mode is illustrated in Figure 4.7. The market model can be
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summarized into supply (Q;), demand (C;) and price (P;) sub models in addition to supply equal to
demand (Q; = C;) as market equilibrium condition , is as follows

Q:=q (Qs1, Peiy Z, Uy)
C.=d (Dt-1, P, Pst, A, Tt)
Pi=p (Pey, It)

Q:=¢C

where

Q. = commodity supply

C = commodity demand

P: = commodity price

Pei = prices with lagged distribution (i=1,2,3,....)
I, = inventory or stock

Z = policy variables influencing supply
P* = prices of substitute commodities
A, = economic activity level or income
T, = technical factors

A detailed structure of the Malaysian cocoa model is presented in Figure 4. The left side of the figure
provides the principle constituents of the supply, while the right one represents the major
components of the demand. On the supply side, current production of dry cocoa beans both for
estates and smallholders depends on the planted area and the yield in the corresponding sector. The
yield of this crop is expected to be influenced by climate such as solar and rainfall, technology and
fertilizer price. Area harvested depends on the area planted. The latter is determined by the cost of
production and expected returns which are reflected by the expected producer prices and the price
of an alternative tree crops such as rubber and oil palm. Another variable that can influence the
planted area is the government expenditure on rural and agricultural development and the interest
rate on the loans for agricultural production. One more component of the cocoa beans supply is
import which depends on the world prices of cocoa beans as well as the industrial production index
in addition to the Malaysian exchange rate.

Demand for cocoa bean is composed of demand for domestic utilization (grinding) and exports. The
domestic demand depends on own local price, the industrial production index of Malaysia as a proxy
for its economic activity level. The export demand is a function of its export prices, Malaysian
exchange rate and the importing countries’ income in addition to the world population.
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1.2 Model Specifications

The specifications used in this study for estimating the supply response for Malaysian cocoa
beans production is based on the model developed by Shamsudin et al. (1993) Shamsudin (1993
and 1998) . It also follows Mohammad Haji Alias (2001) who included government expenditure
and Yusof et al. (1998) by including the interest rate of agricultural sector.

I Cocoa Beans Demand

The demand for cocoa beans is a derived demand as it used as input for producing final cocoa
products such as cocoa butter, cocoa powder and chocolates etc. When price determining factors
change over time, firms in general do not respond immediately, but they rather, delay their
responses to changes affecting the demand. Thus, they spread their responses over some period
of time. The nature of such response would vary from commodity to another, the differentiating
factor being the durability or perishability of the commodity of interest (Labys, 1973). Due to
lagged or incomplete information and adjustment cost, the relaxation of the equilibrium
hypothesis in the general function has usually been achieved by specifying a dynamic model
within the framework of a general distributed model. The demand for cocoa beans does not often
adjust immediately to the changes due to various institutional and technological rigidities.
Therefore, lagged variables are included, then, some of them will be dropped from the demand
equations during the general to specific exercise.

a.Domestic Demand

Domestic demand is assumed to depend on the domestic price of cocoa beans and domestic
economy activity. From the plot of Cocoa Domestic demand data it has been noticed that there
was shooting up trend starting from 2003 which might be explained by the expansion in the cocoa
processing industry with opening new cocoa products manufacturing factories like Ceres
manufacturing plant (Panlibuton and Meyer, 2004) . Therefore, a dummy variable D3 is included
in the model. Thus, the domestic demand for cocoa bean can be represented as follow:

CBDD, = f (RCBDP, RMGDP, D2003, CBDD..)
where

CBDD,; = Domestic demand (consumption) at time t.
RCBDP; = Malaysia cocoa beans real domestic Price at time t.

RMGDP; = Malaysian real GDP at time t as proxy for output or economic activity
growth.
D003 = Dummy variable; D2yy3 = 1 from 2003, D,gg3 = 0 elsewhere.

Like all other demand models , the own price coefficient is expected to carry a negative sign while
the Malaysian real GDP indicating economic activity growth is expected to carry a positive
one. The dummy variable is also expected to carry a positive sign.

b.Export Demand

The specification of export demand of cocoa beans is slightly different from the domestic demand
in the variables i.e. instead of local price we used world price of coca beans and instead of the
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Malaysian GDP and domestic prices we used the world GDP as a proxy for the world economic
activity and world prices. The model also includes an exchange rate variable. A dummy variable
(D1ogg) has been used in the model to account for the shift away from exporting upstream
exporting downstream products. Thus, export demand is modelled as a function of world GDP
and the world price of cocoa as follows:

CBXQ; = f (RWGDP; ERMY; WCBP; CBXQyt.1, D19g9)

where

CBXQ; = Export demand for cocoa beans at time t.

