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[bookmark: _Toc356748222]Abstract
Arief Anshory Yusuf, Universitas Padjadjaran
Agricultural products are a significant component of food consumption in Indonesia, particularly among the poor. The prices of these products are relatively volatile and domestic and imported supply is susceptible to disruption. Without a better understanding of the effect of agriculture product price volatility on poverty, it will be difficult for the government to devise effective policy measures. Using a general equilibrium model of Indonesia’s economy, we simulate the effect of increases in prices of various agriculture products caused by supply shocks of domestic and foreign origin. Our results suggest that Indonesia’s urban and rural areas are the most vulnerable to volatility in the price of rice, the main staple food. However, the impact of increases in the prices of other products (e.g., soybeans) on poverty are also non-trivial, indicating the relative importance of these products for the poor. Results also show that increases in the prices of agriculture food products tend to increase inequality and that the increase in poverty incidence is larger in rural areas. Our model also accommodates the channel through which increase in the price of agriculture products may affect household income through the factor market. However, the results suggest that those effects are much smaller compared to the effect through increases in the cost of living.
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[bookmark: _Toc356748223]1. Introduction
The share of food in the consumption basket of the average Indonesian household has been declining over the past decade but remains high (Figure 1-1). In 2011, for example, 49.45 percent of consumption expenditure was for food. Food prices that rise faster than income grows are very likely to have a detrimental impact on household welfare.
[bookmark: _Toc356748239]Figure 1-1
Shares of Various Food Products in Consumption Baskets

SOURCE: BPS, from SUSENAS.

Poor households are much more vulnerable to food price inflation because they spend more on food, especially staples, than Indonesian households in general. In 2010, for example, 67.6 percent of consumption expenditures of the bottom 10 percent of households went to food, in contrast to only 34.3 percent of top 10 percent (Figure 1-2).
[bookmark: _Toc356748240]Figure 1-2
Shares of Food Products in Consumption Baskets by Per Capita Expenditure Decile

SOURCE: BPS, SUSENAS 2010 (panel)

Agricultural products are a significant component of food consumption in Indonesia. Excluding processed or manufactured food and animal products, they constitute about one-third of food consumption (2011).[footnoteRef:1] If animal products are included then the share is 50 percent. Price volatility has a direct, adverse effect on consumers, especially the poor. Increases in soybean prices in 2012 and chili prices in 2010, for example, generated a great deal of public and media attention.   [1: Persentase pengeluaran rata-rata per Kapita Sebulan Menurut Kelompok Barang, Indonesia, 1999, 2002-2011, http://www.bps.go.id] 

