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Introduction	
Coronavirus	disease	2019	(Covid	-19)	is	a	positive	single	strain	RNA	virus,	encapsulated	and	not	
segmented	 (Yuliana,	 2020).	 Covid	 -19	 has	 been	 declared	 by	 the	WHO	 as	 a	 pandemic	 and	 the	
Government	 of	 Indonesia	 based	 on	 Presidential	 Decree	 No.	 11	 of	 2020	 concerning	 the	
Establishment	of	a	Covid	-19	Public	Health	Emergency	that	must	be	taken	care	of	(Syauqi,	2020).	
The	Covid	-19	pandemic	that	occurred	in	Indonesia	had	an	impact	on	the	joints	of	socio-economic	
life,	especially	in	meeting	basic	needs	(Masniadi	et	al.,	2020).	The	government's	policy	towards	

ARTI CLE  I NFO 
 

ABSTRACT  
 

	
Article History 
Received	14	June	2022	
Revised	26	December	2022	
Accepted	26	December	2022	

	
The	 Covid-19	 pandemic	 had	 an	 impact	 on	 the	 joints	 of	 socio-
economic	 life,	especially	 in	 fulfilling	the	basic	needs.	 It	also	caused	
the	 declining	 of	 global	 food	 security,	 especially	 in	 Indonesia.	 This	
study	aims	to	develop	regional	mapping	to	determine	food	security	
priorities	 and	 to	 achieve	 equal	 distribution	 of	 food	 security	
throughout	Indonesia.	The	research	method	used	in	this	research	is	
quantitative	research	with	the	Elbow	method.	The	Elbow	method	is	
used	to	find	the	optimal	cluster	size.	The	data	used	are	from	the	Food	
Security	 Agency	 of	 the	 Indonesian	 Ministry	 of	 Agriculture	 and	
Central	Statistics	Agency	in	a	range	of	2020	to	2021.	In	the	process	to	
identify	priority	areas	in	Indonesia,	it	is	necessary	to	have	provincial	
clustering.	 It	 is	also	necessary	to	minimize	 food	budget	allocations	
that	are	not	well-targeted,	causing	losses,	and	not	achieving	an	equal	
distribution	 of	 food	 security	 programs.	 Looking	 from	 a	 more	
visionary	 perspective,	 the	 success	 of	 clustering	 provides	 an	
opportunity	for	the	government	to	focus	more	on	allocating	budget,	
resources,	and	time	according	to	the	results	of	the	clustering.	Based	
on	 the	 results	 of	 the	 provincial	 clustering,	 two	 clusters	 were	
obtained,	namely	provinces	with	high	food	security	(Cluster	1)	and	
low	 food	 security	 (Cluster	 2).	 Cluster	 1	 has	 lower	 constituent	
components	than	Cluster	2.	
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people	to	work	from	home	and	maintain	physical	distance	as	well	as	several	government	regions	
that	 have	 implemented	 policies	 to	 partially	 quarantine	 the	 area	 have	 changed	 the	 situation,	
including	changes	to	new	food	supply	chain	patterns	in	almost	all	aspects	of	life.	The	work	pattern	
or	 system	 in	 the	 food	 sector	 does	 seem	 to	 have	 changed	 very	 significantly	 starting	 from	 the	
production	process	to	consumption	from	upstream	to	downstream	during	the	Covid-19	pandemic	
(Hirawan	&	Verselita,	2020).	

