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Abstract: Global biosphere issues call for an education for sustainable consumption decisions.
Enabling adolescent learners to form sustainable consumption intentions involves an understanding
of underlying internal predictors. The theory of planned behavior (TPB) delivers a useful approach
to this challenge. Understanding of the underlying motives behind sustainable consumption
decision-making, however, requires knowledge and evaluation of three basic sustainability aspects,
the generational, the coherence, and the spatial aspect. As yet, the TPB framework does not
take account of those facets. In this paper, we propose an extension of the TPB that meets these
shortcomings by integrating the sustainability aspects while including the concepts of sustainability
knowledge and sustainability values into the existing model. Furthermore, we extended the functional
range of the attitude construct to the three sustainability aspects. The objective of the present article
is to introduce and discuss the adapted framework which can serve as a first step for an educational
implementation of the concept of sustainable consumption.

Keywords: education for sustainable development; theory of planned behavior; sustainable consumption

1. Introduction

To maintain or improve living standards for both present and future generations, it is crucial
that humanity’s actions stay within the regenerative capability of the biosphere. This interrelation
between generational justice and human actions is given emphasis in the definition of sustainable
development as “development that meets the needs of the present without compromising the ability of
future generations to meet their own needs” [1] (p. 43). Concluding, the concept of sustainability aims
at preserving or creating such ecological, social, and economic conditions that allow for long-term and
worldwide need fulfilment. Currently, global society’s behavior opposes the concept of sustainability
as our demands on the biosphere are exceeding the planet’s regenerative capability [2–4]. The UN [5]
calculated that by 2050 the equivalent of almost three Earths will be required to ensure present-day
needs fulfillment. To “redirect humanity towards a sustainable path” [6] (p. 6), the UN adopted
the Agenda 2030 presenting 17 Sustainable Development Goals (SDGs) [5]. The SDGs refer to critical
global challenges that must be coped with to ensure humanity’s survival [6] but also a good life for
every human being [7]. The SDG framework emphasizes the crucial role of sustainable consumption
in implementing the concept of sustainability. Not only is sustainable consumption itself listed as an
SDG (SDG 12), it is also a requirement for achieving further goals (SDGs 2, 5, 6, 13–15). Within the
field of private consumption, young consumers are a critical group in the effort to make a shift toward
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a sustainable world. The habits people develop in their youth have a major impact on their consumption
patterns as adults [8,9]. In addition to this, young consumers have the power to influence their parents’
choices [10]. Thus, equipping young learners with the prerequisites to become sustainable consumers is
a vital step in implementing the concept of sustainability. Here, education plays an important role [7,11].
For an Education for Sustainable Development (ESD) to reach its goal of empowering “learners to
take informed decisions and responsible actions for environmental integrity, economic viability and
a just society, for present and future generations ( . . . )” [9] (p. 12), however, we first require a better
understanding of the internal factors and processes that underlie sustainability-related consumer actions.

As Bandura [12] states, the acquisition and maintenance of new behavior patterns is not simply
based on intuition but rather relies on cognitive processes. Within those introspective processes,
the intention to act is considered the most influential single determinant of reasoned behavior [13–15].
Rieß [15] even notes that any volitional behavior is based on the respective behavioral intention.
Behavioral intention indicates “how hard people are willing to try, ( . . . ) how much of an effort
they are planning to exert, in order to perform the behavior” [16] (p. 181). It can be defined as
the decision to act or not [17]. Meta-analyses found substantial correlations between intentions and
behavior in different domains (e.g., correlation coefficient r = 0.47) [18]. In their meta-analyses on
determinants of pro-environmental behavior, Hines and colleagues [19] and Bamberg and Möser [20]
found the intention to act to be the variable to correlate strongest with behavior (r = 0.52; r = 0.49).
Clearly, forming a behavioral intention does not necessarily lead to performance of that behavior.
This so-called intention-behavior gap is a prominent subject in academic literature. It must be clear,
however, that, in the context of ESD, the aim is not to promote or change behavior but to enable
young learners to take competent decisions. Providing learning opportunities that equip learners with
the preconditions for competent consumption-intention formation first requires understanding of the
central determinants that underlie the respective intention formation (decision-making). The theory of
planned behavior (TPB) provides a useful approach to this challenge. The framework introduces the
constructs of perceived control over the performance of a given behavior, social pressure, and attitudes
toward the behavior as the main direct determinants of intention formation. The TPB was successfully
applied for explaining intention formation of various behaviors including sustainability-related intention
formation [21]. However, up to now, the TPB is not perfectly suitable for ESD as it lacks the integration of
relevant facets like knowledge and evaluation of three sustainability aspects.

