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• Global climate change has 
threatened food security, 
particularly the production of 
seasonal food crops

• The hope for food in the future 
will rely on annual plants in the 
form of trees

• Sago is one of the tree stands that 
is adaptive to climate change

Al Manar et al. (2023)



• Sago covers 6.5 million hectares 
worldwide, with the majority in 
Indonesia (5.5 million hectares)

• Sago starch primarily comprises 
carbohydrates like wheat flour, 
tapioca, and rice flour

• Sago starch can be a staple food , 
resulting in biscuits, noodles, and 
other widely accepted and known 
food products 

Putri et al. (2019); Al Manar et al. (2023)



Relief of life palms (sago, 
sugar palm, coconut, siwalan, 

areca nut) on the 
karmawibhangga relief at 

Borobudur Temple, built in the 
8th century.



areca nut

coconut



Marco Polo and Sago in Fanrus/Faurus (Barus, Sumatra) – 1292 Masehi

“You should know that they have a kind of tree which is large and thick and has a loose/thin 
bark and inside the bark is all flour which is very good to eat. And I tell you further that Mr. 

Marc Pol, who lived all this, did try this flour and made bread [that was] very good to eat.”



Data on sago exports from the 
Dutch East Indies (Indonesia) 

in 1913-1917.

• Melaka
• Penang
• Singapore
• Netherlands
• Great Britain

Afdeeling Handel (1919)



Nakamura, Japanese soldier who hid for 30 years in the 
Morotai Forest (1944-1974) lived on sago



Al Manar et al. (2023)

thornless sago thorny sago



Agustin et al. (2024)

Dendrogram of 24 sago samples in Lingga Regency



Agustin et al. (2024)

genetic resemblance analysis showed that the morphological characters of 
thorny or thornless on sago palm could not be used as a benchmark to 

distinguish one individual from others for naming sago palm



Bantacut (2014)

• Sago palm is resistant to tropical acidic soil, 
preventing erosion with a root structure 
capable of trapping silt. It can also withstand 
strong isolation, typhoon winds, drought, 
and protracted flooding. 

• Sago palm is a potentially advantageous 
alternative crop because the climate does 
not heavily impact its production.



• The sago palm produces a significant 
amount of starch, approximately 150–
300 kg of dry starch per tree

• Starch production is influenced by 
several factors, including height, 
diameter, moisture content, and 
yield of sago stems

• Sago starch production was 
positively correlated with stem 
weight

Konuma (2008); Ehara (2009); Al Manar et al. (2023)
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Bantacut (2011)

Comparison of Rice and Sago in Supporting Food

Sago has many advantages 
regarding convenience, 

productivity and costs required to 
develop and increase production.



Badan Pangan Nasional (2024)

Indonesia’s strategic food consumption and needs 2019-2023 

Rice
22,6 million tons

Flour
818,034 tons



22,3 milion tons annually*)

Sumatra
240,000 tons

Kalimantan
80,000 tons

Papua
21,04 million tons

Maluku
240,000 tons

Sulawesi
120,000 tons

Others
600,000 tons

*) estimated production

11,07 billion USD



Roof

Fence Starch

Firewood and 
Fertilizer

Al Manar et al. (2023)
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Kapurung

Sagu Lempeng

Ongol-ongol

Gubal sagu

Bagea

Lambok

Sinoli



• Antidiabetic (Andrade et al. 2020)
• Fever, backache, gout and impotence (Syahdima et al. 

2013)
• Antimalarial, digestive and colon cancer (Budiarti et al. 

2020; Kadir et al. 2022)

Sago root

Results of chemical analysis of sago roots



Sago leaves

Results of chemical analysis of sago leaves

Nurlila et al. (2021)



Food-crisis countries

Data source: Global Report on Food Crises (2024)

Over 281.6 million people in the 59 countries/territories 
requirements faced high levels of acute food insecurity in 2023.



Primary drivers of acute food insecurity in countries/territories 
with food crises, 2023

Data source: Global Report on Food Crises (2024)

Weather 
extremes

Economic 
shocks

Conflict/insecurity



The potential habitat of sago in Indonesia : 23,627,516 ha
Data source: Land Cover Interpretation from Landsat Satellite Imagery, Ministry of Forestry of the Republic of Indonesia (201 1)



The area of land is indicated as a place for sago to grow in each region in 
Indonesia

Ministry of Forestry of the Republic of Indonesia (2011)

Kalimantan
9,207,172 ha

Papua
7,722,286 ha

Sumatra
6,166,400 ha

Sulawesi
173,198 ha

Maluku
166,815 ha

Java & Bali
191,645 ha



Potential Production of Sago Starch

23,627,516 ha 236 million 
tons annually*)

*) estimated production (10 tons/ha/year)



• Sago has been the staple food of the Indonesian people since ancient times, as 
evidenced by the relief of the palm of life since the 8th century.

• Sago is a plant species that is adaptive to global climate change, so it has the 
potential to be developed as a staple food during the global climate crisis.

• Sago has high production and economic potential if developed as a sustainable 
food industry commodity.

• Indonesia can be a carbohydrate food supplier for the world's population by 
developing potential habitats for sago.
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