In	2019	around	8.9%	of	the	total	world	population	is	currently	experiencing	hunger	(Ayinde,	
et	al.,	2020).	As	a	result	of	the	Covid	-19	pandemic,	various	countries	experienced	a	recession	which	
increased	 the	 number	 of	 acute	 hunger.	With	 this	 increase,	 it	 is	 estimated	 that	 83-132	million	
people	will	experience	hunger	(Klassen	&	Murphy,	2020).	Covid	-19	also	causes	employment	in	
agriculture	to	contract	by	4.87	percent,	while	domestic	agricultural	production	will	shrink	by	6.2	
percent.	 Imports	 will	 decrease	 by	 17.11	 percent	 and	 prices	 are	 expected	 to	 increase	 by	 1.20	
percent	in	the	short	term	and	by	2.42	percent	in	2022.	With	reduced	domestic	supply	and	imports,	
food	shortages	and	food	price	inflation	have	the	potential	to	occur	(Asmanto	et	al.,	2020).	Not	only	
that,	but	Covid	-19	has	also	caused	the	wheels	of	the	economy	to	stop	due	to	regulations	for	the	
implementation	of	community	activity	restrictions.	Indirectly,	this	also	causes	global	food	security	
to	 decline	 drastically.	 In	 addition,	 the	 restriction	 is	 also	 an	 obstacle	 in	 the	 transportation	
distribution	 of	 food	 stocks	 in	 various	 regions.	 Another	 severe	 impact	 during	 the	 Covid	 -19	
pandemic	is	the	unsold	or	non-delivery	of	crops	to	consumers.	Based	on	the	description	of	the	
problems	above,	it	can	be	concluded	that	food	availability	is	an	aspect	of	national	food	security	
that	needs	to	be	considered	by	the	government.	This	is	because	food	is	the	most	basic	need	besides	
housing	and	clothing.		

The	United	Nations	World	Food	Security	Committee	defines	food	security	as	a	situation	in	
which	all	people	and	under	all	circumstances	have	physical,	social,	and	economic	access	to	food,	
which	must	not	only	be	 sufficient	but	also	 safe	and	nutritious	 (Wulandari	&	Anggraini,	2020).	
Based	on	Government	Regulation	of	 the	Republic	of	 Indonesia	Number	17	of	2015	concerning	
Nutrition	 and	 Food	 Security,	 food	 security	 is	 a	 condition	 of	 fulfilling	 food	 for	 the	 state	 to	
individuals,	which	 is	reflected	 in	the	availability	of	sufficient	 food,	 then	in	terms	of	quality	and	
quantity,	nutritious,	safe,	equitable,	diverse,	and	affordable.	In	addition,	the	food	must	not	conflict	
with	the	religion	and	culture	of	the	community.	Food	availability	is	an	important	prerequisite	for	
sustainable	 consumption	but	 is	 considered	 inadequate	 in	 the	 context	 of	 food	 security	because	
many	factors	affect	the	achievement	of	food	security	at	both	the	household	and	regional	levels.	
Observing	 current	 conditions,	 especially	 the	pandemic	 situation	due	 to	Covid-19	which	affects	
important	aspects	of	people's	lives,	especially	in	the	economic	field,	namely	food.		

Determining	the	region	as	a	priority	for	food	security	is	one	of	the	government's	efforts	in	
distributing	 food	 security	 in	 Indonesia	 during	 the	 Covid-19	 pandemic. Therefore,	 smart	 and	
preventive	steps	are	needed	to	carry	out	provincial	clusters	to	realize	equitable	distribution	of	
food	security	and	 identify	areas	 that	are	priority	areas	 in	 increasing	 food	security	 in	efforts	 to	
reduce	hunger	 in	Indonesia.	This	 is	necessary	to	minimize	food	budget	allocations	that	are	not	
well-targeted,	 causing	 losses	 and	 not	 achieving	 an	 equitable	 distribution	 of	 food	 security	
programs.	From	a	more	visionary	perspective,	the	success	of	clustering	provides	an	opportunity	
for	 the	 government	 to	 focus	more	 on	 allocating	 budget,	 resources,	 and	 time	 according	 to	 the	
results	of	the	clustering.	So	the	purpose	of	writing	this	article	is	to	present	data	on	the	clustering	
of	provinces	in	Indonesia	using	the	Elbow	method	as	a	solution	to	national	food	security	during	a	
pandemic.	