In the following, we will give a brief description of the TPB and point out the three sustainability
aspects. We will then bring together both parts by introducing an adapted model on sustainable
consumption-intention formation.

2. The Theory of Planned Behavior

The TPB proposes that behavioral intention can be predicted from three global latent constructs:
attitude toward the behavior (ATT), perceived behavioral control (PBC), and subjective norm (SN) [22].
The ATT construct captures the degree to which an individual has a favorable or unfavorable evaluation
of the behavior in question. PBC describes the extent to which a person finds it easy or difficult to perform
a given behavior [13]. SN conceptualizes the perceived social pressure to perform or refrain from a
behavior [16]. Within the SN construct, injunctive norms and descriptive norms can be distinguished [23].
In their recent version of the TPB, Fishbein and Ajzen [13] adopted this differentiation. Analogous to
the construct of subjective norms in the theory of reasoned action [24], injunctive norms (IN) refer to an
individual’s perception that the behavior in question should or should not be performed. The concept
of descriptive norms (DN) concerns the perceived prevalence of a behavior [21,25]. More specifically,
it refers to the perception that important referent individuals (e.g., parents, friends, and teachers) or
groups are themselves performing or refraining from performing a given behavior. An individual may
want to act similarly to those others (or according to the perceived norm) because he/she wants to
be like them or considers them experts [13]. The three global constructs, ATT, SN, and PBC, are not
independent of each other but influence one another. Each construct is determined by specific sets
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of salient beliefs concerning particular expectations and related evaluations relevant to the behavior.
The TPB can, therefore, be understood as an expectancy–value theory.

Ajzen [16] explains how the ATT, the PBC, and the SN constructs are linked to those beliefs.
He states that, for the ATT construct, a belief conceptualizes the expected behavioral outcome.
The strength of any such belief is multiplied by the subjective evaluation of the respective expected
outcome. The attitude toward the behavior is directly proportional to the sum of the resulting products.
Concerning the PBC construct, beliefs capture the factors that may facilitate or impede performing
the behavior. Those factors can be internal (skills, will power, etc.) or external (opportunities to
perform behavior, availability of information, etc.). The subjective probability that a factor is present
(belief strength) is linked to the respective factor’s influence on facilitating or impeding the performance
(belief power) in a multiple fashion. Control beliefs underlie the PBC, as this construct is conceptualized
as directly proportional to the sum over the products of belief strength and belief power [13]. In contrast
to IN, injunctive normative beliefs do not involve a general social referent but refer to “beliefs that a
particular referent individual or group thinks I should or should not perform the behavior in question” [13]
(p. 134). Any such belief is determined by the perception about the extent to which a specific referent
wants the subject to perform a given behavior multiplied by the subject’s motivation to comply with
that referent [21]. The IN is then directly proportional to the sum of the products. Last, following
the argumentation of Leeuw et al. and Heuckmann, Hammann, and Asshoff [26,27], a descriptive
normative belief can be understood as the product of the perceived likelihood of a specific referent
(group or individual) performing the behavior in question (belief strength) and the extent to which
the subject considers the particular referent to be a behavioral role model. The DN is then directly
proportional to the sum over the resulting beliefs.

