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1. Introduction   

The level and volatility of Indonesia’s inflation rate have historically been higher compared 
with the trend in the emerging countries. Whereas other emerging markets had average inflation 
rates of between 1.55% (y-o-y) and 3.05% (y-o-y) during the period 2011 to 2017, Indonesia 
recorded an average annual inflation rate of 5.13% (y-o-y) over the same period. Indonesia’s 
inflation characteristics apparently are different from other peer countries. Therefore, we propose 
to examine the factors influencing inflation in Indonesia, and also to study the differences in the 
determinants of headline, core and food price inflation.

Although Indonesia has higher inflation compared with its peer countries, the average 
headline inflation tends to decline over the past five years. The achievement of headline inflation 
in 2017 was recorded at 3.61% (y-o-y). The low realisation of headline inflation was driven by 
the stability of core inflation (2.95%) and food price inflation (0.71%). It is in line with the 
consistency of Bank Indonesia (BI)’s policies in maintaining exchange rate stability and directing 
inflation expectations. Also it was supported by managed inflation expectations, positive factors 
in demand and supply, moderate external pressures and strong policy coordination between BI and 
the government.

Since the adoption of an inflation targeting framework by BI in 2005, the central bank is 
predominantly focused on inflation. Under this framework, BI explicitly announces the government-
set inflation target to the public and gears its monetary policy towards achievement of this target. 
For the inflation target to be attained, monetary policy is implemented with a forward-looking 
approach, meaning that any change in the monetary policy stance is undertaken after evaluating 
whether future developments in inflation are on track with the established inflation target.

Inflation is a persistent, ongoing rise across a broad spectrum of prices. An increase in prices 
for one or two goods alone ca nnot be described as inflation unless that increase spreads to (or leads 
to escalating prices for) other goods. The indicator commonly used to measure the level of inflation 
is the Consumer Price Index (CPI). Changes in the CPI over time are indicative of price movements 
for baskets of goods and services consumed by the public.

1. Senior Economist, Economist and Economist, respectively, at Economic and Monetary Policy Department, Bank 
Indonesia. The views expressed on this paper are those of the authors and does not necessarily represents the 
views of Bank Indonesia.  
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In Indonesia, headline inflation or CPI inflation is disaggregated into core inflation, food 
price inflation and administered prices. The goods and services included in the core inflation 
group contribute around 60% of all commodities in the CPI basket. Core inflation is a component 
of inflation which tends to be persistent in the movement of inflation.  Also, it is influenced by 
fundamental factors, such as interaction between demand-supply, external environment (exchange 
rate, international commodity prices, trade partner inflation), and inflation expectations of traders 
and consumers. Basically, it is a CPI inflation rate after excluding food commodities and goods the 
prices of which are determined by the government (administered prices). On the other hand, food 
price inflation is predominantly influenced by shocks in the foodstuff category, such as harvests, 
disruptions from natural events or movements in domestic food commodity prices and international 
food co mmodity prices. Even though food commodities only contribute 17.81% of commodities, 
they are key to inflation control because of the high volatility of their prices.

The policy discussions about inflation in Indonesia suggest that supply and demand 
imbalances, lack of infrastructure, climate change, and seasonal events are principal factors of 
inflation. Infrastructural development such as expansion of asphalt road network can improve 
distribution efficiency. Development of irrigation systems for the agricultural sector can increase 
food crop productivity. Rainfall has an impact on food production, because there are still many 
rice fields that do not have an irrigation system. Rice is the staple food of Indonesia’s 260 million 
inhabitants. Climate change will affect rainfall that have a great influence in the production of 
food crops in Indonesia. Seasonal factors such as Ramadhan and Eid also have effects on headline 
and food price inflation. Meanwhile, school enrolment period has strong seasonal effect on core 
inflation. However, this research will focus on identifying the determinants driving each type of 
inflation group using real sector variables.

