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Abstract: As sustainable waste management has become an important environmental
concern, growing emphasis is being given to policy tools aimed at increasing recycling
behavior by households. Information is a common policy tool, but may not always reach
the individuals whose behavior is being targeted, i.e., those reluctant to recycle. This study
examined individual differences in attention to recycling information and demand for such
information. A nationwide survey in Sweden showed that having personal norms for
recycling is important when it comes to obeying and seeking environmentally relevant
information. In contrast to earlier research, this study found that lack of information alone
is not a significant antecedent to the intention to seek information. Personal norms were
found to moderate the effect of perceived lack of information on the intention to
seek information.
Keywords: information behavior; attention; recycling information; personal norms

1. Introduction
Disproportionate solid waste production is a serious problem in modern societies, and sustainable
management has therefore become an important concern for governments [1]. Recycling can reduce
the amount of waste that goes to incineration or landfills, as well as reducing energy use and emissions
generated, bringing environmental and economic benefits [2]. Along with the development of technical
solutions, policy measures promoting individuals to recycle are critically important. Information is a
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widespread policy measure aimed at increasing environmental concern, awareness about
environmental problems and (for example) participation in recycling programs. Depending on the
source and message, information as a policy tool can be an effective way to spread knowledge about
new systems of waste handling, facilities and the recycling procedure. Information also has the
potential to persuade, creating positive attitudes towards the recycling system among the public [3,4].
Problem awareness has been shown to be an important antecedent for pro-environmental behavioral
intentions and behavior [5-9]. This problem awareness could be activated by information, and an
improved knowledge about the problem. However, it has been questioned whether improved
knowledge and positive attitudes are successful ways of changing actual behavior [10,11]. According
to Martinez and Scicchitano [12], the use of mass media information can be effective within limits, but
the effectiveness is partly due to the ―design‖ of the message. An effective message is suggested to
take motivational factors as well as possible barriers for changing the behavior into account [10,13-15].
Another question addressed here is whether mass media information could actually pass by without
attention from recipients and consequently without being processed or taken into account. For example,
implementation of a recycling program must often be accompanied by sufficient information and
promotion in order to make householders aware about how and when to use it. Informational
promotions may make use of various media such as leaflets delivered to households or announcements
in the local press or radio. Though leaflet drops or adverts in the local press are among the cheapest
ways to administer policy tools as information, it has been questioned whether their message is even
received or understood [16]. Despite extensive publicity over many years for the kerbside recycling
program in England, many residents claimed to have seen none, which supports the argument that
information in terms of leaflet drops are often regarded as junk mail [17]. Thus, the persuasive impact
of information depends not only on factors associated with the information (e.g., the type and structure
of arguments), but also on the recipient’s attention and cognitive processing of the information, as well
as individual factors. These individual factors include socio-demographic variables such as age, gender
and education, as well as psychological variables such as attitudes, values and beliefs, and they can all
impact how a message is attended to and how persuasive it is [18]. Apart from difficulties arising in
reaching the target group of the information, more general education and information to give a broader
picture of waste management are required in order to apprise the public of the necessity of sustainable
waste management. This study addresses individual differences in relation to two aspects of
information behavior, namely attention and information seeking.
1.1. Information Behavior
This study examines information behavior, which is an ―umbrella term‖ that includes, among others,
perceiving and processing information, as well as actively seeking information [18]. Information
processing has perhaps been the most commonly researched information behavior in psychology,
e.g., [3,19-22]. Previous research on information processing typically attempts to explain the different
