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water quaJity charges had originally been designed to fulfill a revenue 
raising tunetion. I ndeed, until the pubikation ( Bressers, 1983) of the 
resuJts of the research on the actuaJ eperation of this system of charges 
reported on in this articJe, many environmentaJ organizations, politica! 
parties and students of environmentaJ policy ( especially Jawye~s}, doubted 
whether these effluent charges had any reguJatory effect at all. 

A BRIEF SURVEY OF DUTCH WATER QUALITY POLICY 

In an effort to combat polfution at the source, the 1970 Polfution of 
Surface Waters Act prohibits all nonJicensed discharges into surface wate r s . 
Indirect polluters, those discharging into a sewage collector, must meet the 
conditions imposed by municipalities for those hooked up to the colteetion 
system, In turn, the municipalities are often subject to conditions from the 
water authorities regarding the quality of the sewage that they discharge 
into the treatment plants of the water boards. In the Netherlands, the 
water boards own and operate the treatment plants. In the past decade, an 
enormous effort was made to expand effluent treatment capacity, with the 
resuJt that the amount of organic polfution removed from sewages discharges 
increased to 25 percent in 1975 and to 46 percent in 1980, This removal 
rate put The Netherlands more or iess on par with its ne(ghboring coun­tries. 

The "polluter pays" principle is the basis for the effluent charges of the 
PolJution of Surface Waters Act. Officially, the sole purpose of these 
charges is to ra i se the money needed to . finance sewage treatment measures. 
In view of the ambitieus program for expanding treatment capacity, these 
charges involve large amounts of money. In 1971, they generated revenues 
of about $30 million ; in 1975 approximately $200 million; in 1980 almost $450 million; and in 1985, $550 million. 

In The Netherlands each firm has to pay a fee roughJy according to the 
amount of polfution it produces. The amount of polfution is calcuJated in 
polJution units called "population equivalents." A popuJation equivalent is 
defined as being equivalent to the amount of organic polfution in wastewater 
normally produced by one person. The fee per polfution unit rose sharpJy 
during the period the charge system has been in effect (moving from about 
16/un/t to •bout $30/unlt). The fee oh"ged v.,;., '<>oordlng to the region 
within which the firm is located. These regionar ditterences are not, 
however, based on different environmental conditions or quality objectives 
but "the, <eflect reg/onolly dlffe<ent ro"' of bullding •nd opmtlng treatment plants • 
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data on indust[ial pollution by type of pollution, branch of industry and 
water di strict. In addition, it was possible to collect i nformation 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 statistica I analyses. 

In the following section, the degree of effectiveness, our dependent 
variable, will be defined . In section three, we will then look at three 
statistica! 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 sec ti on 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 polJution 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-ca lied population equivalents) and heavy metal polJution. 

In 1975, the year in which the first Multi-Year lndicative 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. Th ere we re, 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 I: 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 between 1970 and 1975, 
a time when the economy was booming. lf 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 be 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 "subjectively 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 operand i" 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 
wil I, however, tend to further or impede the impact of water quality policy 
on the amount of pollution produced. "Environmentally friendly" techno­
logica! developments (see "a," 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, technologica I 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. In 
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). lt is unlikely that the environmental awareness of 
industrial leaders and the population in general (see "c and d," Figure 2) 
has been an independent cause of pollution abatement, among other reasons 
because of the "logic of collective action" (Oison, 1971). But it is con­
ceivable that the extent to which and the rate at which policy leads to 
results will be influenced by the level of environmental awareness. In 
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be explatned by the oxtent to whlch the tndtvtdual wate' boa<d• applled th• 
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tdc" the•"'v" v>'Y g"atty In ,;,. and thu• In pottutton toad•· Atong 
wlth 17 .-the< !>'ge dl•tdC"• there we<e, dudng the """'eh pe'lod, 23 
of .-the< •malt area. In 1975, 97 pe<rent of the total volume of o'9antc 
pottutton w., p,..duced tn th"' 17 l>'ge dl.UlC"· Stnce the pe<rentage 
doc"'"' tn pottutton often "ached oxueme val u" In the 23 •malle< _. .. ,, 
ba"d, howeve<. on only a few ob"'"atton• (fl<m•l. th"' _. .. , have been 
oxcluded f<om the a~ty•l• "po'ted below. The Impact of d•velop"""" In 
th"' dl•tdc" on lhe .,,ut" of the anaty•l• would have been out of p<o-
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portion to their actual importance. Olffe<ence• In goal altalnment among the remalnlng '""' can be account-
ed fo< by two "" of facto"· On the one hand. they can be p>'ttY ox­
ptatned ln te<m• of dlff-''""' tn the oconomlc ,uuctu<e of dlffe<ent wate< 
dl•tdct• wlth <eg>'d to the <elatlve welghl of p>'ttcul>' b.-nch" of tndu•­
uy. In the ca" of heavy roetal pottutlon, dlffe<ence• tn abatement tevel• 
may be attdbuted to the <etatlve •h"'' of v>'lou• metal• In the total votum• 