This research purposes to help us understand the determinants influencing inflation movement. 
Furthermore, the results of this study can offer inputs in recommending strategies for monitoring 
and controlling inflation. The rest of the paper is arranged as follows. In the next section, we 
review the literature on the determinants of inflation. Section 3 discusses the model, methodology, 
and data. We use the Error Correction Model (ECM) for headline and core inflation because it 
tends to be persistent and much influenced by economic fundamentals. Since food inflation is very 
volatile, it will be difficult to estimate with long-run and short-run ECM. Accordingly, we apply 
the Generalised Method of Moments (GMM) to analyse the factors influencing food inflation in 
Indonesia. The empirical results are presented in Section 4.  Finally, Section 5 concludes and 
provides some policy recommendations.

2. Literature Review 

There are several studies which aim to uncover the determinants of inflation.  Lim & Sek 
(2018) found that money supply, national expenditure and GDP growth are the determinants 
imposing long-run impact on inflation in high inflation countries. In the short run, none of the 
variables is found to be significant as a determinant in high inflation countries. Mohanty and John 
(2015) attempt to identify the determinants of inflation in India in a multivariate econometric 
framework. They found that the determinants of domestic inflation are crude oil prices, output gap, 
fiscal policy and monetary policy. Rangasamy (2009) studied the persistence of inflation in South 
Africa and found that identifying the sources underlying inflationary pressure in the economy by 
using disaggregated components can show better results than from looking at the general level. 
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Another study by Dwyer & Leong (2001) determined whether there were structural changes in the 
components of inflation in Australia by using the Ordinary Least Squares (OLS) method. Some of 
the variables used in the analysis included nominal exchange rates, import retail prices, WTI oil 
prices, CPI, industrial wages, and output gap. This study found that several of the determinants of 
inflation in Australia experienced unusual or structural changes during the observation period.

Hutabarat (2005) analysed the characteristics of inflation in Indonesia and the factors that 
influence it. The study revealed evidence that inflation in Indonesia is very persistent due to the 
pattern of formation of inflation expectations dominated by past inflation (adaptive expectations). 
Meanwhile, estimates of the impact of global commodities (beef, gold, petroleum, CPO, soybean, 
corn, wheat flour, sugar and cotton) on general inflation in Indonesia was carried out by Utari, 
Ibrahim & Permata (2011) using the Autoregressive Distributed Lag (ARDL) method.

Fuel (notably, RON 88 – Premium) is a strategic commodity, the  price of which is controlled 
by the government and adjusted at any time in response to the development of world prices. In 
view this commodity is a key factor of production for manufacturing, the price movement of 
this commodity will cause changes in production costs which will eventually be transmitted to 
the selling price. A study by Wimanda, Purwanto & Oktiyanto (2011) suggested that fuel price 
significantly affected core inflation which is persistent in Indonesia.

For the core inflation study, Wimanda, Purwanto & Oktiyanto (2011) applied a hybrid New 
Keynesian Phillips Curve using the ARDL Model. This study found that core inflation after the 
1997/1998 economic crisis was affected by inflation in the previous period, consensus forecast, 
exchange rate, output gap, M1 growth, and exchange rate volatility. 

For food price inflation, Durevall, Loening, & Ayalew Birru (2013) found that in the short run, 
food production affected food price inflation, causing large deviations from long-run price trends. 
In this study, food production has a negative correlation with food price inflation. Food import was 
also one factor having potential impact on food price inflation from the supply side. Kornher & 
Kalkuhl (2013), Joiya & Shahzad (2013), and Abdullah & Kalim (2009) found that imports affect 
food price inflation positively and significantly. In another study,  Cashin, Mohaddes, & Raissi 
(2015) found that extreme weather, a result of climate change, such as El Nino, has significant 
impact on food price inflation.

