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ABSTRACT	

This	research	analyzes	the	short-	and	long-term	influence	of	rice	prices	on	the	welfare	

of	 Indonesian	 farmers	 using	 an	 error	 correction	 model.	 Drawing	 upon	 data	 from	

Indonesia's	 Central	 Bureau	 of	 Statistics,	 it	 reveals	 that	 rice	 prices	 exert	 significant	

positive	 short-run	 effects	 and	 no	 significant	 long-run	 influence	 on	 farmers'	 welfare.	

These	 findings	 extend	or	 refine	 results	 from	earlier	 studies	 that	 lack	 the	 time	 series	

perspective	of	our	research.	They	also	support	policy	 intervention	by	 the	 Indonesian	

government	to	increase	farmers'	welfare	and	assure	food	supply.	
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INTRODUCTION	

Improving	 farmers'	 welfare	 is	 one	 of	 the	 objectives	 of	 the	 Indonesian	 agriculture	 program	

(Kementerian	 Pertanian,	 2015).	 Based	 on	 Law	 no.	 19	 of	 2013,	 farmers	 are	 defined	 as	
Indonesian	citizens	who	conduct	farming	in	the	fields	of	food	crops,	horticulture,	plantations,	

and	livestock.	

	
Farmer	welfare	is	the	focus	of	the	Indonesian	government	because	49%	of	poor	households	in	

Indonesia	 rely	 on	 the	 agricultural	 sector	 (BPS,	 2018).	 Farmers	 are	 the	 main	 actors	 in	
agriculture	who	should	get	 the	 rights	 commensurate	with	 the	 spending	of	 time,	 energy,	 and	

thought	that	had	been	devoted	to	working	in	agriculture	(Kementerian	Pertanian,	2015).	The	

level	of	welfare	of	farmers	is	measured	by	(1)	per	capita	income,	(2)	poverty	level,	and	(3)	level	
of	 agricultural	household	 food	 insecurity	 (Kementerian	 Pertanian,	 2015).	 Income	 is	 deriving	

from	how	much	money	is	generating	from	the	sale	of	farm	products.	The	price	of	agricultural	

commodities	correlates	with	farmers'	income	which	impacts	on	the	welfare	of	farmers.	
	

Rice	is	one	of	Indonesia's	strategic	staples	besides	corn	and	soybeans.	Rice	is	still	a	staple	food	
for	 Indonesian	 people	 and	 a	 priority	 in	 developing	 agriculture	 towards	 food	 security.	 Food	

security	is	a	condition	for	the	fulfillment	of	food	for	the	country	up	to	individuals,	as	reflected	

in	 the	 availability	 of	 sufficient	 food,	 both	 in	 quantity	 and	 quality,	 safe,	 diverse,	 nutritious,	
equitable,	and	affordable	and	not	contrary	to	the	religion,	beliefs	and	culture	of	the	community,	

to	be	able	 to	 live	healthy,	 active	and	productive	 in	a	 sustainable	manner	 	 (Badan	Ketahanan	

Pangan,	2012)		
	

Rice	 is	still	used	as	a	staple	 food	by	more	than	95%	of	 Indonesia's	population,	making	rice	a	
benchmark	 of	 various	 economic	 indicators.	 Food	 purchasing	 power	 shows	 the	 level	 of	

community	 welfare	 (Hermawan,	 Fitrawaty,	 &	 Maipita,	 2017).	 This	 is	 also	 in	 line	 with	
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Simatupang	and	Timer	(2008)	statements	that	the	growth	of	rice	production	is	considering	as	
the	most	critical	indicator	of	agricultural	development	in	Indonesia.	According	to	them,	rice	is	

the	main	crop	for	small	agriculture,	and	the	rice	value	chain	is	a	significant	sector	of	the	rural	

economy.	Rice	is	still	a	staple	food,	and	domestic	demand	for	rice	is	substantial.	
	

Rice	 prices	 in	 Indonesia	 experienced	 fluctuations,	 especially	 after	 the	 1998	monetary	 crisis.	
Inflation	causing	food	prices,	including	price	to	rise	sharply.	This	increasing	price	has	caused	

unrest	for	consumers	and	producers,	in	this	case	farmers,	so	that	in	2017,	the	Government	of	

Indonesia	 issued	 Minister	 of	 Trade	 Regulation	 No	 27/M-DAG/PER/5/2017	 concerning	
Determination	of	Reference	Prices	for	Purchases	in	Farmers	and	Reference	Prices	for	Sales	in	

Consumer	 and	 Minister	 of	 Trade	 Regulation	 Number	 57/M-DAG/PER/8/2017	 concerning	
Determination	of	the	Highest	Retail	Price	of	Rice.	(Kementerian	Perdagangan,	2017)		

	

Food	prices	 influence	welfare	and	poverty.	Vu	and	Glewwe	 (2011),	 conducted	a	 study	of	 the	
effect	the	food	price	to	farmer	welfare	in	Vietnam.	The	research	is	using	the	farmers	household.				