Agricultural product price shocks can be caused by disruptions in the domestic or foreign supply chains. Such disruptions may be due to drought and other natural disasters, or causes exogenous to the Indonesian economy. Rises in the price of soybeans in 2012/13, for example, were caused by a supply disruption in the United States, while the rise in chili prices was caused by a disruption in domestic supply.
The poverty or distributional effect of an increase in the price of certain products, such as rice, is obvious given that consumption of them is so important to low-income consumers. Whether a price increase in chilis, soybeans, or poultry has serious impact is less obvious because the poorest Indonesians may not even be buying such products in the first place. Markets, however, are interconnected, and this assumption may lead one to underestimate the real effects; many agricultural products are processed into manufactured food products that are important to low-income households. Soybean-based products such as tofu and tempe, for example, are consumed daily in low-income households. A good understanding of how an increase in the price of one product may increase the prices of others—or affect the returns to various factors of production or employment—may help policymakers to devise appropriate policy responses.
To summarize, the effect of increases in the prices of staple foods on household welfare can be direct or indirect. The direct effect will be larger if the commodities have little or no further processing. Rice and vegetables are in this category. An increase in soybean prices will have an indirect effect because households do not directly consume soybeans. Note that the prices of rice or vegetables also have some indirect effects because the change in production may affect household income through factor market channels. Different commodities have different magnitudes of this effect depending on the value-chain structure of production and consumption.
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In this paper, we analyze the economy-wide effects of an increase in the prices of various agricultural products and the implications for poverty. In Section 2, we describe the general equilibrium model informing our analysis and our simulation strategies (a detailed description of the model is provided in another paper). In Section 3, we present the results of our simulations, and elaborate on the macroeconomic and poverty and distributional impacts. Realizing the implications of price increases on poverty, the government can respond with various instruments, such as price subsidies and cash transfers. Policy responses, however, are beyond the scope of this paper. Nevertheless, Section 4 presents some implications for policy.
[bookmark: _Toc356748224]2. Methodology
[bookmark: _Toc356748225]Computable General Equilibrium Model
The main methodology used in this study is a CGE model called INDONESIA-E3. The unique feature of this model is the disaggregation of households by expenditure classes, which allows for precise estimates of the distributional impact and poverty effects of an increase in cash transfers. In the literature on the poverty impact of cash transfers using CGE models, this class of model is called an integrated CGE model(Bourguignon, Robilliard, & Robinson, 2003). This class of model normally has disaggregated households and links to each household for sources of income (through market of factors of production) and for expenditure (through market for commodities). This is different from another class of model, the top-down, in which the CGE model is separate from the poverty module. In the integrated model, there is no separation between the CGE model and the poverty module because both are in one model.
INDONESIA-E3 has been used in other research, for example, to analyze the distributional impact of fuel pricing reform (Yusuf and Resosudarmo 2008), the poverty and distributional impact of the carbon tax (Ministry of Finance Republic of Indonesia 2009),  and greenhouse gas emissions from land-use changes(Warr and Yusuf 2011). A more detailed explanation  of the model can be found in Yusuf (2008).
The INDONESIA-E3 model uses a social accounting matrix (SAM) for its database. The integration of highly disaggregated household data adequate for accurate distributional analysis is made possible by constructing an Indonesian SAM to serve as the core database for the CGE model. The SAM contains data on up to 175 industries, 175 commodities, and 200 households (100 urban and 100 rural grouped by percentile of real expenditure per capita). The data used for constructing the SAM include the Indonesian Input-Output Table, official SAM, and most important, household-level survey data (SUSENAS). Details on the construction of the SAM can be found in Yusuf (2006).
The distributional impact of increases in commodity prices as well as indirect effects through factor markets depends largely on the parameter of household demand and the structure of household income. The household demand system (the LES demand system) and implied price elasticities are discussed in the appendix. The share of labor and factor income of households is also shown in the appendix.
[bookmark: _Toc356748226]Scenarios and Simulation Strategies
Four simulations were carried out. The choice of the product to be simulated was based on the likely importance of the products to low-income consumers. Origins of the shock (domestic or foreign) are represented. 
A 50 percent increase in the price of rice caused by a disruption in supply of paddy (e.g., drought)
A 50 percent increase in the price of poultry products caused by a disruption in supply (e.g., bird flu)
A 50 percent increase in the price of soybean caused by a disruption in overseas supply
A 50 percent increase in the price of vegetables caused by a disruption in supply (e.g. drought)
A 50 percent increase in the price of imported horticulture products (vegetables and fruits).
Each simulation is explained below.
Simulation 1—Increase in rice price. A productivity shock in the paddy sector is implemented in such a way that reduction in the supply of paddy will cause a 50 percent rise in the price of rice for end consumers. To mimic the current policy environment for rice, it is assumed that imports of rice and paddy do not change.
Simulation 2—Increase in price of poultry product. Similarly, a productivity shock in the poultry sector is implemented to cause an increase in the consumer price of poultry products by 50 percent. Import of poultry products is allowed in the simulation.
Simulation 3—Increase in soybean price. The world price of soybean (raw soybean) is increased by a magnitude calibrated to increase the consumer price of soybean products by 50 percent. It is assumed that domestic soybean producers face limitations in increasing their supply in the simulation’s length of run, so the domestic production of raw soybean is held fixed.
Simulation 4—Increase in vegetable prices. A productivity shock is implemented for the vegetable sector to accommodate an increase in the consumer’s price of vegetables by 50 percent. Imports are allowed.
Simulation 5—Increase in imported price of horticulture (vegetables and fruits). The world price of vegetables and fruits is increased by 50 percent. Domestic production can increase the supply. This simulation may also reflect the current debated policy on limiting the import of horticulture products by banning imports from main ports, such as Tanjung Priok.
For the purpose of this analysis, we specify five kinds of labor in the model: agricultural labor, formal and informal skilled labor, and formal and informal unskilled labor. For each simulation we use different assumptions for the market closure for each kind of labor. We assume real wage rigidity—that is, that the nominal wage will follow the consumer price index—for formal labor (skilled and unskilled) but not for agricultural and informal labor. On the basis of this assumption, we allow for unemployment to occur in the formal labor market, but in the informal labor market, the real wage will clear the demand and fixed supply of labor. As a result, any shock to the model will cause a larger change in GDP because of the change in aggregate employment compared to a situation in which we follow the neoclassical assumption of full employment in all labor markets. 
Methodology	7
We consider this assumption to be appropriate for two reasons. First, in Indonesia we observe an acceleration of real wage growth (triggered by a rapid increase in the minimum wage across the country) associated with political reform and stronger unions (Aswicahyono, Hill, and Narjoko 2010; World Bank 2010). Second, the full-employment assumption pertains more to the long term, whereas in this analysis we aim to identify short-term costs and effects of the cash transfer program on the economy, particularly on GDP. Another assumption in the macroeconomic closure is that government spending and real investment demand for each good are fixed exogenously.
[bookmark: _Toc356748227]3. Results 
[bookmark: _Toc356748228]Macroeconomic and Sectoral Impact
For Simulation 1, a 50 percent increase in the consumer price of rice caused by domestic supply shock results in the largest negative impact on GDP (-1.24 percent relative to baseline) and real consumption (-1.50 percent relative to baseline) (Table 3-1). The second largest reduction is the increase in the price of poultry products. 
Interestingly, a 50 percent increase in the price of soybean product caused by disruption in imports also has a non-negligible impact on domestic output as reflected by the decline in GDP by 1.01 percent relative to baseline. This is more or less a result of the restriction or rigidity in the domestic supply of raw soybean (our assumption). As a result, the output of such sectors as soybean product (a sector important in Indonesia’s economy) contracts, with repercussions in the rest of the economy. In contrast to rice, soybean product has more forward linkage effect to the further processing sectors. 
The consumer price index (CPI) rises in all simulations, but by the most in Simulation 1, 2.89 percent relative to baseline, a significantly large impact. 
The impact on the return to factors of production is similar across all five simulations, differing only in its magnitude. The exception is Simulation 3, an increase in soybean price. In all simulations, except 3, returns to skilled labor fall while returns to unskilled labor as well as returns to land rise. This may be caused by the assumption that the domestic supply shock is implemented through a fall in all-inputs productivity shocks giving rise to more demand in inputs intensively used in the sectors (unskilled labor and land). This situation may arise because the agriculture product has low price elasticity (in the case of rice, because of limited substation possibilities). A leftward shift in the supply curve due to productivity shock does not cause much decline along the demand curve; therefore, sticky demand needs to be compensated for by demanding more input. Returns to those inputs will rise. This does not happen with soybeans, as Indonesia has limited supply capacity of soybean.
Table 3-2 shows the impact of all simulations on the output of each sector. Due to the assumption underlying a short-term run of the simulation, represented by real-wage rigidity in formal labor market, almost all sectors experience decline in output in all five simulations. Looking at the impact on sectoral output, it suggests that the large increase in consumer prices is accompanied by modest declines in output (or domestic demand) reflecting the low price elasticity of agriculture food products. The domestic output of rice, poultry, soybean, vegetable fall by 2.20 percent (Simulation 1), 5.26 percent (Simulation 2), 8.43 percent (Simulation 3), and 7.58 percent (Simulation 4) relative to baseline. 
[bookmark: _Toc356748488]Table 3-1
Impact on Macroeconomic Variables and Returns to Factors (% of baseline)
	
	SIM-1
	SIM-2
	SIM-3
	SIM-4
	SIM-5

	
	Rice
	Poultry
	Soybean
	Veg. 
	Hort.