Infrastructural development that is one of the government main programmes also have the 
potential to reduce the inflation rate. Extended asphalt road network can be expected to reduce 
transportation time for movement of goods and commodities and to reduce distribution cost. 
Prastowo, et al. (2008) found that infrastructure, such as roads, play an important role in commodity 
pricing, and therefore the government should devote greater attention to improving infrastructure 
facilities. Infrastructure also has the potential to reduce food price inflation through the production 
channel. One of the most important infrastructures in the agricultural sector is irrigation. Crops 
cultivated with proper irrigation system generally produce higher productivity yields. In Indonesia, 
irrigation is important because more than 50% of the rice fields depend on irrigation water to 
grow properly. It becomes an important issue because rice is the staple food of the Indonesian 
people and this commodity has a large weight in food price inflation calculation. The importance 
of agricultural infrastructure is also established  by Fielding (2008). In this study it is suggested 
that improvements in agricultural productivity stimulated by government investment in rural 
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infrastructure, agricultural research and extension, irrigation, and appropriate price incentives 
contribute directly to economic growth, poverty alleviation, and price stability. We learn from 
several studies that the extension of agricultural credit could potentially impact food price inflation. 
For instance, a study by Joiya & Shahzad (2013) found that credit to the agricultural sector causes a 
reduction in food prices. In some other studies, oil price also is identified  as one of the determinants 
of food price inflation. Irz, Niemi, & Liu (2013) found that oil price influencing energy cost plays 
a significant, but limited role in determining the equilibrium level of food prices in Finland. Beside 
various supply-side factors, the level of demand also has a big impact on food price. From the 
study by Khan & Schimmelpfennig (2006), besides credit to the private sector, money supply has a 
significant explanatory role for inflation. Higher monetary expansion caused by massive borrowing 
from the banking system to finance fiscal deficit has been the principal source in accelerating 
current inflation in Pakistan.

3. Model, Methodology and Data  

In this section, we shall examine the determinants of headline, core, and food price inflation 
using two different approaches. In headline and core inflation, we use ECM and GMM for food 
price inflation. 

3.1	 Headline	and	Core	Inflation

To identify the determinants of headline and core inflation, we use cointegration method with 
ECM which was introduced by Engle and Granger in 1987. The ECM method is chosen because 
of the nature of headline and core inflation which tend to be persistent (influenced by economic 
fundamentals). In the long-term model, price refers to demand for money. Where in the long run, 
price movement (inflation) is influenced by the amount of money in circulation. Based on the 
Quantity Theory of Money by Fisher, an increase in the money supply causes a decrease in the 
value of money because an increase in the money supply causes an increase in inflation. When 
inflation rises, both purchasing power and the value of money decline.  Therefore it will be more 
expensive to buy the same amount of goods or services. In the short-term model, reference is to 
the Phillips Curve where inflation tends to be influenced by inflation expectations. The long-term 
equation for core inflation used is as follows:

     (1)

      (2)

     (3)

where:

  :  headline inflation or core inflation
c :  constant

 :  demand variable
 :  parameter of demand variable 
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The equation consisting of variables in the first difference form is estimated with the error 
correction term (ε) which has been obtained from the estimation of the first stage (as a correction 
factor if there is a deviation from its long-run equilibrium). This equation is known as the short-
term equation, which can be written as follows:

 ................(4)

where:

  :  headline inflation or core inflation 
c :  constant

 :  inflation expectation
 :  control variable

  :  parameter 

In headline and core inflation, we use quarterly data from 2004 to 2017. We use various 
variables which are headline CPI, core CPI, gross domestic product, broad money, industrial 
production index, fuel price (Gasoline RON 88 – Premium), world gold price, exchange rate, length 
of asphalt road, rice production, beef production, seasonal events (Ramadhan), and education 
dummy. The data are collected from BI, Indonesia Central Bureau Statistic (BPS), Ministry of 
Agriculture, Bloomberg and CEIC. All data are in level and log form (see Table 1).

Table 1
	Data	of	Headline	and	Core	Inflation

Variable Name Description Frequency Source

Headline CPI Headline CPI Monthly BPS

Core CPI Core CPI Monthly BPS

Y Gross domestic product Quarterly BPS

M2 Broad money Monthly BI

IPI Industrial production index Monthly CEIC

Fuel Price Gasoline RON 88 – Premium 
Price Monthly BPS

Global Gold Price World gold price Monthly Bloomberg,

Exchange Rate Exchange rate Monthly BI

Asphalt Road Length of asphalt road Yearly BPS

Rice Production Rice production Yearly Ministry of Agriculture

Beef Production Beef production Yearly Ministry of Agriculture

Ramadhan Dummy Fasting season period

Education Dummy School enrolment period
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3.2	 Food	Price	Inflation	

We use the multivariate GMM framework to analyse the factor of food inflation in Indonesia. 
The GMM method is chosen because of the nature of food price inflation which more volatile than 
headline and core inflation. On this ground, we think the use of GMM method is more precise than 
ECM for estimating food price model. The basic model is as follows:

                                         
(5)

where  is volatile food inflation as an independent variable,  is backward-looking inflation,  
 is forward-looking inflation,  is another explanatory variable, and  is an error term. 