RWCBP; = Real World price of cocoa beans at time t.

RWGDP; ; = Real World GDP at time t.

ERMY, = Malaysian Ringgit Exchange rate against the US Dollar (RM/USD) at time t.
D1og9 =Dummy variable; Digg9 = 1 from1989 onward, D,9g9 = O elsewhere.

The income or output (GDP) is expected to carry a positive signs while the signs of the
coefficients of the rest of the variables are expected to be negative.

Il Cocoa Beans Supply
Cocoa is a perennial crop, and trees start yielding beans about three years after planting.
Yields increase with time and reach a peak at around 8 years after planting. With proper

husbandry practices, yields will be sustained for up to 20-25 years.

a. Production
CBPQ; =f(RCBFP.;, RPOFPy, IR, CBPA,, T, CBPQ ;)

where

CBPQ; = Cocoa bean total production (tonne).

RCBFP, = Real cocoa beans farm (producer) price (RM/tonne).
RPOFP; = Real palm oil farm (producer) price (RM/tonne)

IR; = Interest Rate (Average Bank Lending Rates).

CBPA, = Cocoa area in Malaysia (ha).

T = Linear time trend.

b. Import Demand of Cocoa Beans

As mentioned before, Malaysia imports cocoa beans to meet the rising demand by the grinding
industry. The specification of the import demand of cocoa beans is similar to that of the domestic
demand with slight differences in the variables i.e. instead of local price we used world price of
coca beans. Additionally exchange rate variable is included in the import demand model. Thus,
the import demand function can be specified as follows:

CBIM, = f (RCBWPt, RMGDPt, CBCSTKt, CBIM, ;)

where

RMGDP; = Real Malaysia GDP (RM million)

CBIM; =Import demand for cocoa beans at time t.
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RCBWP,, = World price of cocoa beans at time t.
CBCSTK., = Malaysian cocoa beans opening stock (tonnes)
ERMY; = Malaysian Ringgit exchange rate against the US Dollar (RM/USD) at time t.

The signs of the coefficients for Malaysian economic growth represented by Malaysian industrial
production index and world price of cocoa beans are all expected to be positive, while the
exchange rate coefficient is expected to carry a negative sign.

1. Price transmission
a. Cocoa Beans Local Price
The Cocoa Beans Local Price in Malaysia in can be presented as follows:

CBDP, = f(WCBP,, CBCSTK;)

Where

CBDP, = Cocoa Beans Local Price

WCBP= World price of cocoa beans at time t.
CBCSTK; = cocoa bean closing stock at time t

The model is closed by an identity

CBIM; , CBQP;- CBXQ; + CBDD,,A CBCSTK;
Where

A CBCSTK, = change cocoa bean stock at time t

1.3 Estimation Methods and Data Sources

The specified econometric model is estimated using the Two Stage Least Squares method (2SLS).
the system is solved using 2SLS estimates. Macro-economic variables are generally non-stationary in
nature

and such non-stationary variables cause serious problems for typical inference procedures from OLS
regressions. Hsiao (1997a, 1997b) investigated whether similar problems arise in the context of 2SLS
regressions. His works suggest that “nothing needs to be changed in applying conventional 2SLS
estimator formula to estimate the unknown parameters and formulate Wald type test statistics. One
gets the same point estimates and asymptotic covariance matrix. The resulting Wald type test statistic
remains asymptotically chi-square distributed. In other words, non-stationarity and cointegration do
not call for different estimation methods or statistical inference procedures. One can just follow the
advice of Cowles Commission in constructing and testing structural equation models . . . All one needs
to do in structural model building is to follow the conventional wisdom” (Hsiao, 1997a, 1997b).
According to Sekhar (2003), “the essence of structural equation model is an explanation of the
movement of endogenous variables in terms of the exogenous variables. Pursuing his
recommendation, all the variables appearing in each of the equations are tested for stationarity
using ADF and PP tests but the presence of long-term equilibrium relationships in this study is
tested using the Bounds test instead of Johansen cointegration method because, unlike his case, the
variables in this study are not integrated of the same order.
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To gauge the impact of increasing the cocoa bean area a simulation exercise is conducted to find out
‘what if’ the declining trend in the cocoa area since the early 1990s is replaced with an increase of
the are at an assumed annual growth of 10%.