The	results	showed	that	household	welfare	is	increasing	an	increase	in	the	price	of	rice	alone	

increased	 average	 household	 welfare	 by	 5%	 in	 2007-2008	 and	 increased	 poverty	 by	 0.3	
percentage	points	during	the	same	period.	

	
Minot	and	Dewina	(2013),	examined	the	effect	of	changes	in	food	prices	on	household	welfare	

in	Ghana.	Using	household	survey	data,	they	tested	the	distribution	effect	of	higher	prices	for	

wheat,	rice,	and	food	in	general.	The	results	showed	that	the	average	price	of	wheat	accounted	
for	6%	of	expenditure	and	5%	of	income	in	Ghana.	The	retail	price	of	wheat	which	increased	by	

81%	during	2007-2008	shows	that	there	was	an	increase	in	the	poverty	rate	of	0.6	percentage	
points	in	the	short	term.	Rice	accounts	for	3%	of	consumption.	Simulations	of	rice	prices	which	

rose	36%	in	2007-2008	show	that	farmers	benefited	from	rising	prices,	but	almost	every	other	

group	was	affected	by	the	increase	in	rice	prices.	
	

Allo,	Satriawan,	&	Arsyad	(2018)	conducted	research	on	the	impact	of	rising	food	prices	on	the	

welfare	 of	 farmers	 in	 Indonesia.	 Their	 results	 showed	 that	 the	 direct	 effects	 of	 rising	 food	
prices	on	the	welfare	of	farmers	in	Java	and	Bali	are	more	significant	than	for	those	who	live	

outside	of	Java.	
	

Nakelse,	 Dalton,	 Hendricks,	 &	 Hodjo	 (2018)	 analyze	 the	 implications	 of	 world	 cereal	 price	

shocks	on	the	welfare	of	rural	households	in	Burkina	Faso.	The	causal	relationship	between	the	
world	and	domestic	cereal	prices	is	formed	using	the	Error	Correction	Framework	to	measure	

and	separate	the	short-term	and	long-term	effects	on	local	prices	from	changes	in	world	prices.	

In	their	research,	they	combined	price	elasticity,	transmission,	purchase,	and	sales	coefficients	
to	 estimate	 changes	 in	 household	welfare	 levels	 caused	 by	 global	 price	 shocks.	 Overall,	 the	

price	increases	experienced	during	the	2008-2009	period	were	associated	with	improvements	
in	the	welfare	of	rural	farmers	because	the	effects	of	producers	outstripped	consumer	effects.	

The	rise	in	prices	during	the	period	from	2006	to	2014	translated	into	an	increase	in	welfare.	

	
Farmer's	welfare	 is	 a	 vital	 object	 of	 this	 study,	wherein	 previous	 studies	 no	 one	 focused	on	

discussing	the	effect	of	food	prices	on	farmers'	welfare.	Error	Correction	Model	(ECM)	analysis	
is	used	to	determine	the	effect	of	short	and	long	term.	Many	researchers	use	ECM	to	analyze	

the	short-term	and	long-term	effects	of	one	variable	 to	another,	as	did	 	 (Zare	&	Azali,	2015);	

(Belinga,	Zhou,	Doumbe,	Gahe,	&	Koffi,	2016)	and	(Kingu,	2016).	However,	no	one	has	used	the	
analysis	model	to	see	the	effect	of	food	prices	on	the	welfare	of	farmers.	
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This	research	was	conducted	in	a	short	time	and	had	no	time	perspective.	To	enrich	research	

on	 the	effect	of	 food	prices	on	welfare,	other	studies	with	different	perspectives	are	needed.	
This	 is	 the	 need	 for	 the	 novelty	 of	 science.	 So,	 we	 conducted	 research	 on	 the	 effect	 of	 food	

prices	on	 the	welfare	of	 farmers	 in	 the	view	of	 a	 time	series	with	 short-term	and	 long-term	

effects.	
	