	Real GDP
	-1.24
	-0.96
	-0.40
	-0.43
	-0.08

	Real household consumption
	-1.50
	-1.23
	-1.01
	-0.52
	-0.15

	Export volume index
	-1.01
	-0.49
	0.19
	-0.28
	-0.17

	Import volume index
	-0.32
	-0.01
	-0.94
	0.00
	-0.32

	GDP price index
	2.29
	1.20
	-0.14
	0.65
	0.25

	Consumer price index (CPI)
	2.89
	1.60
	0.45
	0.85
	0.37

	Effect on real factor returns
	
	
	
	
	

	Wage: skill
	-2.64
	-1.54
	-1.01
	-0.73
	-0.26

	Wage: unskill
	1.14
	0.05
	-0.64
	0.16
	0.18

	Capital
	-2.38
	-1.53
	-0.92
	-0.79
	-0.29

	Land
	13.90
	0.14
	3.97
	2.76
	1.15


[bookmark: _Toc356748489]Table 3-2
Impact on Sectoral Output (% of baseline)
	Output
	SIM-1
	SIM-2
	SIM-3
	SIM-4
	SIM-5

	
	Rice
	Poultry
	Soybean
	Veg.
	Hort.

	Paddy
	-1.16
	-0.32
	-0.38
	-0.23
	-0.06

	Maize
	-1.64
	0.71
	-0.85
	-0.40
	-0.13

	Cassava
	-1.16
	-0.39
	-0.37
	-0.29
	-0.08

	SweetPotatos
	-1.12
	-0.57
	-0.33
	-0.29
	-0.09

	OthRootCrops
	-1.06
	-0.64
	-0.34
	-0.29
	-0.10

	Groundnut
	-1.66
	-0.39
	-0.82
	-0.44
	-0.14

	Soybean
	-2.16
	-0.59
	0.00
	-0.55
	-0.18

	OtherBeans
	-1.73
	-0.34
	-1.02
	-0.35
	-0.13

	Vegetable
	-1.39
	-0.65
	-0.40
	-7.58
	1.87

	Fruits
	-1.78
	-0.90
	-0.47
	-0.47
	1.53

	CerOthFoodCr
	-1.72
	-0.68
	0.02
	-0.40
	-0.23

	estocr
	-1.91
	-0.64
	-0.26
	-0.50
	-0.24

	Livestock
	-2.09
	-1.36
	-1.68
	-0.44
	-0.11

	FreshMilk
	-4.94
	-1.30
	-3.17
	-0.64
	-0.32

	PoultryPrd
	-1.90
	-5.26
	-1.04
	-0.50
	-0.12

	OthLivestock
	-3.04
	-1.48
	-0.35
	-0.74
	-0.26

	wood
	-1.13
	-0.49
	-0.01
	-0.29
	-0.15

	fish
	-1.14
	-0.53
	-0.30
	-0.29
	-0.10

	coal
	-0.07
	-0.04
	-0.01
	-0.02
	-0.01

	crdoil
	-0.04
	-0.02
	0.00
	-0.01
	-0.01

	naturalgas
	-0.05
	-0.03
	-0.01
	-0.01
	-0.01

	otmine
	-0.43
	-0.19
	0.01
	-0.11
	-0.06

	Meat
	-2.18
	-2.26
	-0.91
	-0.58
	-0.18

	ProcessMeat
	-2.15
	-15.53
	-0.42
	-0.56
	-0.30

	DairyPrds
	-2.93
	-1.22
	-6.51
	-0.62
	-0.25

	CanFruitVeg
	-1.14
	-0.57
	-0.32
	-0.72
	-0.43

	FishPrd
	-1.46
	-0.60
	-0.43
	-0.37
	-0.11

	otfood
	-2.26
	2.60
	-2.20
	-0.57
	-0.17

	EdibleOil
	-1.77
	-0.73
	-0.67
	-0.42
	-0.17

	rice
	-2.20
	-0.30
	-0.35
	-0.22
	-0.05

	FlourPrd
	-1.81
	-0.68
	-1.10
	-0.49
	-0.15

	Noodles
	-1.68
	-0.85
	-0.93
	-0.47
	-0.12

	Sugar
	-2.03
	-0.70
	-0.16
	-0.42
	-0.18

	CoffeeTea
	-1.17
	-0.67
	-0.37
	-0.31
	-0.08

	SoyaBeanPrds
	-2.25
	-0.97
	-8.43
	-0.63
	-0.13

	wear
	-1.93
	-0.98
	-0.14
	-0.53
	-0.25

	woodpr
	-1.44
	-0.64
	0.16
	-0.37
	-0.22

	pulpap
	-1.70
	-0.72
	-0.27
	-0.41
	-0.19

	chemic
	-1.61
	-0.82
	-0.12
	-0.46
	-0.22

	Fuel
	-0.56
	-0.33
	-0.17
	-0.17
	-0.07

	lng
	-0.07
	-0.04
	0.01
	-0.02
	-0.01

	rubber
	-2.21
	-1.09
	0.07
	-0.56
	-0.30

	plastic
	-1.32
	-0.63
	-0.15
	-0.36
	-0.16

	nferos
	-0.80
	-0.39
	-0.11
	-0.22
	-0.09

	metal
	-0.82
	-0.42
	0.02
	-0.23
	-0.12

	machin
	-1.42
	-0.75
	0.56
	-0.42
	-0.27

	othman
	-1.87
	-1.17
	-0.23
	-0.54
	-0.22

	transpt
	-1.35
	-1.06
	-0.38
	-0.46
	-0.20

	electr
	-1.07
	-0.57
	-0.40
	-0.31
	-0.10

	watgas
	-1.13
	-0.80
	-0.58
	-0.37
	-0.12

	constr
	-0.08
	-0.04
	-0.03
	-0.02
	-0.01

	trade
	-0.88
	-0.24
	-0.30
	-0.21
	-0.08

	othser
	-1.33
	-0.88
	-0.45
	-0.42
	-0.16

	hotres
	-1.74
	-2.12
	-0.61
	-0.48
	-0.15

	transport
	-1.86
	-0.95
	-0.52
	-0.47
	-0.19

	RoadTrans
	-1.72
	-0.82
	-0.48
	-0.49
	-0.19

	bank
	-1.12
	-0.68
	-0.35
	-0.34
	-0.13

	gengov
	-0.05
	-0.03
	-0.02
	-0.02
	-0.01

	educ
	-1.09
	-0.73
	-0.52
	-0.34
	-0.10

	health
	-1.15
	-0.72
	-0.57
	-0.37
	-0.09



In simulations of price increases caused by domestic supply shocks and with imports allowed (Simulation 2, poultry, and 4, vegetables), imports increase significantlyt. For example, in Simulation 2, imports of poultry produce increase by 60.62 percent relative to baseline, while in Simulation 4, import of vegetables increase more than twofold relative to baseline (see Table 3-3). Agriculture food products have relatively higher forward linkage, sp nearly all consumer prices increase and contribute to the higher nationwide CPI. 
[bookmark: _Toc356748490]Table 3-3
Impact on Import of Commodities (% of baseline)
	Import
	SIM-1
	SIM-2
	SIM-3
	SIM-4
	SIM-5

	
	Rice
	Poultry
	Soybean
	Veg. 
	Hort.

