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Managing smoke: bridging the gap between policy and research
or “what to do while it is raining outside. . . ”

Neil Byron
The Productivity Commission, Locked Bag #2, Collins Street East P.O., Melbourne 8003, Australia

Abstract

The El Niño related fires, and the resultant smoke–haze across much of Southeast Asia, in 1997–1998, have stimulated
a search for explanations and for policy measures to prevent re-occurrences. This paper attempts a synthesis of the issues
raised, particularly at the Chiang Mai policy workshop, and a prioritization of research and policy actions. Some proposed
research has little immediate policy application, while some obvious policy measures do not need much more research, just
political courage and stamina. The paper addresses the question “what sort of research would be most useful in bridging the
gap and resolving the problems currently faced in managing smoke in the ASEAN region?” The suggested answer focuses on
crafting local institutions to prevent or control damaging fires (not all fires) with supportive provincial and national legislation
and agencies, that build on local measures rather than ignoring or degrading them. To some extent, addressing the underlying
causes of the fires and haze will require “political courage and stamina” but this can be bolstered and reinforced by local,
national and international calls for greater government accountability for the outcomes.
Crown Copyright © 2004 Published by Elsevier B.V. All rights reserved.
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1. Introduction

“The Great Indonesian Fires of 1997–1998” and the
smoke–haze they caused are a burning international
issue still. Despite hundreds of news commentaries,
dozens of international evaluation and assistance mis-
sions, and quite a history of El Niño related fires
spanning centuries, surprisingly little is really known
about the social and political origins of the “disaster”
or what governments can do next time El Niño con-
ditions occur.

Amidst all the calls to “Do something!” or “Do
anything!” was a calmer call from some scientists and
policy analysts to think more deeply about the un-
derlying causes of the crisis (e.g.Stolle and Tomich,
1999; Byron and Shepherd, 1998)

E-mail address:nbyron@pc.gov.au (N. Byron).

Many people in Indonesia, Southeast Asia and
around the world expressed deep concern at the ex-
tent and severity of fires in forested areas of Sumatra
and Borneo in the 1997–1998 dry season. These fires
indicate deficiencies in both forest management sys-
tems and in policies and regulations that are supposed
to control the clearance of forest land for agriculture.

The health of over 20 million people was adversely
affected, particularly through upper respiratory tract
infections, asthma, and skin and eye diseases. The
young, the old and the infirm suffered particularly. At-
mospheric pollution levels far exceeded anything ever
recorded in Los Angeles or London. The economies
of Indonesia, Singapore and Malaysia were seriously
affected through business shutdowns and absenteeism,
airport delays, accidents, and depressed tourism rev-
enues, in addition to the direct costs of fire damage,
and the millions of dollars spent on (often futile)
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attempts at fire suppression. This is a striking case of
serious regional and global environmental externali-
ties resulting from forest decisions made at the local
and national levels. Rather than focusing on just the
visible symptoms of the problem, more long-term
systematic and rigorous research effort is required in
understanding this complex issue.

How long will it be, until the next ENSO occurs?
The records of the southern oscillation index reveal
that there have been 20 major ENSO events in the last
127 years—about every 6 or 7 years, although there is
some evidence they may be getting more frequent and
more intense (see Box 1). And by cross-referencing
with Peruvian records, teak tree-rings and coral
growth rings, we can now confirm they too were
ENSO-induced fires and haze (Allen et al., 1989). So
it will all happen again. Will ASEAN and Indonesia
be any better prepared next time than they were in
1993/1994 and 1997/1998?

Now is the time to make preparations, while it is
still raining outside.

The first question that the policy workshop sought
to address is “where, what and why is this gap be-
tween policy and research, in regard to managing fires
and smoke?” and the strategic follow-up question is
“what sort of research would be most useful in bridg-
ing the gap and resolving the problems currently faced
in managing fires and smoke in the ASEAN region?”

There is definitely a smoke problem. Actually, as
one digs deeper below the superficial symptoms, one
finds a series or cluster of problems for different
groups of people, at levels from the village, district,
province, country or region.

