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Abstract 

While the growth of concern about environmental quality since the 1960s has been much 
proclaimed, progress in accounting for the determinants of such concern, whether within or 
across nation-states, has been quite limited.  One obvious explanation for differences in 
concern—differences in actual environmental conditions-- has tended to be overlooked in the 
literature.  This paper examines the degree to which citizen concerns about environmental air 
pollution are related to manifest signs of local air pollution dangers.  Evidence of violations of 
the EU’s Ozone Directive among the regions of ten European Union countries is combined 
with disaggregated social survey data from the Eurobarometer to evaluate this relationship.  
Our preliminary results suggest that there is a significant correlation between objective 
conditions and concern about local pollution problems, but little to no relationship between 
local objective conditions and national pollution problems.  In addition we find a positive 
relationship between regional income and unemployment rates and concern about local 
pollution.  National concern is explained by regional variations in ideology, population 
density and the portion of the population with a high (college) education.  Finally, in stark 
contrast to some previous work on values and environmental concern, we find that regions 
with higher proportions of postmaterialists (compared to materialists) exhibit less concern 
about local and national environmental problems. 
 

 

 

 

 

 

 

 

 

 

mailto:lyle.scruggs@uconn.edu


 2

 

As long as there has been interest in citizen environmental attitudes, scholars have 

attempted to understand the social bases of differences in those attitudes across nations (Van 

Liere and Dunlap 1980; Rohrschneider 1988,1990; Skrentny 1993; Dalton 1994; Dunlap and 

Mertig 1995; Mertig and Dunlap 1995; Ellis and Thompson 1997).  The impact of differences 

in real environmental conditions has seldom featured as a factor in such an explanation.  This 

should be quite surprising. The rise of environmental concern has been linked to increased 

recognition of environmental threats with at least some basis in a physical reality. Moreover, 

prominent explanations of the growth of environmental concern typically suggest in one form 

or another that citizens have become more responsive or attuned to environmental problems.      

 Admittedly, to view objective environmental conditions as the primary factor in 

variations in opinion is to take a rather naïve view of social processes underlying 

environmentalism and mediating between individual survey respondents and their attitudes.  

Many of us voice concerns about environmental problems that do not (and in some respects 

cannot) stem directly from our own experience. Nevertheless, the importance of 

understanding whether and to what degree mass opinions and external conditions are related 

in this area has important implications for policy makers. 

 There is little available work in the literature on environmental attitudes that examines 

the impact of objective threats, especially work that is international in scope. Inglehart (1995) 

presents evidence to suggest that environmental attitudes are shaped by both cultural values 

and objective problems.1  He notes: 

                                                 
1 In my literature review, his is the only study I have come across that even incorporates an 
independently measured objective threat as an explanation of attitudes.  Literature reviews in 
recent studies (e.g., Lee and Norris 2000) likewise cite only Inglehart’s study in this regard.  
Some studies have infer objective conditions from respondents own subjective evaluations 
(see Dunlap and Mertig 1995: 130-31).  Whatever the other merits of such self-evaluations, 
the logic of inferring that empirical associations between  such evaluations and attitudes about 
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… in order to assess the relative importance of external factors, we need comparable 

measurements of pollution levels across these various societies.  Though a great many 

studies have been made of various kinds of environmental problems in given settings, 

surprisingly little is available in a form that is directly comparable across national 

boundaries (1995:66). 

 

Even his study is mainly concerned with emphasizing the role of values (in this case post-

material values) on environmental concerns.  He finds that if one excludes a few cases of poor 

countries where pollution is very high (i.e., China, India, and South Korea), values tend to 

matter more than pollution levels in determining citizens’ environmental opinions.   

Several criticisms can be leveled at Inglehart’s results in this paper. First, his 

conclusion about the importance of objective conditions in wealthy countries is based on 

national-level data from a small number of national-level observations (15).  As he admits, 

this makes it very difficult to get good estimates of any effects.  It is not clear for example 

why he uses only the national averages, rather than, say,  evaluating effects of both individual 

values and contextual conditions (societal values and objective threat) in the analysis. 

Second, he measures environmental concern in a very general way (whether one is 

willing to make economic sacrifices for “environmental protection”), while measuring  

“objective threat” very specifically (average sulfur dioxide and suspended particulate 

concentration levels in the national capitals of each country).  Given the different degrees of 

specificity of these right-hand side variables, it may not be at all surprising that urban air 

                                                                                                                                                         
environmental protection would seem presumptively tautological.  Clearly the basis for 
making sound inferences about external conditions needs something more clearly external. 
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pollution is poorly correlated with general environmental concern except when such 

differences are extreme (Van Liere and Dunlap 1981).  