of pottutlon. U•lng data on the •h>'• of dlff-''"' b.-nch" of tnduWY ln 
the <egtonal oconomy and. fM heavy me tal•. th• •h>'• of vadou• ,ub­
•tanre• ln the ,eg;onal pottutton tn 1975. and on the ave.-ge doc""'e tn 
pottution pe< lnduWY and •ub•tance tn The Nethedand• between 1975 and 
1980, the amount of pottutton d"""'e that could be expected on the b"''l 
of the ,uuctu<e of <eglonal economy w., catculated fo< each wate< dl•tdct. 
Thl• oxpected vatue w., clo,.IY co<related to actual d•"ea" of pottutlon. 
In the ca" of o<ganlc pottutton the Pea"on' • ' • ., •. 79 ( •' " • 62) and In 

the case of heavy metals pollution it was +. 74 (r
2 

= ,55). 

Effluent Char es and Branch Oifferences in Pollution Oecrease 
tn 1969. the ""' ttme o<ganlc pottutton of tndu•tdal w.,tewate< wa. 

me.,ured by tndu•tdal b.-nch. tt w., dewmtned that fou<teen tndu•'"" 
accounted fo< 90 P'"'"' of thl• pottutlon. Th"' rou""" tndu•'"" fo<m 
the re•ea.ch uni" In the anaty•l• d.,cdbed betow. St nee th•Y accounted 
fo< •uch a !>'ge pa" of the pottutlon, thl• anaty•l• 1• not •• much a ,ampte 
•tudy but nothe< a ,.mtpoputatton •tudy. Nev"thel"'· In view of the 
•••tt numbe< of uni" tnvotved, a wo<d of cautlon I• tn o<d-' when d.-wtng 

conclusions based on this sample of industries. 
5 

Th"' are a numb" of facto" that could account fo< th• dtfferenc" 
found between lh"e tndu.td" wtth ,eg_.d to the pe.cent of de<'e.,e 1o 
thel< o<ganlc pottutlon. Mo•t obvlou•IY. doc<ea•" o< tn<'ea"' In the tevel 
of p<oductton of the dlff"ent lndu•'"" could alfoot the volume of pottutton 
p<oduced In the pedod und" tnv.,ttgatlon. A ,.,ond eau" of dlffe<enc"' 
In abatement '"'" can be found In the tact thal In a pa"lcul>' tndu•"Y ll 
;, much more dtfflcult, and thu• more oxpen.tve, to p<oduce mo<e "cteaniY' 
than tt ;, In anothe< tndu•"Y. The<efore. In addttlon to the ln<'ea" "' 
dec"'" tn p,..ductlon, retatlve abatement co•" can ptay an tmpo"ant ,ote 
ln d•wmtntng the tevel of pottutton <eductlon achleved. Ftnatty and (In 
conneetton wlth the tocu• of thl• •tudyl mo•t tmpo<tanttY. 1t ;, at•• con· 
cetvabte that effluent ch>'9" could t•ad to dlff-''"c" tn abatement ".. 
tween tndu•'""· ThO mo<e pottutton uni" pe< unit of p<oductton val"' 
thal a<e cau,.d by an tndu•"Y. the g<eate< the Impact that the eh-''" 
wilt have on p<oductlon '"'"' Thl• can mean that •••• tndu•'"" wlll b"' 
ch-'9" that are ,;gnlftcantty g<eate' than othe< tndu•"'"· Eff•'" 

10 
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reduce the number of 
that a given . d pollution units m ustry . r produced will b 
ti on value. In th . IS lab Ie for higher e greater to th f • do.cu• . cha<g" compa d . • extent 
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be explained part of the regional v . . the c by differences . anatlon in polluti expta~:e~u,;o~ of the above .~~~::~ lndu.t<lal •t<uctu<e 
0~f •,~atem•~t cannot 

ment• '" ::~orely In '""' of the ~: comct, thl• l•ftove< v.'.t::."'""'· lf 
oot '"9 u•ed Th g<ee to whlch d'ff on can b• •• ";::r u .. d wilt ••• ~ va< e dog<ee to whlch th .. e dlf~e;""'. pollcy tn•t<u-

examine th y greatly from reg· ent mstruments 
A• In e oxtent to whlch . oon to <eglon I . m 

PDilcy . th• dl.cu.,;on of th I th" explanatlon ;, ac~ n th" •octlon, 
mstruments e a ternative expl . urate. can also be grouped . anatlons of pollution m terms f f decline, 

o acters that influence 
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decision making by subJ. Dutch water quality polrcy. t been linked with 

ltaneously m 'b't' s have no . · ed simu . 3 proh1 1 1on . t the dec1s1on a.e "' n In Fogu'e • · avaolable 0 . 
As can be see f behavioral alternatives . f such directives, lt 

. the number o t be the alm o . this 
reducmg h this would appear o lways successful m 
maker. Althoug. . to assume that they are a behavior wilt have to be id be unreallstlc . . . ·n fact have upon wou ffect prohlbltlons I . 
regard. What ~ . 11 for a given situatiOn. established emplnca y 

Ffgure 3 
f Policy Instrument• 

Factor in decision model 
Ioventory of Types 0 . · trument 

Type of pollcy lns 

new behavloral alternatives 1. a. promo know-how develop­tion of teehoical 
ment 

2. fewer alternatives 

f alternatives 3. change in properties o . ermits and prohibitions) 
b. direct1ves 1 {p . d the courts) 

directfves 2 {inspectJon an 
c. t' es {effluent charges) d. ineen lV . 

