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Abstract. Rice is the primary needs of the human to survive. Moreover, food problems,
especially in rice, are relating to availability, distribution, price, consumption, demands, and
other impacting factors. Consumer demand toward rice is influencing by many factors, such as
the price of rice, the price of substitution and complementary goods, and the total population.
This study aims to analyze the factor which impacts the rice demand in Makassar. This study
conducted Makassar from May to July 2017. Data used in this study is a time series collected
from a 2011-2016 period and analyzed by linear regression analysis method. The result shows
a determinant coefficient (R2) score is 0,925, which means that 92,5% of the dependent
variable variances (Y) can be explained by its independent variables (X). The residual score of
7.5% has explained by other variables that do not include in the study. A simultaneous test (F-
test) together impacts significantly toward the rice demand in Makassar, while partially (t-test)
corn and egg price do not significantly impact the demand.

1. Introduction

One of the agricultural developments is to increase agricultural production, which always guided to
boost the welfare of farmers until the agricultural sector be an ultimate priority in developing the
Indonesia economy. This will donate significantly in sustaining people’s lives because 1) food
production is generally needed, 2) raw material production for the industries, 3) foreign exchange
earner. These three aspects are the agriculture involvement in economic development as a whole and
supporting half to other sectors [1].

Along with the growing population, the demand for rice is also increasing each year. Rice
consumption level in Indonesia in 2002 has hit 120 kg per capita per year. This, by chance, pushed the
government to achieve food sufficiency to reduce food vulnerability [2]. The extensification effort to
boost rice production done through intensification and extensification. The extensification has done by
expanding land from utilizing the drylands due to solving the decrease land area. The declining area of
rice fields in Java is reaching 50.000 ha/year [3].

The developing consumption of rice per capita per year from 2006 to 2014 shows a downward
trend that significantly numbered 11,26%. In 2006, rice consumptions per capita were at 95,85 kg per
capita per year, decreasing each year for at least 1,5% on average. By 2014, the rice consumption then
numbered at 84,63 kg per capita per year. The most extreme decline happened in 2007, whe the
consumption only rate in 6% or 5,42 kg per capita per year. The developing rice consumption at the
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national level is 21,5 million tonnes per year, decreases with an average 0,06% each year or 19.591
tonnes per year [4].

The declining trend on rice consumption assumed to affect the welfare increase on people and
health awareness, so the carbohydrate consumption which obtaining from rice has shifted to healthier
food. This probably caused by changes in food consumption patterns and preferences. The government
using two ways in achieving food sufficient: first, they use the technology innovation and provides
subsidized fertilizers to farmers [5], and second, they try to hold the rice consumption by campaigning
“one day without rice” for each week and to promote other staple foods. These strategic can’t claim to
achieve success due to Indonesians are remaining to determine by rice as the source of carbohydrate.
Rice consumption per capita, which fluctuates year-on-year affects the demand for rice, including in
Makassar, has shown below [6].

Table 1. Rice demand in Makassar from 2011-2016 (Tonnes)

Year
Hh 2011 2012 2013 2014 2015 2016
January 1065203 1186403  18197.83 2001220  24111.43  25532.12
February 10643.09 12012.54 18243.54 20873.53 24455.17 25876.36
March 10727 21 12689.60 1862758  21142.94  24672.19  26012.30
April 1078202 1377683 1866238  21747.74 2489228 2612843
May 10801 .43 14012.32 18921.67 22012.54 24982 .17 26231.40
June 1081907 1532950  18994.65 2213221 2513276  26549.40
July 1082201 15495.78 19012.43 22321.32 25342.39 26746.70
August 10866.05 15884.21 19176.76 22653.95 25398.75 2671942
September 1087550 1662131 1923209  22864.43 2543749 2723458
October 10893.70 16882.07 19421.56 23012.45 25462.50 27246.12
November 1093490  17320.81 1952173 23438.60  25497.80  27453.12
December 1099923 18112.75 19741.20 23546.23 25501.70 27837.50
Average 10818.02 15000.15 18979 .45 22146.51 25073.89 26630.62

Source: Makassar in Numbers (2010-2015)

Table 1 shows that rice demand, on the average increase year on year with a decreasing percentage.
It probably caused by the effect of several factors, and according to [7], the inclining or declining of
demand is often affected by certain matters, such as the price, substitute and complementary goods,
and also total population. Based on what has explained before, research in analyzing rice demand as a
strategic commodity considers necessary.

