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Y THE MID-l980s, Den- B mark had a serious waste 
disposal problem: Its per capita 
generation of waste was among the 
highest in Europe and rising; it was 
running out of landfill space, with 
Copenhagen set to exhaust its 
landfill capacity in a short time; 
and there was a great deal of con- 
cern about air pollution from 
incinerators. Denmark responded 
to this situation by adopting a 
comprehensive waste management 
policy that included an innovative 
tax on waste designed to promote 
the reuse and recycling of many 
types of waste. Now that the tax 
has been in place for a decade, 
there is enough data to assess its 
effectiveness. Such an assessment 
has implications that extend far 
beyond Denmark. To date, six 
other countries in Europe (Austria, 
Belgium, Finland, France, the 
Netherlands, and the United King- 
dom) have adopted waste taxes at 
the national level, and two others 
(Norway and Sweden) are consid- 
ering them. Although the United 

by e e l  Skou Andersen 

D
ow

nl
oa

de
d 

by
 [

St
at

sb
ib

lio
te

ke
t T

id
ss

kr
if

ta
fd

el
in

g]
 a

t 1
0:

49
 2

7 
A

pr
il 

20
14

 



Figure 1. The Danish waste tax 
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NOTE: 1 krone = $0.145 (US.) 
SOURCE: Author. 

States is unlikely to adopt such a tax, 
local governments within the country 
are experimenting with pay-as-you- 
throw schemes for reducing the vol- 
ume of waste that are quite similar to 
waste taxes. So far, the results of the 
Danish waste tax are encouraging, as 
the quantity of waste being brought to 
landfills and incinerators has fallen 
some 26 percent and recycling is up 
appreciably. But for the tax to realize 
its full  potential, municipal waste 
authorities will have to change the 
way in which they charge for waste 
services and the tax will have to 
become a more integral part of corpo- 
rate and institutional decisionmaking. 

Design of the Tax 

The Danish waste tax is a special tax 
that is levied on most of the household 
and industrial waste delivered to the 
country's landfills and incinerators. It 
was enacted by the Danish parliament 
in February 1986 and became effective 
on 1 January 1987.2 The principal pur- 

pose of the tax was to reduce the over- 
all quantity of waste brought to such 
facilities, both to ease the pressure on 
Denmark's limited landfills and to 
lower dioxin emissions from incinera- 
tion. It was also intended to be an inte- 
gral component of the country's Action 
Plan for Waste and Recycling, which 
was presented to the Danish parliament 
in 1989 and which aimed to achieve a 
54 percent recycling rate for all waste 
by 1996.3 The tax was not primarily 
intended to prevent waste from being 
generated, however. That goal is served 
by a number of measures at the nation- 
al level, including a deposit-refund 
system for beverage containers, taxes 
on disposable tableware and recharge- 
able batteries, and a tax on domestic 
raw materials such as sand, stone, and 
others used in construction. 

Some types of waste are exempt 
from the tax, the most important 
of these being sludge that is clean 
enough to use as fertilizer on farms. 
Other exemptions include hazardous 
waste, waste from hospitals, fly ash, 

uncontaminated soil delivered to certi- 
fied sites, straw, and wood waste. In 
addition, waste that is reused or recy- 
cled is not subject to the tax. To that 
end, the law provides for the tax to be 
refunded to the waste facility in cases 
where material initially delivered to a 
waste facility is subsequently removed 
for use. At present, this provision is 
mainly applicable to construction 
materials (which can be reused easily), 
but it could become the basis for more 
widespread recycling activities. 

Since its inception, the tax has been 
increased several times (see Figure I 
on this page), the tax base has been 
broadened, and several other refine- 
ments have been introduced. Initially, 
all taxable waste delivered to munici- 
pal waste facilities was taxed at a uni- 
form rate of 40 kroner (approximately 
$5.80) per ton. At the beginning of 
1990, the tax was extended to cover 
the waste delivered to private landfills 
and other private facilities as well. In 
1992, the rate structure was altered to 
tax incinerator waste less than landfill 
waste, and starting in 1997 lower rates 
were introduced for waste delivered to 
incinerators with energy recovery 
capacity for both heat and electricity 
(as opposed to incinerators with just 
heat recovery capacity). At present, 
waste delivered to landfills is taxed at 
the rate of 335 kroner ($48.60) per ton, 
that delivered to incinerators with heat 
recovery capacity at the rate of 260 
kroner ($37.70) per ton, and that deliv- 
ered to incinerators with both heat and 
electricity recovery capacity at the rate 
of 210 kroner ($30.45) per ton. 

