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Hans Th.A. Bressers

A COMPARISON OF THE EFFECTIVENESS OF
INCENTIVES AND DIRECTIVES: THE CASE OF
DUTCH WATER QUALITY POLICY

The Netherlands is a small country, approximately the size of Maryland
and Delaware combined. Yet, it has much industry and, with a population
of some 14 million people, it has one of the highest population densities in

Criss-crossed with thousands of miles of waterways of all sizes,
By 1970, the year the Pollution

industry and private households
of oxygen-
in the

the world.
it is also a country rich in surface waters.

of Surface Waters Act went into effect,
were producing roughly 45 millions of population equivalents
consuming organic pollution. As a result, overall water quality
country had, in plain terms, become rotten--both figuratively and literally!
But by 1980, organic pollution caused by industrial production had declined
by two-thirds. Almost half of the remaining organic pollution, from both
industry and households, was removed in sewage treatment plants, many of
which had been newly built. Everywhere biologically "dead" waters re-
vived. In light of the results achieved, water quality policy is regarded in
The Netherlands as one of the few examples of effective governmental inter-
vention (Hoogerwerf, 1985).

Government intervention can take many forms and in the case of Dutch
water quality policy many different instruments are involved. Production of
collective goods by the state (the treatment of sewage in plants owned by
local water boards) has been a major component of this policy. In this

I want to focus on those aspects of the policy that deal

article, however,
This regulation works

with the regulation of industrial water pollution.
with a mix of different policy instruments, including not only instruments of
direct regulation but also the much-disputed instrument of indirect regula-
As far as the level of charges levied, the Dutch

tion, the effluent charge.
system of effluent charges is the most substantial in the world (Johnson &

Brown, 1976). It is also one of the oldest systems in operation.
The use of effluent charges as an instrument of regulatory policy has
been the object of much dispute, as much in The Netherlands (Bressers,

in the United States (some interesting examples from the high
1976; Majone, 1976; Rose-

The controversy between

1985) as
point of this discussion in the USA are: White,

Ackerman, 1977; McSpadden-Wenner, 1978).
advocates and opponents of replacing directives by incentive strategies in

various fields of public intervention has always been rather heated, though
carried on more in terms of theory than empirical evidence drawn from ex-
perience with charges in actual operation (cf. Mitnick, 1980, pp. 373-383).
Much like permit trading, an incentive approach actually used in the United
States, regulatory effluent charges in The Netherlands more or less
"sneaked in through the back door" (Oates, 1983). The Dutch system of

The author is grateful to Dx. Kenneth Hanf for his valuable help with the

translation of this article.
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data on industrial pollution by type of pollution, branch of industry and
water district. In addition, it was possible to collect information on the
degree to which different water authorities employed various types of policy
instruments. On the basis of these data, it was possible to draw inferences
regarding the relative effectiveness of effluent charges and direct regula-
tion based on a number of different statistical analyses.

In the following section, the degree of effectiveness, our dependent
variable, will be defined. In section three, we will then look at three
statistical analyses of the impact of the policy instruments used. These
analyses are supplemented in section four by two expert assessments of
these impacts. The final section presents some general conclusions regard-
ing the Dutch experience with effluent charges.

Goal Attainment and Effectiveness: What has been accomplished?

The first question to be answered empirically regards trends in Dutch
industrial water pollution during the period under investigation. These
trends are examined in relation to the two most important types of indus-
trial water pollution: oxygen-consuming organic pollution measured in PEs
(so-called population equivalents) and heavy metal pollution.

In 1975, the year in which the first Multi-Year Indicative Program on
water pollution control was issued, Dutch industry still produced a stagger-
ing 19,670,000 population equivalents (PE) of oxygen-consuming organic
pollution. This was substantially more than the pollution produced by all
Dutch households together. By 1980, the end of the period covered by the
program, the total amount of industrially produced organic pollution had
dropped to 14,331,000 PE. This represented a reduction of more than five
million PE, or 27 percent. A decrease of roughly this magnitude had been
projected by the 1975 policy program. There were, however, enormous
regional differences. In some areas (water board districts) organic indus-
trial pollution had actually increased, whereas in other areas this type of
pollution had been reduced by more than one-half.