This paper is an attempt to summarize the diverse
perspectives on the nature of the problem and possi-
ble remedial courses of action. The principle hypoth-
esis is that much of the ‘problem’ stems from the
inadequacy of existing policies, laws institutions and
bureaucracies (including the failure to effectively im-
plement the existing rules). If this is substantiated, it
has profound implications for the nature of the pol-
icy research now required to address smoke and haze.
As Stolle and Tomich (1999)observed, “the El Niño
drought was not the ‘reason’ for the extreme fire sit-
uation, but rather presented a convenient opportunity
to convert in a single season what would have been
converted anyhow in the seasons to come.” But the
crucial issue for analysis here is why those setting the

Box 1. A brief history of ENSO and fires in In-
donesia

The first time many people heard about the
climate phenomenon known as El Niño or the
southern oscillation (ENSO) was in the context
of the great Indonesian fires of 1997–1998. But it
is essential to realize that the ENSO phenomenon
has been around for ages, and known for cen-
turies. But our understanding of the global cli-
mate patterns and inter-relationships between an
area of abnormally warm water in the Pacific
Ocean off the coast of Peru, and fires in Indone-
sia and Southeast Australia, floods in the horn
of Africa, storms in Europe and abnormally mild
winters in North America, has expanded greatly
over the past decade.

The log books of Portuguese and Dutch ex-
plorers in Southeast Asia in the 15th and 16th
centuries, report huge fires in peat swamps in
southern Borneo, and a choking smoke–haze
that extended as far as where Singapore is now.
Careful historical analysis and cross referencing
has shown that this occurred only in particular
years which we now know were ENSO years
worldwide (seePotter, 1997; Brookfield et al.,
1995). Throughout the 19th century, the Sin-
gapore newspapers document smoke and haze
problems in certain years, each of which has
subsequently been recognized as an ENSO year,
but only rarely at other times.

There have been 20 ENSOs in the 120 years
since 1877. There is much debate now about
whether the frequency and intensity of ENSOs is
increasing, and it seems that there have been more
in the past 20 years.Trenberth and Hoare (1997)
present a comprehensive statistical analysis of
how an index of the southern oscillation changed
from 1882 to 1997, with a focus on the unusual
nature of the 1990–1995 ENSOs. They concluded
that the tendency for more El Niño events and
fewer of the opposite La Niña events since the
late 1970s, is highly unusual and very unlikely to
be accounted for solely by natural variability.

ENSO is not new to Indonesia—nor are se-
vere wildfires in ENSO years, nor is the extensive
smoke resulting from the fires.
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fires, and the officials permitting them to be lit, were
able to escape accountability for the consequences for
their actions.

2. Understanding the gap—getting the questions
right

First, we need to be clear that smoke problems are
not the same as the on-site direct affects of fire: the
loss of biodiversity, of timber and non-timber products,
of infrastructure, etc. There are many different kinds
of fires. There are “dirty fires” which generate a lot
of smoke and haze, which typically come from burn-
ing damp peat and green vegetation which has been
pushed into heaps with damp soil, as in large-scale
mechanized land clearing operations. Apart from the
fuel type, dirty fires arise from burning at the wrong
time of year under inappropriate meteorological con-
ditions (atmospheric inversions, strong winds in par-
ticular directions). Normal or ‘clean’ fires, which do
not generate excessive smoke, are not part of that prob-
lem, although they may well contribute to other prob-
lems like loss of property or biodiversity.

So the first observation is that we do not need to
ban or control all fires—just the dirty ones.

Smoke is a significant externality—those who start
or are responsible for the fires just ignore the effects on
others. They are not held accountable for the damage
they cause. Because others are involved as ‘victims’
the decision to start a dirty fire is quite different from a
decision that affects no one except the decision-taker.
Why is it that certain people can just ignore the con-
sequences (whether deliberate or accidental) of their
actions?—it seems like an institutional failure?

Mr. Nabil Makarim formerly Deputy Head of
Pollution Control at Indonesia’s Agency for Environ-
mental Protection (BAPEDAL)—and subsequently
Indonesia’s Minister for the Environment—expressed
severe reservations, even despair, about the ability
of governments to control, regulate and enforce ac-
tions against irresponsible burning (Tomich, 1999).
How do we achieve more sensible, sustainable and
equitable fire management practices? My suggestion
would be that governments do not have to do all this
by themselves—in fact I doubt if any government
anywhere in the world can do this single-handed. It
must rely on strong community support. But there

is a quid pro quo for this community support: gov-
ernments must be more accountable than they have
been in the past, to local communities, who are the
ones that experience much of the ill health and other
ill-effects of smoke.