The	purpose	of	this	study	is	to	analyze	the	effect	of	domestic	food	prices	on	farmers'	welfare	in	
the	 short	 and	 long	 term.	 The	 results	 of	 this	 study	 can	 help	 the	 Indonesian	 government	 in	

making	 policies	 and	 strategies	 to	 improve	 the	 welfare	 of	 farmers	 in	 terms	 of	 the	 effect	 of	

commodity	prices	on	the	market.	
	

MATERIALS	AND	METHODS	

Data	

Independent	 variable	 x	 is	 monthly	 prices	 for	 medium-quality	 rice	 from	 Indonesia's	 Central	

Bureau	of	Statistics	(Badan	Pusat	Statistik	(BPS))	website	(BPS,	2019)	spanning	January	2016	
to	December	 2018.	Dependent	 variable	 y	 is	 farmers'	welfare.	 Its	 data	 are	monthly	 Farmer's	

Terms	 of	 Trade	 for	 the	 Food	 Crops	 Subsector,	 the	 Indonesian	 government's	 measure	 of	

farmers'	 welfare	 from	 BPS	 (BPS,	 2016);	 (BPS,	 2017);	 (BPS,	 2018).	 We	 adjusted	 prices	 and	
welfare	using	Indonesian	inflation	data	from	BPS	(BPS,	2019)	

	
Analysis	

Since	non-stationary	data	can	prompt	spurious	regression	(Gujarati	&	Porter,	2009),	 the	 first	

step	 in	ECM	analysis	 is	 to	assure	data	are	stationary.	We	do	so	using	the	Augmented	Dickey-
Fuller	(ADF)	test	per	(Xu,	Dong,	Li,	&	Li,	2011).	The	equation	is	

	

#$ = &#$'( + *$,	 	 	 	 (1)	
	

where	 	Denotes	 the	 farmers'	welfare	at	 time	 t.	φ	 is	 the	 coefficient	of	 farmers'	welfare	 (Y)	 at	
time	t˗1.	µt	is	noise.	Data	are	not	stationary	if	φ	>	1.		

	

∆#$ = 	. + /∆0$ + 1	*̂$'( + 3$.	 	 (2)	
	

In	 Eq.	 (2),	 the	 dependent	 variable	 Indicates	 the	 change	 in	 farmers'	 welfare	 at	 time	 t.	 α	 is	
constant.	ϒ	 is	 the	 coefficient	 for	 the	 change	 in	prices	or	 rice	at	 time	 t	 (xt).	 If	 it	 is	statistically	

significant,	 xt	 influences	 yt	 in	 the	 short	 run.	We	 seek	 significance	 at	 α	=	 0.05.	 The	 long-term	

coefficient	is	.	If	it	is	statistically	significant,	yt	has	a	long-term	correlation	with	xt.	Subscript	t	is	
the	parameter	of	variable	u.	It	is	the	residual	from	

	

#$ = 56 + 5(0$ + *$.	 	 	 	 (3)	
	

The	value	of	ut	is	determined	by	
	

*̂$ = #$ − 586 − 58(0$.	 	 	 	 (4)	
	

RESULTS	

Descriptive	Statistics	

Table	1	displays	descriptive	statistics.	
	

Table	1.	Descriptive	Statistics	

Variables	 Mean	 Std.	Deviation	 Minimum	 Maximum	

Rice	Prices	(IDR/Kg)	 7836.07	 322.64	 7402.65	 8546.80	

Farmer's	Terms	of	Trade	(index)	 85.51	 2.55	 81.71	 92.80	
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Table	1	shows	descriptive	statistics	for	the	independent	variable	(monthly	average	prices	for	
rice	in	Indonesian	Rupiah	(IDR)	per	kilogram)	and	the	dependent	variable	(farmers'	terms	of	

trade,	 an	 index	 of	 farmers'	 welfare).	 Figure	 1	 graphs	 times	 series	 from	 the	 descriptive	

statistics.	

 
Figure	1.	Graphics	Rice	Prices	and	Farmers	Term	of	Trade	

	

	
Figure	 1	 graphs	 rice	 prices	 on	 the	 left	 axis	 and	 farmer's	 terms	 of	 trade	 on	 the	 right,	 the	

Indonesian	government's	index	of	farmers'	welfare	(BPS,	2017,	p.	1).	Figure	1	indicates	prices	
correlate	positively	with	welfare	over	the	period	studied	(orange	and	blue	lines).	ECM	analysis	

must	confirm	that	insight.	