. i on and negotf atl ons e deliberatlon, persuas nds 
• without specific legal grou . 

. 1 t. on of properties of 4. change ln va ua 1 

5. 

alternatives . 

d propertJes information on presence an 
of alternatives 

t ropert1es of . t companies abou P f. advlee o . es 
exfsting abatement technlqu 

. uent charges and since, on 
articularly interested In effl t to find a clear impact of 

Since we are p I sis above, we expec . ilt examin_e the 
. f the branch a na y f poltutiOn' we w 7 

the "''" o . . ffectlng the amount o " ln>tcument>. . 
charges on deelslons a f' t and then look at the ot~ . is the 11 relatlve 
impact of this instrume:~~~rsfor this part of the lan~ai:~s as the difference 

The dependent var Th'ls variabie has been ca cu ent of abatement 
t ent 

11 
d the perc · success of aba em • t of abatement an . Regionat van-

ctual pereen f the regiOn • d to 
between ~he ~ f the industrial structure o . htforwardly be relate xpected In VIew o t however' stralg 
e h level canno , d 
a ti on in the c arge f this is as foltows. f the perio 

1 The reason or b n calculated or t r 
this variab e. f abatement has ee f . dustrial wastewa e 

The relative succes~ ot· e however' poltution ~ m. dustry variations 
p · to th1s 1m ' 1 • of mtenn 

1975-1980. nor bstantialty. Our a na ysls t in this period was 
had already decline~ sulausible to assume that abatem~n of poltution was al­
( see above) makes lt ri of charges. The 1975 amoul:vel of that time. For 
also largely the res~ equilibrium with the chargeb t ment of poltution of 

or less m · the a a e the 
ready more charge factor influencmg the difference between 
this reason, the . . dicated much better by 'od 1975-1980 than by . dustrial wastewater IS m t the end of the pen 

m d the ra te a d' years. . h rate before 1975 an . one of the prece mg. nds for whlc 

the level of t~e char~:t ~~ean~etermined on t~eoretl~a~en;r~~riable. On the 

However' lt ca.n ase should be used as. mdepe abatement efforts and 
pedod the chacg~ •:c;:me-lag betw~n the >tomulu; ::vant contcol mmu,e>Î 
one hand, there ISd tting into operation of the re t a certain degree o 
•ha instaltation an pu __ ,_ ~~• imolausible to expec 
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antlclpatlon by the companle; to ch.,ge; and '"• lnc'ea>e; [B'e»e'>, 
1983-2; Ewringmann, Kibat, Schafhausen, Fedderson, Krickel, Perdelwitz, & 

Strauss, 1980). lt is better, therefore, to decide on empirica! grounds 
which period should be considered in determining the rate increase. This 
period starts in the year in which the rate of the charge has the highest 
negative correlation with the relative success of abatement between 1975 and 
1980. The rate in that year can be taken as the best indicator for the 
extent to which abatement efforts before 1975 negatively affected abatement 
activities in the subsequent period by the resulting increase of marginal 
costs of further abatement. The rate charged in that year should then be 
subtracted from the charge at the end of the period with the highest posi­
tlve comlatlon In "'de' to get the be;t po»ible lndlcato, of the ch.,ge 
factor that stimulated abatement of polJution in the 1975-1980 period. 

A> expected, the level of the ch.,ge P'l"' "OUnd 1975 I; negatlvely 
correlated with the relative success of abatement of organic polJution of 
lndu;t,lal Wa>tewate' In the yea,. 1975-1980. Th;> negatl ve 'elatlon>hlp ;, 
>t,onge>t wlth the 1974 chacge [, " -.53). The comlatlon; gcadu•lly 
become "'"'• po;ltlve up to and lncludlng 1980. The 1980 me of chacge 
shows a clear positive correlation with relative abatement success ( r = 
+.53). As an indicator for the influence of effluent charge on relative 
aOOtement >ucce.,, we wil[, the,efo,e, toke the lnc,ea;e In the cate ch"ged 
In the pe,[od tm-1980, Fo, two of the 17 wate, dl>t,kt; examlned thl; indicator could not be calculated. 

The lnc,ea;e In the '"• chacged In the pe,lod 1974-1980 ha; a ve,y 
>t,ong po;ltlve comlatlon Wlth the 'elatlve abotement >ucce., fo, the ye.,, 
betw,.n 1975 and 1980 [, " +.86, n " 15, p " .OOo). Th;, .elatlon ;, not 
the '"'"" of one "' two ext,eme value; fo, the un[t; analy,ed, although 
the two wate, quallty dl>t,lct; wlth '••Pectlvely the mo;t and the lea;t 
'•latlve >ucce., weaken the "'•ngth of the 'elatlon;hlp >omewhat. Without 
the;e two ob>ecvatlon; the coccelatlon I; even "'•nge" ' " +,92 [n " 13, 
P = • 000}. Further analysis has showed that this correlation cannot be 
att,lbuted to wate' autho,ltle; '••ctlng on ahatement effo'l' by lndu>t,y by 
raising charge rates to keep the same amount of revenues. 