2. Methodology

This research conducted in Makassar in May 2017. The research location is enacted based on some
considerations where rice is the primary needs, and rice demand in the city is higher than in the
village. The used of time series has taken from 2011 to 2016. The data source is obtained from
institutions that supported this research, such as the Centre of Statistics Bureau in Makassar,
Department of Agriculture in Makassar, Department of Animal Husbandry in Makassar, and the
Indonesia Logistics Bureau (BULOG) in Makassar. Afterward, data is collected through a few
methods: 1) taking notes, where it aims to obtain the secondary data; 2) in-depth interview has done
through a question answer session with stakeholders in appointed institutions.

In this research, multiple linear regression analysis aims to analyze all the presume variables like
rice price (HB), a total of the population (JP), corn price (HJ) as the substitution goods and egg price
(HT) as the complementary goods toward the rice demand. The estimation model generally formed
below:

Y = By + B,X, (1

[
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Based on the general estimation model above, the equation for this research then formed as follow:

Y = BotPrXat+BaXo+ BsXs + - +Bndy + £ 2)
Wheres:
Y = Rice demand (tonnes/from January 201 1- December 2016)
bo = Constant
X1 = Rice price (Rp/Kg/month, period of January 201 1-December 2016)
X2 = Population in total (Jiwa/ month, period of January 2011-December 2016)
X3 = Com price (Rp/kg/ month, period of January 2011-December 2016)
X4 = Egg price (Rp/kg/ month, period of January 201 1-December 2016)
bl-b4 = Regression’s coefficient
e = error

The data used is normally distributed, so the regression model should be transformed using a
natural logarithm (In). Natural logarithm uses to analyze the linear relation between the independent
and dependent variables, which at first did not have any relationship [8].

Equation model (1) onwards transform to model below:

Ln=Lnbo +blInX1+ b2InX2 + b3InX3 + b2InX4 + e (3)
Whereas;
LN = Rice demand (Ton/ month, the period of January 2011-December 2016)
bo = Constant
X1 = Rice price (Rp/kg/ month, the period of January 2011-December 2016)
X2 =Population growth (Jiwa/ month, the period of January 2011-December 2016)
X3 = Com price (Rp/kg/ month, the period of January 201 1-December 2016)

X4 =Egg price (Rp/kg/ month, the period of January 2011-December 2016)
bl-b4 = Regression’s coefficient
e = error

9 Results and discussion

3.1. Results "
The result of determining factors toward the demand for rice can bee is seen in t40le 2 below.

Table 2. Parameters of multipleénear regression analysis toward the demand for rice in Makassar

nstandardized Standardized
Model coefficients coefficients t Sig.
B Std. Error Beta

(Constant) 0.128 0.0033 0.000 1.000
Rice price (HB) -0.390 0.068 -0.390 5.773 0.000
Total population 0.571 0.055 0.571 10.478 0.000
(JP)

Corn price (HI) 0.021 0.047 0.021 0.454 0.652
Egg price (HT) 0.067 0.042 0.067 1.609 0.112

Source: Processed secondary data, 2018.

The analysis result shows that constant score is numbered 0.128, meaning that if there is any
change in rice price, population growth, corn price, and egg price for about 1 point, the demand for
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rice will increase as much as 12,8%. Rice price (bl) shows a coefficient score of 0.390, meaning that
1% of rice price increase will affect the rice demand for 39%. Likewise, the total population (b2)
shows a coefficient score of 0.571, meaning that a 1% increase in population will affect the demand
for rice, about 57.1%. Those can imply if the other variables are considered fixed.

Rice price analysis also shows a negative coefficient, meaning that if the price is increasing, then
the demand will move oppositely. From a statistic perspective, these variables are significantly
impacting the rice demand, meaning that whether incline or decline of rice demand affected by the
fluctuating rice price.

Weather condition that keeps changing can affect the agricultural condition and also the harvest
quality. This can be the main cause of rising prices in several traditional markets in Indonesia [9]. To
enter the rainy season at the moment will cause an effect to drop the harvest quality. As a result, a total
of rice stocks is declining while the demand remains high; by that, the supplied rice to the markets is
decreasing slowly. To obtain the maximum result, plants should optimally preserve. But if the
fertilizer price arises, then farmers are forced to increase their product’s price.

The price of agricultural products fluctuates relatively. This relates to a climate condition that has a
big impact on the harvest quality. This is aligning with the law of demand, which stated that the lower
the price, the higher the demand will be. On the other hand, if the price of rice rises, the demand will
automatically decline. Consumers will shift their consumption from rice to another product that has a
cheaper price but has similar utilization.