Since we do not have direct observations of backward- and forward-looking inflation expectations, 
we use the actual value of future inflation, as suggested by McCallum (1976). We use inflation t-1 
as backward-looking inflation and inflation t+1 as foreward-looking inflation.To solve the endog-
enity problem, we use GMM. This method was previously used by Wimanda, et al. (2011). This 
approach also allow us to compare the elasticity between backward- and foreward-looking infla-
tion. Beside backward- and forward-expectation in the food price inflation model, we also use food 
production, agricultural infrastructure (irrigation), narrow money (M1), fuel price (Gasoline RON 
88 – Premium), agricultural credit, climate change, and food price inflation volatility. We also use 
seasonal events (Ramadhan) as a dummy variable to capture increased demand during ‘Ramadhan’ 
and ‘Idul Fitri’ day, the Moslem festival at the end of the fasting month. The data are collected from 
BI and BPS. We also use food production index from Food and Agriculture Organisation (FAO) as 
total food production proxy and Oceanic Niño Index (ONI) from National Oceanic and Atmospher-
ic (NOAA) as climate change proxy.
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Table 2
	Data	of	Food	Price	Inflation

Variable Name Description Frequency Source Notes

Food Price Food price inflation Monthly BPS Using end of quarter data; 

% growth (y-o-y)

Food Production Food production index Yearly FAO Interpolated with quadratic-
match-sum;
% growth (y-o-y)

Irrigation Number of irrigated land Yearly BPS Interpolated with quadratic-
match-average; 

% growth (y-o-y)

M1 Narrow money Monthly BI Using end of quarter data;

% growth (y-o-y)

Fuel Price Gasoline RON 88 – 
Premium price

Monthly BPS Using average price in 
quarter priod. 

% growth (y-o-y)

Agricultural 
Credit

Credit of agricultural 
sector 

Monthly BI Interpolated with quadratic-
match-average;

% growth (y-o-y)

Climate Change Oceanic Niño Index (ONI) Quarterly NOAA % growth (y-o-y)

Volatility Volatility of food price 
inflation

Monthly BPS, 
processed

Standard deviation of 
inflation.

Ramadhan Fasting season period

Most of the variables are used in the form of growth (% y-o-y) except for climate change 
which is used in a level form (see Table 2). Some of the data we used are annual data. To convert the 
frequency from yearly to quarterly, we interpolate the data by applying quadratic-match-average 
method and quadratic-match-sum. For stock data we use quadratic-match-sum and for flow data we 
use quadratic-match-average.
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4. Empirical Result 

4.1	 Headline	Inflation

For headline inflation, we conduct unit root test on the headline CPI dependent variable 
and M2Y independent variable. M2Y variable is a proxy for describing the proportion of public 
consumption, using the Broad Money (M2) divided by gross domestic product (Y). Thus, M2Y 
is the amount of money spent on per unit of GDP, or in other words a proxy of the demand side. 
The expansion of money supply if it is not balanced with an increase in the production of goods/
services, will cause inflation because the pressure from the demand side will be greater than the 
ability of the supply side to fulfill it.

Table 3
Long-run	Headline	Inflation

Constant 8.42 *
M2Y 0.70 *
Adjusted R-squared 0.97
*) significant at 5% confidence level
**) significant at 10% confidence level

Long Run

Model 1

LR Headline Inflation  =   8.42 + 0.70*M2Y + 

In the long run, headline inflation is significantly affected by M2Y which is a proxy of demand 
(Table 3). Furthermore, we apply residual test by unit root test and find that it is stationary. It 
means that in the long term this model is robust. Therefore we have evidence that M2Y is strongly 
sigificant in influencing headline inflation in the long term. This finding strengthens the previous 
study of Su, et al. (2016) that money supply has positive impacts on inflation.