	Paddy
	0.00
	3.78
	-7.81
	2.32
	2.57

	Maize
	-0.39
	4.34
	-3.97
	-0.24
	0.34

	Cassava
	2.23
	0.50
	-3.61
	0.28
	0.82

	SweetPotatos
	1.80
	0.49
	-3.17
	0.17
	0.60

	OthRootCrops
	11.46
	-0.50
	-9.03
	1.65
	2.39

	Groundnut
	-2.04
	-0.70
	-6.64
	-0.62
	-0.05

	Soybean
	-1.86
	1.43
	-18.33
	-0.55
	-0.02

	OtherBeans
	0.00
	0.00
	0.00
	0.00
	0.00

	Vegetable
	1.75
	0.33
	-2.56
	108.31
	-50.01

	Fruits
	-0.53
	-1.05
	-3.83
	-0.56
	-49.51

	CerOthFoodCr
	-1.83
	-0.69
	-1.15
	-0.50
	-0.15

	estocr
	2.00
	0.48
	-1.88
	-0.04
	0.21

	Livestock
	0.00
	0.00
	0.00
	0.00
	0.00

	FreshMilk
	-1.78
	-2.41
	-1.31
	-0.63
	-0.16

	PoultryPrd
	-0.03
	60.62
	-0.05
	-0.25
	0.22

	OthLivestock
	1.55
	-0.15
	-4.16
	-0.28
	0.37

	wood
	-4.72
	-2.64
	-0.91
	-1.47
	-0.61

	fish
	-1.86
	-1.35
	-2.59
	-0.70
	0.11

	coal
	-0.70
	-0.22
	-0.33
	-0.20
	-0.06

	crdoil
	-1.15
	-0.64
	-0.26
	-0.34
	-0.14

	naturalgas
	-0.91
	-0.47
	-0.13
	-0.26
	-0.12

	otmine
	-0.54
	-0.32
	-0.18
	-0.17
	-0.06

	Meat
	5.22
	14.79
	-3.88
	-0.12
	0.66

	ProcessMeat
	-0.20
	16.23
	-1.12
	-0.23
	0.10

	DairyPrds
	3.68
	-1.34
	21.39
	-0.37
	0.42

	CanFruitVeg
	1.21
	0.34
	-1.25
	1.28
	1.03

	FishPrd
	-3.57
	-1.18
	-4.15
	-1.09
	0.09

	otfood
	-0.74
	9.27
	1.61
	-0.51
	0.10

	EdibleOil
	4.37
	2.05
	-0.12
	0.75
	0.80

	rice
	0.00
	0.00
	0.00
	0.00
	0.00

	FlourPrd
	0.03
	1.03
	0.31
	-0.28
	0.28

	Noodles
	-0.48
	-0.14
	-1.67
	-0.43
	0.26

	Sugar
	0.55
	0.36
	-2.48
	-0.11
	0.22

	CoffeeTea
	0.69
	1.72
	-2.97
	0.04
	0.44

	SoyaBeanPrds
	-1.05
	-0.21
	109.14
	-0.23
	0.32

	wear
	-0.42
	-0.31
	-1.48
	-0.19
	0.15

	woodpr
	1.69
	0.16
	-2.00
	0.24
	0.44

	pulpap
	-0.59
	-0.22
	-1.07
	-0.29
	0.00

	Chemic
	-0.08
	-0.06
	-0.71
	-0.14
	0.03

	Fuel
	-1.29
	-0.80
	-0.82
	-0.40
	-0.10

	lng
	-0.07
	-0.04
	0.01
	-0.02
	-0.01

	rubber
	0.16
	-0.15
	-1.21
	-0.10
	0.13

	plastic
	-1.39
	-0.82
	-1.85
	-0.51
	0.03

	nferos
	2.75
	1.12
	-0.71
	0.64
	0.44

	metal
	0.66
	0.21
	-0.57
	0.14
	0.15

	machin
	-0.29
	-0.26
	-0.32
	-0.11
	-0.01

	othman
	-1.29
	-0.38
	-1.82
	-0.42
	0.09

	transpt
	-0.32
	-0.86
	-0.77
	-0.23
	-0.04

	electr
	-7.80
	-4.23
	-4.48
	-2.35
	-0.56

	watgas
	-3.11
	-2.11
	-2.98
	-0.97
	-0.12

	constr
	-4.31
	-1.49
	2.26
	-0.99
	-0.82

	trade
	-4.76
	-2.69
	-3.15
	-1.27
	-0.29

	othser
	-0.12
	-0.56
	-1.32
	-0.15
	0.09

	hotres
	0.63
	3.40
	-1.26
	-0.03
	0.15

	transport
	-0.50
	-0.30
	-1.36
	-0.39
	0.00

	RoadTrans
	0.49
	-0.15
	-1.55
	-0.02
	0.20

	bank
	-0.85
	-0.70
	-1.16
	-0.32
	-0.04

	gengov
	0.20
	0.10
	-0.10
	0.05
	0.04

	educ
	0.71
	0.22
	-1.07
	0.12
	0.22

	health
	1.02
	0.38
	-1.19
	0.28
	0.22


[bookmark: _Toc356748229]Poverty and Distributional Impact
Figures 3-1 through 3-5 show the impact of each simulation on real expenditure by the 200 households in the model. In urban and rural areas, households are divided into 100 according to their level of per capita expenditure, from the poorest 1 percent to the richest 1 percent. 
These figures can sometimes be called incidence curves and their slopes can determine whether the simulation in question is progressive (inequality reducing) or regressive (inequality increasing). A positively sloped incidence curve implies rising inequality while a negatively sloped incidence curve implies declining inequality. Incidence curves can also determine whether a simulation reduces or increases poverty by looking at what happens to households whose per capita expenditures are below the poverty line.
From these figures, it can be concluded that all five simulations tend to increase inequality (are regressive) and to increase poverty in urban areas (see the slope of the incidence curves). In rural areas, however, despite all figures suggesting that the simulations increase poverty, not all increase inequality. For Simulations 2 (poultry) and 5 (horticulture), rich rural households experience a larger decline in real consumption than poor rural households, which suggests that the price increases are progressive—and that these two products are not a necessity for the rural poor. Poultry and horticulture products, particularly fruit, are still considered luxuries for many rural households and are not significant in their consumption baskets. Increases in the price of these products then will affect rich households more adversely than poor households in rural areas. 
[bookmark: _Toc356748241]Figure 3-1
Impact of SIM-1 (Rice Price Increase) on Household Real Consumption
[image: ][image: ]
[bookmark: _Toc356748242]
Figure 3-2
Impact of SIM-2 (Poultry Price Increase) on Household Real Consumption
[image: ][image: ]