steps and ways in which information is processed and how it affects attitudes [20]. Another field of
research has examined information seeking [23], focusing on motivational factors and antecedents to
seek information, e.g., [23-25]. Overall, there is a need among policy makers to acknowledge that the
ability to comprehend, accept and process information may vary between individuals. It can therefore
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be assumed that there are individual differences with regard to how information is comprehended and
sought, in respect to a policy tool. Previous research has been dominated by studying information
behavior regarding product information (e.g., consumer information; [21]) and information regarding
health (e.g., health information-seeking; [26]). Less attention has been given to behaviors associated
with information regarding the environment. It can be assumed that reactions toward environmental
information, such as recycling information, differ from reactions toward information regarding
consumer products [10]. Environmental information often appeals to self-sacrificing actions and, in
contrast to health information, it contains information about impersonal risk rather than personal
risk [27]. There is thus a need to study information behavior specifically in relation to
environmental information.
By recognizing individual differences in regard to responses to information, recycling information
campaigns may be designed to reach even those people who are less likely to attend to, or seek,
recycling information.
1.2. Information Attention
In accordance with early information processing research, McGuire [21] proposed a behavioral
―chain of responses‖ comprising six steps in an attempt to understand information processing [21]. The
argument was that omission of any of these six information processing steps would cause the sequence
to be broken, so that subsequent steps would not occur. Attention is one of the early steps in
McGuire’s paradigm, as it is essential for further processing of the information and, in turn, whether
the message has any impact on the recipient’s attitudes or behavior [20,21]. According to the
information-processing paradigm proposed by McGuire, the recipient must be presented messages in a
suitable way and, given that exposure occurs, the recipient must pay attention to the message in order
for it to produce attitude change. Today, most of us are exposed to a vast amount of information, in
many different forms, but only a fraction of the information is processed. People tend to engage in
information that comforts and agrees with their own ideas and avoid information that contradicts their
opinion or that does not seem relevant to them. This phenomenon has been described in terms of
selective exposure [28]. Both attention and exposure have been more or less operationalized in similar
ways in previous research. However, while exposure has been measured as individuals’ preferences for
exposing themselves to different information, attention should be regarded as a more passive process
of perception [20]. There are individual factors associated with how information is selectively attended
to, e.g., socio-demographical factors such as age, gender, education and lifestyle correlate with
attention to information [18]. Moreover, factors associated with attention to information can also be
psychological in the sense that they relate to a person’s beliefs and attitudes. It has been recognized
that people are more likely to notice information that is relevant for their current goals. In addition, it
is widely accepted that people attend to information that agrees with the attitudes they already
hold [20,28,29]. At the same time, there is a tendency for people to prefer information that confirms
their preconceptions or hypotheses, regardless of whether it is true or not [30]. Therefore, it is
reasonable to assume that people with strong positive environmental attitudes will pay attention to
information about environmental protection to a greater extent than those who have neutral or
ambivalent environmental attitudes.
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1.3. Information Seeking
Information seeking is a conscious, energetic way of acquiring information [22]. Compared with
attention, information seeking can be viewed as a more active and directed behavior [31]. Analysis of
information-seeking behavior is worthwhile, since recipients must primarily pay attention to a
persuasive message in order to generate an attitude change [20]. In research on information-seeking
behavior, people are assumed to search for information when they experience a lack of knowledge [22].
However, beliefs about one’s own capacity to gather information have been found to have a
moderating effect on information seeking [27].
Furthermore, people sometimes avoid information despite feeling a lack of knowledge [32], again
illustrating that more intervening factors need to be identified. Beliefs about the topic concerned and
personal goals in relation to that topic could be additional factors to explore in relation to information