Table 4
Short-run	Headline	Inflation

Constant 0.01 *
Headline CPI (t-1) 0.16
IPI -0.14 **
Global Gold Price (t-3) 0.02
Rice Production (t-3) -0.17
Beef Production (t-3) -0.11 *
Asphalt Road -0.04
Ramadhan Dummy 0.01 **
ECM (t-1) -0.10 **
Adjusted R-squared 0.39
*) significant at 5% confidence level
**) significant at 10% confidence level

Short Run
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Model 2

SR Headline Inflation  =  0.01 + 0.16*Headline CPI (-1) – 0.14*IPI + 0.02*Global Gold Price 
         (-3) – 0.17*Rice Production (-3) – 0.11*Beef Production (-3) – 
         0.04*Asphalt Road + 0.01*Ramadhan Dummy – 0.10*ECM(-1) + 

In the short term, our model shows that headline inflation is significantly affected by Industrial 
Production Index (IPI), beef production, and seasonal events (Ramadhan). IPI has a negative and 
significant influence on headline inflation. Improved industrial performance as reflected by the IPI 
indicates that an increase in production from the manufacturing industry will cause the supply of 
goods on the market to increase. If demand is relatively constant, then an increase in supply of 
goods will help reduce headline inflation. This result was also found in Hutabarat (2005) study, 
where the persistence of inflation in Indonesia is inseparable from the influence of supply shocks, 
which is a condition where the level of supply is lower than the level of demand.

On the other hand, agricultural production was recorded to have a negative effect on headline 
inflation in the agricultural and livestock sector. In this model, the production variable is represented 
by rice production (coefficient: -0.17) and beef production (coefficient: -0.11). Rice production has 
greater impact to reduce headline inflation because rice is the staple food of Indonesians and this 
commodity has a large weight in food inflation calculation. Another variable that has relationship 
with headline inflation is seasonal events (notably Ramadhan). In Ramadhan, pressure from the 
demand side tends to increase, thus driving up headline inflation.

The variables that are not significant in the model although with the right sign and consistent 
with our hypothesis are backward-looking expectation, global gold price, rice production and 
asphalt road.  This shows that public expectations are predominantly influenced by the realisation 
of headline inflation in the previous period. 

Figure 1
Global	Gold	Price	and	Personal	Item	and	Other	Clothing	Subgroup	Inflation	
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Global gold prices also have a positive impact because gold has been known as a safe haven, 
which is used as a means of storing value and/or hedging against inflation. Investment in gold 
instruments is relatively safe because they are able to maintain purchasing power. In Indonesia, 
the weight of commodity gold jewelry is relatively large in the personal item and other clothing 
subgroup inflation (Figure 1). In this model, we also try to estimate the impact of infrastructural 
development on headline inflation. We find that infrastructure such as length of asphalt road has 
potential to reduce inflation even though it is not significant.

4.2	 Core	Inflation

For core inflation, we conduct unit root test on the core CPI dependent variable and M2Y 
independent variable. As mentioned above, this variable is as proxy for demand. 

Table 5
Long-run	Core	Inflation

Constant 8.12 *
M2Y 0.65 *
Adjusted R-squared 0.99
*) significant at 5% confidence level
**) significant at 10% confidence level

Long Run

Model 3

LR Core Inflation  = 8.12 + 0.65*M2Y + 

In the long run, core inflation is significantly affected by M2Y which is a proxy of demand. 
Furthermore, we apply residual test by unit root test and find that it is stationary. It means that in 
the long term this model is robust. Therefore, M2Y also is strongly sigificant in influencing core 
inflation in the long term. 