Onwards, the regression coefficient score for the total population concludes that if the population
number is climbing up, then the demand for rice will also increase. The t-test result shows that the
total of the population variable gives a positive impact significantly on rice demand. This led to a
statement that the growing population is directly aligning with the demand for rice. Population growth
influences the number of born babies, but will probably alleviate because of the amount of mortality.

3.2. Discussion

In the spatial context, population mobility is also impacting the changes in a number of the population,
where immigration will add the population number, and otherwise, emigration will reduce the
population in an area. A large-size population for some people is a positive thing because with that in
occur will produce a high quantity of labor. However, some said that it would add more burden to the
government’s spending because it aligns with the rising demand along with the growing population
[10].

The corn price variable is not significantly impacting the rice demand in Makassar, even though it
shows a positive relation toward the rice demand. This led to the conclusion that if the price of corn
rises, the rice demand will also increase. Corn contains carbohydrate which considers as the substitute
good toward rice in Indonesia. [11] states that corn is not the staple food of the Indonesian people, so
farmers grow rice at certain times when the season is no longer suitable for rice planting. The effect is
not too large, only about 0.654% has increased rice demand every 1% increase in corn prices.

According to [12], maize can be positioned as one of the main food crop commodities as a second
source of carbohydrates after rice, which is very instrumental in supporting food security. Through this
function, placing corn as the government's success in diversifying food to reduce dependence on rice
staple foods. Apart from bging a corn consumption, material plays a very important role in the feed
industry. Corn is the main component (60%) in the feed ration. It is estimated that more than 55% of
domestic corn needs are used for feed, while for food consumption, only about 30%, and the rest is for
the needs of other industries and seeds.

The same thing was stated by [13], which stated that the role of maize had changed into industrial
raw material rather than as food. The position of corn as the main food commodity after rice makes it a
substitute commodity (substitution) for rice. Corn is an alternative choice for the community when rice
prices rise. This consumer behavior influences the behavior of producers by increasing the number of
offers. The government's enthusiasm for shifting the staple food menu from rice to non-rice has
actually been echoed since the 1960s. Besides, the fluctuating price of corn fluctuating is caused by
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changes in demand, changes in production and supply of com from other regions outside Makassar
City, as well as changes in prices at the distributor level.

The last variable in this model is the price of eggs, where the price of eggs does not significantly
influence the demand for rice in Makassar City. In the egg price analysis model, the regression
coefficient is positive. So it can be interpreted if the price of eggs rises, the amount of rice requested
will rise. This can be related to the function of rice and eggs as additional food sources of protein. If
the price of eggs rises, the demand for rice will increase in order to fulfill additional food as side
dishes for consumption. Eggs are a food source of protein and as a complementary food as a side dish
for consumption.

However, from the results of the regression analysis, eggs are positive so that eggs cannot be
explained as supplementary items but substitute goods. Eggs as one of the poultry livestock products
have a protein that plays a very important role in the human body because protein functions as a
building material that is forming new tissue material in the body, regulating substances that regulate
various systems in the body and as fugh the protein will be bumed when energy needs the body cannot
be filled with carbohydrate and fat. Almost all types of people can consume this type of food as a
source of animal protein. This is because eggs are one form of food that is easily obtained and also
casy to process. This makes eggs a type of food that is always needed and widely consumed by the
comugmnity. In turn, the need for eggs will also continue to increase [14].

e F statistical test basically shows whether all independent variables entered in the model have
a joint influence on the dependent variab he F test results show a value of 207.976, which is
greater than the F table and means that all independent variables (X) entered into the model together
show the effect on rice demand variables in Makassar City. While the R2 test results are 0.925, which
means that 92.5 percent of the diversity of the dependent variable (Y) can be explained gan be
explained by the diversity of the independent variable (X) and the remaining 7.5 percent is explained
by other variables not included in the model. The analysis results obtained by the correlation
coefficient (R) of rice demand of 0.962 with a positive sign and close to 1, it can be interpreted that
between the dependent variable (Y) has a close relationship with all independent variables (X).

4. Conclusion

Multiple linear regression analysis shows a significant relation in rice price and total population
toward rice demand in Makassar. The simultaneous test shows that independent variables (X)
significantly affect the rice demand, and the R2 score is 92.5% which explains the dependent variable
variances (Y) can explain by its independent variables (X), and 7.5% is another variable that does not
include in the regression model.
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