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iving asIdo in the capital city of Delhi,

breathingits toxic air, what's more

appropriate towrite about than the

recentspike in Delhi’sair pollution?

Writingabout itis less depressing than
hinking about the life years we have already lost
o, more important, the life years that our chil-
Iren and grandchildren will lose if we continue
oliveinsuch toxicity.

Twenty yearsago when my co-authors U.
shankar, Shekhar Mehtaand I published our
nonograph Controlling Pollution: Incentives And
Regulation (Sage Publications India, New Delhi,
997), the economics of pollution control was
till largely an unknown subject in India though
isubstantial literature alreacly existed abroad.
Towever, an environment regulation and moni-
oringsystem was already in place. There were
eparate Acts for water pollution, air pollution
ndanoverall Environment Protection Act. An
dministrative frameworlk to enforce the Acts
1ad also been established, consisting of the Cen-
ral Pollution Control Board and similar state-
evelboards.

The hoards had fairly wide powers toimpose
senalties, ranging from leviesand fines to clo-
ureof polluting sources and even imprison-
nent. A rudimentary system for monitoring pol-
ution wasalso already in place.

In the past two decades much has changed.
[he economics of pollution control is now a
Tourishing sub-discipline within the burgeon-
ngficld of environment studies. Air quality
nonitoring hasalso become quite sophisticated
vith continuous monitoring of awhole vector of
»ollution indicators and readings available,
longwith an air quality index (AQI), on a daily
sasis from multiple city locations. Howeve
egulatory framework has remained largely
nchanged, still dependent on the “command
ind control™ (C&C) approach instead of market-
sased instruments (MBI). The same fatal flaw
hat had rendered the pollution control Acts
neffective 20 yearsagostillapplies toda

Thisis the disconnect between the ambient air
nd water quality standards laid downin the Acts
md the source-specific standards which are the
»nly standards that can actually be enforced
mder the Acts. The consequencesare there for
dltosee. Emission levels from individual sour-
eslikemotor vehicles and industrial plants did
ome down progressively after standards were
nandated in 1981. Yet the ambient pollution load
‘ept getting worsc as the number of vehicles and
actories kept growing.

Thiswas already evident and reported inour
»0k 20 years ago. Since then the number of fac-
ories has grown manifold, millions of vehicles
1ave been added on to Delhi's roads, and pollu-
ionlevels have long crossed all critical red lines.
Suring the past week Delhiis experiencing a
»ollution emergency. For the main pollutant of

oncern, suspended particulate matter (SPM)
heambient pollution load hasheen about 7-10
imes the specified standard and the overall AQI
swell past the danger level.
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Kanpurstudy, generally seen as the most author-
itative source on air pollution in Delhi, estimated
pollution levels forawhole vector of pollutants
indifferent parts of the city. For SPM of size 10
micrograms/cubic meter (meg/cum), itidenti-
fied the four main sources of pollution as road
dust (56%), concrete batching (10%), industrial
emissions, including power plants and municipal
solid waste burning (10%), and motor vehicles
(9%). For SPMsize 2.5 meg/cum, the four leading
sourcesidentified were road dust (38%). motor
vehicles (20%), domestic fuel burning (12%), and
industrial emissions (11%). These are annual aver-
ages, with large seasonal v hus road
dustisworse in summer while biological residue
(stubble) burning is a major source in winter, We
areseeing thisrightnow across all of north India
and also contiguous parts of Pakistan.

Atthe time ofwriting there are forecasts that
the pollution crisis may abate. Hopefully the gods
will be kind, surface winds will rise and blow the
crisisaway inaday or two. Meanwhile, the Envi-
ronment Pollution Prevention and Control
Authority has laid down aset of emergency
measures (o help mitigate the crisis. Butwhat can
bedone toavoidsuch crises in the future? The
question ishest addressed in four parts: pollution
driversover which government has no control,
pollution sources which require inter-govern-
mental cooperation, pollution sources which the
government can regulate through MBIsand
sourcesoractions which it can directly control.

Factorslike wind, temperature and rainfall are
important determinants of pollution overwhich
government has no control. But if the weather-
men could improve their forecasting that would
help governments and the public prepare better
forany impending pollution crisis.