The 1975 program had set no explicit targets regarding the abatement of
industrial water pollution with heavy metals. As was the case with organic
pollution, there have also been huge regional differences in the amount of
reduction attained in heavy metal pollution. In general, however, it can be
concluded that industrial pollution with heavy metals has, on the whole,
been reduced by approximately one-half in the period involved.

MEASURING EFFECTIVENESS |: MULTIPLE TIME SERIES

Without further analysis it is not clear whether these decreases in indus-
trial wastewater pollution are in fact the results of the water quality policy
pursued by the government. As is often the case in evaluating policy, it
also was not possible in this case to employ a truly experimental research
design in examining this question. For this reason, a number of other
methods have been combined to determine the extent to which levels of
pollution reduction attained can be attributed to the poiicy measures taken.

We first carried out a time-series analysis of the trends in industrial
wastewater containing biodegradable organic substances. Until 1970, the
year in which the water quality law went into effect, organic industrial
pollution increased. Thereafter there was a sharp, continuous decline.
(see Figure 1.) However, even such evidence of a striking decline does
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however, there was a dramatic decrease in pollution petween 1970 and 1975,
a time when the economy was booming. If we look at the separate branches
of industry, in order to make sure that this overall decrease in pollution is
not the result of a decline in production in some of the heavily polluting
industries, we find that there are only a few industries that have experi-
enced a decrease in production. Even if we assume that any decrease in
pollution leads directly to a proportionate reduction in pollution (an overly-
optimistic assumption!), the production decreases in these industries would
result in a decrease in total oxygen-consuming industrial pollution of only 2
to 3 percent as compared with the actually recorded overall decline of 27
percent. A similar situation can pe found with regard to pollution with
heavy metals. Given the fact that production has, on the whole, tended to
increase instead of decline, we can conclude that pollution per product unit
has decreased more sharply than total pollution and that the level of pollu-
tion per product unit has decreased more sharply than total pollution and
that the level of pollution reduction attained tends to underestimate the

effectiveness of water quality policy.

MEASURING EFFECTIVENESS 2:
FURTHER ANALYSIS OF ALTERNATIVE EXPLANATIONS

Theoretically, changes in pollution per product unit might very well be
accounted for by other factors apart from policy outputs. Before we can
say anything about their relative influence, we must first list the different
kinds of factors that may have an impact on per unit pollution. We have
constructed such an inventory using five dimensions of decision making in
the mode of the usubjectively rational actor" (Hennipman, 1945; cf. Simon,
1955). Figure 2 provides an overview of these dimensions and the alterna-
tive explanations available to account for reductions in per unit pollution.
Below we present a summary of the conclusions reached by applying Michael
Scriven's "modus operandi" method (Scriven, 1976) to the examination of
these different factors.

The conclusions drawn from this analysis of alternative explanations all
point consistently in the same direction: the factors considered cannot in
themselves account for the amount of pollution reduction attained. They
will, however, tend to further or impede the impact of water quality policy
on the amount of pollution produced. ugnvironmentally friendly" techno-
logical developments (see ua," Figure 2) do not just appear out of nowhere.
since other factors have always given the impulse for such developments,
they cannot themselves be viewed as an independent cause of pollution
abatement levels. However, technological development can sometimes be
indispensable for the realization of the abatement that companies, for other
reasons (such as in response to policy measures), deemed necessary. D

the case of heavy metal pollution, developments with respect to the price of

these materials cannot account for the amount of abatement achieved since.
in the period under investigation, these prices declined instead of rising
(see "b," Figure 2). It is unlikely that the environmental awareness of
industrial leaders and the population in general (see we and d," Figure 2)
has been an independent cause of pollution abatement, among other reasons
pbecause of the "logic of collective action" (Olson, 1971). But it is con”
ceivable that the extent to which and the rate at which policy leads 10

results will be influenced by the level of environmental awareness.
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sion making by subjectively rational actors. All instruments mentioned

used simultaneously in Dutch water quality policy.

in Figure 3, prohibitions have not been linked with

Although this would appear to be the aim of such directives,
in this

wouid be unrealistic to assume that they are always successful

regard.

