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Attitude and Behavior Changes Through  
(e-)Participation in Citizen Panels on Climate 
Targets

Georg Aichholzer, Dieter Feierabend and Doris Allhutter

Abstract This chapter investigates attitudinal and behavioral impacts of (e-)par-
ticipation in citizen panels collaborating with local governments in joint efforts to 
reduce CO2e emissions. The e2democracy (e2d) project studied seven participation 
exercises with largely identical objectives and organization (a combination of long-
term individual CO2e footprint monitoring by the panelists, issue-specific informa-
tion and events, and other opportunities for exchange over up to 2 years) in Austria, 
Germany, and Spain. In all panels, pro-climate awareness, attitude and behavior 
changes associated with the participation processes were observed, although to dif-
ferent degrees. In all but one region, the results showed a relatively strong positive 
link between attitude and behavior change. Attitudinal changes were greater than 
behavioral changes, which can partly be explained by the difficulties of changing 
social practices (e.g., nutritional habits) and local context conditions (e.g., transport 
options). An investigation of the causal mechanisms and mediating factors revealed 
moderate “gentle nudge” type effects from CO2e footprint monitoring among panel-
ists in all three countries. While a direct effect of community feeling on behavior 
change was not confirmed, a number of community-related factors, such as social 
learning and the removal of personal barriers through community support were 
positively related to behavior change. One conclusion is that attempts to change 
individual behavior towards pro-climate lifestyles through individual information 
feedback are more effective when they are embedded in a participatory community 
context.
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10.1  Introduction

Across disciplines, behavior change plays an important role in debates on climate 
change mitigation strategies (cf. Warde and Southerton 2012; IPCC 2007, p. 59). 
Although an exclusive emphasis on individual behavior is hotly disputed, mainly 
with reference to limitations by factors beyond individual control (cf. Shove 2010) 
and uneven attribution of responsibility (cf. Grunwald 2010), there is no doubt that 
established patterns of consumption contribute to climate change and hence cannot 
be neglected. The spectrum of strategies applied to change individual behaviors 
into sustainable consumption and climate-friendly practices includes education and 
awareness raising, appeals to values and ethical principles, regulations, incentives, 
social support, and the supply of climate-friendly products and services, all together 
constituting both informational and structural approaches (Steg and Vlek 2009).

Information-based instruments, in particular individual feedback on consump-
tion records over time and in comparison to others, have become widespread in 
recent years, especially in the household energy consumption domain. According 
to Thaler and Sunstein (2008), offering a suitable “choice architecture” is a means 
of providing a “gentle nudge” towards energy-saving behavior. However, descrip-
tive normative information can also have the unintended consequence of inducing 
individuals with consumption records below the norm to stop their saving efforts or 
even spend more. The extent to which this “boomerang” effect can be mitigated by 
special feedback designs (e.g., positive emoticons for CO2e

1 emissions below aver-
age) is disputed. Existing evidence on the effectiveness of the attempts to change 
individual behaviors through feedback with the aim of reducing energy consump-
tion is mixed (Rasul and Hollywood 2012). In a broad review of international expe-
rience, Fischer (2008) finds energy savings ranging from zero to over 20 % (most of 
them between 5 and 12 %); however, none of the 12 studies dealing with normative 
comparison could demonstrate an effect on consumption. Some of the gains in en-
ergy efficiency are also lost by various kinds of “rebound” effects (e.g., increased 
energy consumption due to savings from efficiency gains). According to a literature 
review, direct rebound effects in the residential sector are estimated to range be-
tween 0 and 60 % of the gains in energy efficiency, but there is very little evidence 
that direct and indirect rebound effects together exceed 100 % (IRGC 2013, p. 5; 
Santarius 2014, p. 117).

While in the past intervention programs primarily targeted individuals as con-
sumers, recent literature has suggested placing more focus on the community level 
and engaging individuals in the role of citizens (Peters et al. 2010). Heiskanen et al. 
(2010) argue that communities are a more appropriate context to deal with crucial 
constraints of individual behavior change. In their study of four types of communi-
ties (place-based, sectoral, interest-based, virtual) they show that these are able to 
tackle, each to a different extent, four types of constraints: social dilemmas (encour-
aging individual efforts through visible contributions by others), social conventions 

1 CO2e stands for carbon dioxide equivalents.
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(challenging existing, deeply rooted social practices), lack of infrastructure (influ-
ence on creation of supporting infrastructure), and helplessness (empowerment by 
community resources).

Public participation is included among the key intervention strategies for encour-
aging pro-environmental behavior (Steg and Vlek 2009) and offers potentials which 
overlap with those identified for communities. The e2democracy (e2d) project (see 
Chap. 7) investigated the effects of community-level climate initiatives with a spe-
cific participation design. It combines (e-)participation of citizen panels with long-
term individual and collective CO2e monitoring in collaboration with local govern-
ments targeting a reduction of CO2e emissions. Such participation processes were 
studied in seven municipalities in three countries: Bregenz and Mariazell region in 
Austria; Bremen, Bremerhaven, and Wennigsen in Germany; and Saragossa and 
Pamplona in Spain. Local governments or local partners organized, staffed, and 
managed these processes in contact with the e2d research team. Citizens could 
choose freely between the use of electronic media for participation (“onliners”) 
and traditional media (“offliners”). Of 1159 participants in total at the time of reg-
istration, 73.9 % were onliners; by the time of the final periodic measurement their 
share had fallen to 50.3 %. The rationale behind this (e-)participation design was 
to provide for a collective process with specific features to create an awareness for 
climate-relevant effects and to turn individual commitments into effective climate 
protection. Individual carbon footprint monitoring by the panelists over up to 2 
years was expected to enhance the understanding of the impacts of behavior in vari-
ous spheres of life and provide guidance for changing behaviors into low-carbon 
practices in everyday life, supported by the experience of joint effort, social learn-
ing, and collective capacity building.2

Based on a special evaluation design (described in Chap. 7) for assessing the 
impacts of citizen panel participation in local climate initiatives, this chapter pres-
ents and discusses the results related to individual pro-climate behavioral change. 
Section 10.2 investigates the extent to which citizen participation in collaboration 
with local governments based on individual CO2e monitoring and feedback led to 
behavior change. The evaluation approach proceeds from the assumption that be-
havior changes are triggered by an interplay of factors such as participation process 
effects and attitude changes as well as external influences from the local context to 
global level (such as the nuclear disaster in Fukushima or the financial crisis). Thus, 
Sect. 10.3 on attitude change and Sect. 10.4 on preconditions and causal explana-
tions complete the picture on the impact of (e-)participation in citizen panels. Sec-
tion 10.5 draws some conclusions. The data comes from the seven citizen panels in 
three countries and is mainly based on three waves of panel surveys. This allows 
an analysis of individual perceptions and changes at multiple points in time (at the 
beginning, midway through, and at the end of the process). For information on the 
changes with respect to CO2e emissions we refer to Chaps. 11 and 12 as well as to 
Aichholzer et al. (2013).