The TPB provides a suitable descriptive basis for the purpose of explaining sustainable
consumption decision-making. First, the TPB framework can explain substantial variance in behavioral
intentions [18]. Second, the framework, as exemplifying attitude and behavior theories, aids the
understanding of the causal mechanisms between motivational factors that influence behavioral
intentions [28]. Furthermore, the TPB allows for assessing the strength of relationships between
variables in various circumstances [29]. Then, even though a general behavioral model, the TPB
has proven suitable to explain sustainability-related types of behavior. Among others, the TPB was
applied to explain general pro-environmental behavior [26] as well as specific intention formation in
the fields of travel-mode choice [30], individual consumption [8,31–33], and recycling behavior [34].
Last, the framework provides guidance for designing educational interventions [28] as it helps unravel
the specific impact and interplay of the distinct determinants of a particular consumption intention.
However, notwithstanding those merits, the TPB needs to be modified to thoroughly describe the factors
that concretely underlie said intention. In the following, we will emphasize the necessity to expand the
ATT construct concerning the three sustainability aspects and to integrate the constructs sustainability
knowledge and sustainability values.

3. How to Adapt the TPB to the Requirements of Sustainability

The often-used Oslo definition of sustainable consumption as the “use of goods and services that
respond to basic needs and bring a better quality of life, while minimizing the use of natural resources,
toxic materials, and emissions of waste and pollutants over the life cycle, so as not to jeopardize
the needs of future generations” [35] has been severely criticized in the academic field. In recent years,
a number of scientifically based definitions of the term have been proposed [36,37]. However, several
conceptual approaches often either focus on the impact a given behavior has on ecological, economic,
or social systems or on the consumer’s intention to conserve or improve a condition whereby the
literature focuses mainly on the ecological dimension [38].

In our adapted model, we address both approaches from the perspective of the individual by
integrating knowledge about actual behavioral impacts, sustainability values and attitudes toward
all three sustainability aspects as a direct determinant of behavioral intention. Gathering from the
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requirements inherent in the sustainability and the sustainable consumption concepts (Section 1),
besides its impact- and its intent-orientation, a decision-making model on sustainable consumption
must take into account a behavior’s consequences for contemporary and future generations
(generational aspect). These consequences need to be recognized and evaluated for the local as well as
the global level (spatial aspect) [7]. Third, to meet the demand for generational justice, the perception and
evaluation of behavioral outcomes must apply for economic as well as ecological and social consequences
(coherence aspect) [39]. In sum, sustainable consumption requires the recognition and evaluation
of intra- and intergenerational behavioral outcomes concerning both spatial and coherence aspects.
In summary, a model that aims to describe sustainable consumption intention formation must take
account of three behavioral aspects and focus on both the impact and the intent-oriented character of
sustainable consumption.

As yet, the TPB is mainly concerned with behavioral outcomes concerning the individual.
Hence, to capture the sustainability construct and the intent-orientation more comprehensively,
the framework needs to allow for inclusion of considerations on the three sustainability aspects.
Keeping in mind that the aspects deal with recognition and evaluation of specific behavioral consequences,
it makes sense to include them within the ATT construct, as this construct is already concerned with
the perception and evaluation of behavioral outcomes. However, a person can only assume a behavior
has a certain outcome if he/she is cognizant that the outcome is linked to the behavior. Supporting this
assumption, Milfont and Gouveira [40] found that people who recognize a strong link between their
behaviors and potential distant outcomes show stronger pro-environmental attitudes than those who
do not. Furthermore, it may make or not make a referent a role model concerning a behavioral
domain depending on the perceived consequences that a referent’s behavior has on one or more
sustainability aspects. Additionally, a person can consider the recognition that a behavior has a positive
or negative impact on a sustainability aspect a PBC factor. Someone may, for example, assume that
knowledge about the relation between a particular behavior, the increase in emission of climate active
gases, global warming, and the future loss of agricultural areas and natural resources can make it easier
to decide to perform an alternative behavior. It becomes clear that, to capture each belief construct,
it is necessary to explicitly include knowledge about the impact of specific consumption behaviors on
the sustainability aspects as one precondition for behavioral intention. By integrating a knowledge
component, the model would also capture the impact focus of the sustainable-consumption concept.
The TPB framework itself acknowledges a causal link between knowledge and beliefs, but as yet it fails
to specify that knowledge.