What effect prohibitions in fact have upon behavior will have to be

established empirically for a given situation.

Factor in decision model

Figure 3
Inventory of Types of Policy Instruments

Type of policy instrument

1.

2.
3.

4, change in valuation of properties of

5.

a. promotion of technical know-how develop-

new behavioral alternatives
ment

fewer alternatives
b. directives 1 (permits and prohibitions)
c. directives 2 (inspection and the courts)

change in properties of alternatives
d. incentives (effluent charges)

e. deliberation, persuasion and negotiations
alternatives without specific legal grounds
advice to companies about properties of

f.
existing abatement techniques

information on presence and properties
of alternatives

Since we are particularly interested in effluent charges and since, on
the basis of the branch analysis above, we expect to find a clear impact of
charges on decisions affecting the amount of pollution, we will examine the
impact of this instrument first and then look at the other instruments.

The dependent variable for this part of the analysis is the "relative
success of abatement." This variable has been calculated as the difference
between the actual percent of abatement and the percent of abatement
expected in view of the industrial structure of the region. Regional vari-
ation in the charge level cannot, however, straightforwardly be related to

this variable. The reason for this is as follows.
The relative success of abatement has been calculated for the period

1975-1980. Prior to this time, however, pollution of industrial wastewater

Our analysis of interindustry variations

had already declined substantially.

(see above) makes it plausible to assume that abatement in this period was
also largely the result of charges. The 1975 amount of pollution was al-
ready more or less in equilibrium with the charge level of that time. For
this reason, the charge factor influencing the abatement of pollution of
industrial wastewater is indicated much better by the difference between the

rate before 1975 and the rate at the end of the period 1975-1980 than by

the level of the charge in any one of the preceding years.
However, it cannot be determined on theoretical grounds for which
On the

period the charge increase should be used as independent variable.
one hand, there is a time-lag between the stimulus to abatement efforts and

*ha installation and putting into operation of the relevant control measures.
" = =~t implausible to expect a certain degree of
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factors taken together, but this is due mainly to the fact that one research
unit has been dropped from the calculation. If we take this smaller group
of 14 units, the two first-named factors explain 97 percent of the differ-
ences in pollution decrease. : '

The regression formula used to explain 96 percent of the difference in

pollution decrease is:

0.96x1 +1.55x2 - 35.6 (constant) R2 = .96, n = 15,
(0.08) (0.20)

Yy

Where )
y = percent decrease of the pollution of industrial wastewater

x1 = percent decrease to be expected on the basis of the regional

structure of industry ‘ )
x2 = increase in the rate charged 1974-1980 (in Dutch guilders)

In brackets the standard errors. This means that one percent of actual
abatement corresponds to approximately one percent abatement to b‘e e?(pef:t-
ed on the basis of the regional structure of industry (which is an indication
that the calculation is not distorted) and with an increase in rate of 1.5.

Policy Instruments and Regional Differences
in Decrease in Heavy Metal Pollution

Two water boards do not impose effluent charges on heavy metal‘ po.llut—
ers. Their results are not much different from those of the other districts.
However, as a matter of fact, in their negotiations with industry, whe.n
demanding quite substantial reductions in pollution level, these boards il.d
use the possibility of introducing effluent charges as threat. In. t !s
sense, their effectiveness in achieving decreases in heavy metal pollu.tlon is
not totally independent of the effluent charge system. We will not include
these districts in the following analysis.