2 Cf. Gudowsky and Bechtold (2013) on the role of information and of learning processes in public 
participation processes.
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10.2  Change of Climate-Relevant Behavior

The e2d project highlighted six relevant areas, which contribute to the individual ef-
fect on climate change: electricity (power consumption), water consumption, heat-
ing, mobility, nutrition, and consumer goods. Information provision and guidance 
on climate-friendly behavior in these areas supported by joint community action are 
expected to lead to “sustainable behavior.” This basically means that individuals 
will act more climate friendly by changing their everyday behavior, for example, by 
choosing transport modes which cause less CO2e emissions.

The causal mechanisms outlined in Chap. 7 may lead to individual behavioral 
changes and a decrease of personal CO2e emissions. The main aim of this chap-
ter is the analysis of attitudinal and behavioral changes. It should be noted that 
an increase of climate-friendly behavior does not necessarily lead to a decrease of 
individual CO2e emissions. As we have seen in Sect. 10.1, the literature points out 
that various mechanisms (e.g., “rebound effects”) may lead to an overall increase 
of CO2e emissions, even when participants showed an increase of climate-friendly 
behavior in certain areas or activities. Moreover, behavioral changes vary with re-
spect to potential CO2e savings (reducing the number of flights would lead to by far 
greater savings compared to adjusting the refrigerator temperature). Furthermore, 
some behavioral changes are more likely than others. From an individual perspec-
tive, changing long-established practices such as nutritional habits is more difficult 
to achieve than, for example, switching the lights off. Therefore, CO2e savings are 
analyzed separately in Chaps. 11 (individual level) and 12 (collective level).3

10.2.1  Range of Behavior Change in Individual Areas

In the third wave of panel surveys at the end of the participation processes (see 
Chap. 7, Sect. 7.8 for details), participants were asked on each of the six areas if 
they had made lasting pro-climate changes to their behavior. For each category, the 
survey provided between three (nutrition) and five (electricity, heating, consumer 
goods) items and participants could choose whether they had made no changes, 
whether they had already made changes before participating in the project or since 
then. Since the main point of interest is how the (e-)participation process changed 
individual behavior, a change in behavior before participation cannot be linked to 
the effects of the process. At the same time, a high level of environmental awareness 
and pro-environmental behavior before participation implies that some of the sug-
gested changes had already been made and thus the number of changes since par-

3 Important methodological differences between the data on CO2e effects (via carbon calculator) 
and behavior change (via panel survey) need to be born in mind. They concern the nature of ques-
tions, level of measurement, and sample size: carbon calculator data are based on quantitative 
consumption measurements of 419 cases in total; relevant survey data contain qualitative measure-
ments of extent and type of behavior changes from 316 to 333 respondents in total.
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ticipation is smaller for these participants (see Chap. 9, Sect. 9.5.2 on the composi-
tion of the panels with regard to their initial environmental awareness). Figure 10.1 
shows the top and bottom items of behavior changes in each area.

In all areas we find both changes of individual behavior and a continuation of 
existing practices. While most citizens changed their behavior in activities that are 
within their decision-making scope and that are not too costly (e.g., switching off 
lights or consuming less water when showering), we see fewer changes to the status 
quo that involve higher costs (e.g., investment in new heating system with lower 
emissions) or of general social practices (e.g., avoiding flights for holiday-making). 
In the light of theories on the relationship between attitude and behavior and on the 
constraints of behavior change, this finding comes as no surprise. Generally speak-
ing, behavioral changes are strongly linked to spheres of influence, costs of change, 
and lifestyle choices. According to the so-called low-cost hypothesis (Diekmann 
and Preisendörfer 1992) consistency between pro-environmental attitude and be-
havior depends on the material and immaterial costs of behavior change, measured 
in money, time, effort, and inconvenience. Similarly, lifestyle choices such as con-
suming meat or a (mainly) vegetarian diet are deeply rooted and therefore hard to 
change.

We see different patterns with respect to the areas mentioned. In areas relating to 
everyday routines, such as switching off appliances, improving ventilation habits, 
or buying regional and seasonal food, the magnitude of change during the participa-
tion is higher (costly, time consuming or more complex) than in one-off measures 
such as investing in clean energy or replacing flights by other means of transport.

Fig. 10.1  Top and bottom items of behavior changes (in %; n = 316–333). (Source: Third survey 
of citizen panels)
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10.2.2  Behavioral Change Across Areas

To give a condensed overview of behavioral changes in all six relevant areas, we 
created an additive index based upon the 26 items.4 For each item we generated a 
dichotomous variable (0 for no change before participation, 1 for behavior change 
during the project). Since some activities and practices are more complex or costly 
to change than others (see above), each item was weighted by the effort needed to 
make the change as assessed by three members of the research team.5 The higher 
the index, the higher the extent of overall individual changes made across all areas 
during panel participation (the maximum index value is 60).

Before we address the individual changes it is important to emphasize that two 
areas—food and consumer goods—particularly differ with respect to measurement 
precision in comparison to the other areas (electricity, water, heating, travel). Since 
quantitative measures in both areas (e.g., quantity of meat or duration of product 
use) are practically impossible, the design of questions in the surveys as well as in 
the CO2e calculator followed a qualitative approach.