Overall, fiscal considerations have 
played as great a role in determining 
the level and structure of the Danish 
waste tax as environmental considera- 
tions have. In only one case was a 
specific waste-reduction target men- 
tioned when rates were increased- 
the 1990 increase to 130 kroner 
($18.85) per ton was expected to 
reduce delivered waste 15 percent. 
The latest round of rate increases in 
1997 was intended to shift taxes from 
income to pollution, however. 
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Pricing in the Waste Sector 

Taxes such as the Danish waste tax 
alter behavior by raising the price of 
particular goods, services, or activi- 
ties. They are probably most effec- 
tive when the underlying market is 
highly competitive because prices do 
not always fully reflect costs in regu- 
lated markets. Denmark’s waste sec- 
tor, of course, does not operate in a 
competitive market. In fact, the sec- 
tor is best described as a collection of 
local and regional monopolies that 
are heavily regulated by the national 
government. Municipalities have 
long been responsible for collecting 
and processing household and some 
industrial waste (although they may 
contract these functions out to pri- 
vate firms), and they have recently 
taken on the task of managing recy- 
cling as well. Moreover, only public 
authorities are permitted to operate 
the landfills and incinerators that 
handle household waste. (Some pri- 
vate landfills remain in operation, but 
no new ones will be allowed.) 

Denmark’s waste management laws 
draw an important distinction between 
“collected” waste and “instructed” 
waste. Collected waste is waste that is 
regularly collected and disposed of by 
the local municipality. Collection is 
mandatory in areas with more than 
1 ,OOO inhabitants, both for environmen- 
tal and sanitary reasons and because 
municipally organized collection is 
believed to be the most efficient eco- 
nomically. Many municipalities have 
banded together to form regional waste 
authorities that operate incinerators or 
(less commonly) landfills. The struc- 
ture and duties of these regional author- 
ities vary greatly. In some cases, for 
instance, they have taken on the munic- 
ipal authorities’ responsibility for col- 
lecting and transporting local waste. 

For nonhousehold waste and house- 
hold waste in sparsely populated areas 
where collection is not required, local 
authorities issue “instructions” as to 
where to take it. The same is true for 
recyclables such as paper, cardboard, 

- 
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glass, and certain types of reusable 
industrial waste, which are subject to 
specific regulations. 

By law, municipal authorities must 
price waste collection services to 
cover the actual cost of providing 
these services; they are not permitted 
to make a profit on them. As a result, 
prices normally reflect the cost of col- 
lecting, transporting, and processing 
the waste, plus the national value-ad- 
ded tax of 25 percent and the waste 
tax. How much waste tax a municipal- 
ity pays depends on a number of fac- 
tors, including the efficiency of its col- 
lection and recycling operations and 
how much it relies on incinerators 
rather than landfills. Prior to the 1997 
increase, it typically amounted to 16 to 
20 percent of a household’s waste bill; 
now it is 18 to 28 percent of that bill. 

Because waste regulations do not 
specify how the pricing of waste col- 
lection is to be done, this is largely a 
matter of local discretion. Many 
municipalities charge general fees 
based on the size of the household’s 
(or other entity’s) waste bin and the 
frequency of collection (for both of 
which there are a small number of 
options). Importantly, however, the 
fees are generally based on volume 
rather than weight, so there is only a 
small incentive to increase recycling 
or otherwise limit one’s waste. As a 
result, the municipal pricing system 
tends to undercut the waste tax (which 
is based on weight), rendering it less 
effective than it otherwise would be. 
Those who designed the waste tax 
were well aware of this problem, argu- 
ing that the tax was not meant to pro- 
vide an incentive for individual house- 
holds but “to make it more profitable 
for the refuse collection authorities in 
the municipalities to establish recy- 
cling and sorting  system^."^ 

In the case of instructed waste, most 
households and other waste producers 
contract with a hauling company 
rather than taking their waste to the 
disposal site themselves. As a result, 
the waste tax is generally included in 
the hauler’s bill rather than being paid 
directly. Although the tax’s designers 
believed that it would create an incen- 
tive (particularly for firms) to generate 
less waste, it is not clear that all waste 
producers are really aware of this in- 
centive. To the extent that they are, 
however, the tax offers a more power- 
ful incentive than it does in the case of 
collected waste. 