Method		
The	research	method	used	in	this	study	is	the	Elbow	method.	The	Elbow	method	is	a	method	for	
generating	information	by	looking	at	the	comparison	of	the	results	between	the	number	of	clusters	
that	will	form	a	final	point,	then	the	value	cluster	will	be	used	as	a	data	model	for	the	best	cluster.	
In	addition,	the	calculation	results	will	be	used	to	compare	the	number	of	clusters.	The	type	of	
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research	 conducted	 in	 this	 research	 is	 quantitative	 research,	 which	 analyzes	 numerical	 data	
(numbers).	 In	 the	 research	 methodology,	 there	 are	 steps	 of	 research	 procedures,	 starting,	
literature	 study,	 data	 collection,	 implementation	 of	 the	 K-Means	 algorithm	 and	 Hierarchical	
clustering	algorithm,	as	well	as	testing	the	Elbow	method.		

First,	the	author	conducted	a	literature	study	through	several	reading	sources.	Second,	the	
authors	 collected	 secondary	 data	 released	 by	 the	 Food	 Security	 Agency	 of	 the	 Ministry	 of	
Agriculture.	 The	data	 represents	 the	 variables	 of	 food	 affordability,	 food	 availability,	 and	 food	
utilization.	Then	for	the	data	on	the	variable	area	of	food	land,	the	author	takes	from	the	Central	
Statistics	Agency.	Third,	before	the	data	is	divided	into	several	groups,	the	author	uses	the	Elbow	
method	to	test	the	number	of	the	best	clusters	to	be	used.	

In	 the	 last	 step,	 the	 author	 performs	 the	 first	 data	 processing	 using	 the	 K-Means	method	
which	aims	to	cluster	provinces	that	have	the	lowest	to	the	highest	levels	of	food	security.	The	K-
Means	method	is	a	clustering	method	that	divides	the	data	into	k	clusters	with	the	closest	average.	
The	second	data	processing	using	Hierarchical	clustering	has	the	same	purpose	as	the	K-Means	
method	with	the	concept	of	data	grouping	methods	starting	with	grouping	more	than	two	objects	
that	have	the	closest	resemblance.	The	results	of	the	two	methods	are	then	compared	to	get	the	
best	model.	

Results	and	Discussion	
Clustering	 is	a	grouping	technique	based	on	the	similarity	of	data	characteristics	so	that	 it	can	
facilitate	decision-making	in	a	policy.	The	same	thing	is	also	explained	by	Metisen	and	Sari	(2015),	
clustering	is	a	method	used	to	divide	a	data	series	into	several	groups	based	on	predetermined	
similarities	so	that	objects	in	one	cluster	will	have	a	high	similarity	between	each	other	(Aulia,	
2020).	Based	on	the	explanation	that	has	been	described,	the	research	carried	out	is	to	use	the	
clustering	technique	to	cluster	provinces	in	all	regions	in	Indonesia	to	consider	priority	areas	so	
that	food	security	is	evenly	distributed.		

There	are	three	basics	 in	 food	security,	namely	availability,	affordability,	and	utilization	of	
food.	 The	 three	basics	 have	different	 roles	 in	 determining	 food	 security	 clusters,	 such	 as	 food	
readiness	which	describes	the	existence	of	food	production,	transactions,	and	food	reserves,	food	
affordability	which	describes	the	ability	to	obtain	sufficient	and	nutritious	food	for	the	benefit	of	
households,	and	aspects	of	food	utilization	(Pinstrup-Andersen,	2009).	In	addition,	the	existence	
of	agricultural	land	can	have	great	benefits	for	the	social,	economic,	and	environmental	fields.	The	
decline	in	agricultural	land	has	resulted	in	a	decrease	in	food	products	so	the	land	area	is	quite	
influential	 on	 food	 security	 (Destianto	 &	 Pigawati,	 2014).	 An	 area	 is	 declared	 successful	 in	
developing	food	security	if	there	is	an	increase	in	food	production,	smooth	food	distribution,	and	
safe	 and	nutritious	 food	 consumption	 for	 the	entire	 community.	The	basic	parameters	of	 food	
security	can	be	seen	in	Table	1.	