The key statistics for the additive index on the aggregate national level are rep-
resented in Table 10.1. As regards the total change, we see a rather similar pattern 
in all three countries.6 Since participating in the panels, individuals changed their 
daily routines in roughly only a fifth of the change potential represented by the 
26 weighted items. The mean value of behavioral changes ranges between 11.5 
(Germany) and 12.8 (Austria). Since the standard deviation—the variation within 
each country—is rather similar for all three states, we can argue that we do not see 
different behaviors on an aggregate level. Both the means as well as the standard 
deviations are sensitive to extreme values, and therefore, the median is used to 
check for representativeness. In only two of the 21 cases (six different areas and the 
total change), namely the total change and traveling behavior in Spain, do we see 
relevant differences between the mean and the median, which indicates that extreme 
cases do not influence the presented statistical key figures to a relevant extent.

As indicated in Fig. 10.1, behavioral changes vary with respect to the areas of in-
terest. However, the figures cannot be compared between areas since the number of 
items and maximum possible index values per area vary. In addition, when account 
is taken of the different levels of effort behind change by weighting the indices, we 
see that individuals changed their daily routines during the project more in some 

4 Citizens could also name other behavioral changes in the different areas. Between 8 and 12 % of 
all panelists mentioned additional changes (e.g., replacing windows, selling their car, handing on 
unused things to others).
5 Weight factor 1: measuring water and electricity consumption of individual activities and easy 
changes (e.g., ventilation habits); weight factor 2: rather inexpensive changes in everyday routines 
(e.g., turn off standby appliances or buy seasonal or organic food); weight factor 3: rather costly 
changes and changes in life-style choices (replace energy guzzlers or eat less meat); weight factor 
4: very costly, complex or inconvenient changes (e.g., replace heating system or avoid a flight).
6 We decided not to use significance values as a criterion for interpreting differences as this does 
not seem meaningful with low case numbers in some cells. Instead we point out tendencies and 
note the significance of differences when the number of cases is sufficient and p  < 0.01 or  < 0.05.
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areas than in others. Overall the index values indicate a higher degree of change in 
the fields of power consumption and nutrition while water consumption and trans-
port habits changed less during the participation period. With respect to heating and 
general consumption, we find a medium-sized effect. However, it seems that the 
respondents tended to overestimate their perceived changes especially in the nutri-
tion area, as these were measured by three items which tempted the participants to 
count even minor steps as changes made.

While the overall extent of changes does not differ between Austria, Germany, 
and Spain, the changes in the specific areas do. In Spain the extent of changes in the 
field of water consumption is significantly higher than in Austria and Germany. Wa-
ter shortages had been an issue of concern in Spain during the years preceding the 
project, which very likely contributed to the participants’ higher degree of efforts 
in this area. Austrian and German panelists had already practiced water saving to a 
larger extent before their participation. In mobility, nutrition, and consumer goods, 
panels in Austria show a higher degree of change than those in Spain and Germany. 
Austrians, however, did not change their heating habits during the project to a high 
degree as compared with Spain and Germany. Longer periods of lower temperatures 
in Alpine regions, particularly in winter, are part of the explanation. In the field of 
power consumption we do not see noteworthy variations within the three countries.

Table 10.2 shows how the different citizen panels at regional level changed their 
behavior during the participation process.

This analysis complements and confirms the general findings at national level. In 
six out of seven regions the overall mean of behavioral change during the participa-
tion process ranges between 10.1 (Mariazell) and 12.6 (Saragossa); only the index 
value for Bregenz is higher. This difference does not stem from a specific area of 
behavior change. Rather, we see the general trend that panelists in Bregenz changed 
their behavior during the process time frame in almost all areas to a greater extent 
than panelists of the other regions.

Within the countries we see the least differences between the regions in Germa-
ny, whereas in Austria the difference is striking. In contrast to Bregenz, Mariazell 
shows the lowest score (closely followed by Bremerhaven and Pamplona). The low 
level of changes in Mariazell can partly be explained by a more limited choice espe-
cially regarding heating and transport due to the geographical characteristics of the 
rural mountainous region with long, cold winters and insufficient public transport 
options. The age structure of participants also adds to the explanation: With roughly 
62 % of participants aged 60 years or older, Mariazell started from rather low con-
sumption levels in areas such as flights or general consumption, which means a 
lower potential for further reduction as a result of participation.

Like the findings at national level, Table 10.3 shows that mean and standard 
deviation are not biased by extreme values. In most cases the median is rather close 
to the mean, which indicates a non-skewed distribution. Only in Pamplona and 
Saragossa do we see a greater difference between mean and median in a few areas 
such as travel, which explains the slightly higher values of the standard deviation in 
comparison to the other regions.

While the differences in total change between the six areas of behavior change are 
rather small across the regions (with the exception of Bregenz), we see differences 
in behavioral changes between the regions in individual areas. Power consumption 
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behavior changed to a greater extent among panelists in Bregenz, Pamplona, and 
Saragossa; the smallest changes were observed in Bremerhaven (1.8) and Mariazell 
(1.9), which corresponds to these panels’ position regarding total change. A some-
what similar pattern can be observed in water consumption. A higher number of 
individual changes were made in both Spanish cities, while all other panels show a 
similar, low-sized effect. In Bremen, Bremerhaven, and Saragossa we find a high 
degree of behavioral change in the field of heating habits compared to the other 
panels. In the areas of traveling and general consumption, we see a greater be-
havioral change in Bregenz (significantly higher in the case of mobility), while all 
other regions have rather similar values. Higher differences between the regions are 
observed in the food sector. While in four regions (Bregenz, Bremen, Wennigsen, 
Mariazell) panelists changed several nutrition-related habits during their participa-
tion, we observe a noticeably lower effect in the other three panels.

One major advantage of panel data compared to one-time surveys is that it en-
ables validity measures. When constructing the panel surveys, the inclusion of va-
lidity measures was a major objective. All data presented so far originated from 
survey 3 (at the end of the process). To check the validity of the individual behav-
ior changes, we compare the weighted index from survey 3 to statements about 
behavior changes from survey 2 (during the process). In survey 2, one question 
was asked about individual behavioral changes in different fields. Unlike survey 
3 which broke the six areas down into specific activities, in survey 2 respondents 
gave an overall answer on changes in five areas of interest (electricity, heating, mo-
bility, nutrition, and general consumption). We can correlate these variables from 
both surveys,7 expecting a higher validity if the correlation between both sets of 
variables is high. However, one has to keep three caveats in mind: Firstly, since a 
behavioral change between the second and the third survey cannot be ruled out, one 
should not expect a perfectly positive correlation. Secondly, the number of citizens 
varies considerably between the countries and panels, which is why the correlation 
figures refer to the national levels. Finally, from a statistical point of view, the num-
ber of cases is linked to the significance levels. The lower the number of cases, the 
greater the effect (in our case the correlation) must be to be significant. Since the 
number of panelists is rather low in Austria, we only find tendencies towards behav-
ioral change in some areas as opposed to statistically significant results. Table 10.3 
shows the correlation matrix for the areas mentioned.