Wlth >Uch high coccelatlon; betw,.n the ch.,ge facto' and the pollutlon 
dec,ea>e 1t ;, natucaJ that the '•latlon>hlp; wlth the lndlcato" of the 9'••t 
Va,[ety of othe, poflcy ln;t,ument; U>ed "• ab;ent "' only weak, Among 
a[[ the;e lndlcato,., only •ate' boa,d pe,mlt-givlng to munlclpalltle; and 
•botement >cheme; >how up wlth 'elatlvely >ub>tantlal but >tlll mode;t 
Positive correlations with the relative a batement success. 

The '•latlve ahatement ;ucce», the dependent vac[able In all the;e 
'Oaly;e;, ha; b,.n def;ned a; the pe,centage dec,.,,. of oxygen-con>umlng 
PolJution of I ndu>t,lal wa;tewate,, coccected to take the 'eglonal ;t,uctu,e 
of lndu,tcy ;nto account, 1t >hould, the,efo,e, be PO»Ible to explaln the 
va,;atlon In the pe,centage dec'""• of "'9•nlc pollutlon by' [a J the de­

"""• to be expected a; a '"'"" of dlffe,ence; In the 'eglonal "'uctu,e of 
;"d""'Y' [b) the lnc,ea;e In the '"• chacged, [cl the numbe, of munlc;-
P•Utle; Wlth a pe,m[t l»ued by wate, boa,d; [thu; glvlng the;e autho,ltle; 
OOd;eect lofluence on >ewage pe,mft; l»ued to lndlvldual plant;), [dJ the Weighted number of a batement plans . 

A, 1t '"'"' out, 96 pe,cent of the pe,centage dec,ea;e of "'9•nlc Wate, 
POIIut;oo "'" be explal ned, >tatl>tkally, by the fiC>t two facto,. [ R' afte, 
'""'<tloo ;, .95). N;nety- elght pe, cent can be explalned by all fou, 
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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. lf we take this smaller group 
of 111 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: 

y = 0 . 96x1 +1.55x2 - 35.6 (constant) 
(0.08) (0.20) 

Where 

• 96, n 15 • 

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 be expect­
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 lnstruments and Regional Differences 
in Decrease in Heavy Metal Pollution 

Two water boards do not impose effluent charges on heavy metal pollut-
ers. Their results are not much different from those of the other districts · 
However, as a matter of fact, in their negotiations with industry, when 
demanding quite substantial reductions in pollution level, these boards di.d 
u se the possibility of introducing effluent charges as threat. In. th~s 
sense, their effectiveness in achieving decreases in heavy metal pollut10n 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 indicator for 
permits ha s been calculated as the percent of companies that discha~g.e : 
taxabie amount of heavy metals having a permit that stipulates cond1t1on 
for these discha rges in 1975, the percent with such permits in 1980, and 
the increase in these numbers between 1975 and 1980. Technology develop­
ment, advice and information negotiations are also indicated by the propar­
tion of major di schargers contacted instead of by the weighted number • 

The increase of the charge rate in the period 1975-1980 is clearly related 
to the relative success of the abatement of heavy metal pollution of indus­
trial wastewater, although the relationship is not as evident as with the 
abatement of organic pollution. The r = .65, for an n = 13 and a P = ·008 ·f 

Among the other indicators of the instruments used weighted number . 0 

formal reports by pollution inspeetors and the proportion of companies Wlth 
which an abatement plan was drawn up were positively correlated with the 

relative abatement success with heavy metal pollution. bate-
T he weighted number of inspeetors turns out not to be related to a 

b f . f . t detect-
ment success. The same goes for both the num er o 1n nngemen s 
ed by them (as an indicator of their activity) and the number of times theY 
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threatened official enforcement actions. However, the situation is different 
with regard to the number of times these inspeetors 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.) • I f we take the ra te of i ncrease 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 rel a ti on 
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 a batement 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 2 after correction is .87). 

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

x1 - abatement expected (%) .33 
x2 - increase in rate charged (in guilders) .56 
x3 - proportion of companies with abatement plan (5) .47 
x4 - weighted number of official reports on noncompliance . 36 

The regression equation itself runs as follows: 

Y = 0.73x + 3.35x + 0.42x + 6.24x 
(o.3J) (o.8o) (0.11~ (1.93Y 

= 78.1 

R2 = 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 organ~c pollution, it can be concluded that the relative level 
of charges compared with abatement costs is much lower for heavy metals 
than for · 11 • orgamc po ut1on . For most heavy metals, one kilogram is equal to 
one popul t" . I f . low 1 a 1on eqUJva ent o organ1c pollution. In general, the relatively 

evel 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 a batement a lso in the case of heavy metals. 
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THE CONTRI BUTION OF DIRECTIVES AND INCENTIVES 2: 
AN EXPERT ASSESSMENT 

Thus far three independent statistica! analyses have shown that effluent 
charges have been a quite effective instrument of Dutch water quality 
policy. The contribut ion of each of the policy instruments applied to the 
substantial reductions of industrial wastewater polJution in The Netherlands 
can also be determined with the help of the assessments by insiders. In 
this section we wiJl compare the results of the statistica! analysis with the 
assessmènt of experts from both the water boards and industry regarding 
the relative effectiveness of these instruments. Both approaches have their 
st rong 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 statistica! 
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 a batement of industrial wastewater polJution. For 
both organic polJution and polJution 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 statistica I 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 statistica! analyses. 