Poliutants blowing into Delhi from neigh-
bouringstates include dust, industrial emissions
and emissions from stubble burning. Not much
canbe done about dust, the most important
source of pollution. But the present spike in SPM
is mainly driven by stubble burning in Delhi and
the neighbouring states. Addressing it requires
cooperation among the concerned states, and
the observed moves towards cooperation are
mostwelcome. What can they do collectively?

Following the “polluters pay” principle, some
suggest thal farmers burning stubble should be
penalized to contain the burning. Thisisanon-
starter. Nostate government would have either
the political courage or the administrative
capacity Lo impose such penalties on millions of
farmerswho arcalready under stress. However,
areduction instubble burning canalso be
achieved by the opposite policy of rewarding
farmers who incur the cost of disposing of stub-
ble by other means, e.g, processing it for manure.
Space limitations pre-empta discussion of
details, but schemes can be worked out, drawing
on the armies of sarpanches and patwaris
presentinevery village.

Nodoubt there will be corruption and leakage,
errorsofinclusion and exclusion in paying out
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rewards. But thatapplies to most government
programmes. It cannot justify avoidinga stubble
Durning reduction programme. In fact, sucha
programme would have far greater positive
externalities than many schemes ongoing today.
Amoreserious question is how such a pro-
gramme could be funded without unduly bur-
dening the fisc. Since the National Capital
Region (NCR) would bea major heneficiary of
the programme, the Central government should
lead with a centrally sponsored scheme, partner-
ing with concerned states on a cost-sharing

he Central share could be [inanced by

@ ullm"]mm Iy targeted non-merit subsidies, like
on fertilizers or kerosene. The states’ share could
be similarly financed by cutting their tax
expenditures and non-merit subsidies, like on
power.

The NCR states should also cooperate on pro-
grammes for cross-border industrial emissions.
The traditional approach is to close down pollut-
ing units. While helpful, such C&C policies also
encourage “inspectorraj” and rent seeking. A
combination of penalties for dirty technologies

and rewards for adoption of clean technologies
may be the best way forward to give the right
incentives without a high fiscal cost.

Industrial emission is also an important inter-
nalsource of pollution within Delhi as shown by
the IIT-Kanpur study, hence the same approach
could be adopted by the Delhi government
within its own jurisdiction. Inseveral advanced
countries established carbon credit markets help
todiscover the market-clearing price to support
atarget carbon cap. However, it would be prema-
ture to jump to such a sophisticated system in
India. [tmay be prudent to first establish a fiscal
penalty-reward system, then gradually introduce
apollution permit market over the long term.

Motorized vehicles are the otherimportant
source of high SPM 2.5 pollution in Delhi, espe-
cially in winter. As explained earlier, merely
enforcing individual vehicle-cmission stan-
dards will not help to achieve ambient air qual-
ity standards if the total number of vehicles
grows without any limit. To achieve ambient
standards, it is essential to restrain the growth
innumber of vehicles. How can that be done?
Tosimply cap the total number of vehicles of a
given type and ban further registration once a
cap isreached isablunt C&C policy which is
neither practical nor desirable.

Inwell-governed cities like Singapore, Shang-
hai, London and elsewhere, the total number of
motorized vehiclesis contained through MBIs
like a high registration price or high entry and
parking fees in restricted zones. This s the way
vehicle growth can be contained in Delhi as well,
by charging much higher registration fees, intro-
ducing zoning and drastically raising publicarca
parking fees, with strict enforcement.
uch an approach can be consid-
areadequatealternative
ansport like the mass transit

eg

means of public t
systems seen in most modern cities. For this, the
rapidly expanding Delhi Metro network has to
be complementedby other transport modes,
especially for last-mile connectivity. Particu-
.important here is the acute shortage of

larly
buses. When the present government took over
nearly three years ago, there were only 5,000
buses on the road instead of the estimated
requirement of 10.000. Since then needs have
grownbut the number of busesisreported to
have further declined.

Expanding the bus fleetis most urgent to help
contain the growth of personal vehicles. Other
importantarcas of directintervention by the
government wouldinclude switching from dirty
to cleaner fuelsin the city’s power plants, and
introducing cleaner technologies for municipal
solid waste disposal.

The Delhi government cannot by itself fix the
;lu']mll\l\lnnmnl»h m. There is much thatis
beyond itscontrol. But there is also much that it
candoin collaboration with other neighbouring
states, and much that it can do on its own to help
mitigate the problem.
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