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Costs and benefits of policy instruments to address 
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8/16/2016

1



8/16/2016

2



8/16/2016

April 21, 2016 – Sunset date for TCE in the EU

1990ies – Germany - tough emission standards 

1996 – Swedish ban on TCE

2000 – Norwegian tax on TCE

Lessons learned?
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Trichloroethylene (TCE)  in brief
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• A chlorinated solvent mainly used for degreasing in the metal
industry and as an intermediate in chemical production

• Total sales in the EU > €100 million per year, used by many small 
and medium scale enterprises

• Neurotoxic and carcinogenic effects well documented

• Classified as Carcinogenic Category 1B

• Classified as a Substance of Very High Concern and included in 
Annex XIV ("Authorisation List”) of REACH.



Many alternatives to chlorinated solvents for 
degreasing metal

• Different combinations of chemicals and mechanical 
cleaning

• Water-based
• Aqueous cleaners
• Carbon dioxide cleaning
• etc
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Source: Birkenfeld, 2005



2016-08-16

92%

28% 28% 1%

Open bath (type I and
II)

Open bath with
ventilation hood (type

III)

Half‐open vapor
degreaser (type IV)

Closed system (Type
V)

Emission factor of different TCE systems

Source: Birkenfeld, 2005

Risk based
approach

Hazard based
approach



Germany – strict emission standards
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• Large reduction in use in 
1990ies when strict
emission standards 
requiring closed systems 
introduced

• Low damage costs from 
use

• Incentives for substitution?

• Continued use of TCE 
after 2003?
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The Swedish Ban against TCE
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Use of TCE in Sweden

2016-08-16

0

1000

2000

3000

4000

5000

6000

7000

8000

1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

To
nn

es

Ban in place 1996

1991- decision 
to ban TCE 
from 1996



To the Government Carlsson

We protest!
We are some of several hundred companies
who daily use TCE to clean and degrease our
products.

Sweden has as the only country in the world
decided to ban the use of TCE, despite that this
will not lead to any environmental gains and 
that there are no alternatives available.

Comparable to harakiri.

We do not accept an industrial policy which
does not allow us to compete with foreign
companies on equal grounds.

In a recent survey, more than half of the 
companies respond that production risks 
moving abroad or be shut down if the 
decision to ban TCE is implemented.

Against this background we demand that the 
ban be lifted.

2016-08-16

Dagens Industri, November 21, 1994



Use of TCE in Sweden
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Requirements to get exemption from the Swedish ban 
on TCE

1.  Actively search for alternatives

2. No suitable alternatives 

3. No unacceptable exposure from use

4. A plan on how to find alternative solutions 
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March 2003:
”Anyone who wants
get an exemption from 
the TCE-ban”

103 companies
granted exemption
from the TCE ban in 
2003
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• The reduction in use did not target the companies with largest
damage costs

o Many users with old ”open” equipments and high emissions could
continue to use TCE several years after the ban

• The reduction in use was not achieved at the lowest possible cost
o Some companies replaced ”closed” equipments at substantial

costs

o Other companies challenged the ban and continued to use TCE, 
although their cost of reducing TCE would have been low
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Swedish TCE ban – 2 Key Problems:



Marginal cost of reducing the use of TCE among
Swedish companies

2016-08-16

-200

-100

0

100

200

300

400

500

600

700

0 100000 200000 300000 400000 500000 600000

M
ar

gi
na

l c
os

t (
kr

/k
g)

Total amount reduced TCE (kg), in 65 surveyed companies

Mean Median
Companies which had replaced TCE  6 6 SEK/kg
Companies applying for exemption 84 48 SEK/kg



The Swedish ban against TCE – lessons learned

• Has led to an almost complete phase out of TCE

• Phase out took longer time than expected

• Politically and administratively costly

• Not cost-effective
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The Norwegian tax on TCE
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2000: 
Environmental tax 
50 Nkr/kg

75% reduction in 
use of TCE between
period 1994-1998 
and 2002-2006
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Source: ECSA; 



Use of TCE in Europe 1986-2016

2016-08-16

0
20000
40000
60000
80000
100000
120000
140000
160000

To
nn

es

Sales‐ECSA Authorisation Low Authorisation High

Source: ECSA; ECHA

Applications for 
authorized use

High

Low



TCE and REACH

• After the sunset date (21 April 2016) use only allowed with authorization

• The number of TCE using companies that decided to replace TCE and 
not apply for authorization is not known. 

• 19 applications for use of  13 000 -117 000 ton TCE annually

• One applicant applied for authorization for 800 downstream users for 12 
years

• Applications reviewed by the ECHA Risk Assessment Committee and 
the Socio Economic Assessment Committee

• Decisions on authorisation by the European Commission
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www.echa.eu



Analyzing Stated Costs and Benefits of replacing TCE 
in the 19 Applications for Authorization under REACH
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Socioeconomic analysis
from one of the applicant
companies

Non-disclosure of
”confidential information” 
due to competitiveness
reasons makes reviews by 
academic researchers 
difficult



Large variation in the estimated costs and benefits of
phasing out the use of TCE 
(costs and benefits of non use)

N Mean Median Min. Max.

Benefits 
(Euro, thousands) 19 911 6 0,1 21 000

Costs (Euro, 
thousands) 10 233 549 74 500 484 1 242 000

Cost/total tonnage 
(EUR, thousand) 9 203 32 0,09 1 384

Source: Socioeconomic analyses presented by companies
seeking authorization for continued use of TCE



Non‐use scenarios 
in socio‐economic analyses
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Comparison of the rate of reduction of TCE in Europe
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Lessons learned / Conclusions

1. Slow process to phase out TCE 

2. The enforcement of strict emission standards is crucial
to minimize damage costs (negative health effects)

3. A complete ban - the strongest policy instrument in 
theory – proved difficult to enforce in practice

4. A tax or deposit/refund system can create incentives
for a gradual phase out
 Tax/fee
 REACH Authorisation + Application fee?
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Lessons learned / Conclusions (2)

5.  Access to information is  a key challenge
 Difficult to access data on how much TCE is used and where
 Is it reasonable that data is not accessible for SVHC?

 Companies seeking authorisation have incentives to 
overestimate replacement costs and to underestimate
benefits from reduced use

 Seek alternative sources of information

2016-08-16



Work in Progress – Comments and Suggestions Welcome!

Daniel.Slunge@economics.gu.se

2016-08-16


