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Demand:

Global teak wood market: USD 8.65B in 2025 → USD 13.49B by 2033, CAGR 

5.8%

Furniture >50% of consumption, high-end marine decking 55% is teak

Luxury furniture demand +18% YoY, FSC/PEFC certified demand influences 
42% of B2B buying

Supply:

Planted area 4.85M ha globally: India 1.69M ha, Indonesia 1.27M ha, Myanmar 

0.44M ha. 80% in Asia.

Natural teak supply <0.5M m3/year and declining; plantation ∼2.0M m3/year but 
94% <40 years old = small diameter logs

Background – The Gap



Background – The Gap

• Indonesia Benchmark Price (Ministry of Trade, Sept 2026):   

Teak S4S 1000-4000mm2 = USD 3,457/m3 - highest among    

processed woods (Meranti USD 1,177, Ebony USD 1,847)

• GTI-Indonesia Jan 2026: supply side turned from contraction to 

expansion, demand continued growth

The Gap = ITTO - BMLEH 

• Justification: Premium market wants large, durable teak, but supply is 

shifting to fast-grown small logs. 

• Solution: Quality timber production from smallholders + Wood 

Properties Enhancement (JUN/Super Teak).

- Long rotation teak 50-80 years vs Short Rotation Teak (SRT) <16 years

- SRT exhibits inferior strength, dimensional stability, durability

“We cannot just plant more, we must make smallholder teak better"
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What is Super Teak?

Jati Utama Nasional/Jati Unggul Nusantara (JUN): fast grown teak 
derived from Jati Plus Perhutani (JPP); widely cultivated in Indonesia 

grown to 5 years of age



Question: Is 5-year JUN suitable for high value products?

Research Objectives (PhD 2016)

- Part 1: Investigate wood properties of JUN, determine best clone

- Part 2: Relationship ultrastructural characteristics with hardness & 

dimensional stability to predict properties non-destructively
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Wood Properties - Physical

• Density 500-638 kg/m3 near bark

• Key finding: High lignin content → low 

shrinkage, comparable to mature teak

• Wet site = larger diameter

• Dry site = more uniform properties

Wood colour of super teak 

wood

Dry Site Wet Site

Heartwood of super teak



Mechanical Properties

Hardness

Super Teak 5-yr: 

- Radial hardness 3080 N

- Tangential 3427 N

- End 4253 N 

Comparable to mature 

Indonesian teak 4197 N

Wood colour of super teak 

wood

Heartwood of super teak

Bending Properties

MOE 8.4 Gpa - MOR 58.5 Mpa

within range 10-15 yr plantation 

teak (8.6 GPa/58 MPa)



Anatomical & Chemical

• Extractives ± 4%;  lignin ± 36%; cellulose 52%

• Dry site produced higher extractive content, lower lignin and lower cellulose

• Faster tree growth produced higher extractive, lignin and cellulose content

• Within tree at radial position:

- Transition zone: highest percentage & lowest cellulose

- Sapwood: lower extractive & cellulose than heartwood

- Lignin decreased from pith to the bark

• Heartwood formation started at 5 years
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Clone Selection

Variation between and within clone→ wood 

properties affected by clone: 

- Density

- Stiffness

- Colour

- Shrinkage

Assessment on wood properties and uniformity within clone

• Clone B had the closest wood properties to mature teak 

• Clone C had the most uniform wood properties
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Wood Properties Enhancement

Young teak: low durability & stability -

increase density + durability + stability

Enhancement Methods - Non-Biocide

- Chemical modification without harmful 

chemicals

- Materials: Lactic Acid (LA), Citric Acid 

(CA), Glycerol (G) 20% aqueous

- Process: Vacuum 1h + Pressure 12.2 
bar 2h + Thermal 150°C 6h 

(Basri et al. 2024)



Wood Properties Enhancement

Results - Best Formula

• WPG highest 22.30% with 20% CA (strong ester 

bonds)

• Best: 10% LA + 10% CA

- ASE = 50.1% (Anti-Swelling Efficiency)

- Leaching WL = 1.54% (lowest = most resistant)

• MC drops to ∼5% after thermal

Mechanism

• FTIR confirms ester bond formation -OOC-R, 

cross-linking [LA-CA]n bridging cellulose, 

replacing hygroscopic OH groups
• SEM: densification, pores flattened
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Benefits of Wood Modification
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Potential Utilization

• Suitable for: light construction, furniture components, 

decorative veneer, musical instruments, soft flooring, 

laminated products

• 5-year super teak promising, comparable to 10-15 yr 

plantation teak

• Site management: dry site more uniform, focus on growing 

large trees → better dimensional stability, more heartwood

• Chemical + Thermal enhancement (LA+CA) improves stability 

50% → Enhanced SRT can extend to exterior products - key 
for smallholder plantations quality timber (ITTO goal)





Classified into Grade C (SNI 7732.1:2011)

✓ Sapwood

✓ Auger hole

✓ Tight & lose knots 

Potential utilization of super teak



Australian Timber Flooring Association: Soft flooring group (side hardness)

Hardness of super teak ≡ Mature teak & Radiata Pine

Potential utilization of super teak



✓Wood pellet (National Indonesian Standard (draft) Wood Pellet

✓This product is recommended as by-product for utilising the wood waste 

Parameter Requirements Values Assessment

Moisture Content (%) Maximum 12 4.93 Passed

Volatile substance (%) Maximum 12 79.84 Passed

Density (cm-1) Minimum 80 0.83 g Passed

Ash content (%) Maximum 1.5 1.36 Passed

Fixed Carbon (%) Minimum 14 18.80 Passed

Calorific value (Cal g-1) Minimum 4000 4790 Passed

150°C

170°C 200°C

Potential utilization of super teak
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Research Trend on Wood Properties and Enhancement 2010-2026 in Indonesia

“Still need standardized qualities and enhancement for community level”





THANK YOU

ratih.damayanti@brin.go.id
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