Results of the Tax 

Figure 2 on page 14 shows the net 
waste delivered to registered sites (i.e., 
the total waste delivered to those sites 
less the waste removed from them for 

Incinerators such as this one in the Faroe Islands are an 
important way of disposing of waste in a country with 
limited landfill space, but they pose environmental 
problems of their own, 
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recycling (such as construction materi- 
als and slag and ash from incinera- 
tors)) from 1987 to 1995. Because it is 
important to distinguish between the 
sites that were registered before 1990 
(which are generally large municipal 
sites) and those that were registered 
subsequently (which tend to be small, 
privately owned sites), the figure 
shows the two site categories separate- 
I Y . ~  As indicated in the figure, there 
was a significant decrease in the quan- 
tity of waste delivered to sites regis- 
tered before 1990 (1  .O million tons, or 
26 percent) over the period in ques- 
tion. By the same token, there was a 
small decrease in the waste delivered 
to sites registered later (about 0.16 
million tons). Because waste removals 
rose only moderately during the peri- 
od, the trends for total waste delivered 
to waste sites closely resemble those 
for net waste delivered. 

What types of waste have been 
reduced? The question is complicated 
by the lack of reliable statistics? but 
the best data available indicate that 
from 1987 to 1993 household waste 
decreased 16 percent, construction 
waste 64 percent, and mixed waste 22 

4.5 _..__-----___--______ I---_ __ - __ 

Sltes reglstered prlor to ISM0 = Sltes reglstered 1990-96 

NOTE: Sites registered prior to 1990 are generally large, municipally operated landfills or incin- 
erators; those registered from 1990 on are generally small, privately owned sites. 
SOURCE: Author. 

percent, while manufacturing waste 
increased 8 percent (see Figure 3 on 
page 15). It is surprising that house- 
hold waste decreased while manufac- 

f 

The recycling of construction materials has risen 
significantly since Denmark began to implement its 
comprehensive waste management policy, 

turing waste increased-one would 
expect just the opposite from a tax that 
provides larger incentives to manufac- 
turers than to households. As will be 
seen shortly, however, there is a logicul 
explanation for this, which has to do 
with the ways in which the two groups 
perceived the tax. It is less surprising 
that construction waste decreased so 
markedly because there has been a 
growing market for such waste for a 
number of years. 

A closely related question is how 
much recycling has increased since the 
waste tax went into effect. Municipal- 
ities have been required since 1986 to 
maintain recycling facilities for certain 
items, notably paper, cardboard, glass, 
and food waste from large kitchens. 
The recycling of other types of waste 
is optional, but (as discussed more 
fully below) many localities have set 
up facilities for these types of waste. 
Even so, fewer than 15 percent of 
Danish municipalities have been able 
to achieve the 54 percent recycling 
rate required by the Action Plan for 
Waste and Recycling.’ 

14 ENVIRONMENT May 1998 
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Flgure 3. Gross delivered waste by type, 1987-93 
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SOURCE: RENDAN. 

Figure 4 below shows the quantities 
of the different types of waste that 
have been recycled over various peri- 
ods of time within the interval from 

1986 to 1995. Construction materials 
registered the largest numerical gain, 
increasing from less than 800,000 tons 
in 1991 to more than 1.6 million tons 

Figure 4. Recycling by type of waste, 1986-95 
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in 1995. Overall, the recovery and 
reuse of such materials is quite high. 
In addition to the tonnages brought to 
the recycling sites, many tons of 
asphalt, tile, and concrete waste were 
brought to private crushers to be con- 
verted into forms suitable for building 
roads, toboggan runs, and other forms 
of infrastructure. The quantity of gar- 
den and organic household waste com- 
posted at municipal and regional 
facilities also rose significantly, from 
86,000 tons in 1990 to approximately 
500,000 tons in 1994. The reuse of fill 
(uncontaminated soil that is used in 
various civil engineering projects) 
rose sharply as well. Paper and card- 
board recycling grew from 300,000 
tons in 1986 to 531,000 tons in 1995 
(with a potential of 1.0 million tons); 
glass recycling grew from 70,000 tons 
in 1986 to 105,000 tons in 1994 (with 
a potential of nearly 160,000 tons). In 
the case of one commodity, however- 
scrap metal-the quantity recycled 
failed to increase appreciably follow- 
ing the introduction of the waste tax. 
This probably reflects the fact that 
there has long been an active market 
for such scrap, with as much as 90 per- 
cent of it being reused at the time the 
tax went into effect. 