Data on the world cocoa price, the price indices of Malaysia and real Malaysia and world GDP as

well as the Malaysian exchange rate are obtained from the International Financial Statistics of the
International Monetary Fund. The data on cocoa production, area, imports , grinding (as proxy
for domestic demand) and domestic cocoa beans prices are available at the Malaysian Cocoa
Board website and FAOSTAT. Average bank lending interest rate are available at Bank Negara
Malaysia official web site. Cocoa beans and crude palm oil producer prices are available from
Statistics on commodities published by the Ministry of Plantation Industries and
Commodities, malaysia

IV RESULTS AND DISCUSSION
Estimated Equations
The econometric analysis of the data produced the results displayed in Table 2 below. The results,
overall, indicate that the model described in methodology section is the proper specification to
examine the market variables response. Moreover, the models are satisfactory in terms of their
explanatory powers.

The supply equation appears to fit the data better according to the diagnostics and it shows a high
explanatory power. Furthermore, all the coefficients carry the correct signs and they are all
statistically significant excluding the palm oil variable at lag 1lwhich is found to be negative,
indicating an existence of a negative relationship between and cocoa production. That is a plausible
result since an increase in the price of palm oil leads to an increase in its profitability and
consequently, the investment in its production at the expense of cocoa or , in other words, the shift
away from cocoa, which is highly probable as shown in the historical data of cocoa since 1980s
(Figure 2). Due to the increase in palm oil prices a significant area of land has been converted to
palm oil in the early 1990s resulting in a continuous decline of cocoa area. The planted area of cocoa
turned out to be an important determinant in supply equation due to the direct association of cocoa
production and planted land. The price of cocoa beans lagged 1 year is another factor affecting its
supply, which indicates that the farmers take decision about cocoa production one year ahead. The
previous year production also emerged as a major determinant factor for the current one. Finally,
the interest rate variable lagged 1 year has the expected negative sign and it is statistically highly
significant.

Regarding the import demand, it is modelled incorporating the world price of cocoa and Malaysia’s
GDP as well as the previous year imports of cocoa beans. The results indicate that domestic
consumption is highly sensitive to the Malaysian real GDP and cocoa bean stock. However, the
import demand is less sensitive to the real world price and Malaysian imports in the preceding year.
All the determinants carry the a priori expected signs and are statistically significant.

The domestic demand specification incorporates the local price of cocoa and Malaysian real GDP in
addition to the consumption of the last year. All the coefficients carry the a priori expected signs and
are statistically significant. The results indicate that domestic consumption is weakly sensitive to the
real GDP of Malaysia, but it is highly statistically significant factor which is a reasonable result as
cocoa bean in Malaysia constitute small portion of the economic activity or output growth. Similar to
the commodity demand in all the studies presented above, the role of the economic activity level



2nd INTERNATIONAL CONFERENCE ON MANAGEMENT, ECONOMICS
AND FINANCE (2rd[CMEF 2013) PROCEEDING

28-29 OCTOBER 2013. NOVOTEL 1BORNEO, KOTA KINABALU, SABAH, MALAYSIA
ISBN: 978-967-5705-12-0. WEBSITE: www.internationalconference.com.my

was found to be highly significant. The coefficient of one year lagged domestic demand is highly
significant and its value (0.66) indicates that the demand adjusts to its required level at a relatively
moderate rate. The demand of cocoa beans is negatively related to its own price, which is consistent
with theory, and the relationship between them is statistically significant. However, its elasticity with
respect to own price of cocoa beans falls in the inelastic range. Previous studies on the demand for
the agricultural primary commodities have shown that the price elasticities, both in the short and
long run are generally low or inelastic. Similar results of the studies were obtained for cocoa by
Bateman (1965), Behrman (1968), Melo (1973), Hwa (1981) Claessens (1984) Shamsudin et al.,
(1993) and Yusoff (2001). These findings were consistent with most of the other studies on other
primary commodities which were presented earlier such as on palm oil (Yusoff, 1988b and
Shamsudin et al., 1988), and on rubber (Yusoff, 1978 and Mohammad Haji Alias, 1988). Finally, the
expansion in the cocoa processing and cocoa products manufacturing represented by a dummy
variable was an important factor in boosting the local demand of cocoa beans in Malaysia