Table 6
Short-run	Core	Inflation

Constant 0.00 *
Core CPI (t-1) 0.37 *
IPI -0.05 *
Fuel price 0.03 *
Global Gold Price 0.05 *
Exchange Rate 0.04 *
Asphalt Road 0.04
Education Dummy 0.01 *
ECM (t-1) -0.05 *
Adjusted R-squared
*) significant at 5% confidence level
**) significant at 10% confidence level

Short Run
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Model 4

SR Core Inflation = 0.00 + 0.37*Core CPI (-1) – 0.05*IPI + 0.03*Fuel Price + 0.05*Global 
   Gold Price + 0.04*Exchange Rate + 0.04*Asphalt Road + 0.01*Education
   Dummy – 0.05*ECM(-1) + 

In the short term, this model shows that core inflation is significantly affected by inflation 
expectations, IPI, fuel prices, global gold prices, exchange rates and education dummy for school 
enrolment period (Table 6). From this table, we can see that there are two independent variables in 
common with the determinants of headline inflation, namely IPI and global gold price. This result 
is in line with the initial statement that the commodity in the core inflation group contributes about 
60% of commodities that used to calculate headline inflation.

From the global side, the depreciation of the exchange rate has a positive and significant effect 
in driving the increase in core inflation. The exchange rate depreciation will cause an increase in 
the price of imported raw materials so that it will have an impact on the increase in production 
costs which in turn will cause an increase in the price of goods. Fuel price (Gasoline RON 88 – 
Premium), which is set by government, play a very significant role in core inflation because it 
constitutes a relatively high volume of national consumption. 

Figure 2
Movement	of	Quarterly	Core	Inflation

Another variable is the education dummy which shows a significant relationship with core 
inflation. School enrolment that happens in the third quarter of each year has positive and significant 
impact on core inflation. The new school-year period in Indonesia starts in July – August each year. 
Public expenditure in the education subsector has increased relatively because there are payments 
for education fees and educational support costs. This is seen in Figure 2 where the core inflation 
rate in the third quarter (shaded areas) tends to be higher than in the other quarters of the same year. 
Meanwhile, infrastructural development such as expansion of asphalt road network does not have 
a significant effect on core inflation.
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4.3	 Food	Price	Inflation

From the estimation there is econometric evidence that food price inflation in Indonesia is 
significantly determined by both types of expectations (backward-looking and forward-looking 
expectations), food production, infrastructure (irigation), food import, demand (M1), domestic fuel 
price, agricultural credit sector, climate change (El Nino), and volatility of food price inflation. The  
variables above are statistically significant. Only the seasonal event variable (Ramadhan) is not 
significant in the model although it is of the right sign and consistent with our hypotheis.

Table 7
Determinants	of	Food	Price	Inflation

Constant 1.62 *
Food price CPI (t-1) 0.47 *

(t+1) 0.37 *
Food Production -0.27 *
Irrigation (t-1) -0.23 *
Agriculture Import (t-2) -0.02 *
Narrow Money (t-3) 0.03 **
Fuel 0.05 *
Agricultural Credit (t-1) -0.09 *
Climate Change (t-2) 0.21 **
Volatility of food price inflation (t-1) 1.50 *
Ramadhan Dummy 0.30

Adjusted R-squared 0.55
Sum Square Resid 170.08
J-Statistic 9.27
prob (J-Statistic) 1.00
*) significant at 5% confidence level
**) significant at 10% confidence level

Model 5

Food Price Inflation   = 1.62 + 0.47*Food Price CPI (–1) + 0.37*Food Price CPI (+1) – 
0.27*Food Production – 0.23*Irrigation (-1) – 0.02*Agriculture   
Import (-2) + 0.03*Narrow Money (-3) + 0.05*Fuel – 
0.09*Agricultural Credit (-1) + 0.21*Climate Change (-2) + 
1.50*Volatility of Food Price Inflation (-1) + 0.30*Ramadhan 
Dummy + error

From the model we also find that backward-looking expectation is more critical (about 
0.472) than forward-looking expectation (about 0.370). This fact shows that the central bank’s 
ability to influence people’s inflation expectations in the short term is limited. This fact confirms 
what Wimanda, et al. (2011) found in their study. In the study, the condition of backward-looking 
expectation is found to be more important and that makes central bank’s job of maintaining inflation 
harder. This fact also showed that the combination of a commitment to low inflation and transparent 
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central bank policy is not enough to maintain public expectation concerning food price. In this 
situation central bank policy does not have enough traction to bring inflation quickly down to its 
target value. It sends a signal to the central bank to coordinate more closely with the government 
in fiscal policymaking, in view of the above finding that monetary policy does not have enough 
leverage to control food inflation.