[bookmark: _Toc356748243]Figure 3-3
Impact of SIM-3 (Soybean Price Increase) on Household Real Consumption
[image: ][image: ]
[bookmark: _Toc356748244]Figure 3-4
Impact of SIM-4 (Vegetables Price Increase) on Household Real Consumption
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[bookmark: _Toc356748245]Figure 3-5
Impact of SIM-5 (Horticulture Price Increase) on Household Real Consumption
[image: ][image: ]
The summary on the impact of each of the simulations on poverty and inequality can be seen in Table 3-7. Simulation 1 (rice) has the largest impact on nationwide poverty (1.74 percent), followed by and Simulation 3 (soybean) where nationwide poverty increases by 0.83 percent. The lowest impact on poverty is Simulation 5 (horticulture) (0.06 percent). 
In general, the poverty effect is greater in rural areas. For example, an increase in the price of rice caused by a domestic supply shock (Simulation 1) increases the incidence of poverty in rural areas by 2.3 percent and in urban areas by 1.18 percent. Change in poverty incidence in rural areas is almost twice of the change in urban areas. One explanation is that because rural households are generally poorer than urban households, food is more important in their consumption baskets. 











Tables 3-5 and 3-6 may elaborate what happens. In these tables, change in real consumption of household of percentile 8 in urban areas and household of percentile 15 in rural areas are decomposed into its sources. As explained in Warr, Menon, and Yusuf (2012), The basis for the decomposition is as follows. We focus on the sources of changes in the real expenditure of a particular household, say household h, arising from some external shock. Upper case Roman letters, like , denote levels of variables and lower case Roman letters, like , denote their proportional change, so that . The levels of nominal income and nominal expenditure of household h will be denoted  and , respectively. Let the proportional change in the nominal expenditure of household h, be , where  is the proportional change in the household’s real expenditure and  is the proportional change in a consumer price index specific to household h, with  denoting that household’s expenditure share on commodity i, denoting its nominal expenditure on commodity i and  denoting the proportional change in the consumer price of commodity i. 
The absolute change in this household’s nominal expenditure is now

.		 	


That is, the change in nominal expenditure of the household is given by the change in its real expenditure plus the change in its true cost of living, the latter an expenditure weighted sum of the changes in the consumer prices that household actually faces, where the expenditure weights pertain to that particular household.[footnoteRef:2] The change in nominal expenditure is also equal to the change in nominal income minus the change in saving, so that . Disregarding any changes in transfer income or direct taxes, for simplicity, the change in nominal income is equal to the change in nominal factor income, .  [2:  Note that real expenditures means expenditures measured at constant prices, defined here to mean base period prices. Thus, the levels of nominal and real expenditures in the base period are identical, meaning .] 

Thus, rearranging terms, 

			
The change in the household’s real income is decomposable into three components: (i) the change in its nominal factor income minus (ii) the change in its savings minus (iii) the change in its true cost of living. Importantly, the change in nominal factor income is itself additively decomposable into its factor components, as identified in the model.
This decomposition is applied to households on the edge of the poverty line. They are percentile 8 households in urban areas and the percentile 15 in rural areas. What happens to these two representative households may explain what happens to poverty incidence. From this decomposition analysis, it can be concluded that changes in the cost of living play a dominant role in causing poverty incidence. Despite both households having an increase in nominal income (caused mainly by an increase in unskilled labor income), it is not enough to offset the rising living cost, leaving them with lower real expenditure.
[bookmark: _Toc356748491]Table 3-4
Impact on Consumers’ (Household) Price (% of baseline)
	
	SIM-1
	SIM-2
	SIM-3
	SIM-4
	SIM-5

	
	Rice
	Poultry
	Soybean
	Veg.
	Hort. 