seeking. If people are presented with information that they think is relevant for them, they may also
seek information with the intention of making appropriate decisions. For example, changes in the
surroundings world can induce a sense of personal relevance and by that have an effect on information
seeking. A possible influence of changes in circumstances such as critical incidents (e.g., the ultimate
up-to-date oil leak outside the Mexican Gulf) could therefore serve as a stimulating factor for
information attention and seeking. Other factors found to be significant in predicting information
seeking include a notion of normative social pressure to be informed [33].
1.4. Norms
Previous studies have concluded that norms constitute a strong motive for environmental
behavior [34,35]. A norm is generally defined as an expectation held by an individual about how he or
she ought to act in a particular social situation [36]. The norm provides an impetus for proper behavior
and the individual need not deliberate about consequences. Norms can further be divided into two
groups, one at the societal level, that is social norms, and one at the personal level, personal norms.
In general, personal norms are social norms that have been internalized and have become a part of a
person’s conscience. The essential distinguishing factor between social norms and personal norms is
where the threat of sanctions or the promise of rewards comes from. Such sanctions or rewards can be
administered by other people in a social group (social norms) or by the actor her- or himself
(personal norms). In short, sanctions and rewards can come from outside or from within [37].
Social norms are further divided into descriptive and prescriptive norms, each referring to a
separate source of human motivation [38]. The descriptive norm describes what is typical or normal
behavior in a specific situation. A descriptive norm can offer an information-processing advantage and
a decisional shortcut when people choose how to behave in a particular situation [38]. A prescriptive
or injunctive norm specifies what people ought to do; how people in the same culture or society ought
to act to preserve everybody’s best interest. It refers to rules or beliefs as to what constitutes morally
approved or disapproved conduct.
Research in environmental psychology has stressed the role of personal norms as personal moral
obligations (e.g., ―what I ought to do‖) in environmental behavior, perhaps even more predominantly
when it comes to recycling [39-42]. Personal norms are specific personal guidelines for appropriate
behavior and may either be internalized social norms or norms derived from higher order values [36].
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However, results regarding the unique influence of social norms on recycling are mixed and
indirect [42], whereas personal norms are directly related to recycling behavior [40,43,44].
Consequently, the effect of personal norms appears to be stronger than the effect of social norms,
especially on recycling [42,45]. In addition, some studies show that social norms influence behavior
only via personal norms [40], see also [41,44,46]. If the behavior involves self-sacrifice, personal
norms serve as a reminder of values important to the individual [35,47], which may help overcome the
barrier to high-cost recycling. In addition, personal norms to take pro-environmental action are
generally activated by beliefs that environmental conditions are threatened. One aim of the present
study was to investigate whether personal norms have a moderating effect on information-seeking
behavior, e.g., whether in order to be willing to attend to and seek environmentally relevant
information it is necessary to have more specific problem awareness, namely that recycling can be an
important contribution to reducing environmental problems. Therefore, personal norms can be
assumed to also influence information behavior in relation to recycling information.
1.5. The Present Study
In this study, we examined the antecedents of attention to information on recycling. In particular,
we investigated how demographic factors (gender, education and type of dwelling) and psychological
factors (environmental concern and personal norm) affect attention to information. The primary aim
was to identify factors that can improve the likelihood of information being attended to.
A second aim was to examine factors that can predict seeking of recycling information. Here,
we used the intention to seek information as the dependent variable. We hypothesized that lack of
information as well as personal norms and an intention to change behavior can predict an individual’s
intention to seek information. In addition, we expected personal norms to moderate the relationship
between lack of information and the intention to seek information (see Figure 1). This relationship
(as an interaction term) was tested by a hierarchical regression model.
Figure 1. Hypothesized model of information seeking intention.
Personal norm