At first blush, these results present 
something of a paradox. Recycling 
increased the most in areas that are 
not subject to regulation, notably con- 
struction materials and garden waste. 
Of course, such waste is generally 
heavy, and one would expect it to be 
particularly responsive to a tax based 
on weight. By contrast, in areas where 
there has been strong emphasis on 
recycling (such as paper and glass, for 
which there are recycling bins every- 
where), recycling rose far less sharply 
following the introduction of the 
waste tax. 

Determining the Role 
of the Waste Tax 

Although the results presented 
above are suggestive, they do not per- 
mit us to draw firm conclusions about 

(continued on page 38) 

Volume 40 Number 4 ENVIRONMENT 15 

D
ow

nl
oa

de
d 

by
 [

St
at

sb
ib

lio
te

ke
t T

id
ss

kr
if

ta
fd

el
in

g]
 a

t 1
0:

49
 2

7 
A

pr
il 

20
14

 



Denmark’s Waste Tax 
(continued from puge 15) 

the impact of the waste tax on the 
quantities of waste brought to process- 
ing facilities in Denmark. One reason 
for this is that the tax was introduced 
shortly after recycling was made 
mandatory for certain items, notably 
paper, cardboard, and glass, and that 
may have been the crucial factor in 
those cases. More generally, however, 
where numerous potential factors are 
at work, one cannot know why indi- 
viduals and organizations behave as 
they do without asking them specifi- 
cally. To find out how much of an 
impact the waste tax actually had, the 
author and two colleagues conducted 
what is known as a “backward map- 
ping” exercise-in essence, a socio- 
logical survey of some of those 
involved in generating or disposing of 
waste.R Because the designers of the 
waste tax thought that it would have its 
greatest effect on large firms and 
municipal waste authorities, the study 
focused on those two groups. 

Large firms. From September to 

December 1996, the researchers con- 
ducted in-depth interviews with execu- 
tives at 15 private corporations and 
one public university. The corpora- 
tions were from different parts of the 
country and represented a broad cross 
section of the Danish economy, in- 
cluding the iron and steel, brewing, 
printing, retail trade, telecommunica- 
tions, and railroad sectors. To guard 
against the possibility of “strategic 
answers” (i.e., representing one’s ac- 
tions as being more altruistic than they 
actually are), the researchers focused 
first on the respondents’ waste man- 
agement practices in general and only 
then inquired about the effects of the 
waste tax. 

The interviews revealed that 3 of the 
16 respondents had not taken any spe- 
cific measures to reduce waste or 
increase recycling, though they did 
recycle items such as paper and metal. 
The remaining respondents had active- 
ly tried to increase their recycling in 
ways ranging from simply reusing 
materials on hand to redesigning pro- 
duction processes to incorporate waste 
products. The rail company, for in- 
stance, reported that it recycles more 

Along with incinerators, municipal landfills such as this 
one are the fulcrum of the waste tax, How they 

incorporate it into their waste charges has a strong 
bearing on the tax‘s effectiveness, 

38 ENVIRONMENT 

than 50,000 tons of broken stone from 
its tracks every year, while a newspa- 
per printer stated that it had adopted a 
thinner paper. Although one iron and 
steel firm said that it had asked its sup- 
pliers to alter the steel plates it pur- 
chased from them to cut down on the 
quantity of resulting scrap, such iic- 
tions were rare.’O 

Interviewees were also asked to 
identify up to three factors that had 
contributed to their decision to reduce 
waste and increase recycling. Ten 
firms mentioned the possibility of 
obtaining income from waste prod- 
ucts, while 8 said that they wished to 
reduce their waste bill. Of the latter 
group, however, only 2 stated that the 
waste tax was a key factor in their 
decisionmaking; the others said it had 
had no influence on their waste man- 
agement practices. A number of other 
factors were named, including munic- 
ipal regulations (7 respondents), the 
desire to improve corporate image 
(8 respondents), pressure from cus- 
tomers (2 respondents), and the envi- 
ronmental permitting process, which 
gives municipalities the opportunity 
to raise standards (4 respondents). 
Because the interviews were conduct- 
ed shortly before the waste tax was 
scheduled to increase, interviewees 
were also asked what effect this 
would have on them. Four indicated 
that they planned to alter their waste 
management practices in some way, 8 
said that they did not plan to make any 
changes, and some were not aware of 
the pending tax increase. 