	Paddy
	0.00
	0.00
	0.00
	0.00
	0.00

	Maize
	0.88
	2.94
	-2.45
	0.09
	0.34

	Cassava
	1.93
	0.55
	-1.89
	0.32
	0.51

	Sweet Potatoes
	2.10
	0.12
	-1.70
	0.34
	0.48

	Other Root Crops
	2.29
	0.03
	-1.58
	0.37
	0.45

	Groundnut
	0.82
	0.64
	0.44
	0.01
	0.36

	Soybean
	-0.07
	0.05
	380.72
	-0.06
	0.07

	Other Beans
	0.61
	0.71
	-3.22
	0.18
	0.38

	Vegetable
	1.65
	0.58
	-1.08
	49.99
	5.23

	Fruits
	0.68
	-0.04
	-1.69
	-0.03
	5.94

	Certain other food crops 
	0.02
	-0.01
	-0.04
	0.00
	0.01

	estocr
	1.82
	0.57
	-0.69
	0.21
	0.20

	Livestock
	6.82
	-0.04
	-1.07
	0.42
	0.44

	Fresh Milk
	1.61
	0.14
	-0.64
	0.05
	0.08

	Poultry Prd
	1.52
	49.62
	0.86
	0.23
	0.27

	Other Livestock
	2.09
	0.82
	-0.54
	0.38
	0.22

	wood
	-1.59
	-0.94
	-0.45
	-0.52
	-0.19

	fish
	-0.42
	-0.54
	-1.64
	-0.27
	0.16

	coal
	0.00
	0.00
	0.00
	0.00
	0.00

	crdoil
	0.00
	0.00
	0.00
	0.00
	0.00

	Natural gas
	0.00
	0.00
	0.00
	0.00
	0.00

	otmine
	-0.19
	-0.17
	-0.17
	-0.08
	-0.01

	Meat
	1.90
	4.32
	-0.80
	0.12
	0.22

	Process Meat
	0.25
	4.62
	-0.10
	0.04
	0.06

	Dairy Prds
	1.63
	-0.03
	6.58
	0.06
	0.17

	Can Fruit Veg
	1.05
	0.47
	-0.50
	0.92
	0.68

	Fish Prd
	-0.97
	-0.40
	-1.67
	-0.33
	0.10

	Ot food
	0.93
	2.22
	2.88
	0.00
	0.17

	Edible Oil
	1.82
	0.79
	0.23
	0.35
	0.28

	rice
	50.63
	0.80
	-1.23
	0.49
	0.49

	Flour Prd
	1.03
	0.75
	0.79
	0.13
	0.20

	Noodles
	0.58
	0.42
	-0.40
	0.02
	0.18

	Sugar
	0.99
	0.33
	-0.55
	0.13
	0.15

	Coffee Tea
	0.98
	1.19
	-1.23
	0.19
	0.26

	Soya Bean Prds
	0.38
	0.31
	49.80
	0.14
	0.21

	wear
	0.44
	0.19
	-0.38
	0.10
	0.12

	Wood pr
	0.84
	0.20
	-0.61
	0.16
	0.18

	pulpap
	0.66
	0.26
	-0.48
	0.07
	0.11

	chemic
	0.55
	0.28
	-0.25
	0.12
	0.10

	Fuel
	-0.36
	-0.25
	-0.32
	-0.12
	-0.02

	lng
	0.00
	0.00
	0.00
	0.00
	0.00

	rubber
	0.26
	0.11
	-0.11
	0.05
	0.04

	plastic
	0.00
	0.00
	-0.35
	-0.02
	0.04

	nferos
	1.10
	0.47
	-0.21
	0.27
	0.17

	metal
	0.59
	0.26
	-0.24
	0.15
	0.11

	machin
	0.10
	0.01
	-0.22
	0.02
	0.04

	othman
	-0.04
	0.11
	-0.47
	-0.02
	0.07

	transpt
	0.25
	-0.05
	-0.20
	0.03
	0.04

	electr
	-2.60
	-1.39
	-1.54
	-0.77
	-0.17

	watgas
	-0.91
	-0.64
	-1.01
	-0.28
	-0.02

	constr
	0.00
	0.00
	0.00
	0.00
	0.00

	trade
	-2.24
	-1.25
	-1.58
	-0.58
	-0.12

	othser
	0.59
	0.07
	-0.56
	0.11
	0.13

	hotres
	0.90
	2.58
	-0.48
	0.14
	0.14

	transport
	0.61
	0.37
	-0.39
	0.03
	0.08

	RoadTrans
	1.08
	0.35
	-0.54
	0.23
	0.19

	bank
	0.11
	-0.05
	-0.43
	0.01
	0.05

	gengov
	1.55
	0.97
	0.03
	0.43
	0.22

	educ
	1.45
	0.83
	-0.06
	0.39
	0.22

	health
	1.71
	0.89
	-0.29
	0.51
	0.22


[bookmark: _Toc356748492]Table 3-5
Decomposition of Change in Real Expenditure of Marginally Poor Urban Household (H8) (Rp billion)
	
	SIM-1
	SIM-2
	SIM-3
	SIM-4
	SIM-5

	
	Rice
	Poultry
	Soybean
	Veg.
	Hort.

	Wage income: Unskilled
	46.94
	31.03
	-13.62
	14.60
	8.01

	Wage income: Skilled
	-31.32
	-18.42
	-18.20
	-8.08
	-2.14

	Capital
	3.56
	0.33
	-3.86
	0.36
	0.66

	Land
	17.28
	1.75
	4.46
	3.65
	1.54

	Others (transfers)
	8.46
	4.72
	1.52
	2.48
	1.08

	Total income
	44.92
	19.40
	-29.70
	13.00
	9.15

	Saving
	5.77
	2.49
	-3.82
	1.67
	1.18

	Nominal consumption
	39.15
	16.91
	-25.88
	11.33
	7.97

	Living cost
	177.42
	74.09
	36.31
	49.30
	15.86

	Real expenditure
	-138.27
	-57.18
	-62.19
	-37.97
	-7.88


[bookmark: _Toc356748493]Table 3-6
Decomposition of Change in Real Expenditure of Marginally Poor Urban Household (H15) (Rp billion)
	
	SIM-1
	SIM-2
	SIM-3
	SIM-4
	SIM-5

	
	Rice
	Poultry
	Soybean
	Veg.
	Hort. 

	Wage income: Unskilled
	104.03
	39.72
	-22.58
	24.56
	15.58

	Wage income: Skilled
	-13.24
	-7.78
	-6.87
	-3.47
	-1.01

	Capital
	4.56
	0.42
	-4.95
	0.46
	0.85

	Land
	22.17
	2.24
	5.73
	4.68
	1.97

	Others (transfers)
	2.99
	1.85
	0.77
	0.93
	0.37

	Total Income
	120.51
	36.45
	-27.91
	27.15
	17.77

	Saving
	6.60
	2.00
	-1.53
	1.49
	0.97

	Nominal consumption
	113.92
	34.46
	-26.38
	25.67
	16.80

	Living cost
	239.54
	58.39
	27.05
	56.30
	18.60

	Real expenditure
	-125.62
	-23.93
	-53.43
	-30.63
	-1.81


[bookmark: _Toc356748494]Table 3-7
Impact on Poverty and Inequality
	 
	SIM-1
	SIM-2
	SIM-3
	SIM-4
	SIM-5

	
	Rice
	Poultry
	Soybean
	Veg.
	Hort.