Third, while the veracity of the air pollution measure is not in doubt, the link with 

public opinion may well be.  Conditions must be perceived by respondents (or communicated 

to them in some way) for any “objective” measures to credibly affect attitudes.  It is not clear 

from his analysis what mechanism links physical construct and social reality.2  The point is 

not to dispute that violating a health standard is properly conceived of as an objective 

measure, but to stress that there needs to be some credible basis for claiming that this fact is 

available for affecting attitude formation. 

Finally, even if one accepts that Inglehart’s findings imply that values matter more in 

advanced societies, it remains a leap to conclude that variations in objective threat no longer 

matter in advanced societies when it comes to accounting for variations in environmental 

concern.  Inglehart’s analysis clearly implies that this is the case, for instance, juxtaposing 

growing environmental concern in the advanced democracies and declining pollution 

emissions.    It is a fact that many of the most visible aspects of pollution—soot, particulate 

matter, burning rivers—have been reduced appreciably in most rich Western countries, and 

our opinions about environmental problems are formed on the basis of a lot of indirect 

information (and undoubtedly underlying values and attitudes). However, it still seems 

reasonable to assert that if one could hold everything else (including values) equal, 

environmental concern would still covary with environmental threats when both are measured 

at any level of specificity.  Indeed, we might expect people to express a greater level of 

concern to smaller changes in pollution if pollution has indeed become more salient to them.    

                                                 
2 Air pollution is perhaps the most obvious type of pollution, and particulate matter and sulfur 
dioxide have visible effects.  Thus, the air pollution measures are perhaps better than any 
other single type of pollution. 
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The rest of this paper attempts to lay out what we think is a better test of the 

proposition that a particular “objective” environmental threat is associated with differences in 

environmental concern, even in relatively advanced countries.  The demands for such a 

project are reasonably severe.   First, we looked for a source of comparable measures of air 

pollution that could be linked to a localized area.  The reasons for requiring a standardized 

measure are obvious.  The desire for a more localized basis for measurement was that it is 

more likely  to link the problem and those experiencing it. Another reason is that this 

approach enables us to multiply a limited number of countires into a much larger number of 

units of comparison. (When concern becomes conflated with global problems, there are 

obviously few possible sources of “objective” environmental variation.) Second, we looked 

for comparable measures of environmental opinion that we could map both physically and 

conceptually to the local measures of environmental quality.  Physically, we needed to be able 

to place respondents in particular areas; conceptually, we wanted a selection of opinion 

questions that asked about the types of environmental problems we were measuring with the 

objective threat data.  Third, and critical for the credibility of any effort to link objective 

conditions with attitudes, we needed a plausible mechanism by which the information in the 

pollution data could be credibly linked to the opinion formation process. 

To meet (or at least come close to meeting) these criteria, we combined data from two 

Eurobarometer surveys with data gathered in connection with the European Union’s ground-

level ozone pollution policy, as laid out the 1992 Ozone Directive.3  The Ozone Directive sets 

explicit standards and uniform reporting requirements for ozone pollution throughout the 

                                                 
3 Ozone is a secondary pollutant that forms from several types of primary pollutants: Volatile 
Organic Compounds (VOC), carbon monoxide (CO) and nitrogen oxides (NOx). Automobile 
exhaust is a major source of ozone precursors, as are power plants and (large and small) 
industry. Relatively short exposures are known to have acute affects on pulmonary function, 
with effects exacerbated for elderly, young and asthmatics, and prolonged exposures have 
been linked to permanent lung damage.  Ozone is also harmful to vegetation. 
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European Union countries.  It requires national monitoring of ozone pollution and reporting of 

the monitoring data, including the location of monitoring stations.  Today there are almost 

1700 official monitoring stations in the EU countries reporting ozone information to the 

European Environmental Agency (EEA).   

Critically, the Ozone Directive requires that member states inform the public on days 

when a monitoring station records one-hour concentrations is excess of 180 mg/m3.4  In 

addition, each year the European Environment Agency compiles a report on exceedances of 

acute and long-term health and ecosystem thresholds (and other data). Many countries also 

now provide on-line access to real time monitoring data, as most monitors feed data directly 

into computerized databases. This public information aspect of the ozone policy makes is 

plausible to suggest a relationship between objective conditions and public opinion.  While it 

clearly does not guarantee that violations of the standard will be well known, it does at least 

provide a credible connection between information about external conditions and public 

discourse about air pollution.5  

Since it is measured on an hourly basis, violations of the threshold can range from one 

hour to 24 hours, and may just exceed the standard or exceed it by a factor of 2. Thus, all 

violations will not have the same effects on health.  However, we use the number of days in a 

year that the standard is exceeded to be the relevant unit of counting an “objective threat” for 

the purposes of affecting opinion.  We assume that the number of warning event is more 

likely to matter to non-specialist public that the severity or number of these violations in a 