Information
insufficiency

Behavioral change
intention

Informationseeking intention
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2. Method
2.1. Sample and Procedure
A postal questionnaire was administered to 1,000 randomly selected respondents aged 20–65 years
living in Sweden. A lower age limit was set in order to avoid adolescences that still live at their
parents’ home and an upper limit was set in order to comprise respondents that are not yet retired from
work. The questionnaire was sent out in two batches during the months of May and June 2007. Each
batch included a cover letter, a copy of the questionnaire and a pre-paid return envelope. In addition,
all respondents were sent a combined reminder and thank you card. After these two reminders, the
total response rate was 48% (N = 430). Usable questionnaires from 418 respondents were included in
subsequent analyses. The mean age of the respondents was 45 years and gender distribution
included 44.5% men. Approximately one-third of the respondents had a university degree.
2.2. Questionnaire
In the introduction to the questionnaire, respondents were informed about the overall purpose of the
study, which was to investigate people’s thoughts and behavior in relation to source separation of
waste. The focus was mainly on the respondents’ current knowledge about waste separation, and on
their motives for recycling or their reasons for not doing so. Attitudes, norms and self-reported
behavior were also measured and there were questions tapping beliefs and behavior regarding
recycling information. The questionnaire consisted of seven parts, three of which are analyzed here,
namely attitudes, norms and knowledge about recycling behavior. Questions about background
characteristics (age, education, type of dwelling and gender) concluded the questionnaire.
2.3. Measures
Information attention. The dependent variable was measured by asking respondents if ―they had
paid attention to any information regarding waste separation or recycling during the past month‖.
Initially, answers were given on a 3-point scale consisting of 1 (several times); 2 (sometimes)
and 3 (not at all). The variable was then recoded into a dichotomous variable of noticed (1–2); or not
noticed (3).
Information-seeking intention. The second dependent measure was measured by a single statement:
―I am prepared to search for more information in order to sort more of my household waste‖. Answers
were given on a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree).
Lack of information. This was measured by asking the respondents whether they believed they had
sufficient knowledge about what to recycle; whether they perceive a lack of information. Answers
were given as one of three options: no, uncertain and yes.
Behavior change intention. This was measured by the statement: ―I plan to recycle more of my
waste in the coming year‖. Answers were given on a 7-point scale ranging from 1 (strongly disagree)
to 7 (strongly agree).
Each subsequent construct, i.e., personal norm and environmental concern, was derived from a
principal component analysis (PCA) with Varimax rotation.
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Personal norm. PCA on the statements capturing the normative component resulted in a one-factor
solution. Answers to the statements included were all given on a 7-point Likert scale ranging from 1
(strongly disagree) to 7 (strongly agree).
The items ―I believe I have a personal responsibility to recycle my waste‖, ―I feel a personal
obligation to contribute to environmentally friendly waste separation‖, ―I would react negatively if I
discovered that waste that could have been recycled had been disposed of in the wrong place‖, and
―I feel bad if I don’t recycle my waste‖ formed a factor labeled personal norms (α = 0.84).
Environmental concern. This factor appeared from the PCA and included the following items:
―Environmental issues are important and should receive more attention‖, ―It is important that we do
what we can to minimize the load on the environment‖, ―I am prepared to lower my standard of living
if necessary to protect the environment‖, ―It takes a lot of effort to act in an environmental friendly
manner‖ (reversed) and ―Too much tax money is devoted to environmental protection‖ (reversed).
Ratings of the items included were all given on a 7-point Likert scale ranging from 1
(strongly disagree) to 7 (strongly agree). The factor was labeled environmental concern (α = 0.70).
For the demographic variables, gender was coded as ―0 = man‖ and ―1 = woman‖; education was
re-coded into three groups: 1 = statutory schooling, 2 = higher schooling and 3 = college or above.
Finally, type of dwelling was coded as living in a flat (0) or in a house (1).
2.4. Data Analysis
Analyses were carried out in two parts. In the first part, a binary logistic regression was conducted
to test three demographic variables (gender, education and type of dwelling) and two psychological
variables (environmental concern and personal norm for recycling) for the dependent variable attention
of information.
In the second part, information seeking (a continuous variable) was used as the dependent variable
and a multiple regression was performed to test the model proposed for information-seeking intention.
Lack of information, personal norm and behavior change intention were used as independent variables.
3. Results
3.1. Attention to Recycling Information
A logistic regression was performed with information attention as the binary dependent variable.
Type of dwelling, gender, education, environmental concern and personal norm were used as predictor
variables. A total of 397 cases were analyzed and the full model was found to be statistically reliable
(chi-square 13.37, df = 5, p < 0.05). The model accounted for between 3.3% and 4.5% of the variance
in information attention. Personal norm, type of dwelling and gender were all significantly associated
with paying attention to information. Those who felt a normative obligation to recycle were more
likely to have noticed the information, as were women, and those living in a house rather than in a flat.
Table 1 gives the Wald statistic and associated degrees of freedom and probability values for
each predictor variable. The model correctly predicted the attention to information for 63.6% of
respondents, 27.3% of those who had not paid attention to any information and 84.4% of those who
had paid attention to information.
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Table 1. Logistic regression of information attention *.