	Poverty - Urban

	Poverty incidence ex-ante (%)
	8.89
	8.89
	8.89
	8.89
	8.89

	Poverty incidence ex-post (%)
	10.07
	9.39
	9.46
	9.18
	8.96

	Change
	1.18
	0.50
	0.57
	0.29
	0.07

	Poverty- Rural

	Poverty incidence ex-ante (%)
	15.25
	15.25
	15.25
	15.25
	15.25

	Poverty incidence ex-post (%)
	17.55
	15.75
	16.34
	15.83
	15.29

	Change
	2.30
	0.50
	1.09
	0.58
	0.04

	Poverty - Urban + Rural

	Poverty incidence ex-ante (%)
	12.08
	12.08
	12.08
	12.08
	12.08

	Poverty incidence ex-post (%)
	13.83
	12.58
	12.92
	12.52
	12.14

	Change
	1.74
	0.50
	0.83
	0.44
	0.06

	Inequality - Urban

	Gini coefficient ex-ante
	0.347
	0.347
	0.347
	0.347
	0.347

	Gini coefficient ex-post
	0.354
	0.349
	0.350
	0.349
	0.347

	Change
	0.007
	0.002
	0.003
	0.002
	0.000

	Inequality - Rural

	Gini coefficient ex-ante
	0.277
	0.277
	0.277
	0.277
	0.277

	Gini coefficient ex-post
	0.284
	0.276
	0.279
	0.278
	0.277

	Change
	0.007
	-0.001
	0.002
	0.001
	0.000



[bookmark: _Toc356748246]
Figure 3-6
Impact of SIM-1 (Rice Price Increase) on Urban Poverty 
[image: ]
[bookmark: _Toc356748247]Figure 3-7
Impact of SIM-1 (Rice Price Increase) on Rural Poverty 
[image: ]
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[bookmark: _Toc356748230][bookmark: _Toc356741180]4. Policy Implications
Low-income household are vulnerable to volatility in the price of agriculture food products because food makes up a greater share of their consumption basket. This paper analyzes quantitatively the impact of an increase in the price of various food products on poverty incidence in Indonesia. A general equilibrium model of the economy is used to accommodate the fact that an increase in the price of one commodity may affect the price of other commodities and markets for factors of production, such as labor or land, which, in turn, may affect the distributional outcome. 
Five scenarios representing an increase in the price of rice, poultry products, soybean, vegetables, and fruits are simulated. Scenarios for rice, poultry, and vegetables assume domestic origins for supply disruptions, while scenarios for soybean and horticulture products assume foreign origins for supply disruptions that drive up world prices. Simulation results suggest that Indonesia’s poor in urban and rural areas are the most vulnerable to volatility in the price of rice, the country’s staple food. However, the impact of an increase in the prices of other products, such as soybean (and derivatives) on poverty is also non-trivial. Results also suggest that poverty incidence will likely increase more in rural than in urban areas. In terms of distributive effect, the simulations suggest that increases in the prices of agriculture food products tend to be regressive or inequality-increasing. Decomposition analysis suggests that cost of living effect is much stronger than the income-change effect.
Our analysis has some implications for policy. First, because most of Indonesia’s poor live in rural areas and the impact of agriculture food price volatility is more serious in those areas, the government needs to pay attention to potential disruptions in supply that could raise prices. Otherwise, poverty reduction targets will be seriously threatened. Anticipatory strategies well targeted to the rural poor should be devised.
Second, in urban and rural areas cost of living effects are dominant in increasing poverty. As illustrated in the increase in the price of imported horticulture product, the income of unskilled labor may increase due to expansion of domestic production. However, the increase in the cost of living cannot be offset by this income increase, leaving the poor with lower real consumption. Therefore, the food security policy implemented through the self-sufficiency target should be carefully reconsidered, particularly if it has implications in the rise in cost of living.
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[bookmark: _Toc356748232]Appendix. Elasticities of Linear Expenditure Demand System 
The linear expenditure demand system for each of the 200 households in the model can be written as:

,





Where  is the demand,  is the subsistence consumption, is parameter of marginal budget share, is total consumption, and  is the price of each commodity. The demand parameters can be calculated as:
1 Income elasticity:


Where


Is the budget share.
2 Own price elasticity:  


3 Cross-price elasticity:


4 Frisch parameter:  


is the elasticity of marginal utility of income.
Each of the parameters differs across households and they were estimated using a combination of econometric estimation of the expenditure elasticities, Frisch parameter estimation, and budget shares of each household. It should be noted that for LES demand system, we restrict that the cross price elasticities are always negative, that is, goods are always complements.
[bookmark: _Toc356748495]Table A1
Own-price Elasticity of LES Demand System
	No.
	Commodity
	Urban
	Rural
	Urban + Rural

	
	
	Average
	Range
	Average
	Range
	Average
	Range

	1
	Maize
	-0.130
	-0.113
	-0.195
	-0.076
	-0.056
	-0.106
	-0.103
	-0.056
	-0.195

	2
	Cassava
	-0.131
	-0.112
	-0.195
	-0.074
	-0.056
	-0.083
	-0.102
	-0.056
	-0.195

	3
	SweetPotatos
	-0.130
	-0.108
	-0.195
	-0.072
	-0.056
	-0.077
	-0.101
	-0.056
	-0.195

	4
	OthRootCrops
	-0.131
	-0.109
	-0.196
	-0.073
	-0.056
	-0.079
	-0.102
	-0.056
	-0.196

	5
	Groundnut
	-0.130
	-0.107
	-0.195
	-0.072
	-0.056
	-0.077
	-0.101
	-0.056
	-0.195

	6
	Soybean
	-0.129
	-0.107
	-0.195
	-0.072
	-0.056
	-0.077
	-0.100
	-0.056
	-0.195

	7
	OtherBeans
	-0.129
	-0.107
	-0.195
	-0.071
	-0.056
	-0.077
	-0.100
	-0.056
	-0.195

	8
	Vegetables
	-0.120
	-0.109
	-0.172
	-0.130
	-0.094
	-0.138
	-0.125
	-0.094
	-0.172

	9
	Fruits
	-0.272
	-0.230
	-0.388
	-0.261
	-0.193
	-0.281
	-0.267
	-0.193
	-0.388

	10
	CerOthFoodCr
	-0.133
	-0.110
	-0.195
	-0.071
	-0.055
	-0.077
	-0.103
	-0.055
	-0.195

	11
	estocr
	-0.132
	-0.114
	-0.196
	-0.084
	-0.060
	-0.091
	-0.108
	-0.060
	-0.196