There were also some interesting 
differences among the sectors sur- 
veyed. The breweries, the iron and 
steel producers, and the rail company 
generally had the most professional 
waste management operations and 
were most aware of both the waste 
they were producing and the costs of 
the alternative ways of disposing of i t .  
The printing companies had a positive 
attitude toward recycling but were 
generally ignorant of the costs and 
benefits of various waste disposal 
options. The remaining respondents, 
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which included supermarkets, a tele- 
communications company, and the 
university, tended to be rather negli- 
gent about waste management. For 
instance, the telecommunications 
company, which until recently enjoyed 
a monopoly, was not effective in recy- 
cling cable and metal, while one of the 
supermarkets simply passed its waste 
bill on to the head office. This behdv- 
ior is unfortunate because the quantity 
of waste generated by such groups is 
fairly substantial. 

The interviews also suggested that 
many firms and nonprofit organiza- 
tions do not know the true cost of their 
waste disposal operations and the 
potential benefits of adopting greener 
alternatives. There are two general 
reasons for this. First, there is little 
integrated accounting for waste man- 
agement activities, so it is often diffi- 
cult to pinpoint what those activities 
actually cost. Second, the cost of 
waste management is low relative to 
other costs (seldom more than 0.5 per- 
cent of a company’s total turnover), so 
executives tend not to give it much 
attention. As a result, in most cases the 
interviewers had difficulty obtaining 
accurate cost information even when 
they repeated the request for it.11 

Miinicipal waste authorities. In 
December 1996 and January 1997, all 
277 of Denmark’s municipalities were 
sent a questionnaire asking about the 
particular recycling opportunities they 
offered their residents and their rea- 
sons for doing so. Some 68 percent 
responded, a response rate that is good 
for surveys of this sort. The results are 
shown in Figure 5 on this page. Be- 
cause municipalities are required to 
recycle paper, cardboard, and glass, it 
is not surprising that all the respon- 
dents reported doing this. But many 
municipalities recycle other types of 
waste as well. At least 70 percent of 
the respondents do this with scrap 
metal, construction waste, bulky waste 
such as old furniture and refrigerators, 
and garden waste. In addition, at least 
40 percent handle plastics and organic 
household waste. By and large, munic- 

Figure 5. Percent of munlclpailtles with recycllng facillties for 
varlous types of waste 

Other 

Scrap metal 

Plastic8 

Conatructlon 

Bulky waste 

Garden waste 
Organlc houaehold 

waate 

I ,  I ! ,  

0 Ib 20 30 40 50 80 70 80 90 100 

Percent of munlclpalltles wlth recycllng faclllty 

SOURCE: Author. 

ipalities established their various recy- 
cling systems in three “waves”: Paper 
and glass facilities appeared before 
1990, facilities for construction waste, 
bulky waste, and garden waste from 
1987 to 1992, and those for organic 
household waste since 1993. 

To determine why municipalities 
had created the particular facilities that 
they had, the questionnaires offered 
respondents a choice of eight possible 
reasons and asked them to list the 
three most significant ones for each 
category of waste. The reasons includ- 
ed legal requirements; compliance 
with the Action Plan for Waste and 
Recycling; lack of landfill space or 
incinerator capacity; the desire to 
reduce waste processing costs (includ- 
ing payment of the waste tax); pres- 
sure from residents; the insistence or 
suggestion of the regional waste utili- 
ty; the availability of subsidies from 
the Recycling Council for innovative 
measures (from 1987 to 1992); and the 
municipal council’s (political) desire 
to increase recycling. (An “other” cat- 
egory was also provided, but this was 
seldom used.) 

