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Climate Change: The Ultimate Challenge for Economics† By William Nordhaus* 



Economists don’t just study the costs and benefits of climate 
change. We also study the economic behavior of key economic 
agents (households and  firms )  to better understand how they 
respond to these changes and to design effective policies. 
o At the micro level, economics studies how climate shocks 

affect household and producers’ behavior.  Awarness, 
invidual patterns of migration etc.

o At the macro level, examines how climate change 
influences entire economies over time. We focuse on 
growth and long-term welfare, often using models and 
cross-country evidence.

How can economics help us understand and respond to the 
challenges of climate change.



Introduction

Climate  shapes stakeholders’ awareness, migration patterns, productivity 
and economic growth.

Economists analyze these effects with empirical strategies and economic 
models.

These methods aim to identify causal relationships and provide rigorous 
evidence for policy decisions.

This presentation uses economic research to assess climate change impacts 
and inform key policies

• Adaptation: how societies adjust to reduce damages from climate 

• Mitigation: actions to reduce future climate risks, including cutting 
emissions and protecting ecosystems



Article Data Main Results
Econometric / 
Modeling Methods

Citations (APA style)

Awareness

Surveys, opinion 
polls, panel data, 
local weather/event 
exposure

Local climate events 
affect risk 
perceptions & policy 
support

Panel regressions, 
Natural experiments, 
Spatial regressions

Ayers, M., Marlon, J. R., Ballew, M. T., Maibach, 
E. W., Rosenthal, S. A., Roser-Renouf, C., & 
Leiserowitz, A. (2024). Climatic Change, 
177(96). https://doi.org/10.1007/s10584-024-
03754-x

Migration

Household panel 
surveys, census 
flows, remote 
sensing

Climate shocks 
influence migration 
patterns; spatial 
heterogeneity 
matters

Difference-in-
differences, 
Instrumental 
variables, Spatial 
models

Barrios, S., Bertinelli, L., & Strobl, E. (2006). 
Journal of Urban Economics, 60(3), 357–371. 
https://doi.org/10.1016/j.jue.2006.04.005

Productivity

National & 
subnational GDP, 
worker/farm-level 
micro data, crop 
yields, gridded 
temperature

Heat and extreme 
weather reduce 
output; non-linear 
temperature effects

Panel regressions, 
Non-linear models, 
Spatial regressions

Burke, M., Hsiang, S. M., & Miguel, E. (2015). 
Nature, 527(7577), 235–239. 
https://doi.org/10.1038/nature15725

Growth & 
Emissions

National accounts, 
sectoral data, 
energy & emissions 
data

Climate policies and 
shocks affect GDP 
growth, sectoral 
output, and CO₂ 
emissions

Computable General 
Equilibrium (CGE) 
models, Integrated 
Assessment Models 
(IAM), Scenario 
analysis

Nordhaus, W. D. (2017). Revisiting the social 
cost of carbon. Proceedings of the National 
Academy of Sciences, 114(7), 1518–1523. 
https://doi.org/10.1073/pnas.1609244114



Migration and Climate Change

Climate shocks (droughts, floods, sea-level rise) 
influence migration.

Empirical approaches:

• Panel data: track households, firms (main 
agents) over time.

• Difference-in-Differences (DID): compare 
affected vs. unaffected regions before/after 
shock or new legislation





Productivity Impacts

High temperatures and extreme weather reduce 
output.

• Micro studies: worker-level or firm-level data.

• Macro studies: GDP growth and long-term climate 
patterns.

• Methods:
– Regression of output on temperature (micro). (First article)

   – Cross-country panel regressions (macro). (Second Article)

– Structural models simulating future climate–growth 
scenarios.









Growth and emissions

Nordhaus: Climate as an Economic Agent (Nobel prize conference)
Key Idea
Climate change acts as an economic actor influencing growth and 
welfare
DICE Model
Calculates the optimal carbon price to balance growth and climate 
risks
Policy Insight
Early mitigation is cost-effective
Climate decisions involve long-term economic trade-offs
Takeaway
Climate is not just environmental, it is economic agent



General Equilibrium / IAM (Nordhaus) and ABModel

• The economy is represented in aggregate using 
representative agents (households, firms, government).

• The model computes optimal carbon prices, 
consumption, and investment over time.

Agent-Based Model (ABM)
• Simulates many heterogeneous agents with individual 

behaviors.
• Emergent macro-level patterns arise from interactions of 

these agents.
• ABMs are usually stochastic and bottom-up, unlike the 

top-down DICE model



Methods and Empirical Toolbox

1. Difference-in-Differences (DID)
• Compares changes over time between treated and control groups.
• Example: migration before/after drought in affected vs. unaffected regions.

Floods and Adaptation Strategies: Evidence from Indian Manufacturing∗
Marko Irisarri, Alejandro Rábano and José  Nicolás Rosas
May 19, 2025
Abstract
We study how manufacturing establishments in India adapt to flood risk. Combining establishment-level data with geo-coded 
flood records and regional economic indicators, we examine how production and investment decisions respond to flood events
conditional on historical exposure. We find that investment is more resilient in highrisk areas, consistent with forward-looking 
adaptation. 
Our identification strategy exploits variation in the timing and intensity of exposure to severe and extreme floods across districts 
and over time. A popular method to estimate the causal effect of these types of “treatments” on an outcome is to compare over 
time groups experiencing different evolutions of their exposure to treatment, which is commonly referred to as the generalized 
differences-in-differences approach. This approach compares changes in outcomes across groups (districts) that experience 
differential exposure to treatment at different points in time.
In practice, this idea is implemented by estimating specifications of the form:

Yg,t = αg + λt + βDg,t + εg,t,

where Ygt denotes the outcome of interest for group g in period t, αg are group (district) fixed effects, λt are time fixed effects, 
and Dgt is a treatment indicator capturing exposure to a severe or extreme flood. The coefficient β identifies the average effect 
of flood exposure, under the assumption of parallel trends.



2. Instrumental Variables (IV)
   • Uses external variation (e.g., rainfall shocks) as instruments.
   • Helps isolate causal effect of climate on migration/productivity.

3. Panel Data with Fixed Effects
   • Tracks units (individuals, regions) over time.
   • Controls for unobservable, time-invariant factors.

4. Natural Experiments
   • Extreme events as exogenous shocks.

5. DICE and ABM: Climate as an economic agent

6. New Tools
   • Machine learning, satellite data, big data integration.



Policy Implications

• Evidence-based policies require rigorous methods.

• Identifying vulnerable groups is key to adaptation.

• Guides investments in climate resilience.

• Provides foundations for migration and labor policies.

• Supports cost–benefit analysis of climate interventions.



Conclusion

• Climate change impacts awareness, migration,  
productivity and economic gowth

• Empirical methods (DID, IV, panel data, DICE 
Model, agent-based model (ABM)) provide causal 
insights.

• Research informs adaptation and mitigation 
strategies.

• Future: interdisciplinary work and new data 
sources.



Thank you very much for your attention
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