The indicators for policy outputs used here are, for the most part, the
same as those used in looking at organic pollution or they have been calcu-
lated in a similar manner. The indicators for permits issued and _for tech-
nology, advice and informal negotiations are different: The in@ncator fO;‘
permits has been calculated as the percent of companies that dlschar.'g'e :
taxable amount of heavy metals having a permit that stipulates condltlond
for these discharges in 1975, the percent with such permits in 1980, an—
the increase in these numbers between 1975 and 1980. Technology develOP_
ment, advice and information negotiations are also indicated by the propor
tion of major dischargers contacted instead of by the weighted number.

The increase of the charge rate in the period 1975-1980 is clearly njela °
to the relative success of the abatement of heavy metal pollution of indus

ted

N A : e
trial wastewater, although the relationship is not as evident as w:thm';:;1
abatement of organic pollution. The r = .65, for ann =13 and ap = - o‘f

Among the other indicators of the instruments used‘ weighted nugnbe;’ith
formal reports by pollution inspectors and the proportion of companlc?s o
which an abatement plan was drawn up were positively correlated with
relative abatement success with heavy metal pollution. e

The weighted number of inspectors turns out not to be related to atect‘
ment success. The same goes for both the number of infringement‘s detheY
ed by them (as an indicator of their activity) and the number of times
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threatened official enforcement actions. However, the situation is different
with regard to the number of times these inspectors in fact officially report
such infringements and use the police to enforce compliance. The weighted
number of formal reports is positively related to the relative abatement
success (r = .30, n = 14, n.s.). If we take the rate of increase for efflu-
ent charges into account, the correlation is even stronger (pr = .43, n =
13, p = .082).

The proportion of companies with which an abatement plan was drawn up
is clearly related to the relative abatement success. Although this relation
is at first relatively weak (r = .30, n = 14, n.s.) if we take into account
the influence of the increase of rate charges, the correlation is stronger
(pr = .55, n =13, p = .031).

The proportion of companies with which an abatement plan was drawn up
is clearly related to the relative abatement success. Although this relation
is at first relatively weak (r = .30, n = 14, n.s.) if we take into account
the influence of the increase of rate charges, the correlation is stronger
(pr = .55, n =13, p = .031).

The combination of policy outputs that accounts for the greatest part of
the variation in relative success in abating pollution by heavy metals in-
cludes (after a correction for the number of independent variables) :

- the increase in the charge rate 1975-1980; ’
- the proportion of heavy metal dischargers with an abatement plan;
- the weighted number of official reports on noncompliance.

Together these policy outputs explain statistically 82 percent of the
difference in relative abatement success. These three policy outputs to-
gether with the abatement that could have been expected in view of the
regional structure of industry and the shares of the various kinds of metal
statistically account for 91 percent of the variation in decrease in heavy
metal pollution (R? after correction is .87).

The standardized contribution (beta) of the different factors to this are:

K abatement expected (%) -33
Xy = increase in rate charged (in guilders) .56
T proportion of companies with abatement plan (5) 47
X weighted number of official reports on noncompliance .36

The regression equation itself runs as follows:

Yy = 0.73x1 + 3.35x_ + 0.42x_ + 6.24x = 78.1
(0.30) (0.802) (0.11% (1.93?
R? = 0.91, n = 14 (In brackets, the standard errors)

Given that B of x (charges) is more than twice as high for heavy metals
as it was for organic pollution, it can be concluded that the relative level
of charges compared with abatement costs is much lower for heavy metals
than for organic pollution. For most heavy metals, one kilogram is equal to
°ne population equivalent of organic pollution. In general, the relatively
low level of charges on heavy metals is acknowledged by that staff of the
%ater boards. In spite of this, the charge appears to provide the primary

'Mpetus for pollution abatement also in the case of heavy metals.
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THE CONTRIBUTION OF DIRECTIVES AND INCENTIVES 2:
AN EXPERT ASSESSMENT