7 Except for water consumption since survey 2 did not contain information on this variable.

Table 10.3  Validity scores for behavior changes—national level. (Source: Second and third sur-
vey of citizen panels)
Country N Power Heating Travel Consumption Food
Austria 35 0.40* 0.20 0.34* 0.24 0.53**
Germany 102–103 0.26** 0.38** 0.40** 0.07 0.29**
Spain 292–294 0.32** 0.43** 0.23** 0.21** 0.14

Spearman’s rank correlation (between measurements over time) in *p < 0.05; **p < 0.01
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In 11 out of 15 cases we see a statistically significant correlation between the 
reported behavioral changes. If we consider the low number of cases in Austria, the 
number of cases in which we find a rather high correlation, and therefore a high va-
lidity, is 13. Only the general consumption habits in Germany and the changes with 
respect to nutrition in Spain do not show a significant positive correlation. Overall, 
these findings indicate that the identified behavioral changes associated with the 
participation process are valid.

10.3  Change of Climate-Relevant Attitudes

An important reference for explaining behavioral habits is the inclusion of attitudes. 
As stressed by political psychology (e.g., Krosnick 2002), attitudes are fundamen-
tal factors for the motivation, selection and prioritization of individual actions, al-
though they are far from determining them. On the contrary, the existence of a 
value-action gap is also well known (Blake 1999). The panel surveys contain a 
variety of information on views about the relevance of climate change policies, on 
how individuals can act to minimize or prevent climate change, and detailed ques-
tions about issue knowledge and (possible) learning effects.

As outlined in the analytical framework in Chap. 7, providing information, guid-
ance and individual and collective learning processes is expected to have an impact 
on awareness, attitude, and (under certain circumstances) on behavioral changes. 
Therefore, the following paragraphs give an insight into the magnitude of pro-
climate attitude changes in the fields of relevance of the issue, the importance of 
climate-friendly behavior and possible impacts of collective efforts such as the col-
laborative participation exercises studied.

Individual behavior is based upon a complex setting of several factors. For a first 
insight we start with a selection of (possible) changes in some relevant fields. The 
third panel survey included items measuring change of attitudes and awareness such 
as the participants’ attention to climate issues, interest in climate policy, comprehen-
sion of CO2e effects, willingness to continue consumption monitoring beyond the 
end of the project, or their view on whether local climate initiatives such as in the 
e2d project have also strengthened participants’ civic involvement. Respondents 
answered on a 4-point scale (“strongly agree,” “tend to agree,” “tend to disagree,” 
“strongly disagree”).

Figure 10.2 gives an overview of awareness and attitude changes. It shows that 
attitude-related changes were witnessed with regard to several of the dimensions in 
question to a rather high extent. Especially in the fields of issue saliency and aware-
ness of individual actions—for example, as expressed by the motivation to continue 
energy consumption monitoring, a better understanding of CO2e effects as a result 
of monitoring one’s own behavior or by feelings of increased personal efficacy 
and interest in climate policies—a considerable percentage of respondents changed 
their attitudes over time. However, the magnitude of attitude changes varies. While 
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Fig. 10.2  Overview of awareness and attitude changes (in %; N = 323–333). (Source: Third survey 
of citizen panels)

 

nearly 90 % of all panelists now have a better understanding of the impact of their 
daily behavior on CO2e emissions, for one out of three respondents the importance 
they attribute to climate change or civic involvement in this field did not increase. 
This is partly explained by the relatively high share of environmentalists among 
the participants, who already started with a high level of awareness at the outset. 
Furthermore, nearly every second participant saw hardly any possibility for fur-
ther improvement of their personal carbon footprint. This might partly indicate a 
“boomerang” effect, that is, if participants achieve higher CO2e reductions than the 
average or see a high decrease of emissions compared to other participants in one of 
the areas (as shown together with their individual CO2e balance), their stance on the 
importance of climate change and future behavioral changes might lead them to a 
reduction of their efforts. However, partly it may also be due to reaching real limits 
to the further conservation of energy at the individual level.

What is of interest in addition to the overview of some fields of attitude change 
is its overall magnitude. For this purpose we again created an additive index based 
upon four key attitudes that reflect the versatile factors relevant to climate change. 
Survey 3 includes information on whether climate protection has become more im-
portant for panelists compared to other issues (issue saliency), whether the interest 
in environmental and climate policies has been strengthened (interest in problem 
solutions), whether panelists have a better idea about the dimension of CO2 emis-
sions caused by different behaviors ( awareness of effects—relevant for the selec-
tion of possible actions), and whether they are attuned to act more climate-friendly 
since their participation (motivation for sustained pro-climate behavior). With these 
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four factors the index represents major components relevant to individual behav-
ior in climate issues. For each question we built a dichotomous variable where 1 
represents a positive change (i.e., higher relevance of climate protection) and 0 
represents no changes (or negative changes if applicable) in individual attitudes. 
Given the diversity of the items, a higher value of this “attitude/awareness” index 
should be a good proxy for the general awareness and attitude change of panelists. 
Table 10.4 represents the key statistical figures for all seven regions.

Since the value for each panelist could range between zero and four, the de-
gree of attitude and awareness change in all regions is relatively high; it is clearly 
above the level of behavioral changes. What also stands out is that the average 
level is more or less similar in all panels, except for Saragossa which shows a sig-
nificantly higher degree of attitude change (a mean value of 3.5 and a remarkably 
small standard deviation). These results can be compared with those on the extent 
of behavioral change, where the Saragossa panel ranked second highest. There is a 
plausible explanation for this which speaks for the effectiveness of the exercise: The 
Spanish panelists and Saragossa in particular had shown significantly lower levels 
of information and interest in climate issues at the start and hence had a correspond-
ing higher scope for change. However, the results on the extent of change in both 
criteria do not match for all panels. For example, in the case of Bregenz, Sect. 10.2 
showed a significantly higher degree of individual behavioral changes among the 
panelists than in all other regions. The degree of attitude change is high but not as 
outstanding as in that of behavioral change.

