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Outline

1. Need for more economic research on forest restoration

2. Financing large-scale restoration

3. Sampler of recent research
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My definition of “forest restoration”

• Reestablishment of tree-dominated ecosystems that supply forest goods 
and services (fuelwood, timber, carbon sequestration, biodiversity 
habitat, watershed conservation, …), in locations where forests naturally 
occur

• Includes planted forests and introduced species: not limited to forests of 
naturally regenerated native species

• Excludes perennial tree crops (oil palm, orchards, …)
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Low and middle income

LMICs in Africa, Asia & Pacific, Latin America & Caribbean 
(2000-present)
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Source: Griscom et al. (PNAS, 2017)

Principal driver of interest: climate mitigation
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Source: IPCC (Global Warming of 1.5°C, 2018)
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Afforestation Regenerating forest on sites where the most recent land 
cover was not a forest (typically, crops or pasture)

Reforestation Regenerating forest on sites where the most recent land 
cover was a forest
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Source: Bastin et al. (Science, 2019)

Where trees can
grow: 8.7 Bha

Where no trees 
currently exist,
outside urban 
areas and 
cropland: 1.8 Bha

Great biophysical restoration potential
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Where are the economists?

• Search results for “forest restoration” in:

− Web of Science 2,981 publications

− EconLit 118 publications

• Search results for “deforestation” in:

− EconLit 1,549 publications
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Why should economists—especially in the 
Global South—be interested in forest restoration?
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1. Evidence of a “forest transition” in many LMICs

Fig. 1. Conceptual framework. See text for explanation. To avoid clutter, potential feedback from land-
use transitions (arrows 3, 4) and their effects (arrow 5) to rural outmigration (arrow 1) is not shown. 

Land-use change

Human population
dynamics
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Source: Vincent & Curran (SESYNC proposal, 2020)
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LMICs?
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Among LMICs:

• 30%: increasing total forest area

• 85%: increasing planted forest area

• 40%: declining agriculture area

• 40%: declining rural population

Source: Vincent, Curran, and Ashton (ARER, 2021)



Source: Vincent, Curran, and Ashton (ARER, 2021)

Forest transitions are neither automatic 
nor fully understood
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2. Better data and methods than 20 years ago
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3. Restoration is costly …
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… at a time when government budgets are stressed …
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… and little ODA flows to forestry

(UNEP/FAO, Factsheet, 2020;  OECD, Aid Focused on Environment, 2019)
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Need to use scarce available funds cost-effectively
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Source: Strassburg et al. (Nature Ecology and Evolution, 2019)

Efficient frontier

Random



Source: Flynn, Institutional Investment in Forestry (RISI, 2016)

Need to evaluate potential sources of new financing
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Source: Binkley et al., Pension-Fund Investment in Forestry (World Bank, 2020)
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4. People!
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Source: https://www.channelnewsasia.com/asia/india-tree-planting-forest-sustainability-environment-1993936



Low-cost tree cover restoration sites in the tropics
(≤ $20 tCO2

-1)
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Cropland
(284 Mha)

Pastureland
(204 Mha)

Degraded
forest
(58 Mha)

Source: Shyamsundar et al. (“Scaling smallholder tree cover restoration in the tropics,” in prep.)

% Small-
holdings



Where can funding come from to create large-scale 
financial incentives for landholders to restore forests?
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Nationally funded payments for ecosystem services (PES)?
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1999 – 2015: US$69 billion, 32 million smallholder farming households, 
15 Mha restored forest

Source: Jin et al. (Sloping Land Conversion Programme, People’s Republic of China, 2017)



Source: World Bank, State and Trends of Carbon Pricing 2021

Carbon payments?
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Spotty government commitment …



Source: World Bank, State and Trends of Carbon Pricing 2021

… with few government programs allowing carbon offsets …
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Source: Ecosystem Marketplace, State of the Voluntary Carbon Markets 2021

… slow growth (until recently) in voluntary programs …
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Source: World Bank, State and Trends of Carbon Pricing 2021

… and low carbon prices

35



Source: Ecosystem Marketplace, State of the Voluntary Carbon Markets 2021
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Wood markets?

