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The fires and haze have many costs
–Environmental: Indonesia 3rd largest carbon polluter in 2015, 

emitting more carbon than the entire European Union. Forest 

fires contributed up to 69% of this pollution.

–International relations: Near annual conflicts between 

Indonesia, and Singapore and Malaysia, over the haze.

–Health: 100,000 premature deaths across equatorial Asia in 

2015 as a result of the unusually severe haze event, and 

ongoing morbidity and infant mortality.

–Economic: Estimated cost of the 2015 fires $16.1 Billion USD 

or 1.9% of Indonesian GDP (World Bank, 2016). Costs rise 

when considering Singapore, Malaysia.
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We find that fires are an important driver 

of deforestation (just under half)
–Alongside Amazon and Congo basins, Indonesia has one of 

three largest tropical forest stands in the world.

–Rely on deforestation data from Matthew Hansen et al.
–Underestimates deforestation due to not picking up selective forest 

destruction.

–This approach measures forest loss from 2000-2008 of 48,940 

square kilometres, about twice the size of Vermont (Burgess et al, 

2013).

–Find that, focusing on the islands with significant forest cover, a 

little under half of deforestation is attributable to fires.
–Effects particularly large for Papua.
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The fires are mainly seen as a palm oil 

story
–Land deliberately slashed and burnt to clear land for palm 

oil.
–Burning is often the cheapest way to clear land.

–Land dedicated to palm tripled in size between 2000 and 2014 and 

it is expected to double in size by 2020 

–Burning is largely illegal, however enforcement is difficult 

given the spatial scope of the illegal activity.

–Not fully clear how much is due to smallholders, and how 

much due to plantations and large-scale agriculture.
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Fires tend to happen in areas suited to palm
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Fires concentrated in the dry season 

from June to October
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Supply and demand: causal estimates on 

what generates the fires
It is difficult to generate causal estimates on the factors behind the 

fires – many factors which might cause fires are also correlated with 

other social, economic, cultural, and other processes.

What is the role of governance in preventing fires?

Following Burgess et al (2013), use district splits over 2000s as a 

source of variation in district capacity and incentives for corruption.

What is role of palm oil demand in incentivizing fires?

Interact the global palm oil price with a measure of district-level 

suitability for palm oil.
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Data on fires and other spatially-

disaggregated variables
–Remote sensing data from two NASA satellites (Terra and 

Aqua), from the Fire Information for Resource 

Managements System (FIRMs) to detect occurrence of 

fires at 1km pixels.
–Light signatures assigned likelihood of being a fire, on 0-1 index

–1.2 million observations between 2001-2016

–Use spatially disaggregated data on: forest cover, rainfall, 

suitability for palm oil, district splits, macroeconomic 

variables, palm oil and rubber prices.
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Results on governance: capacity rather 

than corruption
–We find that an extra district per province leads to a 

4.3-6.7% increase in fires per province.

–In addition:

–This effect is very short-lived (about a  year)

–This effect is concentrated in “child” districts (the parent 

district keeps the district capital

 In contrast to Burgess et al (2013), suggests that 

effects are more about capacity rather than corruption
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Results on palm oil demand

–We consider the role of global palm oil price at a number of 

time lags.

–Results can be expressed in terms of counterfactual outcomes 

based on hypothetical price changes

–E.g., the average marginal effect of a rise in global palm oil 

prices of 10 percent at a quarterly lag within twelve months 

of the fire season is a 9 percent rise in monthly fire activity in 

the average district.

–We do a similar exercise for rubber (2nd fastest growing forest 

crop in recent years) and effects are much smaller. 

Corroborates idea that this is mainly a palm oil story.
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Take-aways

1. Fires play a critical role in overall deforestation in 

Indonesia;

2. While illegal logging seems to go unchecked 

significantly due to corruption, weak capacity seems to 

be a significant part of the story for the fires;

3. Global palm oil prices movements play a substantial 

role in driving fire activity.
• Suggests possibility to develop a predictive model of fire 

activity, that could help to aid better targeting or 

prevention efforts.
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Thank you

russell.toth@sydney.edu.au

Paper available at:

https://sites.google.com/a/cornell.edu/russelltoth/h

ome/research

https://sites.google.com/a/cornell.edu/russelltoth/home/research


Does Oil Palm Sustainability Certification Reduce 
Deforestation or Fire in Indonesia?
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Carlson KM*, R Heilmayr*, HK Gibbs, P Noojipady, DN 
Burns, DC Morton, NF Walker, G Paoli, and C Kremen. 
2018. PNAS 115: 121-126.
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Why would certification 
reduce deforestation?