Thus, the following interim conclusion can be made: Firstly, collaboration in 
climate initiatives leads to a high degree of attitude changes in a broad range of 
fields—from issue awareness to motivation for sustained behavior. Since these 
changes depend on characteristics of the participants and the local processes, the 
relatively low variation within the regions is actually remarkable. Secondly, a 
change in climate-related attitudes often precedes a pro-climate change in behavior. 
However, in the field of climate issues, too, attitude changes are not the only fac-
tor for behavioral changes, and attitude change does not necessarily translate into 
behavioral change to the same extent.

Table 10.4  Index of pro-climate attitude and awareness changes—regional level. (Source: Third 
survey of citizen panels)
Region N Mean Median SD
Bregenz 21 3.0 4 1.5
Mariazell 21 3.1 3 1.0
Bremen 56 2.9 3 1.3
Bremerhaven 24 2.9 3 1.3
Wennigsen 40 3.0 3.5 1.2
Pamplona 46 3.1 4 1.4
Saragossa 124 3.5 4 1.0

Additive index of attitudinal item scores (see explanation above)
SD standard deviation
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Again, checking the validation of the results on attitude change should substanti-
ate these findings. All the questions used for the additive index are aimed at mea-
suring whether the attitudes in certain areas have changed due to participation in 
the local climate initiatives. Therefore, we checked the view of the climate initia-
tive as a whole, of its effectiveness and of the various events offered. Survey 3 
includes corresponding questions. Since we would expect attitude changes to be 
based upon participation in the climate panels, panelists who have a high degree of 
attitude change should also have a positive overall assessment of the climate initia-
tive as well as of its effectiveness and of its various events. Thus, we would expect 
significant correlations between the attitude change index and these variables. In 
the case of the effectiveness assessment—for reasons of questionnaire design—
the statement used in a battery of items asked whether the participants agreed or 
disagreed with the statement that the initiative was ineffective, hence we expect a 
negative correlation. Table 10.5 shows the correlation between the attitude index 
and the validation variables.

In all three countries we observe the same tendency: The significant correlations 
indicate that citizens’ attitude changes are linked to the participation process. With 
regard to the overall assessment we see that citizens with a higher extent of attitude 
changes also evaluate the climate initiative more positively. While there are no con-
siderable differences between Austria (0.49) and Germany (0.53), the relationship is 
somewhat weaker in Spain (0.35). Since the overall assessment is a very general con-
cept, more information could be gathered by comparing the attitude index to the ef-
fectiveness of the climate initiative as well as the evaluation of the information events.

Overall we see the same pattern in both aspects: The better the evaluation of the 
initiative’s effectiveness and of its events the higher the number of attitude changes. 
Nonetheless, compared to the previous finding we see a considerable difference 
between the three countries. While the relationships are especially strong in Aus-
tria, the picture is less clear in Germany and Spain. However, an essential part of 
the differences between Austria and the other countries is due to statistical reasons. 
Since the number of panelists in Austria is rather low (the Spanish panel is four 
times bigger), each panelist in Austria has a higher impact on the correlation score 
than in Spain or Germany. In conclusion we could say that citizens who have a high 
degree of attitude change also have a positive view of the climate initiative, its ef-
fectiveness, as well as the assessment of the range of events offered, and vice versa.

Table 10.5  Correlation between attitude index and different assessments of the climate project. 
(Source: Third survey of citizen panels)
Country N Overall 

assessment
Ineffectiveness Meetings and events

Austria 38–40 0.49** − 0.52** 0.53**
Germany 114–117 0.53** − 0.26** 0.24*
Spain 141–170 0.35** − 0.17* 0.17*

Spearman’s rank correlation coefficients
*p < 0.05; **p < 0.01
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10.4  Exploring Antecedents of Attitude and Behavior 
Change

As discussed in more detail in Chap. 7, impacts such as changes in climate-relevant 
attitudes and behavior are linked to a multitude of effects regarding activities, out-
puts and outcomes of the participation process. By observing processes over time 
the e2d evaluation approach makes it possible to investigate causal mechanisms and 
preconditions necessary for attitude and behavioral change. The aim of this section 
is to give an explanation for the magnitude of the changes we saw in Sect. 10.2 and 
10.3 and proceeds as follows: Since we expect behavior change to be based upon a 
shift in attitudes or reinforcement of a pro-climate stance, we begin by exploring the 
relationship between attitude and behavioral change. We then investigate if and to 
what extent the hypothesized effects of the (e-)participation design rest upon two ba-
sic—individual and collective—mechanisms: (a) individual information feedback 
via the CO2e calculator/book based on monitoring consumption behavior, including 
the possibility to compare one’s own CO2e emissions over time and with others and 
(b) integration within a collective process that supports the formation of a commu-
nity, social learning, and capacity building. For this purpose we investigate a series 
of relationships using correlation figures. To begin with, Table 10.6 shows the rela-
tionship between the attitude and behavior indices we used in the previous sections.

