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ForMIP Highlights
• 3 global forest sector model inter-

comparison of 81 future scenarios.
• Socioeconomic drivers strongly influence 

forest sector model estimates.
• Global forests could sequester 1.2–5.8 

GtCO2e/yr over the next century.
• Forest management can increase carbon 

and harvests w/out expanding area.
• Integrated assessments could improve 

representation of forest markets and 
management dynamics.



• 2017-18: Forest Sector Pathway 
(FSP) development

• 2019-21: Initial ForMIP modeling + 
individual model publications

• 2022: First ForMIP paper published 
in GEC 

• 2023+: Regional/downscaled 
modeling, climate change 
impacts, refined analyses

ForMIP Evolution



ForMIP scenario development and simulation

• Forest Sector Models (FSM): 3 global forest sector models (GFPM, GTM, 

GLOBIOM) that account for timber harvest, forest area, and carbon sequestration 

for alternative socioeconomic and climate change mitigation pathways.

• Shared Socioeconomic Pathways (SSP): 5 pathways that vary degrees of global 

macroeconomic and socioeconomic change, including demographics, economic 

growth, technological change, and policy orientations. 

• Relative Concentration Pathways (RCP): 6 pathways of global greenhouse gas 

emissions over time. In this paper, RCPs designate global climate change 

mitigation targets and do not account for the physical impacts of climate change.

• Shared Policy Assumptions (SPA): 2 consistent model assumptions used to 

achieve climate change mitigation targets. In this paper, mitigation pathways are 

simulated in each FSM through specific carbon price and bioenergy demand 

pathways for each SSP-RCP combination.



Key ForMIP Forest Sector Model Elements



Key Global ForMIP Scenario 
SSP-RCP Elements

GDP Population

Biomass Demand Carbon Price



Key 2015 Baseline Estimates by ForMIP Model
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Mean change in global aboveground carbon stock (MtC), annual total wood harvest (Mm3), and 

annual industrial roundwood harvests (Mm3) from 2015 by RCP and SSP. 



SSP Variation

RCP Variation







Relative importance of scenario 
parameters and endogenous model 

outcomes on projected carbon stock 
changes across scenarios & models

Variables: 
• Area = forest area
• TimberPrice = timber price
• Year = model year
• Harvest_RW = roundwood harvest
• BioDemand = woody biomass demand
• GDP_Cap = GDP/capita
• Population = global population
• Harvest_tot = roundwood + biomass harvest
• CarbonPrice= carbon price



Summary
• ForMIP shows importance of modeling management responses to changing 

demands for land resources, wood products and carbon.
• 95% of scenarios had forest C stocks increasing through 2100 (1.2–5.8 

GtCO2e/yr )
• Carbon fluxes in the baseline scenarios excluding mitigation policy ranged from 

-0.8 to 4.9 GtCO2e/yr
• Key influences of forest C change: Area, prices, roundwood + biomass demand 
• Noticeable model variability in key estimates, but direction and overall 

outcomes consistent 
• Global forests can jointly increase carbon stocks and timber harvests without 

necessarily expanding area
• Carbon fluxes from managed forests systems deserve more careful 

consideration by the climate policy community



Ongoing + Future Work

• Further evaluating impacts of harvests + harvested wood 
products on scenario outcomes

• Downscaling ForMIP scenarios for consistent regional 
analysis

• Incorporating climate change impacts into global models

• More direct use by national and regional policymakers



Want to know more & 
access data?

ForMIP paper published in Global 
Environmental Change (open access)

Key inputs and scenario estimates 
included as supplementary material

https://www.sciencedirect.com/scien
ce/article/pii/S0959378022001200

https://www.sciencedirect.com/science/article/pii/S0959378022001200
https://www.sciencedirect.com/science/article/pii/S0959378022001200


Contact Details 

Dr. Adam Daigneault
E.L. Giddings Assoc. Prof. of Forest Policy & Economics
Assoc. Director, Center for Research on Sustainable Forests
University of Maine
adam.daigneault@maine.edu

mailto:adam.daigneault@maine.edu


Additional Slides



ForMIP Scenarios



Regional Estimates


	Slide 1: Forest Model Intercomparison Project (ForMIP) 
	Slide 2: ForMIP Highlights
	Slide 3: ForMIP Evolution
	Slide 4: ForMIP scenario development and simulation
	Slide 5
	Slide 6: Key Global ForMIP Scenario SSP-RCP Elements
	Slide 7: Key 2015 Baseline Estimates by ForMIP Model
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13: Relative importance of scenario parameters and endogenous model outcomes on projected carbon stock changes across scenarios & models 
	Slide 14: Summary
	Slide 15: Ongoing + Future Work
	Slide 16: Want to know more & access data?
	Slide 17: Contact Details 
	Slide 18: Additional Slides
	Slide 19: ForMIP Scenarios
	Slide 20: Regional Estimates