Based	on	Table	1,	an	area	is	categorized	as	having	good	food	security	if	the	indicators	of	the	
three	pillars	are	met.	To	achieve	the	goal	of	equitable	distribution	of	food	security,	appropriate	
techniques	or	planning	are	needed.		

	
Table	1.	Basic	parameters	of	food	security	

Base	 Parameter	
Food	Availability	 - Relationship	of	per	capita	consumption	with	food	production.	
Food	Affordability	 - Percentage	of	population	below	the	poverty	line.	

- The	percentage	of	households	is	more	than	65%	with	the	proportion	of	
food	expenditure	to	total	expenditure.	

- Percentage	of	households	without	electricity.	
Food	Utilization		 - The	average	school	year	for	girls	is	more	than	15	years.	

- Proportion	of	households	without	access	to	clean	water.	
- Percentage	of	population	per	health	worker	to	density	level.	
- Prevalence	of	stunting	under	five.	
- Life	expectancy	at	birth.	
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The	initial	strategy	that	must	be	carried	out	is	mapping	the	problems	and	solutions	of	national	
food	 security	 in	 Indonesia	 related	 to	 food	 security	 problems.	 Various	 aspects	 that	 affect	 food	
security	are	divided	into	4	variables,	including	food	affordability,	food	availability,	food	utilization,	
and	 food	 area.	 These	 variables	 become	 the	 potential	 differentiator	 for	 food	 security	 in	 each	
province	in	Indonesia	so	that	it	can	be	known	which	provinces	should	be	prioritized	inequitable	
distribution	 of	 food	 security.	 These	 variables	 are	 then	 clustered	 to	 obtain	 priority	 provincial	
groups.	The	results	of	the	clustering	obtained	can	be	used	as	a	guide	for	the	government	in	the	
policy-making	process	related	to	food	security	issues.	Then	the	mapping	of	food	security	problems	
and	solutions	that	have	been	described	can	be	seen	in	Figure	1.	

	

 
Figure	1.	Mapping	of	national	food	security	problems	and	

solutions	in	Indonesia	
	
In	 this	study,	 the	authors	emphasize	 three	 fundamental	values	that	must	be	considered	 in	

improving	 food	 security	 in	 Indonesia.	 The	 first	 fundamental	 value	 is	 that	 food	 security	 must	
benefit	the	community,	the	second	prioritizes	the	provinces	that	have	the	lowest	cluster	level	in	
terms	of	food	security,	and	the	third	is	to	provide	a	budget	that	is	in	accordance	with	the	cluster	
level	of	a	region.	Regions	in	the	lowest	cluster	are	given	a	larger	budget	than	the	other	clusters.	
Factors	considered	in	determining	the	priority	of	this	model	are	the	variables	of	food	affordability,	
food	availability,	food	utilization,	and	land	area.		

This	 study	 uses	 secondary	 data	 released	 by	 the	 Food	 Security	 Agency	 of	 the	 Ministry	 of	
Agriculture.	 The	data	 represents	 the	 variables	 of	 food	 affordability,	 food	 availability,	 and	 food	
utilization.	Meanwhile,	the	variable	regarding	the	area	of	food	land	is	based	on	data	released	by	
the	Central	Statistics	Agency.	These	variables	become	the	differentiating	provinces	in	Indonesia	
so	 that	 it	 can	 be	 obtained	which	 provinces	 are	 the	 priority	 in	 increasing	 food	 security.	 These	
variables	 also	 become	 features	 in	 determining	 provincial	 clusters	 where	 each	 cluster	 has	 a	
different	 proportion	 of	 handling.	 In	 this	 study,	 the	 clustering	 method	 was	 used	 to	 group	 34	
provinces	in	Indonesia	based	on	the	level	of	food	security.	Comprehensive,	accurate,	and	periodic	
data	on	resilience	is	needed	to	improve	food	security	and	face	food	insecurity	in	Indonesia.	