As expected, the correlation between the degree of attitude and behavioral 
change is quite strong. Of seven panels, six show a significant connection between 
attitude and behavioral change ranging from 0.30 in Saragossa to 0.61 in Mariazell 
and Pamplona. This shows that a change in attitudes is often—but not necessarily 
always—followed by a change in individual behavior. It is important to highlight 
that we see noticeable regional differences in the relationship between both impact 
factors. While all German cities (Bremen, Bremerhaven, and Wennigsen) have the 
same degree of correlation, this pattern changes when we look at Spain or Austria. 
This indicates that local circumstances (i.e., the characteristics of the panel or the 
overall process; see Chap. 9) might increase or decrease the correlation between 
attitude and behavioral change. Bregenz is the only case that does not show the ex-
pected correlation. This can be explained by a combination of local panel and pro-
cess characteristics: On the one hand, being the panel with the largest percentage of 

Region N Rho
Bregenz 21 0.08
Mariazell 20 0.61**
Bremen 53 0.44**
Bremerhaven 24 0.43*
Wennigsen 39 0.43**
Pamplona 46 0.61**
Saragossa 123 0.30**

Rho Spearman’s rank correlation coefficients
*p < 0.05; **p < 0.01

Table 10.6  Correlation 
between attitude and behav-
ioral change indices. (Source: 
Third survey of citizen 
panels)
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environmentalists, it started with the highest awareness and attitude levels regard-
ing the need for climate protection, which left less scope for further increases; on 
the other hand, our data suggest that the relatively high extent of behavioral changes 
can be explained by the significantly higher levels of individual motivation and 
process support. Interestingly, as the relatively low community feeling among the 
Bregenz panelists indicates, the impetus for change seems to be largely individually 
based rather than being driven by collective mechanisms. These explanatory ele-
ments are empirically substantiated but not shown here in detail for lack of space.

10.4.1  Information Feedback Effects

As pointed out by Thaler and Sunstein’s (2008) notion of the “gentle nudge,” pro-
viding appropriate individual information feedback on a person’s own energy con-
sumption, together with the opportunity to compare personal outcomes with those 
of others, can serve as a trigger towards energy conservation. In the e2d project 
we expected that this combination of historical and normative information on a 
panelist’s CO2e emissions would have a similar potential to initiate a learning pro-
cess and to stimulate a change of behavior towards more climate-friendly practices. 
Since the “gentle nudge” argument refers to a mixture of possible effects, the panel 
surveys include measurements on (1) the individual learning effects for climate-
friendly behavior (learning), (2) whether the data provided has shown the relevance 
of personal consumption behavior for the individual CO2e balance (relevance), 
(3) whether the data gives helpful hints on concrete starting points for behavioral 
changes (guidance), and (4) whether comparison with others encourages a reduc-
tion of CO2e emissions (comparison). Table 10.7 shows the correlation between the 
behavioral change index and these factors. As becomes clear in Table 10.7, in all 
three countries behavioral changes are to a certain degree linked to “gentle nudge” 
type effects. However, again the relationship varies within the countries where the 
panels were located. Before we move to details, it is advisable to keep in mind that 
due to the small number of cases we can only expect tendencies rather than signifi-
cant figures in Austria. Regarding the overall learning effect from the continuous 
feedback of CO2e data measuring individual behavioral consequences, we see a sig-
nificant relationship with behavioral change in Germany and Spain. This illustrates 
that, in general, a higher degree of behavioral change is often accompanied by a 

Table 10.7  Correlation between behavior change index and information effects. (Source: Second 
survey of citizen panels)
Country N Learning Relevance Guidance Comparison
Austria 34–36 − 0.02 0.32 0.25 0.25
Germany 102–103 0.24* 0.34** 0.29** 0.14
Spain 151–156 0.18* 0.09 0.08 0.17*

Rho Spearman’s rank correlation coefficients
*p < 0.05; **p < 0.01
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better understanding of its climate-related consequences. In terms of the relevance 
for personal consumption behavior and as possible starting points for behavioral 
changes (guidance) and their link to the behavioral change index, we see a convinc-
ing effect in Austria and Germany, whereas the Spanish panelists did not change 
their behavior on the basis of these factors. Finally, a comparison effect, that is, the 
encouragement of efforts through comparison with others is also present, although 
also showing rather weak relationships with behavioral changes.

While we have seen moderate relationships between the behavioral change index 
and general information feedback, the e2d panel data (survey 3) also provides infor-
mation on the panelists’ assessments of more specific aspects of the CO2e footprint 
measurements: Whether continuous area-specific CO2e footprint information was 
dispensable as a guide for where to change behavior, whether the possibility of 
comparing CO2e footprints was important, whether comparative results of other par-
ticipants led to increased efforts, and whether success in reducing CO2e emissions 
motivated panelists to continue regular monitoring. For each question we created 
a dichotomous variable with 1 representing a strong information feedback effect 
(strongly/rather agree) and 0 representing no effect (rather not/do not agree). Based 
on these variables we generated an additive index which covers important dimen-
sions of the “gentle nudge” hypothesis (maximum index value is 4). Table 10.8 
displays the information index distribution across the three countries.

The pattern observed is similar to the previous findings in Table 10.7: CO2e-
related information effects could be detected in the panels in all three countries. The 
majority of all panelists show a medium or strong gentle-nudge effect (values 3–4). 
Nevertheless, we see that the figures for Germany and Spain are significantly higher 
than in Austria. This pattern is in accordance with the previous correlation between 
behavioral change and general information effects. In both cases the relationship is 
stronger in Germany and Spain, which suggests a somewhat lower role of informa-
tion feedback elements overall in the Austrian panels, which can be explained by 
the comparatively stronger role of intrinsic motivation based on the higher percent-
age of environmentalists already mentioned above.

Table 10.8  Distribution of CO2e-related information feedback index. (Source: Third survey of 
citizen panels)
Country Index 

value
0 1 2 3 4 Total

Austria N 5 13 9 8 6 41
% 12.2 31.7 22.0 19.5 14.6 100.0

Germany N 9 29 26 25 30 119
% 7.6 24.4 21.9 21.0 25.2 100.0

Spain N 17 32 44 65 15 173
% 9.8 18.5 25.4 37.6 8.7 100.0

Additive index of information feedback item scores (see explanation above)
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10.4.2  Social Learning and Community Effects

Since the literature shows that targeting individual consumers and using informa-
tion-based approaches to change energy-related behavior achieves mixed results, 
Heiskanen et al. (2010) claim that a focus on the community level and the role of 
citizens would be more promising. The participation design established in the e2d 
project takes this into account and builds on collective local climate initiatives as 
joint efforts of major stakeholder groups. Citizen panels collaborating with local 
government were expected to provide the basis for community experience, social 
learning, social capital- and capacity building, which should support and facilitate 
behavior changes.