Table 3: Estimated Structural Equations

Supply
Production
LCBQs= 1.95681**+ 0. 256L LRCBFP ¢ ***- 05LRPOFP,; - 7.3433LIR 1.1* — 2.4047T** + 0.5708LCBPA***+.899LCBQ, ***
(2.51) (3.582) (-1.18) (-1.04) (-2.34) (3.52) (6.153)
R’ =0.9543 h=1.82
Import
LCBIM, = -4.234*** + 1 2530LRMGDP*** - 0.9761LCBCSTK*** + 0.28LRCBWP** + 0.4248LCBIM,  ***
(3.44) (3.95) (-7.53) (2.485) (2.25)
R*=0.7128 h=0.74
Demand

Domestic Demand

LCBDD,= 4.2835 - 0.0042LRCBDP,* + .294LRMGDP** + .357D005*** + 0.6066LCBDD, ,***
(0.17)  (-2.05) (2.30) (5.96) (7.88)

R?=0.9861 h =-0.3546

Export Demand
LCBXQ; =-115.5066***-0.18LRCBWP+0.5479LERMY***+1.9517WGDP,* -.78D1989**+ 0.9723LCBXQy.. ***
(-0.62) (-.174) (4.84) (1.91) (-2.22) (10.11)

R’ =0.9685 h=-1.1814

Domestic Price
LRCBDP; = -0.3583+ 2.0015LCBWP,*** — 0.1631LCBCSTK; + 0.2544LRCBDP,.,***
(-0.7104) (6.05) (-0.07) (4.362)
R*=0.8153 h=281
Producer Price
LCBFP=0.2065+ 0.0782LCBFP***(-1)+ 0.8024LCBDP***
(1.67) (21.857) (0.631)
R*=0.98153 h =0.2644

Identity
Change in Stock
CBCSTK; = CBQ;+ CBIM; — CBDD; - CBXQ;

Note: Number in parentheses are t-values.
*** Significant at 1 percent level

** Significant at 5 percent level

* Significant at 10 percent level
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The export demand estimation results show that the world real GDP parameter carries the expected
positive sign and is statistically significant. Income elasticity for cocoa export demand obtained from
the model compares positively with the results obtained by Shamsudin et al., (1993) who found
1.764. The export demand for cocoa is also significantly related to real effective exchange rates. The
effect of the world coca price on the export demand is insignificant and it falls under the inelastic
range, which reflects the lack of substitutability of cocoa with other products in the world market.
However the export demand was highly influenced by the previous year’s exports that brought
about a positive effect on the demand. The significant negative effect of the dummy variable with
value of zero before 1989 and value of one afterwards, reflecting the effect of government policy
towards reducing the exports of unprocessed cocoa beans to make use of its value added when it is
processed locally and the downstream products are exported.

All the estimated parameters in the price equations carry the expected signs and, apart from the
parameter of cocoa beans stock, they are all statistically significant. Although the coefficient of the
domestic cocoa beans stock variable has the expected negative sign, it is statistically insignificant.
The results also indicate that the domestic price of cocoa is determined by the lagged local price and
the world price of cocoa. The coefficients on lagged price and world price of cocoa are found to be
positive and statistically highly significant. One percent increase in average world price of cocoa
would increase the domestic price by about 2 percent. However, the elasticity with respect to the
one year lagged local price is very low which indicates that it is more elastic to the world price than
to its previous year’s level. Similarly, the producer or farm price turned out to be more sensitive to
domestic price than to its previous year’s level.

Effects of Increasing the Planted Area

To assess the impact of increasing the cocoa area a simulation exercise is conducted to find out
‘what if’ the declining trend in the cocoa area since the early 1990s is replaced with an increase of
the area at an assumed annual growth of 10%. The simulated values of all the endogenous variables
then were compared to the baseline solutions. The counterfactual results are given in Table 3.

Table 3: Simulation Average Value (1980-2010) for all the Endogenous Variables and Baseline
Compared to 10% Increase in Cocoa Bean Planted Area

Variables Baseline Increased Planted Percentage
Area Change
Cocoa Bean Production 103,600 117,700 13.61
Domestic Price of Cocoa Bean 5354.6 5351.7 -0.06
Domestic Demand 126,000 126,100 0.08
Cocoa Bean Import 110,900 78,912 -28.84
Export of Cocoa Bean 63,150 63,150 0

On the whole, the directions of response are consistent with theory. The increase of 10 percent in
the area of cocoa leads to about 13.6% increase in the estimated growth in cocoa bean production.
The increase of production is expected to increase the domestic stock and consequently, the world
stock of cocoa beans will increase slightly pushing its world price down slightly as the stock of
Malaysian cocoa is small portion of world stock. The domestic price will be affected by the world
price which turned out in the estimation results to be the most sequential factor affecting the
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domestic one. The results show that under the simulated scenario the domestic prices are expected
to go down by 0.06% lower than the baseline. The decline in the domestic price is expected to boost
the domestic demand slightly by about 0.1 higher than the baseline. Due to the increase in the
stock, import demand quantities are expected to decrease because the negative effect of increasing
the stock is higher than the indirect positive effect of decreasing the prices. The increase is in the
former ones is a result of the movement of the global import and export demand which will be
pushed up as a result of decreasing world price.

