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Plan for the day

4:25 — 4:55  Exercise on MD & MAC curves
4:55 — 5:15 This short lecture

5:15 — 5:45 Exercise on command-and-
control policies
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« Enforced directly through emission controls
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...with different MD curves! ...with different MACs!

What’s optimal in the urban area (MD,) Source A has a much lower MAC,
is too restrictive in the rural area (MD,) and so should abate more than B
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a trade-off between costs and efficiency

 Incentives for technological improvement —
none under technology standards,
some under the others (but still less
than under a tax policy)
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2. Benefits/drawbacks of standards

 Perverse incentives —
when standards work against long-run
improvements in abatement technology

« Enforcement —
standards allow flexibility in enforcement;
the MPC (marginal penalty cost) function
predicts compliance/non-compliance



Plan of this lecture

1. Three types of standards
2. Benefits/drawbacks of standards

3. Three recent examples



3. Three recent examples

Smog in Paris, March 2014



http://www.reuters.com/article/us-france-pollution-idUSBREA2F0BJ20140317

3. Three recent examples

Smog in Paris, March 2014

Take note of the policy instruments mentioned!
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3. Three recent examples

Volkswagen emissions scandal

In September 2015, the EPA discovered that
482,000 VW diesel cars on US roads were
emitting up to 40 times more toxic fumes (NOx)
than permitted, thanks to a program in the
engine software designed to sniff out test
conditions and only then neutralize NOx.

VW subsequently admitted that the problem
affects 11 million cars worldwide!
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A happy story: Acid rain in Germany

IIER SPIEGEL In the mid-1980s, West Germany
Saurer Regen tiber Deutschland ‘ e imposed strict emission limits on

d [ ] [ ]
‘ sulfur dioxide,
L q |

« mandated low-sulfur fuel use in
German fuel stations, an
e initiated a ten-year plan to outfit

all German power plants
with flue gas desulfurization
scrubbers.

Here’s the result:
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Deutschland 1980 - 2009

Schwefeldioxid (SO;)-Emissionen nach Quellkategorien
Tsd. t

5312

1980: 3,2 Mio t Westdeutschland
5000 4,3 Mio t Ostdeutschland
1987: Europaweites Inkrafttreten
des Helsinki-Protokolls zur
Schwefeldioxid-Reduktion
3000
1990: 0,9 Mio t Westdeutschland

2000 4.4 Mio t Ostdeutschland

1000

656 650 601 586 571 539 543 517 507 448

0
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
= Energiewirtschaft = Verarbeitendes Gewerbe = Verkehr
® Haushalte und Kleinverbraucher ® Miltar und weitere kleine Quellen ® Diffuse Emissionen aus Brennstoffen
Industrieprozesse = Abfall und Abwasser

Verkehr: ohne land- und forstwirtschaftlichen Verkehr
Haushalte und Kleinverbraucher: mit Militar und weiteren kieinen Quellen (unter anderem land- und forstwirtschaftlicher Verkehr)

Quelle: Umweltbundesamt, Nationale Trendtabellen fir die deutsche Berichterstattung atmospharischer Emissionen seit 1990 (Stand:
15. April 2011) http/’www_ umweltbundesamt de/emissionen/publikationen.htm
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