                                                 
4 Notably the 180mg/m3 threshold is considerably higher than the official 1-standard for 
protection of human health (110).  There is a much higher threshold which triggers a “public 
alert.”  However, this threshold is seldom exceeded in any of the EU countries, and in none of 
the ones considered in this paper.   
5 We would not suggest that most citizens who express concern will necessarily be able to cite 
violations of the ozone standard as the rationale for their opinion.   
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given day.6  In  assessing the severity of threat in the empirical section, we will use the 

number of days from 1995 to 1998 that there was a violation of the standard.  

While the Eurobarometer is almost always utilized as a national survey, most recent 

surveys code respondents to regional administrative units that correspond to EU’s regional 

nomenclature.  Looking at the regional level as the unit of analysis addresses several problems 

that would plague national level studies of environmental conditions and attitudes.  First, 

environmental conditions are likely to vary considerably from region to region, and such 

differences may be lost in aggregating data to the national level.  Second, national level data 

makes it harder difficult to get efficient statistical estimates of structural or cultural effects on 

attitudes, because the number of national units in almost all cross-national surveys is very 

limited.  In our case, disaggregating the data to the regional level greatly increases the number 

of observational units for analysis.  Rather than obtaining estimates of the effects of pollution 

levels on opinion in 10 countries, there are 120 regions.   (Data for only 10 EU countries are 

reported in this paper,  because the process of plotting by hand 650-700 monitoring stations 

into 120 regions proved much more laborious that anticipated.) 

   We assigned ozone monitoring stations to the EU regional units based on national 

sources, city location and the station longitude and latitude coordinates.7  In any region with 

multiple monitoring stations, we measure exceedance days based on the monitor with the 

highest number of exceedances in any given year.8  We would expect that any more specific 

                                                 
6 In its reports, the EEA also gives much more detailed and nuanced information, including an 
“exceedance rate” which combines the number of severity of violations.    
7 The environmental data used is from the documented data provided at the EUs air quality 
information data base http://etc-acc.eionet.eu.int/databases/airbase.html.  Coordinates for 
most of these stations are available via the Airview interface http://etc-
acc.eionet.eu.int/databases/airview.html.  Airview also appears to have much more extensive 
data on a number of other air pollutants.  For practical reasons we were unable to incorporate 
those into out analysis.   
8 While it is possible for the number of exceedances in a region to be greater than the largest 
number of exceedance days for one monitor in that region, this did not happen empirically. 
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information, e.g., that two stations in the area violate the standard, versus one, is unlikely to 

matter. An additional benefit of using these regions is that Eurostat publishes a variety of 

social statistics at this level.    

Table 1 provides a summary listing of the territorial regions used in the analysis, the 

number of respondents in each region and the mean score on two environmental concern 

questions in that region. In addition we include the total number of days that at least one 

monitoring site in the region exceeded the 180 mg/m3 standard.   As the table makes clear, 

smaller, less populated countries like Portugal have one level of regional disaggregation, 

while larger countries like Germany have two. We report and analyze results at the lowest 

levels of analysis. 

Data for environmental attitudes come from two Eurobarometer surveys, one 

administered in early 1995 (EB 43.1bis) more or less at the start of the EU’s Ozone policy and 

another in 1999 (EB 51.1), about four years into the program.9 While none of the survey 

questions asks specifically about ground level ozone pollution, there are questions about local 

and national air pollution problems.  These questions are thus closely (albeit imperfectly) 

related to the issue of ozone pollution.  We were limited two these two questions as they were 

the only specific air pollution questions with the same question format across the two surveys.  

The first question asks: 

“Where you live, do you have very much reason, quite a lot of reason, not very 

much reason or no reason at all to complain about … air pollution.” 

 

The second asks:  

                                                 
9 1994 was the first official report under the directive, but a number of improvements were 
apparently made. Virtually all ozone exceedances occur in the summer, so the 1995 survey 
was administered before any exceedances for 1995 would have been noted..   
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“Thinking about (our country) are you very worried, somewhat worried, not very 

worried or not worried at all about … air pollution.” 

 

Table 1 about here 

 

As Table 1 indicates, the tradeoff in using regions as units of analysis is the number of 

respondents at the regional level is quite low in many cases.  Over half of the regions in the 

table have regional concern scores based on fewer than 50 observations.  To get a more 

accurate measure of concern in these regions, we had to combine responses from the 1995 and 

1999 surveys. 

