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Motivation and research question

Indonesia’s 2015–16 fire season has been associated with
⇒ over 100,000 premature deaths
⇒ over $16 billion in economic costs
⇒ on several days more emissions than US economy

Fire is an increasingly prominent way to clear land
⇒ limited systematic quantitative evidence on human
drivers, and how these interact with climatic drivers

This paper ⇒ combine detailed geospatial data on fire and
climatic conditions with rich administrative information to
identify the underlying anthropogenic causes of fires in
Indonesian jurisdictions at district and village scales
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Research designs
1. District scale—regional economic and political causes
⇒ two natural experiments: decentralization and ENSO

⇒ fixed effects disentangle time-varying common factors
and fixed spatial determinants from regional changes

⇒ robustness: IFE, district-specific trends, and bounds

2. Village scale—which villages are likely to set fire?
⇒ 30, 000 village case study of the 2015–16 season

⇒ spatial fixed effects compare villages with neighbors
with similar fires risk, geography culture, and policies, i.e.,
remove spatially correlated unobservable heterogeneity

⇒ robustness: exact matching on observables and bounds
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District hotspot detections since 2001
Exploit variation in fire intensity over time within districts

Esri, DeLorme, GEBCO, NOAA NGDC, and other contributors

Hotspots per district, 2001-2015
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Results summary—district panel analysis

1. El Nino remains crucial in explaining aggregate (across
all districts) variation in hotspot detections over time
⇒ within districts, larger rainfall and temp deviations
⇒ rain appears more important

2. District splits cause more fire
⇒ 40–50% more fire in the post split years

3. Decentralization exacerbates El Nino’s impacts
⇒ climate-governance interaction effects non-trivial

4. Local economic growth appears to have gone
hand-in-hand with the use of fire in rural districts
⇒ 1% faster growth, around 40% more fire
⇒ caveat: interpret only as robust correlations
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Village hotspots in 2015 on Kalimantan
Districts mask considerable heterogeneity

MALAYSIA

BRUNEI

Esri, DeLorme, GEBCO, NOAA NGDC, and other contributors
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Results summary—village x-section analysis

Within districts, villages most likely to burn tended to be...

1. More remote (e.g., near forest, not accessible by car)

2. Less developed (e.g., roads, poverty, firewood fuel)

3. Involved in secondary crops and plantation agriculture

4. Have a history of burning for agriculture

7



Results summary—village x-section analysis

Within districts, villages most likely to burn tended to be...

1. More remote (e.g., near forest, not accessible by car)

2. Less developed (e.g., roads, poverty, firewood fuel)

3. Involved in secondary crops and plantation agriculture

4. Have a history of burning for agriculture

7



Results summary—village x-section analysis

Within districts, villages most likely to burn tended to be...

1. More remote (e.g., near forest, not accessible by car)

2. Less developed (e.g., roads, poverty, firewood fuel)

3. Involved in secondary crops and plantation agriculture

4. Have a history of burning for agriculture

7



Results summary—village x-section analysis

Within districts, villages most likely to burn tended to be...

1. More remote (e.g., near forest, not accessible by car)

2. Less developed (e.g., roads, poverty, firewood fuel)

3. Involved in secondary crops and plantation agriculture

4. Have a history of burning for agriculture

7



Cautious conclusions

Close link between underdevelopment and fire at the
village level suggests that the current policy push for
village development—if successful—could potentially

reduce fire.

Central and district policies—including decentralization—
contributed to voracious environmental degradation.

The strengthening of the village as an administrative and
developmental unit could, potentially, offer opportunities

to reverse this trend.
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Companion papers

1. Fight fire with finance
• RCT testing whether village CCTs can spur collective action,

reduce land-clearing fire, and operationalize climate finance
• Extend Jayachandran et al (2016) to fire, to the community level

(imperfect property rights), and to the world’s largest deforester
• Results in January 2019

2. Decentralization and the environment
• Qualitative, descriptive paper analyzing oil palm and forest fires,

based predominantly on fieldwork and institutional analysis
• Provides the institutional details behind the findings here and

motivates our field experiment
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Please send any comments to
ryan.b.edwards@dartmouth.edu

More at www.ryanbedwards.com

On the job market
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Variation over time
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ENSO, decentralization, and fire
Dependent variable Log hotspot detections
Column 1 2 3 4 5

SST 0.575*** 0.563***
(0.032) (0.033)

Ln (rain) -1.282***
(0.188)

Ln (temp) 1.823
(1.531)

Split 0.394***
(0.071)

Post split 0.583*** 1.174***
(0.112) (0.134)

Post split*SST 0.138**
(0.070)

District FE Y Y Y Y Y
District trends Y Y Y Y Y
Year-island FEs Y Y Y
Districts 266 266 266 266 266
Observervations 3728 3458 3728 3728 3728
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Regional economic growth and fire
Results from district panel regressions

Dependent variable Log annual district hotspot detections
Column (1) (2) (3) (4) (5) (6)

ln GDPPC 0.43*** 0.56***
(0.15) (0.12)

ln GDPPC, ex OG 0.63***
(0.13)

∆ ln GDPPC 0.29*** 0.40***
(0.10) (010)

∆ ln GDPPC, ex OG 0.40***
(0.108

District FEs Y Y Y Y Y Y
Island-year FEs Y Y Y Y Y Y
District trends Y Y Y Y
Districts 266 266 266 266 266 266
Obs 2967 2967 2719 2742 2742 2240
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Village hotspots in 2015 on Sumatra
Districts mask considerable heterogeneity

Esri, DeLorme, GEBCO, NOAA NGDC, and other contributors
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