Thus far three independent statistical analyses have shown that effluent
charges have been a quite effective instrument of Dutch water quality
policy. The contribution of each of the policy instruments applied to the
substantial reductions of industrial wastewater pollution in The Netherlands
can also be determined with the help of the assessments by insiders. In
this section we will compare the results of the statistical analysis with the
assessment of experts from both the water boards and industry regarding
the relative effectiveness of these instruments. Both approaches have their
strong and weak points (Reichardt & Cook, 1979). However, should both
methods lead to the same conclusion, our confidence would be increased in
the reliability of this conclusion. As was the case with the statistical
analysis, independent analyses based on different sets of data were used:
on the one hand, the opinions of negotiators from the water boards and, on
the other hand, representatives of the companies who were responsible for

water quality.

Assessment of Policy Instrument by Policy Implementors

In a questionnaire sent to the regional water boards, administrators were
asked to indicate how much influence they thought the various policy in-
struments had on the abatement of industrial wastewater pollution. For
both organic pollution and pollution with heavy metals the respondents could
choose from five answers. The category "Not applied" could be checked to
indicate that a particular instrument had not been used with regard to that
type of pollution. In practice, "No answer" also nearly always indicated
the instrument in question had not been used at all or very little. This
was the case for the seven smaller water authorities that did not fill in the
questionnaire completely, adding such comments as "no experience" and the
like. Regarding heavy metals, the question was irrelevant for seventeen
smaller water boards since there were no companies in their areas known to
discharge heavy metals. Table 1 shows the answers given to this question.

In general these results correspond with those of the statistical analy-
ses, at least as far as the main points are concerned. Charges emerge as
the most influential policy instrument for dealing with organic pollution,
whereas in the case of heavy metals we see that the respondents attributed
equal amounts of influence to a broader range of instruments. There are,
however, some small but interesting differences between the results of the
questionnaire and those of the statistical analyses.

According to the statistical analysis, charges also played the most impor-
tant role in decreasing heavy metals pollution, although to a lesser degree
than was the case with oxygen-consuming pollution. Why was it that the
regional water quality administrators recognized the importance of charges
for the abatement of organic pollution, but not for decreasing pollution with
heavy metals? The explanation seems to be that these officials can clearly
see that there are companies that are going to abate organic pollution
because of charges, but hardly any companies are going to abate their
heavy metal pollution solely because of the effluent charges. Discharging
heavy metals is simply too cheap. Abatement plans and inspections are
almost always necessary to persuade heavy-metal polluters to take appro-
What these water quality administrators do not see (indeed,

priate action.

i
i
4

1 K
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what t.hey individually cannot see) is that the success of these abatement
plans is much greater in districts where charges were increased than in
other ‘:ireas. In both cases, companies have to be persuaded by the water
authorities to get started; in some cases, however, officials must continue
to e.xert pressure to ensure that the agreed-upon measures are in fact
carried out. Even when they cannot in themselves motivate companies to
tak.e abatement action, charges apparently play an important role in facili-
tating the. task of the water quality administrators in getting abatement
measures implemented. This conclusion opens interesting perspectives on
the possibility of applying charges not only as an alternative for, but also
as a complement to direct regulation. '

Table 1

Assessment by Regional Water Quality Administrators of
the Effectiveness of Policy Instruments

) Type of
Policy Instrument Pollution Extent of Influence # Total
+H + + 0 -_
++ + +
a. Permits Organic 2 12 14 5/ 2 7 40
Heavy metals 5 8 8 0o 2 17 40
b. Inspection and the courts Organic 1 16 13 2 1 7 40
Heavy metals 2 10 10 1 0 17 40
c. Effluent charges Organic 16 14 3 0 0o 7 40
Heavy metals 1 9 9 2 2 17 40
d. Promotion of technological  Organic 0 3 14 12 4 7 40
developments Heavy metals 1 2 12 5 3 17 40
e. Advice Organic 3 9 14 6 1 7 40
Heavy metals 2 7 10 2 2 17 40
f. Informal negotiations Organic 5 15 1 2 0o 7 40
Heavy metals 4 5 12 2 0 17 40