For five regions, we located no monitoring station in its territory.  In these cases, we 

substituted the lowest number of exceedance days for the other stations in its next larger 

administrative unit (i.e., at the NUTS I level) under the assumption (per the EU’s instructions) 

that monitors are absent from regions with better air quality. 

  There is a close correlation between and the number of days in exceedance of the 

ozone standards between 1995 and 1998 and concern about local air pollution, r=.28.  

However, the relationship with concern about national air pollution is much weaker, r=.07.  

Given the fact that ozone pollution problems are relatively local in their effects, it is not 

surprising that more violations of the standard are more closely correlated with concern about 

local problems than national ones.   

Bivariate correlations are of course an especially problematic basis for making 

inferences about relationships among social variables.  Alternative explanations for variations 

in environmental concern include regional differences in income, education, urbanization, 

macro-economic conditions, age structure, education level, political ideology and 

postmaterialist values.  Previous studies using individual level data have tended to find 
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positive associations between income, urbanization, education, youth, leftist ideology and 

postmaterial values and environmental concern (Van Liere and Dunlap 1980; Kanji and 

Nevitte 1997; Carrière and Scruggs 2001).  We might expect similarly significant effects at 

the aggregate level as well; that is richer, more urban, better educated, younger, more leftist 

and more post-materialist regions should exhibit stronger pro-environment views. Inglehart’s 

(1995) paper, and the thrust of much other work on postmaterialism strongly suggests that we 

should expect a positive relationship at the societal level between values and environmental 

attitudes.  

Information on income and age structure is taken from the European Commission’s 

Second Report on Economic and Social Cohesion (European Commission 2001). Income is 

measured as the per capita income (in euros) at purchasing power parity in 1999. Age 

structure is measured as the portion of the population over 65.  Education is measured as the 

percentage of “highly educated” in the region. Urbanization is proxied by the population 

density of the region. Both of these are also taken from the Second Report.  Shorter-term 

regional economic conditions are captured by the unemployment rate, as compiled by 

Eurostat in April 1999 (Behrens 2001). Although all of these data  refer to the late 1990s, the 

relative positions of regions are unlikely to have changed much over this short period.  Thus, 

the fact that the statistics are technically measured after the dependent variable in time does 

not affect the logic of the analysis.    

Information on regional partisanship and post-materialist values is derived from 

Eurobarometer surveys. While many Eurobarometer surveys over the years have asked 

respondents about these two items, such questions were not included in the Eurobarometer 

from which the attitude questions were taken. We therefore derived estimates of these from 

other contemporaneous Eurobarometer surveys. The partisanship score is taken from the 

weighted regional average in three Eurobarometer surveys (51.0, 52.0 and 52.1) all 
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administered in 1999.  Respondents were asked to place themselves on a ten-point left (1)- 

right (10) scale. There is some of inter-country/regional variations in the response rate to this 

question.  However, there does not appear to be a systematic bias in the left-right scores: 

regional response rate is uncorrelated with the regional partisanship score.   

Regional information for the post-materialism is less readily available in recent 

Eurobarometer surveys. We used the average of two of the most recent surveys I could find 

asking the post-materialism questions: EB 42.0 (1994) and EB 47.1 (1997).10    The measure 

is based on the four-item post-materialist index, which is the difference between the 

percentage of post-materialists and materialists (see Inglehart XXX for more details). Higher 

numbers are expected to to be associated with higher levels of concern about air pollution 

locally and nationally.  

The effects of these variables are estimated from the following basic OLS regression equation 

estimated on each of the 120 regions in Table 1.11  Table 2 provides summary statistics of all 

of the variables. 

 

Concern = b0 + b1Over 65 + b2 Partisanship + b3 Per capita income + b4 

Unemployment Rate + b5 Education+ b6 Population Density + b7 Post Materialism Index + 

b8Ozone Exceedance +e 

 

 

                                                 
10 The 1995-7 World Values Survey does contain a post-materialism index, but does not use 
as fine a regional disaggregation, and excludes some countries analyzed here.  EB 42 does not 
ask the postmaterialism question in Sweden, Finland and Austria.   
11 In addition to the above measures, we also tried a measure of youth unemployment, which 
might be considered to give a better indication of short/medium term labor market conditions.  
There is some evidence of a stronger effect of the unemployment variable itself, but the other 
results are otherwise similar to those reported, in particular those for the two effects of most 
interest here, postmaterialism and the number of ozone violations.   
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Table 2 about here 

 

Results for Concern about Local Air Pollution 

The estimated regression coefficients for concern about local pollution are reported in Table 

3. The dependent variable and all model residuals are normally distributed (or at least we do 

not reject a null of normality).  Several different specifications are reported to examine the 

robustness of the results of main interest: objective conditions and post-materialism. 