Besides knowledge, values are another substantial factor that needs to be explicitly taken into
account in a TPB adapted to sustainable consumption-intention formation. Not only are values
considered an important part of ESD [9], they are also a causal factor in social decision-making
processes [41]. Vermeir and Verbeke [8] found that individual value orientations also indirectly
influence the intention to purchase sustainable dairy products. More specifically, the individual
importance we attribute to sustainability values may affect the beliefs we form concerning a given
consumer behavior. Schwartz [42,43] argues that, in general, values underlie the evaluation of
behaviors and events. A person will thus use the values he/she considers important to evaluate
the outcomes of his/her consumer behavior. The relation between outcome evaluation and values
can be described by the theory of cognitive dissonance. This theory proposes that, when a person has
contradictory cognitions, he/she will change either one or the other cognition [44]. Someone who
experiences cognitive dissonance between his/her attitudes and a given behavior is assumed to change
the attitudes as changing attitudes is easier than changing behavior [45]. In the same way, a person
will rather re-evaluate the behavioral outcomes that conflict with a particular value than decide the
value to be of little importance as values can only change over time [46,47]. We argue that, through
the mechanism of cognitive dissonance, sustainability values also affect both the specific character of
injunctive and descriptive normative beliefs. If an individual experiences cognitive dissonance between
values he/she considers important and a perceived norm, that individual will evaluate that norm pursuant
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to her/his values. For example, a referent may become a role model sooner due to a certain behavior if this
behavior is compatible with the values (e.g., protecting the biosphere) that the subject considers important.
Respectively, to be motivated to comply with perceived normative prescriptions, those prescriptions
may not conflict with the values the subject considers important. Last, the importance a person assigns
to specific values can affect the PBC construct. Someone may, for example, consider having certain
sustainability values an important factor to help facilitate performing a given behavior. It, therefore,
seems reasonable to include the component of values as a further ultimate determinant to obtain a
more thorough idea of the critical motivational factors that underlie sustainable consumption-intention
formation. Fishbein and Ajzen [13] assume that values determine salient beliefs that underlie each
global construct in the TPB framework. However, to adapt the TPB to the requirements of sustainability,
which values are important to form sustainable consumption intention must be specified.

The next section will illustrate the TPB adaptation by elaborating on the newly integrated factors
sustainability knowledge and sustainability values. We will then illustrate the adapted model by
visualizing each construct over the example on living on a vegetarian diet.

4. An Adapted TPB for Sustainable Consumption-Intention Formation

In accordance with the basic framework, we propose that sustainable consumption-intention
formation depends on three global constructs: perceived behavioral control, attitude toward the
behavior, and subjective norms. We argue that the attitude construct should include considerations
concerning three sustainability aspects. The global constructs themselves are each the result of certain
beliefs concerning the behavior in question and exert direct influence on the intention formation.
Additionally, we propose that the individual importance of sustainability values and two dimensions
of sustainability knowledge (i.e., problem-based knowledge and solution-based knowledge) determine
consumption intention by influencing both control as well as behavioral and descriptive normative
beliefs (Figure 1).
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Figure 1. Adapted TPB for Sustainable Consumption-Intention Formation (italic letters mark adapted
constructs; arrows show possible causal relations).

4.1. The Role of Knowledge in Describing Sustainable Consumption-Intention Formation

Knowledge is considered an essential prerequisite for pro-environmental and sustainable
behavior or intention formation [20,32,36,48]. It can influence action by promoting awareness
and providing reasons for specific conservational actions [49]. In their seminal meta-analysis of
studies on determinants of responsible environmental behavior, Hines and colleagues [19] show
that pro-environmental behavioral intention is based on different declarative aspects of knowledge.
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Those aspects can roughly be categorized in two types. First, to develop pro-environmental intentions,
one needs knowledge of environmental issues. This type includes knowledge about processes within
ecosystems and the effects human actions have on those systems [50,51]. Knowledge about a given
system is also a common factor in the field of sustainability science [52]. Here, we refer to this knowledge
type as problem-based knowledge. By rousing our attention, problem-based knowledge might be an
important starting point for the willingness to act [53]. Second, an individual must be cognizant of possible
action strategies to tackle an identified problem (solution-based knowledge) [19,50]. This knowledge
type implicitly includes knowledge about a desired behavioral outcome. In the sustainability-science
literature, knowledge about a desired outcome is referred to as target knowledge [52]. In their review
of transdisciplinary research in the field of sustainability science, Brandt and colleagues [52] also
present knowledge that is needed for promoting transformation processes as a further knowledge
type. We assume that, in a broader context, exceeding the specific consumer action, solution-based
knowledge can be understood as part of this transformation knowledge.

