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Take-home message 

• Reforestation is a relatively recent land use activity 
 

• In future –  
– more emphasis on reforestation for ecosystem services and not 

just timber products 
– Greater role for smallholders 

 
• This may need new forms of reforestation 

 
• Opportunities for reforestation will vary 

– Some places more difficult 
– Other places more attractive 

 
• Reforestation is not always beneficial – can sometimes 

have costs 
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Much forest land cleared for 
agriculture 

Global Loss 2000-2010 = 5.2 mill ha per y 

 
 



Origins of degraded land 

• Most clearing for agriculture is successful  
 

• But sometimes not - land is under-utilised or 
abandoned 
 

• Reason 
– Land should not have been cleared (too steep, too 

infertile etc.) 
– Wrong agricultural methods used 
– Markets change 
– Droughts, diseases, wars etc 
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‘Degraded’ forest 

‘Degraded’ land 

Gain in agricultural land matched by  
increasing amounts of  

degraded land and forest 



Defining “Degraded” 
• Not all cleared land is degraded 
    e.g. Some farmland ‘marginal’ but still usable  

 
• “Degraded land” is difficult to define – depends 

on viewpoint? 
– e.g. Compare ideas of a farmer and a wildlife 

conservationist 

 
• Definition: changes causing a reduction in 

capacity of land to supply goods and services  
 

• Difficult to define boundaries and map 
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Reforesting degraded land? 

• Not all degraded land available for 
reforestation 
– Perhaps still (poorly) used  

– Even if not used - owners unwilling to allow others to 
reforest 

 

• Estimates of available degraded land vary 
–  2,000 to 3,500 mill ha*           

 
*Laestadius et al 2011 Unasylva 62 (238); Benetiz et al 2007 Ecological Economics 60: 
572 
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Reforestation in 20th Century 

• Large-scale reforestation begins in early 20th 
century (mainly only small trials before then) 
 

• Objectives 
– Supply timber 
– Improve employment in rural areas 

 
• Mostly done by government Forestry 

Departments 
– Research on species and silviculture 
– Reduce risks and make reforestation more 

attractive to private companies 
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Reforestation in 20th century 

• Industrial plantation model develops 
– Single species (mostly Pinus, Eucalyptus, Acacia, Poplar, Tectona) 

– Establish as seedlings 
– Density around 1100 tph 
– Heavy early weed control 
– Fixed rotation (5-80 years) 

 
• Later - private timber companies become involved 

 
• But changes begin towards end of 20th Century  

– Increased interest amongst smallholders 
– Use of multi-species plantings 
– increasing interest in ecosystem services as well as timber 
 

• Hence a need for new reforestation methods???? 
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Smallholders important as well as 

industrial growers 
 

Area of productive plantations in 2005 (x1000ha) 

Public Corporate Smallholder Other 
(NGOs?) 

Global 77,352 27,176 49,980 492 

SE Asia 6,758 636 

 

2,302* 65 

* May be under-estimate 
• Indonesia and Myanmar classify all plantations as publicly owned 
• Thailand same except rubber 
 
(Source: FAO. 2006. Planted Forests and Trees. Working Paper FP38) 
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Examples of increasing interest in reforestation 
to supply ecosystem services 

Country Scale 

(m ha) 

Date and Purpose 

Korea 2 1950s; originally production, but later 
ecosystem services 

Vietnam 5 1998; 3 m ha production, 2 m ha for 
protection 

China 32* 2001; protection forests  
(* this just in Sloping Land Conversion 
Program) 

Brazil 15 2009; Ecosystem services; Atlantic 
Forest Restoration Pact; >80 species 

India 5 2010; Ecosystem services 

Philippines 1.5 2011; National Greening Program; 
protection (and some production?) 



Reforestation also being promoted by 
international agencies and organisations 

Event Activity 

Convention on Biological 
Diversity 

Restore 15% degraded 
ecosystems by 2020 

UN Convention to Combat 
Desertification 

Achieve zero net land 
degradation by 2030 

UN Environmental Program Restore degraded ecosystems 

UN Conference on Sustainable 
Development (Rio+20) 

Facilitate forest restoration 

Asia-Pacific Economic 
Cooperation 

Increase forest cover by 20 mill 
ha by 2020 

European Union Restore 15% of degraded 
ecosystems by 2020 

Bonn Challenge (IUCN) Restore 150 mill ha by 2020 12 



Reforestation also being promoted by 
international agencies and organisations 

Event Activity 

Convention on Biological 
Diversity 

Restore 15% degraded 
ecosystems by 2020 

UN Convention to Combat 
Desertification 

Achieve zero net land 
degradation by 2030 

UN Environmental Program Restore degraded ecosystems 

UN Conference on Sustainable 
Development (Rio+20) 

Facilitate forest restoration 

Asia-Pacific Economic 
Cooperation 

Increase forest cover by 20 mill 
ha by 2020 

European Union Restore 15% of degraded 
ecosystems by 2020 

Bonn Challenge (IUCN) Restore 150 mill ha by 2020 13 

New York  Declaration 
UN Climate Summit 
September 2014 
150 mill ha by 2020 
350 mill ha by 2030 



Different types of reforestation  
Production vs Ecosystem Services 

Number of tree species 
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“degraded land” 

We know about this  

Do we know about  
how to do these? 
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Reforestation  by  
planting seedlings 
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Reforestation by  
managing natural  
regrowth  
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Reforestation by  
direct seeding  
(ground or air) 



In future reforestation will be  
Harder because Easier because 

Uncertain land tenure 
 

Land tenure is being settled (?) 

Rural poverty 
 

There are markets for timber goods (as 
natural forests decline)  

Rising populations need 
for more land for food 
security 
 

There is a growing demand for 
ecosystem services (e.g. watershed 
protection) 

Climate change (what to 
plant? Where to plant it? 

There is growing recognition of the role 
of forests in combatting climate change 
 

There are markets for ecosystem 
services 

Urbanisation 19 
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Urbanisation in SE Asia 
http://esa.un.org/unup/Country-Profiles/country-profiles_1.htm 

Land abandoned  

allowing regrowth? 
 

OR 
 

Farms consolidate  

and enlarge? 
     

     Implications for  

     reforestation? 



Are there risks in undertaking 
large-scale reforestation? 

1. “Land grabs” – customary land owners 
displaced 

2. Plantation replace natural forests (rather 
than using degraded land) 

3. Diverse, heterogeneous agricultural 
landscapes replaced by a simple plantation 
monocultures 

4. Reforestation will deplete ground-waters 
5. Exotic plantation species will become 

invasive 
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Take-home message 

• Reforestation is a relatively recent land use activity 
 

• In future –  
– more emphasis on reforestation for ecosystem services and not 

just timber products 
– Greater role for smallholders 

 
• This may need new forms of reforestation 

 
• Opportunities for reforestation will vary 

– Some places more difficult 
– Other places more attractive 

 
• Reforestation is not always beneficial – can sometimes 

have costs 
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Questions to ponder 
1. Who owns the world’s degraded lands (state? private 

owners?) What are implications for reforestation? 
 

2. How to balance the need for more food production 
and the need to restore forests?  
 

3. Do international concerns over forest restoration 
make any practical difference on the ground?  
 

4. Reforestation can be financed when trees are being 
grown for timber – but how to pay for reforestation 
to provide ecosystem services? 
 

5. Will forms of reforestation developed for 
industrial-scale growers suit smallholders? 
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