Regression
SE
Wald
P
Coefficient
Type of dwelling
0.493
0.366
3.20
0.023
Gender
−0.463
0.376
2.33
0.033
Education
0.049
0.256
0.35
0.748
Environmental concern
−0.097
0.245
0.67
0.483
Personal norm
0.202
0.180
3.42
0.039
Note: *Dependent variable coded 0 = have not noticed information; 1 = have noticed information.
Predictor

3.2. Intention to Seek Information
In the second part, a hierarchical regression analysis was performed in order to test the
predictability of lack of information, behavior change intention and personal norm on
information-seeking intention. When questionnaires with missing data (on the variables included in the
analysis) were removed from the analyses, 408 questionnaires remained and were included in
the analysis.
Table 2 shows the means, standard deviations and product-moment correlations between the items
and indices. As expected, the means were near the middle of the scale, except for personal norm,
which had a slightly higher mean. The correlations were all non-significant.
Table 2. Mean values (M), standard deviation (SD) and Pearson product moment
correlations among the variables in the hierarchical regression.
M
SD
1
2
3
1 Intention to seek information
4.19
1.67
—
2 Lack of information
1.73
0.81
−0.043
—
3 Behaivor change intention
3.70
2.11
0.176
0.117
—
4 Personal norm
5.31
1.32
0.349
−0.066
0.092
Note: All measures range from 1 to 7, except lack of information that ranges from 1 to 3.

4

—

A hierarchical regression was performed in order to examine the model (see Figure 1) for prediction
of intention to seek information. In a first step, three predictors were added: intention to recycle
more waste, personal norm and lack of information. This model was statistically significant,
F(3,402) = 22.5, p < 0.001, R²= 0.144. As shown in Table 3, personal norm and intention to recycle
more both had a significant effect, while lack of information was not a significant predictor. Since the
hierarchical regression included an interaction term, all variables were standardized.
The interaction variable was entered in a second step. The interaction variable coded for the
interaction between lack of information and personal norm. The addition of this variable significantly
increased the model; F(4,401) = 4.16, p = 0.042, R2adj = 0.009. The resulting model was significantly
greater than zero, F(4,401) = 18.1, p < 0.001, R²= 0.153.
The relationship between lack of information and intention to seek information was not a
straightforward linear main effect. Only when lack of information interacted with personal norm did it
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influence the intention to seek information. As the data show, lack of information had an effect on
information-seeking intention only for those who felt a personal obligation (personal norm) to recycle.
Table 3. Results of the hierarchical regression analysis of intention to seek information.
Model
1

2

Predictor
Lack of information
Personal norm
Intention to recycle more
Lack of information
Personal norm
Intention to recycle more
Interaction