Based on the model, we also can conclude that food price inflation in Indonesia is mostly driven 
by supply-side factors. As the empirical results indicate, most of the supply-side determinants are 
significant to food price, especially food production. For a country that relies on domestic production 
to fulfill its needs, such as Indonesia, maintaining high production capacity is a challenge. For there 
has been a mismatch between growing demand and actual production. As we know, agricultural 
production supply is not able to adjust immediately to changes in demand. Which is why adequate 
infrastructure, proper technology, and various supporting factors are necessary to facilitate higher 
production.

Another supply-side determinant is agriculture import. However, this factor is less effect to 
influence food price inflation. The level of transmission of international prices to domestic prices 
depends on a country’s dependence on imports of food items and the inputs used in agricultural 
production. In the case of Indonesia, its dependency on food import is relatively low. It is because 
most of its food-demand could be fulfilled by domestic production, and with only a few commodities 
having a high dependency on imports (such as garlic and beef meat). 

Based on the empirical results, we find that credit in the agricultural sector is significant to 
cause the reduction of food price. When the extension of credit to the agricultural sector is increased, 
small farmers are stimulated to adopt modern machinery, pesticides, tractors, and other productivity 
tools which will automatically enhance the productivity of farmers and control the food prices. 
Thus, more credit disbursed to agriculture sector causes the reduction of food price. Since credit to 
agricultural sector is essential in controlling food price, improved access to finance by agribusiness 
and local farms is vital. Credit institutions have to be strengthened by the government, and farmers 
require financial products to be tailored to their specific long-term financial and working capital 
needs. 

A critical infrastructure for agriculture is irrigation. For an agricultural-based country like 
Indonesia, the improvement of infrastructure is critical in controlling inflation. In best food 
inflation models,  the land area under irrigation as a proxy of irrigation showed significant 
correlation with food price, establishing irrigation statistically as a significant cause in the 
reduction of food price.

Irrigation becomes vital in inflation control because this is one of the primary factors in rice 
farming. Rice is the staple food of Indonesians; paddy cultivation employing irrigation covers 4.78 
million ha or 58.4% of the total paddy fields (BPS, 2017). Another reason that makes irrigation 
a priority is climate change. In recent years, Indonesian agriculture has been plagued by the El 
Nino phenomenon which has resulted in hot weather, significant reduction in rainfall and droughts. 
Irrigation becomes crucial being the only one water source for agriculture. Considering that 
investment in the rural area is vital, the government must uphold the agricultural sector as one of 
the priorities for investment.
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This study also shows that food price inflation is not only driven by supply side, but also by 
demand side. In food price inflation models, we can show that narrow money as a proxy of demand, 
is statistically significant to cause the rise in food price. It is consistent with the monetarist theory 
of inflation in that excess money supply drives inflation, but in this instance it does not affect food 
prices directly. It is possible that excess money supply affects the exchange rate, and thus inflation. 
This explains why in the model, this variable is significant in t-3 lag. It sends a signal to the central 
bank to be cognisant of the fact when formulating the monetary policy as it will affect the food 
price. 

Figure 3
Event	Analysis:	Premium	Price	&	Ramadan	vs	Food	Inflation

Besides money supply, another factor that affects inflation from demand side is fuel price. 
Gasoline RON 88 – Premium is the cheapest and most consumed type of gasoline in Indonesia. If 
the price of Premium rises, it will drive inflation in every sector including food price. It is confirmed 
by the model that fuel price is statistically significant in causing food price rise. The price of 
Premium is set by the government and therefore do not float according to market conditions, and 
the subsequent deficit is required to be absorbed by the government’s state budget. Since 2004, 
the price of  Premium had been adjusted 14 times by the government, with the price increased 8 
times (see Figure 3). From the chart we can see that each time fuel price goes up, it is followed 
by rising food inflation. Mostly, fuel price adjustments are transmitted to inflation through rising 
transportation costs.