But the good news is that such community sup-
port is really quite feasible. Hoare’s paper (this is-
sue) and earlier work by Dr. N Gintings in Madura
and west Kalimantan, and by myself in Vietnam in
1987 (seeByron, 2001) has shown how traditional
fire-management regimes do exist. Local rules are
setup by the villagers themselves, with controls on
who can burn what at what time of year, and the need
to notify neighbors in advance, and a requirement to
pay compensation if they cause any property damage
to neighbors due to irresponsible actions. As Hoare
and others note, often these systems work very well
except where there are ‘jurisdiction’ problems—rules
do not apply to other villages, or certain renegades
who can light fires and get away.

3. What kinds of institutions are needed?

So local institutions exist and can work, on a local
scale. But we need much broader institutions, even
covering international neighbors. I suggest we recall
the principle of subsidiarity, which says that matters
should be dealt with at the lowest administrative level
competent to resolve the problem—not everything
needs the signature of the King, President or the
Pope. I do not think international treaties and conven-
tions can solve local problems, any more than those
local institutions can solve international problems.
We need a series of inter-connected measures, each
reinforcing and consistent with the others. One of the
problems in the past is that national laws, rules and
policies were sometimes in direct conflict with local
rules and systems, or just in complete ignorance of
them! There was no systematic coordination between
levels of governance, and serious imbalances in the
power, resources and responsibilities between levels
of government.

Indonesia is considered by some nearby countries
as an irresponsible neighbor—it seemed to them as
though Indonesia was unwilling or unable to enforce
its existing rules which would have prevented the
worst of the national and international damage. As
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workshop participants pointed out, whether or not
international compensation is actually claimed, and
whether it would be paid by the country causing
damage to its neighbors, would depend very much
on context. Notwithstanding some rhetoric and pos-
turing, concern for maintaining strong political and
defense relationships within ASEAN, conventions
about non-interference in neighbors’ affairs, the fear
of direct or indirect retaliation, or of embarrassing
complicity, all may limit governments’ willingness to
exert serious pressures. These are some of the reasons
why ‘regional action plans’ tend to produce little or
no firm action.

4. Data, rules and reality?

It is crucial to recognize that lack of political sup-
port for fire research, when it is raining outside, is not
a problem unique to Southeast Asia. Phillip Cheney
who has been Australia’s most eminent fire researcher
for over 25 years says it is almost impossible to get
any attention for fire research, data collection or prepa-
rations, let alone money, from national politicians, in
‘normal’ or wet years. But as soon as the crisis starts,
they expect the researchers and the fire management
team to have all the answers there ready immediately!

While more and better science is essential, that
alone will not solve the problem. There is sometimes
a tendency to jump to conclusions, especially when
it seems like an urgent crisis, to go straight to imple-
menting the solutions even before the nature of the
problem is really understood, e.g. the cause and effect
relationships. One message from Fig. 1 in Tomich et
al. (this issue) is that one needs to work through all the
stages, the different questions that arise in each phase,
but in order to get to sustainable outcomes, it is also
necessary to proceed through the stages in order. The
sequence is important. We should not begin arguing
about how to implement the solution phase and who
will pay for it, before resolving the question of what
is the problem and why and to whom? Hoare’s report
(this issue) from the Nan watershed is a fine example
of the diagnosis or scoping stage which clarifies and
helps define possible feasible options.

In terms of establishing new and more effective in-
stitutions, it seems that what is required is a clear trans-
parent set of laws and agreements (codes of practices,

etc.) which will apply equally to everybody, rich or
poor, large or small. A rules-based system can prevent
the arbitrary abuse of power. There is general agree-
ment that the rich should not be allowed to abuse the
rights of others, by ignoring the public health and eco-
nomic consequences of their actions upon others.

Governments and bureaucracies seem to have a ten-
dency to deny that there is any problem, to insist that
everything is ok. But then, once the evidence becomes
overwhelming, and it is no longer possible to deny,
they then switch to “yes it is true that there is a serious
problem, but it is not my department’s fault!”

5. What has research got to offer, and what data
would be useful?

There are at least nine areas where research will
be very useful, and where new or different data are
required.

1. Research which helps define and clarify the
problem—who is doing what and why? Hoare
(this issue) is a good example. As van Noordwijk
et al. (this issue) argue, it is like natural flooding
becoming a “crisis” because more people now live
in precarious flood-plains.