According to the statistica! 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 polJution with 
heavy metals? The explanation seems to be that these officials can clearly 
see that there are companies that are going to abate organic polJution 
because of charges, but hardly any companies are going to abate their 
heavy metal polJution 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 polJuters to take appro­
priate action. Wh at these water quality administrators do not see ( indeed, 
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what they individually cannot see) is that the success of these b 
Ja · h a atement 

P ns IS muc greater in d istricts where charges were increased than in 
other ~~eas. In both cases, companies have to be persuaded by the water 
authont1es to get started; in some cases, however , officials must continue 
to e_xert pressure to ensure that the agreed-upon measures are in fac t 
carned out. Even when they cannot in themselves motivate companies to 
ta~e abatement action, charges apparently play an important role in facili­
tatmg the. task of the water quality administrators in getting abatement 
measures. ~~plemented. Th is condusion opens interesting perspectives on 
the poss•b•hty of applying charges not only as an alternative fo r b ut also 
as a complement to direct regulation. ' 

Table 1 

Assessment by Regional Water Quallty Administrators of 
the Effectlveness of Pol!cy lnstruments 

Policy Instrument 

a. Permits 

b, Inspeetion and the courts 

c , Effluent charges 

d. Promotion of technological 
developments 

e. Adv! ce 

f. lnformal negotiations 

Type of 
Poll ut i on 

Organic 
Heavy met a 1 s 

Organic 
Heavy metals 

Organic 
Heavy met a 1 s 

Organic 
Heavy metal s 

Organi c 
Heavy met a 1 s 

Organic 
Heavy met a 1 s 

Extent of lnfluence 

++ ++ 

++ + 
+ 
+ 

12 14 
5 8 8 

16 13 
10 10 

16 14 
1 9 9 

0 14 
12 

9 14 
10 

5 15 11 
4 5 12 

+ 0 

/ 

3 
0 

0 

2 

12 
5 

6 

1 
0 

0 
2 

4 
3 

0 
0 

# Total 

40 
17 40 

40 
17 40 

40 
17 40 

40 
17 40 

40 
17 40 

40 
17 40 

. Another point calling for attention is the 
at1ons lt · 1 role played by informal negoti-

. •s c ear from the questionnaire than water board officials at-
tached greater · t · · 
on the . •mpor ance _to. thfs mstrument that we would have anticipated 
d . bas1s of the statfstfcal analysis. lt appears that this a t 

•screpancy b pparen 
constit t can e ~ccounted for by the fact that negotiations do not 
rath u e a separate mstrument in addition to other policy instruments but 
th' er represent a manner in which the total "policy mix" is appl' d' 

•s regard th . 1e • In 
the first I ere are two mteresting a spects of informal negotiations . In 
into o p _ace, they serve as a sort of "lubricant" to oil the machinery put 
Germa~e~a~on by the other policy instruments discussed above (compare for 
follow· Y · ucke, 1978; and for Great 8 ritain: Vogel 1983 pp 1_2) Th 

mg state t b ' • · · e 
views th t f men y a water board official during one of the oral inter-
"When I' a o~lowed the written questionnaire is i llustrative of this function. 
discharg: golmg to have a talk with a company about the abatement of thei~ 
Potential s, . always take my pocket calculator along. I calculate their 

savmgs on charges and · · bi started." mvana Y get an interesting conversatien 
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514 . funct'ron of negotratrons plied have an · por-. . is especially rm 
e . t uments ap _ . ' ly informatrv ' d the policy rns r h h'rle to the compa T

h's prrmarr es an wort w h case 
I ' ircumstanc batement seem often in t e t when othe' c t moke • "' ~'' .., ~afnluen~ .trong enough •. tlon wil! tend to ~c 'mplementotion P'~ 11 

'" . wlth. Thl• "'"' '"''· The ' lotlvely ••• nle• to begon . n thon wlth h~vy ~ ch.,octe,l•ed by '' 9"ding the 
of o'gonic po;lut~~gonic w"te motte~.t~oto" ond c=p•nie• .';' the effluent 
wlth ''9"d oo lnlon betw~n od~'"',, due to the P'"""'~troctlve. 
dlffe,ence. ::,.~ent oimed ot. Th~i.ch.,ge• eronomocolly : functlon; he" •~unt of •. h moke 'eductlon• of I fuiflil on info,mottv Thi• .trotegy 
ch"9''· whoc I• negotlotlon• n~t onhich powe' '' wie.lded, b•t•ntlol dlffe'-