The	analysis	in	this	research	data	uses	data	mining	by	implementing	certain	processes.	Data	
mining	is	a	collection	of	large	amounts	of	data	that	is	processed	to	obtain	information,	interesting	
data	patterns,	and	some	knowledge	(Sari	et	al.,	2022).	In	data	mining,	several	techniques	can	be	
used,	one	of	which	is	clustering,	which	has	been	mentioned	in	the	previous	description.	According	
to	Sucipto	(2019),	the	notion	of	clustering	in	data	mining	is	a	technique	for	grouping	data	into	a	
certain	cluster	that	allows	the	data	in	that	cluster	to	have	similarities	and	have	clear	differences	
with	data	in	other	clusters.		

In	this	study,	the	authors	compared	two	clustering	techniques,	namely	K-Means	clustering	
and	Hierarchical	clustering.	Hierarchical	clustering	 is	a	data	grouping	method	that	begins	with	
grouping	 more	 than	 two	 objects	 that	 have	 the	 closest	 resemblance.	 The	 next	 process	 is	 by	
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grouping	 the	 proximity	 of	 the	 two	 other	 objects	 that	 have	 the	 closest	 distance.	 This	 process	
continues	until	 the	cluster	will	 form	a	 tree	 in	which	 there	 is	a	 clear	hierarchy	 (level)	between	
objects	from	those	that	have	similarities	to	those	that	have	the	least	resemblance	(Khormarudin,	
2016).	Meanwhile,	K-Means	clustering	is	one	of	the	clustering	methods	(unsupervised),	where	the	
data	is	divided	into	one	or	more	clusters.	In	this	case,	K-Means	clustering	models	the	dataset	into	
groups	so	that	data	items	that	experience	clusters	have	different	characteristics	from	the	group	
and	 have	 other	 similar	 characteristics	 (Wakhidah,	 2014).	 The	 purpose	 of	 the	 grouping	 is	 to	
minimize	the	objective	function	in	the	grouping	process	to	maximize	variation	between	groups	
and	minimize	variations	within	a	group.	The	results	of	the	clustering	are	provincial	clusters	with	
the	highest	to	the	lowest	priority	based	on	the	four	variables	involved.		

Then	the	authors	do	clustering	based	on	the	variables	of	food	availability,	food	affordability,	
food	utilization,	and	land	area.	Before	performing	clustering,	it	is	necessary	to	determine	the	best	
number	of	clusters,	the	author	uses	the	Elbow	method	to	determine	the	number	of	clusters.	Based	
on	the	results	of	cluster	determination	using	the	Elbow	method,	the	results	obtained	are	presented	
in	Figure	2.	

 
Figure	2.	Elbow	chart	

	
From	Figure	2,	 it	can	be	seen	that	the	graph	fracture	is	very	significant	 in	the	cluster	with	

several	2,	so	2	is	the	number	of	the	best	clusters.	Then	after	determining	the	number	of	the	best	
clusters,	provincial	clustering	is	carried	out.	The	first	clustering	uses	Hierarchical	clustering.	The	
first	stage	is	data	normalization.	It	aims	to	make	all	variables	in	the	same	range.	Then	the	similarity	
distance	is	calculated	using	the	agglomerative	method	to	obtain	the	dendrogram	shown	in	Figure	
3.	

