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Why should we deal with multiple socio-economic targets?

Knowledge on multiple socio-economic targets is evolving

Sustainable Development Goals: a framework to guide socio-economic targets?

Assessing multiple socio-economic goals

Achieving Multiple Socio-Economic Targets

o Carbon Dioxide Removal (CDR) and 
Climate Justice

o Bioenergy

o Tools
o Climate Change Impacts on Agriculture
o Energy Transition in Africa



Why should we deal with multiple socio-
economic targets? 

Source: IPCC AR6 WGIII

Achieve societal and political 
support

Have stakeholders on board

Achieve international 
agreement/collaboration

Sustainability challenges are 
highly interconnected



Why should we deal with multiple socio-
economic targets? 

“… three key policy attributes are major predictors of whether 
people support carbon pricing:

(1) Perceived effectiveness in reducing emissions
(2) Perceived fairness or distribution burden
(3) Perceived other co-benefits of improved air quality, health 

outcomes and new jobs”



Why should we deal with multiple socio-
economic targets? 

“What do you think a good climate policy should aim to achieve?” 



Knowledge on multiple socio-economic targets 
is evolving …

o Energy, greenhouse gas emission, economic growth 
usually are assessed together.

o Societies care about many other outcomes: 
employment, health, equity, poverty reduction, energy 
access, food security, water security, biodiversity, etc. 

but it is still far from our needs



Sustainable Development Goals: 
a framework to guide multiple 
socio-economic targets?

https://eurogeosurveys.org/wp-
content/uploads/2022/09/SDGs-towers.jpgIPCC AR6 WGIII



Sustainable Development Goals: a framework to guide sustainable 
development?

Source: IPCC AR6 WGIII



Sustainable Development Goals: a framework to guide sustainable 
development?

Limited knowledge
Challenges

s

Gaps

Issues to be investigated by integrated 
modeling approaches!

Knowledge on multiple socio-
economic targets is quite narrow!

Source: IPCC AR6 WGIII



Assessing multiple socio-economic goals
Tools

Human Systems: Economy, Trade, 
Energy, Agriculture, Transport, 
Industry, Land-Use, Population 
Dynamics, Infrastructure, Natural 
Resources (Global to Regional Scale)

Physical Systems
MIT Earth System Model

CAM3; WRF; CESM; GEOSChem

Pattern Scaling

Pattern Scaling & 
Extreme Events

Climate parameters

Socio-economic 
parameters

Policy scenario

Latin 
hypercube
sampling

Economic Projection 
& Policy Analysis 

(EPPA) Model

MIT Earth System 
Model (MESM)

Anthropogenic 
emissions

Integrated socio-economic 
and climate projections

Latin 
hypercube
sampling

- policy cost, prices, energy mix…
- temperature, precipitation…

Probabilistic Ensembles & 
Integrated Projections

Exploratory Modeling & 
Scenario Discovery

Detailed Electricity Models Water Resource System Model Statistical Emulators

Decision-Making Frameworks
County-Level Multi-Risk 
Triage

Flood Risk

CS3 Toolbox for Integrated Modeling across Systems, Sectors, Scales and Uncertainties
Downscaling 

Air Quality & Human Health

+



Assessing multiple socio-economic goals

https://est.mit.edu/

Tools



Assessing multiple socio-economic goals
Tools

Existing tools can be used to overcome limited knowledge, challenges and gaps on multiple socio-economic 
impacts,

and must be enhanced and integrated with others towards that direction!



Global price indexes for crops

Change in food budget share in 2050 relative to BAU
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Soybean
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Wheat
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Sugar crops
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Other crops

Climate Change Impacts on Agriculture

How will changes in 
agriculture prices 

impact other socio-
economic goals, such 

as food security?

Assessing multiple socio-economic goals

MIT EPPA-Agri 
model

-  
rice,maize,soy,wheat
+ 
rice,maize,soy,wheat

- all crops

+ all crops

-  all crops & livestock

+ all crops  livestock

BAU (no climate 
impact)



Energy Transition in Africa

14

o Sustainable development challenges, rich in 
natural resources, highly vulnerable to climate 
change, risks associated with low-carbon 
transition 

o Just transition scenarios for Africa:
o negligible impact on global GHG 
o avoids impacts on economic growth
o reduces energy access gap
o reduce deforestation and protect ecosystems
o replace biomass with cooking gas (health 

benefits)

Assessing multiple socio-economic goals
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2oC climate stabilization scenario: global carbon markets and international trade in GHG permits 
and offsets from afforestation and bioenergy with CCS

Carbon Dioxide Removal (CDR) and Climate Justice
Assessing multiple socio-economic goals



Share of fossil x renewables (hydro+wind+solar+bioenergy) in total primary 
energy by 2100 in a CDR portfolio scenario assuming “sustainable biomass”

Assessing multiple socio-economic goals
Carbon Dioxide Removal (CDR) and Climate Justice

Climate justice in a global/regional context: 
shifts in the world socio-economic 

“energy/technology/environment” balance?



Bioenergy
Assessing multiple socio-economic goals



How will changes in agriculture 
prices translate in other socio-
economic impacts, such as 
changes in household income and 
in food security?

Are there regional/local/sectorial or 
context-specific opportunities?

Assessing multiple socio-economic goals
Bioenergy



a) Expanding single-cropping corn area, leading to land 
use competition with other uses

b) Expanding corn as double cropping on soy area

Alternative Farmers’ response to an additional demand for 
corn:

Evolution of Corn Area in Brazil

From 0 to >0.8 
billion gallons of 

corn ethanol

a

b

Soybean (single-cropping)

Other land 
uses

Assessing multiple socio-economic goals
Bioenergy

Enhanced two socio-economic CGE 
models: multicropping and multiple 

households



Multicropping maize-based production system 
contributions to SDGs.

b Results from socio-economic models
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Assessing multiple socio-economic goals
Bioenergy



Final Remarks

Need to advance knowledge on multiple socio-economic targets 
(overcame gaps, deal with trade-offs, find and enhance synergies) 

“Just transition” may facilitate international discussions and 
sustainability agreements, but it requires better understanding and 

framing

There are several context-specific challenges and opportunities to 
align multiple environmental and socio-economic positive 

outcomes

Socio-economic co-benefits are key to achieve public support 
and stakeholder engagement 
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Thank you

gurgel@mit.edu