The sign of the estimates for education and ideology are as expected, positive and 

negative as expected.  The same is also true of the estimate for population density  For over 

65 the sign is the opposite of what previous work on general environmental concern leads us 

to expect.  In all four cases however, the estimates are not statistically different from zero at 

any standard level of significance in any of the models presented.    

 

Table 3 about here 

 

The estimated effect of wealth, short term economic conditions, and values and 

objective conditions are all statistically significant at least at the 10% level (two-tailed) in the 

first three columns of Table 3.  The estimate for gdp per capita suggests that a 5000 euro 

increase in regional income per capita (equivalent to a standard deviation) is associated with a 

.1 increase in regional concern about local air pollution (about one-third of a standard 

deviation).  

The estimates for both unemployment and postmaterialism are the opposite of what 

we expected.  Higher unemployment is associated with a higher degree of concern about local 

pollution. A one point higher level of unemployment is associated as .02 point increase in 
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concern.  Since we are controlling for the objective level of pollution, this is not likely to be 

due to a correlation between short-term hardship and higher pollution.  (Of course, our 

measure of local conditions is partial; it could be that other forms of air pollution which are 

not (or negatively) correlated ozone exceedances play a role here. The evidence also seems to 

reject the idea that short-term economic hardship is systematically linked to lower concern 

with environment.     

Consistent with the idea that objective pollution levels matters, the estimate for ozone 

exceedances is positive and statistically significantly.  The results from the first two columns 

imply that a region with an extra week in exceedance of the public information standard 

(equal to about half a standard deviation) has about a .03 higher level of concern about local 

air pollution (about one-tenth of a standard deviation).  The results in column three suggest 

that if those factors which might themselves be considered underlying causes of higher 

pollution (i.e., higher income and higher population density) are excluded from the model, the 

effect of pollution on opinion is considerably greater.12 

Given previous results and the large literature linking it to environmentalism, the 

results for postmaterialism are particularly surprising.  The results in all models in Table 3 

suggest postmaterialism is associated with lower local concern about air pollution.  The 

results in column 3 indicate that this relationship holds up even if one excludes all of the 

variables that are alleged to be correlated with postmaterialism-- income, urbanization, 

leftism, youth, and education.        

Whenever one is dealing with a limited number of observations in regression analysis, 

it is important to investigate the prospects that summary results are driven by a few influential 

cases.  If the statistical inferences (for or against a hypothesis) are explained by one or two 
                                                 
12 Though the results in column 3 exclude other variables, dropping income and population 
density alone (results not reported) are sufficient to get a coefficient estimate very close to the 
one from column. 
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cases out of 120, it might be reasonable to question whether inferences are valid.13  Figure 1 

shows an added variable plot for the ozone exceedance estimate in first model (Column 1).  

The added variable plot is another way of showing the role of individual observations on the 

estimate of a single variable in a multiple regression analysis.  It suggests that the size of the 

estimated coefficient may be exaggerated by the presence of two observations (Nordbaden 

and Sudbaden). (Other variables do not suggest the presence of such large outliers, thus, the 

estimates for these variables are not due to these types of outliers.) 

 

Figure 1 about here 

 

One way of addressing outlying observations is to simply delete them from the 

analysis. The results column 4 of Table 3 show these estimates.  As expected, of the 

statistically significant estimates, only that for Ozone exceedances change appreciably.  The 

new estimate is considerably smaller and no longer statistically different from at the 10% 

(two-tailed) significance level. (The p value is .111.)   

The solution of simply dropping these cases, however, is not fully justified. They are, 

after all, consistent with the hypothesis.  They combine extremely high numbers of days in 

excedence of the standard (60 for Norbaden and 94 for Sudbaden versus a mean of 14) and 

high levels of concern about local pollution (2.92 and 2.26, respectively, versus a mean of 

2.1).  Moreover, there are also cases in Figure 1 that could be said to “excessively” inflate the 

error of the estimate (i.e., deflating the t-value).  Should we exclude those that “outliers”?   

The more appropriate approach in these situations is retain some of the information 

provided by such outlying cases while downweighting their influence on the parameter 

                                                 
13 Excellent and approachable explanations of residual analysis are given in Bollen and 
Jackman (1985); and Granato, Inglehart and Leblang (1996) 
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estimates them (Welsch, 1980). The results of such a procedure (using a one-step bounded 

influence estimator) are given in the last column of Table 3.14   The results using this 

procedure are somewhere in between the estimates for columns 1 and 4, though somewhat 

closer to the normal, full information OLS model. The main exception is postmaterialism: the 

estimates for this variable in the bounded influence model are in fact larger in absolute value 

that previously.   