β
−0.039
0.331
0.150
−0.035
0.337
0.144
0.094

p
0.405
0.000
0.001
0.448
0.000
0.002
0.042

4. Discussion
The main purpose of this paper was to examine individual differences in relation to information
behavior. This was done by exploring attention to information and seeking of information. The study
first proposed and tested different factors influencing individual information attention. The data
obtained supported the predicted relationship between personal norms and readiness to pay attention to
environment-related information, suggesting that a personal norm, which signifies what the individual
ought to do in relation to recycling, framed information attention. This result is partly in accordance
with the view presented by [47-49] positing that values direct attention toward value-congruent
information, resulting in an increased general awareness of environmental problems. The results in the
present study suggest that personal norms could have the same influence. Although the factors
included in the logistic regression could only account for a small proportion of the variance in
information attention, those factors that were not statistically significant are of theoretical interest.
Level of education was not a significant predictor, signifying that lack of formal education is not a
barrier to information attention. Environmental concern was also unrelated to attention to information.
This result contradicts earlier findings that people are biased towards information consistent with their
attitudes [50]. Confirmation bias is a cognitive bias, whereby people tend to notice and look for
information that confirms their existing beliefs, whilst ignoring anything that contradicts those beliefs.
It is thus a type of selective thinking. However, the present study found that having a positive attitude
to environmental issues did not explain attention to environmentally relevant information.
A general awareness concerning environmental problems as threats to the biosphere and humankind
did not influence the level of information attention. Having general awareness of the problem was
thus shown to be important for generating problem awareness concerning a specific situation,
in this case unsorted waste as a cause of environmental problems and the seriousness of these
waste-induced problems.
The second part of the analysis used intention to seek for information as a dependent variable, and
here too the personal norm was an important predictor. As well as being related to the intention to seek
information, the personal norm was an important moderator of the effect of lack of information on
intention to seek information.
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Taken together, these findings may have practical implications for information seeking, as
information insufficiency (here: lack of information) has often been seen as the main motivator for
information-seeking behavior. People with neutral or negative attitudes to sorting household waste
may not perceive that they lack knowledge—they may feel they are well-informed but suspicious
about the necessity or effectiveness of recycling. If this is the case, a possible solution is to frame
environmental information differently in order to reach those who hold neutral or negative attitudes
toward environmental issues. By exploring the antecedents of attention to recycling information, we
can find indications why some information fails to reach the target audience.
Moreover, the results showed that a personal intention to change behavior had a significant effect
on the intention to seek information, assuming that information will be sought only when it is relevant
for current goals. A practical conclusion is that people holding personal norms favoring recycling are
more prone to search for environmental information. This calls for a rethink about how different kinds
of information are channeled. Furthermore, considering household waste management (where people
put their household waste) a habitual behavior, with little or no reasoning or planning required,
recycling information aimed at changing attitudes will probably pass by without any notice from
recipients. However, when establishing new environmentally friendly habits, e.g., from not separating
waste to separating, the model of habit change proposes that different kinds of information are more
useful in different phases of behavior change [51]. A prerequisite for changing a habit is to be aware of
current behavior and know that there are alternative ways. For example, Biel et al. [51] argue that
changing a habitual behavior into a new stable habit progresses through several steps, where each step
generates a need for different kinds of support. As a consequence, different kinds of information are
needed in diverse phases. People who have internalized social norms into personal norms can be
assumed to be in the latter stages of behavior change and feedback information can motivate them to
continue with the behavior. Thus recycling information provided e.g., on internet sites should focus
less on creating stronger positive attitudes (and for that reason probably easily processed messages,
which in turn may promote the use of heuristics) and more on giving positive feedback. Since those
who find the information here are more likely to already be recycling, information on how local goals
for source separation are being met (descriptive social norms) as well as on the environmental benefits
(effectiveness) can give further motivation.
Previous studies suggest that an effective design of the kerbside intervention scheme, by
up-following public consultation and gradual introduction of kerbside recycling into targeted areas
with a ―high quality communications campaign‖, the degree of ―satisfaction‖ with the information
about the kerbside scheme was highly improved [52-54]. Not only satisfaction with the information
campaign has been reported. It has also been claimed that a communications campaign had strongly
―influenced‖ individuals to recycle more, and that newsletters were the most effective communications
method. By recognizing the central role of a quality communications strategy in delivering high
participation rates in kerbside collection schemes, research has shown the importance to a dedicated
communication with a plethora of different communication strategies [55].
A weakness in the present study was that by using the survey method we were not able to check for
any differences in the amount and type of information the participants had been presented with or
accessed. Overall, further research is needed to understand how people with different levels of waste
separation behavior and in different phases of habitual change respond to different types of

Sustainability 2010, 2

2795

information in different media. In regard to the representativeness of the sample in this study, a few
notions are worth mentioning here. It should be clear that a sample of 1,000 is not a guarantee of its
ability to accurately represent a target population. A survey sample’s ability to represent a population
has in large to do with the sampling frame: that is the list from which the sample is selected. Selection
bias is a risk when some parts of the target population are not included in the sampled population.
However, the sample in this study is recruited by a Swedish company that is specialized in information
management and responsible for the operation of the so called SPAR database and by that it
guarantees the randomly selected sample. We ordered a randomized sample with an age criteria that
was set between 20 and 65 in order to minimize the possibility of inclusion of adolescents who still
live with their parents and to only include people that still work and are healthy enough to live at their
own home, in order to ensure the representativeness.
The take-home message here would be that by communicating different kinds of information that
can reach different target groups, there is a greater chance of influencing behavior and attaining better
sustainability in waste management.
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