However, although problem-based and solution-based knowledge are identified as relevant
for the formation of behavioral intention, in their meta-analysis, Hines and colleagues [19] show
that the influence knowledge exerts over behavior is weak. This finding is confirmed by a study
conducted by Tanner and Wölfing Kast [54]. Up to now, there are no definite explanations for
this so-called knowledge–behavior gap [55]. One reason why knowledge seems to fail promoting
pro-environmental/sustainable behavior may lie in the knowledge construct itself. Frick, Kaiser, and
Wilson [50] found empirical evidence that different knowledge dimensions must work together in a
coherent way to have a considerable impact on behavior. Like Hines and colleagues, Frick and colleagues
distinguish between problem-based and solution-based knowledge aspects. The authors, however,
propose a twofold approach to the solution-based knowledge aspect. They note that, besides knowledge
of possible actions, to address an issue, the individual has to know about the relative impact different
behavioral options have on an ecological problem. However, due to the systematic complexity and
intertwining of ecological, social, and economic systems on both the local and the global level, it is not
entirely possible to ascertain the relative effectiveness of each behavior in question. Thus, for our work,
we propose a twofold knowledge approach that differentiates between problem-based and solution-based
knowledge with the second dimension only referring to knowledge of different behavioral options.

As a further explanation for the weak knowledge–behavior relationship, researchers propose that
knowledge alone is not a sufficient condition for the formation of behavior or behavioral intention [48].
Correspondingly, Frick and colleagues state that knowledge does not influence behavior directly but
via mediating factors. Rather, those factors should be included “in a causal chain from knowledge to
behavior” [50] (p. 1610), to better understand the role of knowledge. This assumption corresponds
to Fishbein’s and Ajzen’s [13] proposition that the knowledge aspect indirectly exerts influence on
behavioral intention by influencing the belief aspects of each of the three global constructs that determine
sustainable consumption-intention formation (see previous section). In conclusion, for our adapted model,
we propose the addition of two knowledge dimensions, problem-based knowledge and solution-based
knowledge, as one essential prerequisite for behavioral, normative, or control beliefs with respect to the
particular behavior. Those two dimensions are the sub-constructs that make up the factor sustainability
knowledge (see Figure 1). Up to this point, however, the knowledge component lacks specific reference
to sustainability. To link the two knowledge dimensions to sustainable consumer behavior, they must
be adapted to sustainability so as to refer to the three sustainability aspects. Taking up the definition of
problem-based environmental knowledge as knowledge about environmental consequences of a specific
behavior (see above), sustainability-related problem-based knowledge with respect to consumer behavior
must include knowledge about economic, ecological, and social consequences of a given behavior.
Moreover, it must cover the recognition of consequences for both present and future generations as well
as local and global impacts of that behavior. As most consumer behaviors can only have an indirect
impact on any of the aspects, problem-based knowledge must include both the immediate and more
distant consequences of a given behavior (Table 1). For the same reason, solution-based knowledge is
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concerned with recognition of possible ways to tackle direct and indirect consequences of a specific
consumer behavior (Table 1).

Table 1. Sustainable meat consumption: factors and exemplary statements.

Factors in the
Basic TPB

Factors in the
Adapted TPB Exemplary Statements

Unspecific Knowledge

Problem-Based
Knowledge 1

• A meat-based diet contributes to the emission of
climate-active gases.

• The emission of climate-active gases contributes to global warming.
• Global warming contributes to extreme weather conditions like

droughts and rise of the sea level.