Data Collection



Noncertified source: Sawit Watch, Greenpeace
Certified source: GLUE (University of Wisconsin), Carlson Lab (University of Hawai’i)

Oil Palm Plantations

(n = 163)

(n = 228)

(n = 1,940)

Certified plantations now available 
from Global Forest Watch:
http://data.globalforestwatch.org



Forest Loss, 2001-2015

Source: Hansen/UMD/USGS/NASA



Source: MOD14 V6 – MODIS global monthly fire location product

Active Fire, 2002-2015



Certified plantations were older and had less forest in 2000
than non-certified areas

12%
36%

2003

1993

When were
plantations developed?

How much forest did they have in 
year 2000?



About 91 km2 of deforestation and 1,810 fires occurred
in certified plantations after certification

How much deforestation 
happened in certified areas?

How much fire
happened in certified areas?

To Be
Certified

Never
Certified

Certified

To Be
Certified

Never
Certified

Certified



Did certification
reduce deforestation?

Did certification
reduce fire?

Certified

Non-
certified

Certified

Non-
certified

Certification reduced deforestation rates by about 30%,
but had no apparent impact on fire



Matching through 2003 revealed a 36% increase in deforestation 4-8 
years before certification, but this could be selection bias

Is there evidence for temporal leakage?



Key Findings & Recommendations
• Certification led to 20 km2 of “avoided” deforestation in high tree cover 

areas, but had no apparent effect on fire

• Certified palm oil is associated with lower recent loss of high tree cover 
forests and fire, mostly due to certification skewed toward plantations 
with few forests

• Certified palm oil is not sufficient for most corporate zero-deforestation 
commitments

• A remote-sensing capable definition of deforestation is needed to 
demonstrate “deforestation-free” certified palm oil

• Producers have few incentives to expand area of forest under their control, 
so positive incentives may be needed to support forest conservation

• Controlling for selection bias is critical for studies of voluntary certification
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Discussion with 
Elizabeth Kennedy
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Thoughts? 
Questions?
Comments?
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ISEAL Research Webinars
Join us for Spring - Summer research webinar series from April to July 2018. In this series we 
will be focussing on emerging research findings in the domain of Agricultural sustainability 

standards

19th April 2018: Causes of forest fires and RSPO certification effect on deforestation and 
fires in Indonesia

3rd May 2018: Agricultural certification improves uptake of sustainable farming practices 
over time.

17th May 2018: Where are commodity crops certified, and what does it mean for 
conservation and poverty alleviation? 

14th June 2018: Evaluation of UTZ certification contribution to the socio-economic 
situation of cocoa famers in Ivory Coast 

28th June 2018: Evaluation of the early impacts of sustainability standards on smallholder 
coffee farming households in Indonesia

12th July 2018 : The Impact of International Cooperative Initiatives on Biodiversity

Find out more at ISEAL’s Events webpage

https://attendee.gotowebinar.com/register/4866425659029591809
https://attendee.gotowebinar.com/register/3977756380996007937
http://www.isealalliance.org/online-community/events/webinar-8-certified-cocoa-in-west-africa-taking-stock-and-key-issues-for-moving-ahead
https://attendee.gotowebinar.com/register/1104720402989446913
https://attendee.gotowebinar.com/register/5980719121219529987
https://attendee.gotowebinar.com/register/5586130786199907585
https://attendee.gotowebinar.com/register/6039097691138985986
https://www.isealalliance.org/sites/default/files/resource/2018-03/SpringSummer2018 Research Webinars Factsheet.pdf


Upcoming ISEAL training 
workshops

Sustainability Standards Essentials

San Francisco 30 April 2018 

London 3 May 2018 

São Paulo 22 May 2018 

The Future of Assurance

San Francisco 1 May 2018 

São Paulo 22 May 2018 

It’s all about Impacts

London 4 May 2018

Visit www.iseal.org/workshops for more information 
about the workshops and how to sign up

Sugar cane © Joe Woodruff for Bonsucro

http://www.iseal.org/workshops
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Thank You! 

Photo: Photo © Jonathan Perugia for Roundtable for Sustainable Palm Oil