Another factor that significantly affects food price inflation in Indonesia is climate change. 
Climate change becomes one of the factors affecting agricultural production, especially 3.4 million 
hectares of non-irrigated lands, which in the end will affect food prices. As we expected, El Niño as 
a proxy for climate change showed significant cause food price inflation. The latest Niño occurred 
in 2015-2016. It started to affect Indonesia in March 2015, reaching high El Niño levels by July 
before peaking in December 2015, and has remained stable in early 2016. ACAPS (2016) reported 
that the effects of El Niño in that period included reduced rainfall, especially in Central and South 
Kalimantan, southern Sumatera, Java, Sulawesi and Papua. 
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Figure 4
Rainfall Annomaly During El Nino 2015

Source: ACAPS (2016)

This reduced rainfall has reduced soil moisture content in many areas at the start of planting 
for 2016’s first (primary) harvest season and delayed rice planting: about 25% of the national total 
had not been planted by the end of December 2015 predominantly in Java, Sulawesi, and eastern 
Indonesia. This development is not surprising when the model captured climate change (El Nino) 
as one of the significant determinants.

This study also confirms that idiosyncratic factors such as seasonal events (Ramadhan) also 
affect the food price. The last variable that significantly determined food price inflation in Indonesia 
is the volatility of food price inflation itself. This fact is established by the study of Hyeon & 
Chin (2012) that found a significant correlation between inflation and its volatility. In the inflation 
literature, there is a well-known proposition that a rise in inflation increases uncertainty about 
future inflation. This fact is one of reasons several central banks are using inflation-targeting as one 
of the strategic tools in controlling the volatility.

In another study by Ismaya and Anugrah (2018) a deeper analysis was made about food 
inflation. The researchers analyses the determinants of food inflation at the commodity group 
level, which are agricultural, livestock, and fishery commodities. From the study, they found 
that expectation (backward-looking and forward-looking expectations) is significant in affecting 
inflation in the above commodity groups but with different intensities. For agricultural commodities, 
backward-looking expectation is more critical than forward-looking expectations; for agriculture, 
livestock and fishery commodities, forward-looking expectations has more impact on inflation than 
backward-looking expectation. The study also found that production level and credit are significant 
in causing the reduction of food price in all commodity groups. Import also is significant in causing 
the reduction in food price but only with regard to livestock commodities. 
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5. Conclusion and Policy Recommendation  

This study tries to evaluate the determinants of headline, core and food inflation in Indonesia. 
From the empirical results, we find that broad money over GDP (M2Y) as a representative variable 
of demand positively and significantly influences both head and core inflation in the long term. In 
the short term, headline inflation is significantly determined by IPI, beef production and seasonal 
events (Ramadhan). Meanwhile, some variables, such as backward-looking expectation, global 
gold price, rice production and asphalt road, are not significant even though their signs are correct. 
Core inflation is significantly affected by inflation expectations, IPI, fuel prices, global gold prices, 
exchange rates and school enrolment period in the short term. 

In the model of volatile food inflation, we find that food price inflation is significantly 
determined by both backward-looking and forward-looking expectations. Both variables prove 
that expectation is an important factor of volatile food inflation. Interestingly, we also find that both 
climate change and seasonal event variables are significantly related to food price inflation. Those 
variables are cyclical factors which can influence the price of foodstuff. The other factors that 
are significantly linked to food price inflation are food production, irrigation, agricultural import, 
narrow money, fuel price, and credit to the agricultural sector. 

Based on our findings, inflation is not only influenced by demand side, but also by supply 
side, such as food production, rice production, and irrigation. Therefore, we need to improve the 
supply-side factors. For example, we can improve agricultural productivity by applying appropriate 
technology and building agricultural infrastructure, especially water supply infrastructure 
(irrigation). Since the study shows that climate change has a significant effect on food supply and 
inflation, the government should formulate an appropriate mitigation plan to alleviate the adverse 
effects of climate change, especially on food inflation. 
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