	
ECM	analysis	

The	first	step	is	to	determine	whether	data	are	stationary	using	ADF.	Results	in	Table	2	shows	

that	data	for	farmers'	welfare	are	stationary	at	5%	confidence.	
	

Table	2.	Augmented	Dickey-Fuller	Test	for	Farmers'	Welfare	

	 	 	 	 	 	
	 	 	 	 t-Statistic	 Prob.*	

	 	 	 	 	 		 	 	 	 	 	
Augmented	Dickey-Fuller	test	statistic	 −3.123204	 0.0342	

Test	critical	values:	 1%	level	 	 	 −3.639407	 	
	 5%	level	 	 	 −2.951125	 	
	 10%	level	 	 	 −2.614300	 	

	 	 	 	 	 	
	

Table	3	shows	that	data	 for	rice	prices	are	stationary	at	1%	confidence	(t-statistic	−3.8902	>	
critical	value	3.6394).	Data	for	both	variables	are	stationary	and	acceptable	for	ECM	analysis.	
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Table	3.	Augmented	Dickey-Fuller	test	for	rice	prices	

	 	 	 	 	
	 	 	 t-Statistic	 Prob.*	

	 	 	 	 		 	 	 	 	
Augmented	Dickey–Fuller	test	statistic	 −3.890221	 0.0053	
Test	critical	values:	 1%	level	 	 −3.639407	 	
	 5%	level	 	 −2.951125	 	
	 10%	level	 	 −2.614300	 	

	

Table	4	reveals	the	ECM	analysis	of	rice	prices	and	farmers'	welfare.	It	shows	that	C	is	constant.	
D(X)	indicates	short-run	influence;	its	coefficient	is	positive	and	significant.	U(−1)	means	long-

run	 impact;	 its	 adjusted	 coefficient	 (a)	 is	 not	 statistically	 significant.	 Results	 show	 that	 rice	

prices	influence	farmers'	welfare	in	the	short	run	but	not	the	long	run.	
	

Table	4.	Rice	Prices	and	Farmers'	Welfare	

Variable	 Coefficient	 Std.	Error	 t-Statistic	 Prob.		

	 	 	 	 		 	 	 	 	
C	 −0.109421	 0.151853	 −0.720572	 0.4764	
D(X)	 0.004016	 0.000859	 4.676510	 0.0001	
U(−1)	 −0.108101	 0.108790	 −0.993666	 0.3278	

	 	 	 	 		 	 	 	 	
R2	 0.430511	 				Mean	dependent	var	 −0.174733	
Adjusted	R2	 0.394917	 				S.D.	dependent	var	 1.150405	
S.E.	of	regression	 0.894866	 				Akaike	info	criterion	 2.697532	
Sum	squared	resid	 25.62514	 				Schwarz	criterion	 2.830847	
Log	likelihood	 −44.20680	 				Hannan–Quinn	criterion	 2.743552	
F-statistic	 12.09534	 				Durbin–Watson	stat	 1.165134	
Prob.	(F-statistic)	 0.000122	 	 	 	

	

DISCUSSION	

This	research	extends	findings	by	Vu	and	Glewwe		(2011)	and	Minot	and	Dewina	(2013)	and	

refines	those	of	Nakelse	et	al.	(2018)	that	food	prices	correlate	positively	farmer's	welfare.	As	
noted,	the	previous	two	studies	lack	the	time	series	perspective	of	our	research.	Nakelse	et	al.	

(2018)	 conclude	 that	 food	 cereal	 prices	 correlate	 positively	with	 household	welfare,	 but	we	

show	that	prices	of	rice	during	the	period	studied	connect	significantly	with	farmers'	short-run	
but	not	long-term	welfare.	

	
The	 findings	 of	 food	 price	 research	 can	 affect	 the	 welfare	 of	 farmers	 because	 of	 the	

transmission	of	prices	from	food	prices	to	the	prices	of	farmers'	products,	then	to	the	income	

of	farmers	and	then	to	the	welfare	of	farmers.	The	impact	of	rice	prices	on	the	prices	of	farmers	
'products	 has	 found	Makbul	 research	 (Makbul	&	Ratnaningtyas,	 2017),	 another	 step-by-step	

research	transmission	from	food	prices	to	farmers'	welfare	must	be	carried	out	to	enrich	the	

boundaries	of	this	study.	
	