atiol:]rslothc:: ;?oin't' calling for attentior.i is the role played by informal negoti-
tached. reatls 'cear from the c..que?stlonnaire than water board officials at-
g gba .er importance .tO.thlS instrument that we would have anticipated
discrepancs‘s of the statistical analysis. It appears that this apparent
Constitutez can be 'accounted for by. the fact that negotiations do not
Father 1y separate lnstrurtrent u.1 addition to other policy instruments, but
his regafde::nt a manner .m whlc.h the total "policy mix" is applied. In
the fire) e ere are two interesting aspects of informal negotiations. In
into operapﬁone,b they serve as 2.1 sort of "lubricant" to oil the machinery put
Germany; i Y the other policy instruments discussed above (compare for
fOIlowing e €, 1978; and for Great Britain: Vogel, 1983, pp. 1-2). The
laih sy o ment by a \f/ater board official during one of the oral inter-

ollowed the written questionnaire is illustrative of this function:

"When I'm .

diSCharges go:nglto have a talk with a company about the abatement of their
. alwa

Potentia| i ys take my pocket calculator along. | calculate their

s : : .
Starteq n gs on charges and invariably get an interesting conversation
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This, primarily informative, function of negotiations is especially impor-
tant when other circumstances and the policy instruments applied have an
influence strong enough to make abatement seem worthwhile to the compa-
nies to begin with. This situation will tend to occur more often in the case
of organic pollution than with heavy metals. The implementation process
with regard to organic waste matter is characterized by relatively small
differences of opinion between administrators and companies regarding the
amount of abatement aimed at. This is due to the pressure of the effluent
charges, which make reductions of discharges economically attractive.

Heavy metals negotiations not only fulfill an informative function; here
they also represents the way in which power is wielded. This strategy
reflects the fact that in such cases there are often quite substantial differ-
ences of opinion between water quality administrators and the companies
regarding the desirable amount of further discharge reduction. In these
situations the balance of power is such that neither party is in a position to
impose its will upon the other. It appears then that unless the administrator
is in a position to exert enough power and to apply a policy instrument
vis-a-vis the company so that he can achieve his abatement goals without
delay, it is quite rational for him to apply the available policy instruments
selectively within a framework of deliberation and negotiation with industry.

The Assessment of Policy Instruments by the Regulated Industries

In addition to the analyses mentioned above, we also made use of a
study by two Dutch fiscal lawyers, Schuurman and Tegelaar (1983). This
based on the subjective assessments of company officials directly
involved with pollution abatement, was based on 150 firms constituting
one-fifth of the category "large polluters." The data were collected in
interviews with one or more functionaries at the staff or executive level who
were responsible for company policy with regard to water pollution or who
were closely involved in the implementation of these policies. In general,
these officials can be considered the conversation partners of the respond-
ents from the preceding analysis of the water board administrators.

The results of this study show clearly that in the period 1975-1980
effluent charges had a substantial effect on the abatement of pollution by
the companies investigated. For nearly 60 percent of the companies inter-
viewed, the charge levied was the decisive factor in the decision to take
abatement measures. The pollution decrease realized by these measures
amounted to more than 3.2 million population equivalents out of a total
reduction of pollution of 4 million PEs. This means that 80 percent of
pollution abatement realized in the period 1975-1980 can, according to the
companies investigated, be explained in terms of the firms' response to the
effluent charge, with the remaining 20 per cent attributable to other fac-
tors. The most important noncharge instrument mentioned are the dis
charge conditions contained in the permits. For more than 20 percent of
the firms studied this factor was given as the immediate reason for taking
abatement. measures. The pollution decrease realized by these measures
however, amounted at most to 800,000 PEs. According to the company
officials interviewed, it is expected that charges will also be an important
reason for taking further abatement measures. .

In this analysis, charges once again emerge as by far the most influentia!
instrument, but somewhat less dominating with regard to organic wastewaté’
pollution than in the statistical analysis. Two factors should, however: ¢
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