2. Historical research that puts the fire and haze into a
longer-term social and economic context, including
both the archival research mentioned earlier (see
Box 1) and the possibility raised by Rasmussen of
analyzing fire frequencies and extent from 20 years
of NOAA and Landsat archives.

3. Technical research on the feasibility of new options
such as the zero-burn establishment techniques de-
scribed in the paper by Murdiyarso et al. (this is-
sue). Unless such technical developments are pur-
sued and the politicians are kept informed that there
may be commercially feasible options, it is unlikely
to have much impact on the final outcomes.

4. Research on when, what and how to burn in a
way that does not create excessive smoke and
haze. This will also have to be effectively demon-
strated to those who need to know. Research on
the institutional reforms—the crafting of a new
set of mutually agreed rules by all the affected
parties. This could include a change from the
typical old rules-based (prescriptive) system, to
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a performance-based or outcomes system. That
is, the local community, the district province or
national government would say, in effect, “if you
want to burn you can. We are not going to try
to prescribe hundreds of rules about what, how,
when, etc. but be warned! If there are serious
consequences from your actions, you will have
to take full responsibility and have to pay full
compensation and damages as well.”

5. These are the sort of rules that already exist and
work at the immediate local level. The advantage
of this system is that if the landowners believed
that they have the knowledge, expertise, resources
and technology to burn in a way that does not cre-
ate problems, then they may. Accountability is at
the heart of the problem in adapting locally agreed
rules enforced among neighbors to situations in-
volving people who will never meet. While the lo-
cal systems are a good model on which to build,
they are not enough by themselves. The difficult
challenge is to support development of institutional
mechanisms that can ‘calculate’ environmental im-
pacts over larger areas and enforce regulations or
somehow create incentives that address the prob-
lem. Most fundamentally, it is a question of eq-
uity and law, of accountability and justice within
and between nations, that far transcends issues of
fires and smoke. But the good news is that similar
rules are emerging, or already exist, in parallel ar-
eas such as watersheds and biodiversity. Research
could be done on how these systems work or fail,
and why similar systems have not already evolved
to cope with smoke–haze.

6. Research on where is the most effective, equitable
and reliable point of government intervention (if
any). As in Fig. 1 of Van Noordwijk et al. (this is-
sue) the options are to treat the symptoms (such as
distributing face masks) installing “filters” at the
point of lateral flow from the source to the exter-
nality, or treating the problem directly at source
(e.g. controlling peat fires and land clearing). What
sort of behavior can be deemed “Unacceptable” and
subject to sanctions at the appropriate level (from
village level to ASEAN-wide)?

7. Research on monitoring and detection systems such
as using remote sensing and presenting results via
a GIS and the design of more effective and capable
institutions to operate them. The ability to moni-

tor both the occurrence of fires (or rather, the ‘hot
spots’ which are not quite the same as many are
not actually fires, but just reflected heat from rock
and bare earth) and the air pollution index (API)
and to establish correlations between the two un-
der specific meteorological conditions, will greatly
enhance both monitoring and enforcement, and the
design of new institutions. Remote sensing has to
be complemented by on the ground verification and
also supplemented with the qualitative information
that can never be detected by satellite (jealousy, re-
venge, social conflicts which can be the spark for
initiation of some problem fires).

8. If we are going to have enforcement of the
rules—whether hard law or local informal
rules—there will need to be much better forensic
capability to do the detective work to find out
some weeks or months after the fire, who started
it where and how.

9. If there is going to be compensation, then research
on the economic losses will be essential.

6. Conclusion

To conclude, there is a need to move towards prag-
matic, realistic workable solutions. The object should
not be to ban all fires, or to attempt to immediately
extinguish all fires as soon as they occur, but rather:

• the ability to minimize the occurrence of fires;
• rapid detection capability;
• selective suppression of those fires that do represent

serious social, environmental and economic risks;
• effective follow-up of those guilty of violating the

agreed social rules regarding smoke and fires.

Fires are not intrinsically bad—they can, if used
and managed effectively, be a legitimate low-cost tech-
nique for removing debris in agricultural operations,
but it is equally important to minimize the adverse im-
pacts from its use. AsTomich et al. (1998)remind us,
fire can be used as a tool or a weapon. It makes a good
servant, but a very bad master.
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