 
Figure	3.	Dendrogram	of	hierarchical	clustering	

	
From	Figure	3,	it	can	be	seen	that	the	members	of	cluster	1	are	West	Sumatra,	Riau,	Jambi,	

Aceh,	 North	 Sumatra,	 Bengkulu,	 Lampung,	 Bangka	 Belitung	 Islands,	 Riau	 Islands,	 DKI	 Jakarta,	
West	Java,	DIY,	Central	Java,	East	Java,	Banten,	Bali,	NTB,	West	Sulawesi,	West	Kalimantan,	Central	
Kalimantan,	 South	 Kalimantan,	 East	 Kalimantan,	 North	 Kalimantan,	 North	 Sulawesi,	 Central	
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Sulawesi,	 Southeast	 Sulawesi,	 South	 Sulawesi,	 Gorontalo,	 South	 Sumatra	 and	 North	 Maluku.	
Cluster	2	members	are	Maluku,	West	Papua,	East	Nusa	Tenggara,	and	Papua.		

From	the	results	of	clustering,	it	can	be	concluded	that	cluster	1	is	a	province	with	higher	food	
security	than	cluster	2	which	has	lower	food	security.	The	second	technique	is	using	K-Means.	The	
first	stage	is	carried	out	by	normalizing	the	data	on	each	variable,	the	next	stage	is	determining	
the	number	of	clusters	from	34	provinces	in	Indonesia	from	the	Elbow	method,	the	best	number	
of	clusters	used	is	2.	The	third	stage	is	determining	the	centroid	value	in	each	cluster.	The	next	
process	 calculates	 the	 distance	 between	 the	 centroid	 point	 and	 the	 fixed	 points.	 Finally,	 each	
object	 is	allocated	to	each	centroid	so	 that	 the	grouping	results	are	obtained	which	are	shown	
through	the	scatter	plot	in	Figure	4.		

	

 
Figure	4.	3D	scatter	plot	K-Means	

	
From	Figure	4,	 it	 can	be	 seen	 that	 the	division	of	data	points	 into	 clusters	 is	 appropriate,	

where	it	can	be	seen	that	all	data	points	are	included	in	their	respective	clusters.	In	addition,	the	
division	of	clusters	looks	good,	this	can	be	seen	from	the	distance	between	the	members	of	the	
cluster	who	are	not	close	to	each	other.	Based	on	the	results	of	clustering	using	the	two	methods	
above,	the	accuracy	of	each	method	is	shown	in	Table	2.	
	

Table	2.	Clustering	Method	Comparison	
	 Clustering	Method	 Silhouette	Score	 DBI	

0	 K-Means	 0.401874	 0.876456	
1	 Hierarchical	 0.401874	 0.876456	

	
In	Table	2,	there	is	a	silhouette	score	for	the	Hierarchical	clustering	method	and	the	K-Means	

clustering	method	has	the	same	value,	namely	0.401874.	Based	on	(Ogbuabor	&	F.	N,	2018)	if	the	
silhouette	score	is	closer	to	1	then	the	object	grouping	is	getting	better,	while	if	the	silhouette	score	
is	close	to	-1	then	the	objects	are	not	grouping	properly.	From	the	provisions	of	 the	silhouette	
score,	it	can	be	concluded	that	the	value	of	the	silhouette	score	using	the	Hierarchical	clustering	
and	K-Means	clustering	methods	shows	that	the	objects	are	grouped	correctly.	Then	the	Davies-
Bouldin	Index	(DBI)	value	is	one	of	the	internal	evaluation	methods	to	measure	cluster	evaluation	
in	the	grouping	method	based	on	the	values	of	cohesion	and	separation.	If	the	DBI	value	is	small	
or	obtained	(non-negative	>=	0),	then	the	cluster	results	obtained	are	getting	better.	Based	on	the	
results	of	Table	2,	there	is	a	Davies-Bouldin	Index	(DBI)	of	the	two	methods	above	of	0.876456.	
Since	both	methods	have	the	same	silhouette	score	and	Davies-Bouldin	Index,	one	of	them	can	be	
used.	The	results	of	grouping	the	selected	methods	are	depicted	in	Figure	5.	