As an indicator of the extent of community building taking place, participants 
were asked twice about the extent to which they felt they were acting as part of a 
community: shortly after the start (first panel survey) and midway (second survey). 
Without showing the results in detail, the first measurement showed that between 
35 % (Bregenz and Mariazell) and 75 % (Saragossa) of the panelists reported a very 
great or great extent of community feeling, and a substantial increase was observ-
able in five of the seven panels at the second measurement. Interestingly, in Spain 
a higher level of community feeling developed with only a low number of face-
to-face meetings. Assuming that strengthening social cohesion and that a mutual 
exchange between local communities would lead to an increase of individual efforts 
to mitigate climate change and also as a means of enhancing the backing, support 
and empowerment of individual intentions, we would expect that a higher degree 
of community feeling would also lead to a higher degree of behavioral changes. 
However, as Table 10.9 shows, at the time of the measurements we did not find a 
confirmation in terms of direct relationships.

At first glance, this finding might be surprising. The high share of onliners 
among the panelists (73.9 % at the start and 50.3 % at the end) and the remote nature 
of electronically mediated participation could be among the factors which work 

Table 10.9  Correlation between community feeling and behavioral change index
t 1a t 2b

Region N Rho N Rho
Bregenz 19 − 0.21 19 − 0.03
Mariazell 17 0.05 15 0.33
Bremen 52 0.11 50 − 0.06
Bremerhaven 22 0.03 22 − 0.03
Wennigsen 32 0.15 32 0.28
Pamplona 43 0.30 38 0.10
Saragossa 113 0.04 116 0.09

Rho Spearman’s rank correlation coefficients, t 1 first measurement, t 2 second measurement
*p < 0.05
a First survey of citizen panels
b Second survey of citizen panels
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against our expectations, but it seems more likely that community effects do not 
translate directly into behavioral change but are mediated by other elements. For 
strengthening the social coherence of a community the experience of face-to-face 
events and their frequency during the participation period are certainly helpful; 
however, the translation into pro-climate behavior depends on many more factors 
such as learning processes, exchange, and the backing of motivations for behavioral 
change.

In addition to community experience, we therefore take a closer look at social 
learning effects as another important causal mechanism for stimulating attitude and 
behavioral change. We assumed that providing opportunities for exchange and de-
liberation with other participants (e.g., at various events) can play a key role in this 
respect. To verify this, panelists were asked if (1) they had learned important facts 
at events (common issue learning), (2) if the exchange with others had revealed the 
importance of their individual behavior to them (exchange experience), (3) if they 
had learned from discussion with others (deliberation), (4) if they had learned from 
examples of climate-friendly behavior at events (exchange good practice), (5) if 
they took an active role in the exchange with others (active contribution), and (6) if 
their statements had been openly received by others (inclusivity). Based on earlier 
research (see Chap. 7), we would expect a higher degree of behavior changes if the 
social learning and exchange practices were positively assessed.

The panel survey delivers information for Austria and Germany, but the low 
number of cases (about 50 % less compared to similar analyses on country level 
in Table 10.7) means that we can only expect tendencies regarding social learning 
effects. As Table 10.10 shows, there is a statistically significant relationship, or at 
least a generally positive tendency, between social learning and the likelihood of the 
panelists’ changing their behavior.

However, the results show that the magnitude of different effects varies at coun-
try and also at regional level. In Austria we see the tendency towards a higher de-
gree of behavioral change as being linked to exchanging experiences with others, to 
deliberation, and to exchanging good practices at events. The strongest correlation 
values with behavioral change in Germany were found with regard to common is-
sue learning and making an active contribution to the exchange with others. Howev-
er, not all factors vary between Austria and Germany. In both countries deliberation 
with others seems to have an impact on behavioral change; the same can be said, 
albeit to a lesser extent, about a climate of inclusivity in the group.

Table 10.10  Correlation between social learning effects and behavioral change index. (Source: 
Second survey of citizen panels)
Country N Common 

issue 
learning

Exchange 
experience

Delibera-
tion

Exchange 
good 
practice

Active 
contribu-
tion

Inclusivity

Austria 15–23 0.01 0.48* 0.34 0.32 0.05 0.20
Germany 49–57 0.27 0.13 0.23 0.01 0.26 0.24

Rho Spearman’s rank correlation coefficients
*p < 0.05
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While data on the social learning variables are missing for the Spanish panels in 
Table 10.11, we can compare all three countries with respect to one other important 
social learning aspect. In fact the exchange on CO2e   footprints with other panelists 
shows one of the strongest relationships of all the social learning effects to behavior 
change in all three countries: highly significant correlations8 in the Spanish (0.33) 
and German (0.29) panels and also a positive tendency (0.24) in Austria. This find-
ing also shows social learning effects in Spain which are in line with the previous 
findings for Austria and Germany. It suggests that the effectiveness of attempts to 
change individual behavior based upon information instruments profits from being 
embedded in a collective process and crucially depends on the regional and local 
implementation of the process.

Finally, a further question in the analysis of community effects is whether partic-
ipation in collective climate initiatives and the strengthening of social cohesion sup-
ported the overcoming of barriers on the part of individuals (e.g., lack of transport 
alternatives, access to advice, financial support, etc.) and whether it strengthened 
individual and collective activities. If this was the case, we would expect a higher 
degree of behavioral changes to take place. The panel survey provides information 
on how participants evaluate the contribution of the collective initiative to alleviate 
(personal) barriers to pro-climate behavior, to strengthen individual efforts, and to 
enforce the importance of further activities against climate change.