Heovy meto ••ent• the ••Y '" w he'e "' often quote '" the componie• 
they •l•o ''":, thot in •uch "''"' :llty odmini.troto" •n~tlon. In the•e 
,eflect• the ''. n between "'''' qu f ,the' dl.ch.,ge ''d~ ·n , po•ilion to 
ence• of opo:••de•irobie •mount of c~ that nelthe' P"'Y '';,;, odmlni.troto' 
"9"dong th baton~ of powe' " '" '"' then thot unlm olicy in•Uument 
•iluotlon• the the othe,. lt 'PP ond to oppiy • p ooi• without 

'ts will upon h power b tement 9 
impo•• ' . . n to exe" e~ug n ochleve hl• • • lic in•t,ument• 
'' In • po•ttoo •ny ro thot he co ly the ovoUoble po yth indu.t'Y. . -a-vis the comp . I for him to app. d negotiatron wr vrs . is quite ratrona f deliberatron an 
deloy, tl . in , fromewo'k o ''''' 

selectively wrth b the Regulated lndus de use of a 
t ments Y also ma h' f Policy Ins ru . d above, we (1983). T rs 

The A•m~ent ,: the •n•IY'"' men~~~:u,mon ond Tegelao~ficioi• dkectly 
In addrtron D tch fiscal lawyers, ents of company. o constituting b 

two u t' e assessm 1 5o fr rms . •tudy Y the •ubjec tv b"ed on colleeled on b
ased on ent was data were h .tudy, ti on obatem • , " The . e level w ' ~~:~~;.~ ::·h·h::~:;:,;, ... ::~~~~ .• ~~:7::'·~-:,h.~:·:;· ;;,:;_~~,:~~~~n .~~.;.~: 

inte,.iew• ••~:,, fo' c=p•ny poltcy totion of th.,. poltcoe ; the mpond· 
were responsr in the implemen sation partners o 

we re closely involvbede considered the conveter r board administra~odrs. 1975-1980 
f' · Is can · f the wa . th perro 

the•• of ocoa eceding onolym o imly thot '" e f pollulion by 
enh ''~ the P' thi• •tudy •how c on the obotement o nle• inW-

The results of d substantial effect reent of the com~~ to take 
h rges ha a nearly 60 pe the decrsron 

effluent c ~ 'nve.tigoted. Fo' deci•ive focto' in the•e me""'" 
the c=p•no•• ' levled w" the d me '~ll•ed by t of • toto! 
viewed, the ch.,ge The pollulion ec'lotlon equivoient• ouo ''cent oi 
obotement mmu'''·hon 3,2 miltion popu Thl• m~n• thot 8 pn to th• 
amounted to mo'e ,.' n of • miilion PE~.d 1975-1980 con, ocrMdt :!, to th• 
'eductlon of pollu '~••ll•ed in the p~no ,., of the r;,.,, '''Po:the' '". 
pollulion obotem~n', d be explolned '" te cent ottdbutoble to the di•· 
componle• lnve.tt~t~ 'the 'emoining 20 Pn•:.,ument mentloned ,~'~ment ol 
effluent ch.,ge, . 0 "'"' nonch.,ge '. Fo' mm thon fo' toklng 
10

,__ The ."':;,~: ';;,~,.l~d in the P:~·;~·the immediote ''~:~: ••""'"' 
ch.,ge condolt. thi• focto' "" gov ,,.,. '''"''d by t the componY 
the r;,., •tudoed The pollulion dec PE Acco,ding to imW""' 
obotement meO>~;::·., ~" to '"·:~:, ch:;9,, wiil •l•o be '" . 

1 howem • omou lt '' expected ·nnuonl" 
officials inter~iewef~'rther abatement ~easurregs~ as by far the m~st ~astewater 

f r takrng agarn eme d to organrc be ,..,on o . eh.,ge• onee . wlth ''9" howev<'. 
In this analysrs, h t less dominatr.ng factors should, 

but somew a . lysrs. Two instrument, ·n the statistrcal ana pollution than I 
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kept in mind •hen comp.,ing the•e two anaty,,,, Fi"t of oli, the,e •••m• 
to be • ce'iain tendency in orot lnte,vtew, to give the >ocioliy de•irobto 
'"'"" thot ••mothing '' being don, fo, •nvt,onmontot P'otectlon, not be­
eou,. 1t ;, ch.,p_, but bocau,. ono h., • roetol "'P•n.lbiiity to do lt, o, 
becou,. tho d•moco-aucony oioeted '"'"•''"" hov, ... ed ro, lt. Th i• Wil! 
'"d to a ee'ioin und"'"imotlon of tho influonce of ch_,g., on aboto""nt 
oetton,, Soeondiy, ch_,g., airo con pioy an impo,tont '•'• in co,., whe,. 
di•eh''Y• t'eguiotlon, '" the doe!,ive motlve fo, m"'"'" tokon, Without 
ch.,ge, the diff"once between demand, mode by wat., boo,d, ond what 
indu'''Y deern, OConomlcoiiy '"•lbie woutd hovo been much 9'-''" and, 
eon.eguontty, tho "''•tonco of tho "'•• to tho,. domand, much •trong.,, 
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CONCLUSION 

Token togeth., tho,. anaty,., '"d to tho "•"kobio conciu•ton thot the 
•ub•tontloi 'eduetton of po/iutlon of Dutch indu.,,;,, w.,towat., between 

1975 and 1980 h" been mueh mo,. tho "'"" of a poiiey in,t,umont, efflu­
ont eh.,g.,, thot w., not officioliy d"igned fo, th;, pu,po,., than a "'"" 
of tho "" of the policy ln.,,umont, di,oet '<ogulatlon, •Poeifieoliy intended to achieve this objective. 