 

Results for Concern about National Air Pollution 

While we might expect that local pollution conditions will matter most in peoples 

concerns about local pollution problems, we expect these effects will matter at the national 

level, but less so, and those effects will be harder to discern.  One major reason that there is a 

one-way bias in the dependence of responses, Those unconcerned with local pollution may be 

more worried about national pollution those who are worried about local pollution will be 

unworried about national pollution.   

The results in Table 4 repeat the same model as discussed in the last section, except 

the dependent variable is now concern about national air pollution.  These results paint a 

somewhat different picture of the causes of environmental concern.    First, objective 

conditions (at least as measured by ozone exceedance days) have no substantive impact on 

attitudes, nor does per capita income or ideology.  On the other hand, estimates are 

statistically different from zero and in the direction expected for education, population 

density, and unemployment.  An older age structure is, surprisingly, associated with more 

                                                 
14 This procedure weights on the basis of overall influence in the model, not on one 
parameter.  In principle all observations are weighted if they exceed a certain degree of 
influence on the estimated parameters.  In effect, 95 observations received full weight.  
Norbaden’s weight was second lowest at.40, Grampian’s .55, Freiburg’s .73 and Geissen’s 
.95.  The case receiving the lowest weight was Brussels (.16), due to its extremely high per 
capita income, population density, and education level. 
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concern about national air pollution problems.  Finally, postmaterialism, is again negatively 

associated with environmental concern, and this effect is statistically significant in all 

specifications of the model.  Other estimates (not shown) also indicate that any relationships 

between national concerns to national level conditions (or even conditions at the NUTS I 

level) are weak, and not statistically different from zero.  For example, the number of ozone 

exceedance days (measured as an average or as the national maximum) entering significantly 

into these models. 

 

Table 4 about here 

 

Conclusion  

There are two major results of the analysis in this paper. First, there is some evidence 

to support the idea that, even among very wealthy societies, differences in the extent of local 

environmental quality do have an impact on citizen concerns about their local environment.  

While this might seem to follow intuitively, it is important to emphasize that this is not a 

result that has been widely demonstrated, and it is a result that is highly dependent upon the 

level at which questions are asked conditions are assessed. 

When it comes to environmental pollution, policymakers are increasingly monitoring 

pollution conditions and turning to approaches that rely on public information provision about 

pollution—from the EU’s Ozone Directive to the US EPAs Toxic Release Inventory.  To the 

extent that these policies provide us with more specific information about specific pollution 

problems, we may find that variations in opinion may come to resemble variations in 

pollution problems.  This will be an important consideration in trying to untangle where 

environmental concern comes from, and for how to deal with it. 
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The second major result of this paper calls into question the popular idea that 

postmaterialist culture is more closely associated with more environmentalist values.  The 

significance of these results lies in the fact that we find that local and national concern about 

pollution is negatively correlated with postmaterialism, precisely when post-materialism is 

considered as an aggregate level (i.e., cultural) variable.     
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Table 1: Concern about Air Pollution (1995-1999) and Days in Exceedence of Ozone Information Threshold 
(1995-1998) 
  Concern about:a   
Country     Local National Respondents Exceedance 
 NUTS I Region Air Air   Daysb 