Before looking at the relationship between community effects and behavioral 
changes, we provide a short descriptive overview. When asked to evaluate the gen-
eral potential of a collective effort to alleviate individual barriers in the survey mid-
way through the process, the majority of the panelists in all cities gave very posi-
tive assessments. To the same extent, panelists agreed that the common initiatives 
also strengthened their individual efforts to change climate-relevant habits. In both 
cases the Spanish panels showed significantly higher percentages of positive replies 
(around 80 %). The question on the need to conduct further common activities for 
climate protection turned out to differentiate insufficiently (95 % of all panelists 
agreed on its importance). However, the question on barrier-removing effects was 
taken up again in a more concrete, personal form in the third survey at the end of 
the participation processes. It asked panelists to assess whether “the joint efforts of 
the climate initiative have helped (you) to overcome personal barriers to climate-

8 Rho Spearman’s rank correlation coefficients; p < 0.01.

Table 10.11  Correlation between community effects and behavior change index. (Source: Second 
survey of citizen panels)
Country N Barriers 

removeda
Efforts 
strengthened

Further commu-
nity activities

Austria 31–39 0.20 0.42* 0.31
Germany 102–120 0.31** 0.12 0.21*
Spain 152–168 0.35** 0.14 0.06

Rho Spearman’s rank correlation coefficients
*p < 0.05; **p < 0.01
a Third survey of citizen panels
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friendly behavior.” The extent of positive replies to the question on the participants’ 
own experience was much lower than those received in the previous survey on as-
sessing the general potential to alleviate barriers for individuals: On average 46 % 
strongly agreed or rather agreed, again to a significantly higher extent in Pamplona 
(56.5 %) and Saragossa (66.4 %). Nevertheless, this assessment of the community’s 
contribution to reducing barriers on a personal level, after up to two years of collec-
tive initiative experience, suggests that it did help to remove barriers to some extent 
but also clearly shows its limits. We now proceed to inspect the correlation between 
the community effects described and the behavioral change index (Table 10.11).

The results confirm a positive relationship between behavior change and the three 
specific community effects for practically all countries involved; some correlations 
are highly significant. This holds especially for the direct relationship between a 
contribution in the form of the removal of personal barriers and behavioral changes. 
In addition, the stimulation of personal effort through the common initiative goes 
hand in hand with behavioral change, as indicated by the high correlation figure for 
Austria and the positive though weaker relationships for the two other countries. 
This finding is noticeable insofar as the small sample size was unlikely to yield 
significant values. Finally, we also see a positive relationship for the third variable 
for both Austria (0.31) and Germany (0.21) but not for Spain: Panelists who attach 
much importance to conducting further community activities for climate protection 
such as the one experienced show a higher extent of behavioral changes. In sum, 
this pattern among the findings lends empirical support to the hypothesized positive 
contribution of community-related effects to pro-climate behavioral change.

10.5  Conclusions

This chapter analyzed the extent to which a particular participation design around 
citizen panels in the e2d project led to increased awareness of climate-relevant con-
sequences of everyday practices and changed attitudes as well as behaviors so as to 
support climate protection through low-carbon lifestyles. Seven similarly organized 
citizen panels in Austria, Germany, and Spain, collaborating over up to 2 years with 
governments at local level on the target to reduce CO2e emissions by at least 2 % per 
year, were the centerpieces of collective local initiatives. One common core element 
was the regular monitoring of individual consumption activities by the panelists and 
feedback of information on CO2e impacts for each of the five everyday activity cat-
egories, which allowed a comparison of the outcomes over time as well as with the 
panel and the national average. Two further core elements were access to various 
forms of information supporting steps towards CO2e reduction and the provision of 
issue-specific local events, meetings, and other opportunities for exchange.

For all these participation activities, panelists could either use traditional me-
dia and face-to-face contacts or e-participation. Based on the relevant literature we 
expected that the unique combination of continuous individual CO2e monitoring 
with information feedback and community engagement over a sufficiently long pe-
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riod would have positive impacts on promoting both climate-relevant attitudes and 
behavior. The main results from three waves of surveys among the seven citizen 
panels (at the beginning, middle, and end of the processes) can be summarized as 
follows:

The empirical analysis shows that pro-climate awareness, attitude, and behavior 
changes have taken place during the participation processes in all panels although to 
different degrees. While a high increase of climate awareness and pro-climate atti-
tudes was observable and could be attributed to the participation exercises, changes 
of behavior did not occur to the same extent. This is partly explained by behavioral 
changes that already took place before the participation exercises (e.g., in the field 
of water consumption), partly by the difficulties of changing social practices (e.g., 
nutritional habits) and local context conditions (e.g., transport options). However, 
in view of these constraints, an overall change of climate-relevant behavior of about 
20 % of the change potential on average as measured by the total change index is 
definitely noteworthy. The pattern of behavior changes largely confirms the exist-
ing literature and the “low-cost hypothesis” in particular. While differences in the 
behavioral changes tend to be related to context conditions in each region, regional 
differences in attitude changes are more related to panel characteristics at the start 
of the processes and characteristics of the local processes themselves. For exam-
ple, the significantly higher attitude change among the panelists in Spain is made 
plausible by the comparatively lower profile of knowledge and interest in climate 
change at the start than in all other regions, whereas the characteristics of the panel 
in Bregenz displayed the opposite pattern.

In almost each region the results showed a relatively strong positive link between 
attitude and behavior change; however, they also indicated that attitude changes are 
not the only factor for behavioral changes and attitude change does not necessarily 
translate into behavioral change to the same extent. Since the changes observed rest 
on specific assumptions on causal mechanisms and mediating factors, the empirical 
analysis was also intended to shed light on the role of these. One part concerns the 
role of individual information feedback effects (“gentle nudge”), another one relates 
to collective social action aspects (community and social learning effects); the par-
ticipation exercises rested on a combination of both. Moderate “gentle nudge”-type 
effects of the participation processes on behavior changes were confirmed for all 
three countries, although to a lower degree in Austria. In regard to the contribution 
of community factors, the majority of the panelists reported a community feeling 
and a substantial increase over time; nevertheless, the data do not substantiate a 
direct effect of community experience on behavioral change. However, a number 
of community-related factors were positively related to behavioral change, such as 
common issue learning, deliberation, exchange of experience, particularly on the 
topic of CO2e footprints and good practice as well as the personal experience of ef-
fort enhancement and the removal of barriers through community support.

The fact that the participation processes lasted up to 2 years and that all seven ex-
ercises had identical contents and were similarly organized provide a firm basis for 
the comparative analysis. The empirical evidence based on longitudinal evaluation 
leads us to the conclusion that attempts to change individual behavior towards pro-

10 Attitude and Behavior Changes Through (e-)Participation in Citizen Panels …
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climate lifestyles through individual information feedback are more effective when 
they are embedded in a collective process such as joint local initiatives as participa-
tory exercises. However, much depends on the regional and local implementation 
of the process, the participants’ motivational profile, their abilities, and the support 
and change options available to them on their way from “carbon capability” (cf. 
Whitmarsh et al. 2011) to a carbon neutral society.
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