The responses indicate that the last 
reason offered-the municipal coun- 
cil’s desire to increase recycling for 
political reasons-was the most sig- 

nificant one for all waste categories. 
The desire to reduce cost was general- 
ly the second most important factor, 
especially for the heavier types of 
waste such as garden waste, bulky 
waste, and construction waste. Fur- 
thermore, more than 70 percent of the 
respondents said that the waste tax 
played “some” or “a decisive” role in 
their decision to establish facilities for 
such waste (for construction waste, 
nearly 50 percent said that the tax 
played a decisive role). 

It was noted above that even with 
the widespread establishment of recy- 
cling facilities, fewer than 15 percent 
of Danish municipalities have been 
able to meet the target set by the 
Action Plan for Waste and Recycling. 
This implies that the facilities are not 
being used to the extent envisioned. 
One possible reason for this is that 
municipalities generally base their 
fees for waste-related services on vol- 
ume rather than weight. As a recent 
comparative study indicates, recycling 
rates tend to be higher in those munic- 
ipalities that use weight as the basis 
for such fees.’* 

The two communities that have 
experienced the largest reductions in 
residual waste (waste after recycling) 
are Tinglev and Bogense, both of 

Volume 40 Number 4 ENVIRONMENT 39 

D
ow

nl
oa

de
d 

by
 [

St
at

sb
ib

lio
te

ke
t T

id
ss

kr
if

ta
fd

el
in

g]
 a

t 1
0:

49
 2

7 
A

pr
il 

20
14

 



which introduced weight-based fees in 
the mid-1990s. In these communities, 
residual waste has fallen to about 100 
kg per capita, compared with 200 kg to 
250 kg per capita in communities that 
have established recycling facilities 
but not adopted weight-based fees.13 
Implementing a weight-based system 
may not be straightforward, however. 
In Tinglev, for instance, the trash 
trucks are equipped with a weighing 
device and an electronic scanner that 
reads the identity tag on each trash bin. 
The weight of each household’s trash 
is recorded on a diskette, and the ap- 
propriate waste charges are added to 
that household’s property tax bill at 
the end of the year.I4 Although such a 
system works well in a small, rural 
community like Tinglev that consists 
mainly of single-family homes, it 
might be problematical in a larger, 
more urban area. 

If the practical problems can be 
overcome, weight-based waste fees 
would very likely increase the recy- 
cling rate in Danish communities. The 
reason, of course, is that such charges 
would work with-not against-the 
weight-based waste tax, sending the 
proper price signal to waste producers 
at all levels. 

Final Observations 

In the ten years from 1987 to 1996, 
Denmark achieved a 26 percent reduc- 
tion in the quantity of waste brought to 
its municipal landfills and incinerators 
and attained an overall recycling rate 
of 61 percent. This was the result of a 
comprehensive waste-reduction policy 
with several elements, including a spe- 
cial tax on waste. More than 80 per- 
cent of the reduction occurred in areas 
not subject to regulation, such as con- 
struction materials and garden waste, 
where the establishment of new recy- 
cling facilities played a prominent 
role. Particularly in the case of con- 
struction materials, the waste tax may 
have been important in promoting 
recovery and reuse. 

Despite these impressive results, it 
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appears that the waste tax has not had 
as much impact as expected, especial- 
ly among large firms and comparable 
nonprofit institutions. Although those 
who designed the tax thought that such 
cost-conscious organizations would be 
especially responsive to it, in-depth 
interviews with their executives sug- 
gest the opposite: Most were not real- 
ly aware of the tax or the possible cost 
savings to be had from adopting more 
environmentally enlightened waste 
management practices. 

Overall, municipal waste authorities 
were more responsive to the waste tax 
than were corporate and institutional 
leaders. This is surprising because 
municipal authorities are in a position 
to simply pass the tax on to local resi- 
dents. Further study will be necessary 
to resolve this issue, but one possible 
reason why the municipal authorities 
were more responsive to the tax is that 
waste management is their primary 
focus. For most firms and institutions, 
by contrast, waste is a side issue that 
attracts limited attention from top 
management. (The only exception to 
this lies in industrial sectors such as 
brewing and iron and steel production, 
which have well-established markets 
for waste products.) 