NUTS II Region           Pollution   Pollution 1995 1999 1995-1998 
Austria     
 East     
  Burgenland 1.55 2.81 33 31 12
  Lower Austria 2.25 3.15 194 188 24
  Vienna 2.74 3.17 201 180 26
 South     
  Carynthia 1.87 2.60 69 80 12
  Styria 2.08 3.05 165 143 6
 West     
  Salzburg 1.96 2.90 61 60 12
  Tirol 2.43 2.96 82 112 6
  Upper Austria 2.04 2.93 169 170 8
    Voralberg 1.92 2.90 41 38 10
Belgium     
 Brussels 2.75 3.29 126 115 34
 Flanders     
  Antwerpen 2.45 3.49 170 188 36
  Brabant flamand 2.34 3.30 80 79 10
  Limburg 2.12 3.38 79 74 14
  Oost-Vlaanderen 2.21 3.13 143 140 16
  West-Vlaanderen 1.91 3.07 120 115 18
 Wallonia     
  Brabant wallon 2.15 3.01 33 36 30
  Hainaut 2.72 3.28 136 131 36
  Liege 2.34 3.29 109 108 18
  Luxembourg 1.92 2.92 27 23 32
    Namur 2.18 3.19 48 45 26
Finland     
  Etelae 2.00 2.97 372 382 2
  Itae 1.81 2.88 138 137 0
  Pohjois 1.91 2.88 102 91 0
  Uusimaa 2.15 2.95 283 254 0
    Vaeli 1.85 2.96 137 162 0
Germany     
 Baden-Wuertenburg     
  Stuttgart 2.27 3.16 61 56 52
  Karlsruhe 2.92 3.12 49 35 60
  Tubingen 2.64 3.27 24 20 24
  Freiburg 2.26 2.95 31 35 94
 Bavaria     
  Mittelfranken 2.63 2.98 31 31 8
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  Niederbayern 1.57 2.50 8 20 0
  Oberbayern 2.68 3.19 58 53 10
  Oberfranken 1.71 2.85 14 20 10
  Oberpfalz 1.95 2.87 20 21 2
  Schwaben 2.51 3.23 23 29 4
  Unterfranken 1.60 3.31 25 11 16
 Berlin 2.63 3.18 58 122 24
 Brandenburg 2.11 3.04 169 162 14
 Bremen 2.19 2.90 21 14 4
 Hamburg 2.74 3.38 32 29 8
 Hessen     
  Darmstadt 2.37 3.25 56 54 48
  Giessen 2.92 3.05 11 10 24
  Kassel 2.32 3.07 25 18 26
 Mecklenburg-V 1.95 2.95 137 114 16
 Niedersachsen 2.07 2.87   
  Braunschweig 2.21 2.92 22 16 32
  Hannover 2.31 2.90 38 41 12
  Luneburg 1.80 2.89 19 27 12
  Weser-Ems 2.33 3.13 29 43 30
 Nordrhein W     
  Arnsberg 2.47 2.94 60 59 24
  Detmold 2.51 3.17 38 31 14
  Dusseldorf 2.44 2.95 89 83 38
  Koln 2.38 3.11 66 59 30
  Munster 2.24 3.01 30 38 24
 Rheinland-P     
  Koblenz 2.05 3.28 29 29 28
  Rheinhessen-P 1.70 3.07 24 16 28
  Trier 2.50 3.45 3 8 40
 Saarland 2.52 3.19 14 17 12
 Sachsen 2.06 2.99 292 302 14
 Sachsen-A     
  Dessau 2.34 2.92  38 18
  Halle 2.44 3.10   64 8
  Magdeburg 2.31 2.89 60 78 16
 Schleswig-H 1.85 3.07 50 50 14
  Thuringen 2.19 3.07 158 165 28
Netherlands     
 East     
  Flevoland 1.41 2.72 26 20 13
  Gelderland 1.66 2.87 148 128 20
  Overijssel 1.71 2.78 65 56 14
 North      
  Drenthe 1.53 2.85 30 68 9
  Friesland 1.70 2.79 68 31 14
  Groningen 1.65 2.80 59 24 4
 South      
  Limburg 1.96 3.02 73 66 26
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  Noord Brabant 1.90 2.84 126 155 38
 West     
  Noord-Holland 1.95 2.83 152 130 12
  Utrecht 1.73 2.88 30 85 14
  Zeeland 1.85 2.74 40 32 28
    Zuid-Holland 2.07 2.89 191 210 30
Portugal     
  Alentejo 1.78 3.22 53 56 30
  Algarve 1.84 3.55 30 36 4
  Centro 1.79 3.35 183 177 18
  Lisboa 2.24 3.52 343 342 4
    Norte 1.97 3.54 340 343 12
Sweden     
  Goetaland 2.03 3.06 321 434 1
  North(Norrland) 2.08 3.07 115 128 0
  South (Malmo) 2.16 3.23 163 67 6
  Stockholm 2.23 3.06 181 192 0
  Svealand 1.99 3.17 312 193 0
United Kingdom     

 East and West Midlands, East Anglia     
  Derbysh.,Nottinghamsh. 2.44 3.16 40 42 10
  East Anglia 2.09 3.16 40 41 12
  Hereford & Worcester,Warwickshire 2.38 2.95 20 20 0
  Leicestersh,N'hamptonshire 1.86 3.16 30 20 10
  Lincolnshire 2.15 3.25 10 10 0
  Shropsh,Staffordsh 2.18 3.28 30 30 0
  West Midlands County 2.23 3.38 52 49 6