The	results	of	this	study	that	the	price	of	rice	can	affect	the	welfare	of	farmers	have	an	impact	
on	rice	price	policy.	According	to	(Tsakok,	1990)	rice	price	policy	is	government	intervention	

on	 rice	 prices.	 An	 example	of	 this	 intervention	 uses	 a	 trade	mechanism.	When	 the	 domestic	

price	 of	 rice	 is	 higher	 than	 the	 international	 price,	 the	 government	 is	 intervention	with	 the	
import	 tariff	 according	 to	 the	 rules.	 For	 example,	 rule	 No.	 93	 of	 2007	 (Menteri	 Keuangan,	

2007).	This	rule	can	maintain	the	price	of	rice	 in	 the	domestic	market.	This	policy	 is	needed	

because	rice	is	an	outstanding	staple	food	in	Indonesia	(Bulog,	2019).	A	high	rice	price	policy	is	
required	to	support	that	prices	are	higher	than	production	costs		(Dev	&	Rao,	2010)	The	cost	of	

rice	production	increases	from	time	to	time,	to	adjust	for	these	costs	the	price	of	rice	requires	
an	 increased	 price.	 Another	 reason	 is	 to	 increase	 farmers'	 income	 to	maintain	 food	 security	

(Dev	&	Rao,	2010)	
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The	short-term	effect	of	high	rice	prices	on	farmers'	welfare	is	possible	because	there	is	a	gap	
between	farmers	and	rice.	Rice	is	a	commodity	derived	from	milled	paddy.	Farmers	correlate	

directly	 with	 milled	 paddy	 but	 not	 with	 rice.	 However,	 when	 the	 price	 of	 rice	 fluctuates,	

farmers	are	also	affected	by	this	phenomenon.	The	price	of	rice	does	not	touch	the	farmer	level	
directly,	 but	 it	 can	 affect	 the	 price	 of	 the	milled	 paddy,	which	 directly	 affects	 the	 income	 of	

farmers.	According	to		(Makbul	&	Ratnaningtyas,	2017)		that	the	integration	of	rice	prices	has	a	
significant	effect	on	the	price	of	milled	paddy	in	Indonesia.		

	

In	connection	with	this,	 the	Government	of	 Indonesia	 issued	regulations	on	setting	reference	
prices	 for	 purchases	 at	 farmers	 and	 reference	 prices	 for	 sales	 at	 consumers	 (Kementerian	

Perdagangan,	 2017).	 In	 these	 regulations	 clearly	made	 restrictions	 on	 the	 reference	 price	 of	
rice	 and	 other	 commodities.	 The	 reference	 price	 for	 purchases	 at	 farmers	 and	 the	 reference	

price	for	sales	at	consumers	is	an	effort	of	the	Government	of	Indonesia	to	monitor	food	prices.	

	

CONCLUSION	AND	IMPLICATIONS	

This	 study	 has	 traced	 the	 transmission	 from	 market	 prices	 through	 farmers'	 revenue	 to	

farmers'	welfare	and	shows	that	prices	of	rice	during	2016–2018	correlate	significantly	with	
Indonesian	farmers'	short-run	but	not	long-term	welfare.		

	
Increasing	 farmers'	 welfare	 is	 one	 goal	 of	 Indonesia's	 national	 food	 program	 (Kementerian	

Pertanian,	2018),	and	our	results	justify	government	intervention	to	support	the	prices	of	rice.	

Tsakok	(1990)	endorses	tariffs	on	imported	rice	when	prices	 for	domestic	rice	exceed	prices	
internationally.	 Indonesia	 had	 that	 authority	 under	 rule	No.	 93	 in	 2007	 (Menteri	 Keuangan,	

2007).	 Rice	 is	 Indonesia's	 most	 famous	 food	 staple	 (Bulog,	 2015),	 and	 policy	 is	 needed	 to	
maintain	prices	above	production	cost		(Dev	&	Rao,	2010).	Farmers'	production	cost	rises	over	

time,	 justifying	 policies	 that	 keep	 pace.	 Policies	 that	 increase	 farmers'	 income	 also	maintain	

food	security	(Dev	&	Rao,	2010).	However,	the	government	must	set	prices	carefully	to	avoid	
harming	 consumers	 and	 exacerbating	 poverty	 (Warr	&	Yusuf,	 2013).	 Future	 studies	need	 to	

document	more	explicitly	the	transmission	of	food	prices	to	farmers'	welfare	and	specify	prices	

on	which	support	policies.	
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