Based	on	the	results	of	the	provincial	food	security	cluster	using	the	K-Means	method,	two	
clusters	were	obtained,	namely	high	and	low.	For	provinces	that	are	included	in	the	high	cluster,	
there	 are	 29	 provinces,	 namely	 West	 Sumatra,	 Riau,	 Jambi,	 Aceh,	 North	 Sumatra,	 Bengkulu,	
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Lampung,	Bangka	Belitung	Islands,	Riau	Islands,	DKI	 Jakarta,	West	 Java,	DIY,	Central	 Java,	East	
Java,	Banten,	Bali,	NTB,	West	Sulawesi,	West	Kalimantan,	Central	Kalimantan,	South	Kalimantan,	
East	Kalimantan,	North	Kalimantan,	North	Sulawesi,	Central	Sulawesi,	Southeast	Sulawesi,	South	
Sulawesi,	Gorontalo,	South	Sumatra	and	North	Maluku.	

	

 
Figure	5.	Results	of	clustering	provinces	in	Indonesia	

	
Meanwhile,	 those	 in	 the	 lower	 cluster	 are	Maluku,	West	 Papua,	 East	 Nusa	 Tenggara,	 and	

Papua.	Because	there	are	different	levels	of	food	security	in	each	province,	it	is	necessary	to	have	
different	policies	related	to	the	food	system.	Provinces	with	low	levels	of	resilience	are	prioritized	
in	 handling.	 Although	 all	 provinces	 experience	 food	 insecurity	 due	 to	 the	 impact	 of	 Covid-19,	
provinces	with	 low	levels	of	 food	security	will	have	the	most	massive	 impact.	The	existence	of	
different	 conditions	 in	 each	 province	 requires	 a	 differentiation	 strategy.	 The	 strategies	 are	
grouped	 based	 on	 aspects	 of	 food	 security,	 including	 food	 availability,	 food	 access,	 and	 food	
utilization.	The	national	food	security	strategy	in	dealing	with	Covid-19	is	seen	in	Table	3.		

	
Table	3.	Planning	in	National	Food	Security	

Food	Resistance	Level	 Food	Availability	 Food	Affordability	 Food	Utilization	
Low	 - Increase	the	number	of	

food	barns	as	food	
reserves.	

- Improving	post-
harvest	technology	to	
improve	efficiency	in	
product	processing,	
packaging,	storage,	
and	transportation.	

	

- Improving	
aspects	of	
distribution	and	
transportation	to	
provide	fair	and	
equitable	food.	

- Maintaining	food	
price	stability.	

	

- Improving	technology	to	
increase	the	level	of	food	
productivity	and	
diversification	in	food	
quality	and	types	of	food.	

- Generate	economic	
incentives	to	support	the	
power	of	agribusiness.	

- Improving	the	quality	of	
food	circulating	in	the	
community.		

High	 - Guarantee	the	amount	
of	food,	the	goal	is	that	
there	is	no	scarcity	in	
society.	

- Maintain	food	
price	stability.	

- Ensuring	the	quality	of	food	
circulating	in	the	
community.	

	

Conclusion	
Overall,	it	can	be	concluded	that	preventive	efforts	in	overcoming	food	security	are	to	prioritize	
provincial	 areas	 with	 lower	 food	 security	 so	 that	 in	 the	 future	 it	 is	 hoped	 that	 there	 will	 be	
equitable	distribution	of	food	security	in	all	regions	in	Indonesia.	With	the	results	of	the	clustering	
that	has	been	carried	out,	the	government	is	expected	to	be	able	to	allocate	a	budget	that	is	by	the	
results	of	the	clustering	of	food	security.	The	application	of	statistics	and	data	science	can	offer	
solutions	by	creating	priority	clusters	based	on	variables	 that	are	considered	 to	have	urgency.	
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These	 variables	 include	 food	 availability,	 food	 affordability,	 food	 utilization,	 and	 land	 area.	
Although	there	are	limitations	in	the	clustering	of	priority	provinces,	it	is	hoped	that	this	method	
can	be	adopted	on	a	smaller	scale	such	as	in	districts	or	cities.	
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