 North, Yorkshire, Humberside and NW     
  Cheshire 2.03 3.08 20 20 10
  Cleveland,Durham 1.51 2.78 20 21 2
  Cumbria 1.70 2.72 10 10 2
  Greater Manchester 2.17 3.05 50 50 2
  Humberside 1.90 3.08 20 22 0
  Lancashire 2.25 3.18 30 31 0
  Merseyside 2.09 3.08 30 29 0
  N Yorkshire 2.05 3.17 10 11 16
  Northumberl,Tyne & Wear 1.88 2.77 30 30 2
  S Yorkshire 1.98 3.33 30 25 10
  W Yorkshire 2.19 3.15 41 39 2
 Northern Ireland 2.02 2.91 316 310 2
 Scotland     
  BCFLTayside 2.17 3.47 32 38 2
  Dumphries & Galloway, Strathclyde 1.81 3.05 49 42 4
  Grampian 1.52 2.81 11 10 2
  Highlands,Islands 1.50 2.77 10 10 0
 South East     
  Bedfordsh, Hertfordsh 2.54 3.38 30 20 0
  Berksh,Buckinghamsh,Oxfordsh 1.92 3.10 31 40 18
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  Essex 2.20 3.37 30 30 0
  Greater London 2.74 3.43 131 150 12
  Hampsh, I. O. Wight 2.13 3.17 30 30 4
  Kent 2.15 3.07 30 30 6
  Surrey,E & W Sussex 2.07 3.11 50 47 18
 South West     

  Avon,Gloucestersh,Wiltsh 1.95 3.36 40 40 2
  Cornwall, Devon 1.81 2.83 30 23 16
  Dorset, Somerset 1.84 3.20 20 20 2
 Wales    40  
  Clwyd,Dyfed,Gwynedd,Powys 1.60 3.18 18 20 18
    Gwent,MSW Glamorgan 1.90 3.18 41 20 18
      
a Higher numbers imply greater concern; precise question wording provided in text  
b Exceedence Days refers to days with a regional station reporting ozone above 180 mg/m3  
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Table 2: Summary Statistics 

n=120 mean
standard 
deviation min max

Concern about local air pollution 2.11 0.326 1.41 2.92
Concern about national air pollution 3.07 0.208 2.5 3.55
Ozone Exceedences 14.66 14.47 0 94
Postmaterialism Index -10.02 16.19 -51.5 25
Over 65 15.77 1.846 9 21.4
Ideology 5.207 0.4115 3.95 6.25
GDP per capita 21165 5222 12188 46179
Unemployment 7.18 4.04 2.2 20.9
Education 23.01 7.47 5 39
Population Density 483.5 894.22 4 5913
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Table 3: OLS Estimates for Regional Concern about Local Air Pollution

Over 65 .01502 .01488 .01448 .0218*
.01367 .01373 .01346 .0128

Ideology -.02064 -.04743 -.04157 -.0428
.06559 .06306 .06568   .0608

GDP per capita .00002*** .00003*** .00002*** .00003***
.00001 .00001 .00001 (.000006)

Unemployment .02039*** .02349*** .02029*** .0214***
.00738 .00708 .00727 (.0068)

Education .00327 .0031 .00279 .00313
.0039 .00391 .00385 .00357

Population Density .00005 .00005 .00007**
.00004 .00004 .00004

Post-materialism -.00451** -.00463*** -.00343* -.00464***  -.00504***
.00173 .00174 .00177 .00171   .00157

Ozone Exceedance Days .00427** .00433** .00595*** .00341 .00393**
.00175 .00176 .00197 .00212 .00167

Constant 1.11486*** 1.13834*** 1.98369*** 1.25137*** 1.026***
.42288 .42442 .04298 .42232 .399

Observations 120 120 120 118 120
R-squared 0.37 0.36 0.11 0.37 .40

Nordbaden and 
Sudbaden 
dropped

bounded-
influence 
estimate

* significant at 10%; ** significant at 5%; *** significant at 1%
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Table 4:OLS Estimates for Regional Concern about National Air Pollution

Over 65 .022382** .02218** .02171** 0.0275***
.009521 .00985 .00958 0.0856

Ideology .048863 .00963 .04848 0.0537
.045674 .04522 .04577 0.0402

GDP per capita -.000006 0 -.00001 -0.000004
.000005 0 .00001 -0.000004

Unemployment -.014581*** -.01004* -.01496***  -0.0147***
.005138 .00507 .00517 0.0046

Education .008453*** .00821*** .00856*** 0.0086***
.002714 .00281 .00272 0.0024

Population Density .000074*** .00007*** .00007***
.000025 .00003 0.00002

Post-materialism -.004870*** -0.00504*** -.00354*** -.00467***  -0.005***
0.001205 .00125 .00115 .00124 0.001

Ozone Exceedance Days -.000028 .00006 .0006 .00011 0.00018
.001219 .00126 .00128 .00124 0.00116

Constant 2.4143*** 2.449*** 3.028*** 2.453*** 2.27***
.2945 .304  .028 .299 0.262

Observations 120 120 120 119 120
R-squared 0.26 0.20 0.08 0.25 0.32
* significant at 10%; ** significant at 5%; *** significant at 1%
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Figure 1: Partial Regression Plot of Exceedance Days and Concern about Local Air Pollution 

coef = .00426889, se = .00175, t = 2.44
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