V CONCLUSIONS

The main objective of this paper is to examine the market variables of the Malaysian cocoa. The 2SLS
technique is employed to investigate the domestic supply, domestic and foreign demand, as well as
domestic price responses to the main determinants. All the models are consistent with theory as all the
variables carried the correct signs. The results of the diagnostics test indicate that the model described
in methodology section is the proper specification to examine the market variables response.
Moreover, the models are satisfactory in terms of their explanatory powers. The findings indicate
that the cocoa production is mainly determined by its planted area and its previous year production.
The domestic price of cocoa lagged one years and the bank lending interest rate lagged 1 year are
also important factors. The impact of palm oil price lagged one year, however, appeared to be
insignificant. The Malaysian cocoa beans exports are influenced by cocoa world price, world GDP,
the real effective exchange rate of the Malaysian ringgit along with its previous year’s level. The
domestic demand appears to be dependent on its own price and the economic activity of Malaysia
represented by real GDP and the expansion of cocoa-based product manufacturing business.

The previous year domestic price as well as the world price of cocoa emerged to be key factors
influencing its current domestic price. The price is also, affected, to less extent, by the demand
whereas stock level is found to be an insignificant factor. The estimated model appears to explain
the cocoa market in terms of its major structural elements. Thus, it is able to simulate the impact
increasing instead of decreasing the planted cocoa area. The counterfactual analysis of changing the
actual scenario of decreasing the planted area during the last two decades by assuming another
scenario with a sustained 10 percent increase in the planted area reveals a direct effect of a 13.6%
increase in Malaysian production of cocoa beans. The increase in Malaysian production of cocoa
beans will, indirectly, affect the global and domestic prices pushing them down as a result of
increasing the domestic stock and global stock. The later is expected to undergo a 0.06% decrease.
The decrease in the domestic price will enhance the domestic demand i.e. grindings by about 1%
while the drop in the world price will boost the cocoa beans trade. The Malaysian imports will
decrease by 28.8 % due to the increase in stock while the export will almost remain stagnant, which
is in favour to the industry because the increase in production is required to feed the downstream
industry and increase the exports of the cocoa products rather than cocoa beans. Additionally, the
decrease in import will improve the balance of trade. Although increasing the area under cocoa
seem to produce beneficial effect on the industry the land constraint factor in Malaysia curbs the
expansion in the cocoa production area to certain limit. Thus the increase in area should be
accompanied with enhancing productivity. Further research is required to address the impact of
increasing productivity which has been stagnant for long time.
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APPENDIX
Definitions and Sources of Data
Acronym Definition Source
CBAPE Cocoa planted area) Malaysian Cocoa Board
PCFP NominalPalm oil producer price (RM/tonne) (I\:/:;::Tt]rgdci)tﬁ:slantatlon Industries and
CBFP Nominal Cocoa bean producer price (RM/tonne) (I\:/:;::Tt]rgdci)tﬁ:slantatlon Industries and
IR Average bank lending interest rate Bank Negara Malaysia
RCBFP Real cocoa bean producer price RM/tonne) Nominal Price deflated by CPI
RPCFP Real palm oil producer price (RM/tonne) Nominal Price deflated by CPI
RCBDP Domestic price of Malaysian cocoa (Tawau)(RM/Tonne) Malaysian Cocoa Board
CBQP Cocoa bean total production Malaysian Cocoa Board
CBXQ Export demand of cocoa beans (Tonne) Malaysian Cocoa Board
RGDPW Real World GDP ( Million USD) IMF
ERMY Malaysian Ringgit Exchange rate against the US Dollar (RM/USD)IMF
CBQC Domestic consumption of cocoa beans(Tonne) Malaysian Cocoa Board
CBPMY Domestic price of Malaysian cocoa (Tawau)(RM/Tonne) Malaysian Cocoa Board
CBMQ Domestic consumption of cocoa beans Malaysian Cocoa Board
CBWP World price of cocoa beans (USD/Tonne) IMF
CPI Consumer price index Bank Negara Malaysia

L Natural log