The Dutch "'", With the mo., '"b"antloi 'Y"•m of •ffluent ch_,g., in 
the wo,td, •how, the "'"'mou, potontloi of thi• poiicy in.tfumont. In tho 
,.,..,eh "P•,ted he..,, i did not come oe,o., any OVidonce thot woutd 
•ugg.,, that thi• "''"" ean be exploined in '"•• of •pecific nattonat 
eharoct"i•tlc, of Tho Noth.,iand,, Two point., howov.,, d.,,,.e •ttontton, 

Tho impiomontotlon of •ffluont eh.,g., con be homp.,,d by tho need ro, 
a dovoted executtvo body thot ;, dot"minod to actuoiiy colloet the ch_,g., , 
Cenkai gove'Omont pot;c;., a.., ofton ''"•troted by loek of eooporotlon by 
loco! •utho,i u., oppointod to imploment them f B '""" & Honigh, 1986 J • 
Tht, p,obiem did not "'" in Hoiiond, thonk, to tho faet thot thok •ffiuent 
oh_,g., functton " ••-coliod "vonuo "'•lng ch_,g.,, Th,ough tho ch"ge 
'Y"•m, tho wot., •utho,tu., "' COiioettng thok own money, needod ve,y 
mueh fo, the building ond OXpioltotton of '"atment piont,, • t"k thoy "'" eager to undertake. 

Anoth., mojo, p'obiom wlth ofOuent ch"g" ;, tho moutvo •mount of 
lnfo,motton that ;, ''<Jui,ed to """ the fee "eh eompony h., to poy. 
Some •utho,. oven "e th;, " tho mo•t lmpo,tant "'"•n to d;,~,d th;, 
Policy in.t,ument •itogoth.,, in Hoiiond, th;, p'oblom w., 'oduced by not 
<h•'!llng the miilion, of hou,.hoid, >nd •moii indu'''''' poiiuto,. (!.,, than 
10 PEJ In P'opo,tion to tho aetuat poiiutton thoy cou,.d, Hoving "'•tlvety 
fow oppo'iunttt., of limitlng poiiutton, th;, cotego,y of poliute,. ;, of mino, 
lmpo"anee to the ln.,,umont '• 'Oguiottng pow.,. Tho omount of info,matton 
'"'"""' ;, •gain '"b•tonttoiiy 'educed by b.,ing tho """mont or modi­
um.,,,.d poiiut.,, (u•uaiiy between JO ""' 100 PE) not on "mpt., of tho;, 
effiuont, but on • COOfficiont tabte. On the b.,;, of "'"Y obtoinable doto 
•uch ., the amount of wat., "'ed by tho n,m o, tho •mount of CO'ialn ,.w 
m.,.,,,,, it p'oco,,., With that oxp.,uy eoiculatod eo•fficiont tabto the 
P'Obobte •mount of poiiutton con bo ""bii•hed occuroteiy. Howov_,. tho 
lneonttv, to 'oduco poiiutlon "••In, intoct. Compon;., thot fee! thoy "' 
OV"rotod on the cooffictent tabio ean '"'"'" tho;, •ffluont to be ,.._ 
Pied ""' to be eh.,ged on the b.,;, of tho "'""'· Not oiwoy, thl, l.,d, 
to P<"manont "•Piing. Somottm., oniy on odju.tment of tho "'•vant 
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coetflcient is made. All these p.agm•tic •d)ustments m•k• it passible to 
impi-nt the cho'9'' •• the cost of only • feW pe,cent of the totol ,eve· 
nue. withOUt diminlshing substonti•IIY the ins"ument's ,egul•tlng pow•' (" 

could be shown) . lmplement•tion p,oblems belng solvoble •nd the w•Y In which effluent 
cho'9es lnfluence the negotl•tion p,ocess being consistent with wh>t we 
would ho•• oeen led to expect by the economlcs "'""'""'' the g,eatest 
p,oblem seems to be the feasibllitY of in"oducing such ch>'9''· In the 
wo,ds of sen•to' Domeniel' "C"''"'' hov• only one P'oblem' theY l•ck 
patltic•l suppo,t" [oomenici. t982). Pe'h'P' .th• key question iso Wh<>'• 
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afraid of effective government? 
NOT ES 

1 
A popul•tion equivotent Is the •mount of o,g,nic patlotion equlvolent to 

the ove.age o,g,nic potlotion c•used by one pe.son in • no,m•l household, 
which numbe' of pEs is the,efo,e equ•l to the popul•tlon. Fo' lndustd•l 
pollutton the numbe' of PEs is p,edomln•ntly calcul•ted on """ of BOD 

and COD figures. 