Source: https://www.indiamart.com/proddetail/teak-plantation-21452284612.html
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World is not running out of wood!
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Source: FAO, Global Forest Resources Assessment 2020



Source: Binkley & Vincent (Southern Journal of Applied Forestry, 1988)

Stumpage prices rose for much of the 20th Century …
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… but have shown no trend for last 30-40 years
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Source: Forest Research Group, Forest Research Notes 6(3), 2010



Of course, local scarcity can exist
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Source: FAOSTAT-Forestry



Business as usual in global forest sector: 
global forest area stabilizes but does not increase 

42Source: Favero et al. (Science Advances, 2020)



Stronger market incentive for forest restoration
requires greater demand for wood products
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Limiting warming to 1.5°C,
with 10% of global energy supply coming from woody biomass
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Source: Favero et al. (Science Advances, 2020)



Black line: difference, limiting warming to 1.5°C with 10% of global energy supply coming 
from woody biomass minus limiting warming to 1.5°C with 0% of global energy supply 
coming from woody biomass 

> 1 Bha of additional forestland in 2100
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Source: Favero et al. (Science Advances, 2020)

See also: Daigneault et al., “How the future of the global forest sink depends on timber demand, forest 
management, and carbon prices” (CENREP Working Paper, 2021)



Policy interventions beyond forest sector needed 
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Source: Shyamsundar et al. (“Scaling smallholder tree cover restoration in the tropics,” in prep.)



Economic research needs

1. Retrospective analysis: evaluate impacts of current or past 
projects/programs/policies directly or indirectly related to forest 
restoration

2. Prospective analysis: discrete choice experiments (DCEs), field 
experiments, pilot auctions, and randomized controlled trials (RCTs) to 
test features of potential forest restoration projects/programs/ policies
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Liu et al. (Land Use Policy, 2017)

Fixed effects model on impacts of 
tenure reform on forest area in 
China

Converting community forestland 
to de facto private forestland 
increased forest cover
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Afonso & Miller (Forest Policy and Economics, 2021)

Fixed effects model on 
socioeconomic impacts of 
commercial wood plantations in 
Brazil

Increase in plantation area is 
associated with a reduction in 
poverty in local communities
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Permadi et al. (Land Use Policy, 2017)

Discrete choice experiment on 
hypothetical smallholder pulpwood 
outgrower scheme in Indonesia

Scheme more likely to succeed if it 
offered three types of contracts 
with different primary objectives: 
(i) wood production 
(ii) livelihood development 
(iii) conservation
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Huntington & Shenoy (Journal of Development Economics, 2021)

Randomized controlled trial (RCT) 
on tree planting in Zambia

Strengthening customary use rights 
by mapping farmers’ parcels 
increased perceived land security, 
but it did not affect tree planting; 
however, technical assistance did 
increase tree planting
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Jindal et al. (Land Use Policy, 2013)
Andeltova et al. (Ecosystem Services, 2019)

Distributional impacts of tree-
planting PES (via pilot auctions) in 
Tanzania and Kenya, respectively

Auction outcomes tended not to be 
pro-poor—better-off households 
were more likely to win them 
(Tanzania)—but did tend to be pro-
female—women were more likely 
to win them (Kenya)
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Oliva et al. (Review of Economics and Statistics, 2020)

Randomized controlled trial (RCT) 
on two-stage PES for tree planting 
and tree survival in Zambia

Forest restoration via PES entails a 
budgetary tradeoff: implementing 
agency can boost landholder 
participation by allocating more of 
its budget to subsidize seedling 
purchases, but boosting tree 
survival requires allocating more of 
the budget toward payments linked 
to survival
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Economics of forest restoration: studies underway

• SANDEE

• 6 studies underway: Bangladesh, China, India, Nepal, Pakistan

• 4 studies proposed to IDRC: Bangladesh, Bhutan, Nepal, Pakistan

• Environment for Development Initiative (EfD): study underway in Uganda

• FAO: study underway in Uganda

• US Socio-Environmental Synthesis Center (SESYNC): studies underway in 
Brazil, China, Guatemala, and Malawi, plus global analysis
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Thank you!

https://time.com/5259602/japanese-forest-bathing/