Results to date suggest one other 
lesson about waste management: 
Recycling rates tend to be highest 
where municipal authorities base col- 
lection andlor processing charges on 
weight rather than volume. Until this 
practice becomes more widespread, 
Denmark’s waste tax (which is the 
highest in Europe) will be unlikely to 
reach its full potential. 

Mikae.1 Skou Andersen is an associate rofessar of 
political science at Aarhus University, khus,  Den- 
mark, and a contributing editor of Environment. He 
may be contacted at the Department of Political Sci- 
ence. Aarhus University, Universitetspwken, BOO0 
Arhus C., Denmark (telephone: 01 1-45-8942-1346; 
e-mail: andersen@ps.au.dk). 

NOTES 

1. This iuticle summarizes a report on the tax that the 

author and two colleagues prepared for the Danish 
Environmental Protection Agency. See M. S. Andmen, 
N. Dengsa, and S. Brendstrup, Ajfaktvafgfien: En ex 
post evalnering af incitamenter OR mi&k$ekter (The 
waste tax: An ex post evaluation of incentives and envi- 
ronmental effects), Danish Environmental Protection 
Agency Report No. 96 (Copenhagen, 1997) (with Eng- 
lish summary). 
2. The tax was originally proposed by Denmark’s 
Environmental Protection Agency III 1985. See Envi- 
ronmental Protection Agency, M$j&&gffer (Environ- 
mental taxes and charges) (Copenhagen. 1985). 
3. Though not yet realized, this goal remains in 
effect. 
4. Law Proposal 176 (1986), Folketingsttdende (Par- 
liamentary bulletin), column 4425. It was implicitly 
assumed that the tax would induce municipal authori- 
ties to minimize costs rather than simply passing the 
tax on to residents. 
5. Ninety-three sites were registered prior to 1990.65 
in 1990, and an additional 25 in later years. 
6 .  There are three main sources of data on waste in 
Denmark the waste planning data compiled by the 
counties in 1985; the so-called material surveillance 
statistics compiled by the waste consulting firm REN- 
DAN from 1987 to 1993; and a new information sys- 
tem on wwte and recycling begun hy the Danish Envi- 
ronmental Protection Agency in 1993. The first source 
is somewhat unreliable, while the third does not pro- 
vide a long enough series for analysis (nor is it com- 
patible with the other sources). Thus, the RENDAN 
data were used. These data provide a reasonable time 
series for total delivered waste. Although the series 
originally covered only the large waste sites, the miss- 
ing data from the small sites have been estimated on the 
basis of tax receipt data. 
7. See I. H. L a m ,  Opfrlder din kommune mdlene 
for affald OR genanvendelse? (Does your municipality 
meet the targets for waste and recycling?) (Copen- 
hagen: The Conservation Society, 1996). Municipali- 
ties that operate their own incinerators may have a 
built-in incentive not to increase their recycling rate 
because doing so would leave them with excess incin- 
erator capacity. 
8. For more on the use of this technique to study the 
effectiveness of economic policy instruments in the 
environmental area, see J. Schuurman. De prijs van 
water (The price of water) (Amhem, the Netherlands: 
Gouda Quint, 1988); and M. S. Andersen, Governance 
by Green Taxes: Making Pollution Prevention Pay 
(New York Manchester University Press, 1994). 
9. With their corporate image at stake, respondents 
whose waste practices were actually based on the waste 
tax might be tempted to say that they were based on 
general concern for the environment instead. 
10. See Andersen et al., note 1 above. 
11. There was one important exception-the two 
brewdes in the sample. These Fms apparentiy had 
very detailed howledge of waste-related costs and 
benefits but would not release it for reasons of confi- 
dentiality. 
12. State Building Research Institute, Afald i boligom- 
rdder: Livsstil og affaldsvaner (Waste in residential 
areas: Lifestyle and waste habits) (Copenhagen, 1996). 

13. The only community that has been able to achieve 
comparable reductions in waste without weight-based 
charges is Vejle, which has extensive curbside. collec- 
tion of rrcyclables. This approach is very expensive, 
however. Even with a large subsidy from the Danish 
Environmental Protection Agency, household waste 
charges are more than twice as high in Vejle as in Tin- 
glev and Bogense. 
14. Environmental Protection Agency, Vegrafhengig 
dagrenovation: Tinglev kommune (Weight-based refuse 
collection in Tmglev) (Copenhagen, 1994). 
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