2
The publicatlon of the study in 1983 h•d • substonti•l lmp•ct on the 

stance token by the Outch env"onmentotlsts •nd led to the P'opasol in 
P""'ment to extend the cove.age of the ch"9''. Time. howe••', h" 
oeen not on thel' slde due to the most se•''' past•" economie cd•l• 

Holland has experienced in recent years. 

3
D•" of low •99'eg•tion level ••'' obtained f,om the tosk fo,ce fM th• 

p,..po.ation of the "lndicativ• Multi-Yea' p,og.am 19SO-t98'' Th• fight 
•o•lnst w•t" patlutlon." t.llnis"Y of T"nsp<>''· Public Wo,ks •nd W•t"­
•ff•i.s. 1981 (in P"ticul" d•t• on potlotion emissions) •nd f,om the outch 
cent.al Stotistical Office (in P"ticul" P''" of the b"nch d•to •nd th• 

data on prices of heavy meta\s). 
'rhe fotlowing fo,mulo wos used fo' this c•lcul•tion in the case of o,­

g•nlc patlution> in the c•se of heaVY metol patlution. • similo' fMmul• •" 
used. exp•nded to tok• th• ,..I• ti•• sh"" of dlff"ent metols Jnto ,,count. 

P. exp. :::: xl.bl + x 2.b2 + ••• + x .b 
I (il::::1···1····m) OIO 

Where 
P exp. , expected P"cent of deaease in pollutton of Jndus"i•l 

wastewater 1975-1980 n , 7 o.anches' 6 highiY potlutl09 o.anches ,nd one including 

all other branches of industry 
xt n , th• P'opo'tion of potlotion contdbuted by each ind••'"'' 

branch in the regional economy in 1975. 
b1 n :::: per cent decrease in pollution by each branch 

m the 17 major water districts. 

5 
A m<>'' extended v"sion of this •n•lysls can be found in ""'"'" 

[1983, chOP· 2). Methodological P'oblems. especi•IIY those in conneetton 
with the ope"tlon•li"tion of the "Jevont thwetic•l ~ttons to • model of 

. 11 

Bressers: C ompari son of Eff . ect1 vene ss of I ncentives and 

analysis, are dealt . Directives 

ourselves t Wlth there in 
from the o a survey of f" analysis. mdings 

greater detail a d · Here n a reflection we have on conclusions 
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limited 
drawn 

6 
For the preferably bepulrpose of effectiveness r not o c assified on th esearch, polic . 

th t n the more usual b . e basis of the way . y mstruments 
a goes along . asls of ex-ante . m which they . should 

cation d Wlth them (cf N estJmates of th d mfluence and 
' ependent a d . . agel, 1975) I e egree of . 

extendOO clm" . n ondopendent . • n the '"'" coe'cion 
opmndi " B ofocatlon of policy in t von•bles get mixed type of clmlfl-

, ressers and Klok (" s ruments on th b . up. See for an 7 m press) e asJs of th . 
The ' '" "modus 

~eventeen a pollution m 1975 reas analyzed he drawing . Nevertheless th re accounted for 
Thls . conclusion• based • e,.. a" '"' . nea,ly all wat" 
pendeiSt espe~ially so si nee aonf the statistkal anaty'~isporofblems involved in 

n vanable ew scores sev ,oouced even f s so that the nu b ue missing fa. a enteen cases, 
the d ucth" s· m " of unit numb" of lnde-

anger is part· .I mee we are deal" s available for analy . . 
'"mine the . ocu a"y g'eat '"9 with a se . sos " fa. th" d"~tion and '" that one " mo" mopopulatlon •tudy 

"· • plot ength of th ex"eme v I • 
influence of was made of ea h . e correlations I a ues will de-extrem c bJvar· t · n order t 
•coces of th e values could b oa e "lation so th o contml 
oot qulte .,:,:l~es on_ the depende:t ~~~'mlned. As a ~~:!, the possible 
the cent" f Y. woth no , .. 1 the ondepende 1 . of fact the o the range outlayers and n vanables spr d 

8 

• •ome co ea W h ncentration around 

e ave c 1 that was a culated that a ing in necessary to prevep rt of the rate increa 
<ange : 'eduction in ceve nt the pollotion abate se between 1970 and 1980 

rom 3 p nue from effl ment attained f 
•ge). Next ~'cent to 20 P"cen uent chuges. T . .om "sult­
onaease in ;.'h" pact of the ,.,: . of the total lnaeas.";:. Mned out to ~h" <annot b: penod 1970-80 so th;~c,ease was sub"acted • on the av"­
<nccease i attdbuted to th whot "mained f'om the total 
abatement n rates charged wasè I decrease in pollu;as only the increase 
Th" •uccess a m"t as oon. The " seems 

10 
• • " "" the total . stmngly "loted "maining 

•n effect of ondo<ate thot the i onaease, ' , 83 ( to the "lativo 
pollution abatement ofn~~~ase ~n charge~ is an c: 15, p = .000). ustnal wastewate use rather than r. 
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