	12
	Livestock
	-0.197
	-0.162
	-0.297
	-0.249
	-0.194
	-0.267
	-0.223
	-0.162
	-0.297

	13
	FreshMilk
	-0.335
	-0.274
	-0.502
	-0.407
	-0.318
	-0.436
	-0.362
	-0.274
	-0.502

	14
	PoultryPrd
	-0.211
	-0.180
	-0.298
	-0.270
	-0.200
	-0.290
	-0.240
	-0.180
	-0.298

	15
	OthLivestock
	-0.196
	-0.162
	-0.297
	-0.248
	-0.193
	-0.266
	-0.222
	-0.162
	-0.297

	16
	wood
	-0.106
	-0.089
	-0.159
	-0.055
	-0.042
	-0.058
	-0.080
	-0.042
	-0.159

	17
	fish
	-0.181
	-0.149
	-0.255
	-0.208
	-0.152
	-0.224
	-0.194
	-0.149
	-0.255

	18
	otmine
	-0.202
	-0.167
	-0.305
	-0.176
	-0.137
	-0.188
	-0.189
	-0.137
	-0.305

	19
	Meat
	-0.319
	-0.258
	-0.466
	-0.382
	-0.296
	-0.413
	-0.351
	-0.258
	-0.466

	20
	ProcessMeat
	-0.310
	-0.254
	-0.464
	-0.370
	-0.288
	-0.397
	-0.333
	-0.254
	-0.464

	21
	DairyPrds
	-0.341
	-0.279
	-0.504
	-0.414
	-0.322
	-0.447
	-0.378
	-0.279
	-0.504

	22
	CanFruitVeg
	-0.214
	-0.180
	-0.308
	-0.177
	-0.147
	-0.189
	-0.199
	-0.147
	-0.308

	23
	FishPrd
	-0.173
	-0.154
	-0.253
	-0.204
	-0.147
	-0.215
	-0.189
	-0.147
	-0.253

	24
	otfood
	-0.249
	-0.211
	-0.357
	-0.285
	-0.193
	-0.319
	-0.267
	-0.193
	-0.357

	25
	EdibleOil
	-0.118
	-0.110
	-0.166
	-0.115
	-0.079
	-0.126
	-0.117
	-0.079
	-0.166

	26
	rice
	-0.040
	-0.037
	-0.053
	-0.094
	-0.054
	-0.125
	-0.067
	-0.037
	-0.125

	27
	FlourPrd
	-0.283
	-0.237
	-0.417
	-0.209
	-0.158
	-0.223
	-0.246
	-0.158
	-0.417

	28
	Noodles
	-0.200
	-0.168
	-0.294
	-0.248
	-0.189
	-0.266
	-0.224
	-0.168
	-0.294

	29
	Sugar
	-0.082
	-0.072
	-0.120
	-0.107
	-0.079
	-0.113
	-0.094
	-0.072
	-0.120

	30
	CoffeeTea
	-0.126
	-0.108
	-0.186
	-0.122
	-0.090
	-0.129
	-0.124
	-0.090
	-0.186

	31
	SoyaBeanPrds
	-0.211
	-0.192
	-0.305
	-0.188
	-0.138
	-0.199
	-0.199
	-0.138
	-0.305

	32
	wear
	-0.247
	-0.219
	-0.344
	-0.237
	-0.168
	-0.252
	-0.242
	-0.168
	-0.344

	33
	woodpr
	-0.368
	-0.303
	-0.555
	-0.440
	-0.346
	-0.472
	-0.404
	-0.303
	-0.555

	34
	pulpap
	-0.362
	-0.301
	-0.539
	-0.279
	-0.215
	-0.298
	-0.320
	-0.215
	-0.539

	35
	chemic
	-0.209
	-0.190
	-0.295
	-0.175
	-0.126
	-0.185
	-0.192
	-0.126
	-0.295

	36
	Fuel
	-0.274
	-0.074
	-0.685
	-0.282
	-0.175
	-0.508
	-0.278
	-0.074
	-0.685

	37
	rubber
	-0.280
	-0.231
	-0.421
	-0.270
	-0.209
	-0.289
	-0.275
	-0.209
	-0.421

	38
	plastic
	-0.287
	-0.237
	-0.424
	-0.281
	-0.219
	-0.304
	-0.284
	-0.219
	-0.424

	39
	nferos
	-0.280
	-0.232
	-0.422
	-0.271
	-0.209
	-0.291
	-0.275
	-0.209
	-0.422

	40
	metal
	-0.310
	-0.257
	-0.466
	-0.339
	-0.263
	-0.363
	-0.325
	-0.257
	-0.466

	41
	machin
	-0.379
	-0.200
	-0.540
	-0.496
	-0.051
	-0.581
	-0.438
	-0.051
	-0.581

	42
	othman
	-0.297
	-0.253
	-0.351
	-0.338
	-0.167
	-0.380
	-0.317
	-0.167
	-0.380

	43
	transpt
	-0.643
	-0.522
	-0.963
	-0.966
	-0.878
	-1.029
	-0.804
	-0.522
	-1.029

	44
	electr
	-0.247
	-0.213
	-0.357
	-0.194
	-0.146
	-0.209
	-0.221
	-0.146
	-0.357

	45
	watgas
	-0.330
	-0.272
	-0.495
	-0.314
	-0.244
	-0.337
	-0.322
	-0.244
	-0.495

	46
	trade
	-0.373
	-0.351
	-0.502
	-0.232
	-0.154
	-0.257
	-0.302
	-0.154
	-0.502

	47
	othser
	-0.511
	-0.342
	-0.752
	-0.401
	-0.258
	-0.553
	-0.456
	-0.258
	-0.752

	48
	hotres
	-0.341
	-0.305
	-0.483
	-0.326
	-0.235
	-0.353
	-0.334
	-0.235
	-0.483

	49
	transport
	-0.372
	-0.307
	-0.527
	-0.350
	-0.265
	-0.379
	-0.361
	-0.265
	-0.527

	50
	RoadTrans
	-0.343
	-0.283
	-0.487
	-0.295
	-0.224
	-0.319
	-0.319
	-0.224
	-0.487

	51
	bank
	-0.348
	-0.283
	-0.517
	-0.192
	-0.152
	-0.209
	-0.270
	-0.152
	-0.517

	52
	gengov
	-0.323
	-0.267
	-0.488
	-0.182
	-0.142
	-0.195
	-0.252
	-0.142
	-0.488

	53
	educ
	-0.365
	-0.318
	-0.518
	-0.244
	-0.183
	-0.261
	-0.305
	-0.183
	-0.518

	54
	health
	-0.313
	-0.262
	-0.469
	-0.295
	-0.232
	-0.318
	-0.304
	-0.232
	-0.469
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