Solution-Based
Knowledge

Meat-based diet-related options to help mitigate global warming are

• cutting down on meat
• living on a vegetarian diet
• cutting down on red meat
• buying organic meat products

Unspecific Values Importance of
Sustainability Values Protection of the global environment is important to me.

Consumption Intention I intend to live on a vegetarian diet.

Descriptive Norm
Most people that are important to me are consuming meat.
E: My best friends are consuming meat.
V: When it comes to matters of diet, I want to be like my best friends.

Injunctive Norm

Most people that are important to me would approve of me living on a
vegetarian diet.
E: My best friends would approve of me living on a vegetarian diet.
V: When it comes to matters of diet, I want to do what my best friends
approve of.

Attitude Toward the
Behavior

Attitude Toward the
Behavior: Individual
Reference

My living on a vegetarian diet is good for my health.
E: My living on a vegetarian diet will probably help me maintain
physical strength.
V: My maintaining physical strength is good.

Attitude Toward the
Behavior: Local Present
Environmental Reference

My living on a vegetarian diet is good for the local environment.
E: My living on a vegetarian diet will probably help mitigate
fresh-water pollution.
V: My helping mitigate fresh-water pollution is good.

Attitude Toward the
Behavior: Global Present
Environmental Reference

My living on a vegetarian diet is good for the global environment.
E: My living on a vegetarian diet will probably help mitigate global
warming.
V: My helping mitigate global warming is good.

Perceived Behavioral Control

I would find it difficult to live on a vegetarian diet.
E: I do not know of any tasty alternatives for meat products.
V: Not knowing of tasty alternatives for meat products will make it
difficult for me to live on a vegetarian diet.

1 E: statement on the expectancy aspect; V: statement on the value aspect.

4.2. The Role of Values in Describing of Sustainable Consumption-Intention Formation

Values refer to relatively stable beliefs about desirable end states or behaviors [47,56]. Those beliefs
transcend specific situations [56,57]. Values serve as standards by which a behavior, a person or
an event, is judged as desirable [58]. Several empirical works link specific sustainability-related
personal values to sustainable or ethical behavior. In their study on distinct determinants of recycling
behavior, McCarty and Shrum [59] found empirical evidence that specific value orientations influence
recycling behavior via mediating factors. In a more recent study, Milfont and Gouveira [40] found that
environmental preservation is positively correlated with individual biosphere, altruistic, and future
orientations. Supporting those results, Bolderdijk and colleagues [48] found that pro-environmental
behavioral intentions are linked to biosphere values. Those findings indicate that sustainable intention
formation is closely linked to altruistic values and long-term perspectives. However, although this
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may point in the right direction, such values do not fully capture the sustainability concept.
Within the concept of sustainability, the overall desirable goal of any action must be intra- and
intergenerational justice concerning economic, ecological, and social aspects on the local and the
global level (see Section 1). Thus, when referring to sustainable values we must enclose the actual
sustainability aspects (generational aspect, spatial aspect, coherence aspect) with their underlying
dimensions. Here, it is not the question if someone possesses those values. Rather, like Bolderdijk and
colleagues’ results show, the importance an individual attributes to each value might be crucial for
their respective ability to affect behavioral, outcome, and social beliefs. By comprising sustainability
values as another proximal factor, the adapted model proposes that the relative personal importance
those values have stand in a possible causal relation to each belief construct (Figure 1).

5. Model in Action

In the following, we will illustrate the model by visualizing the factors over the example on living
on a vegetarian diet.

Livestock and meat production contribute to a wide range of sustainability-related problems.
For example, the sector accounts for 18 percent of global greenhouse gas emissions and eight percent
of worldwide water use and is considered a main cause of deforestation [60]. A promising way to
reduce such problems related to livestock production would be to forego consuming meat. In their
work on environmental consequences of different dietary choices in Sweden, Martin and Brandão [61]
show that a vegetarian diet could lead to a considerable decrease in eutrophication, greenhouse gas
emissions, and the impact of acidification. Additionally, the shift to a vegetarian diet would, over
the long run, result in a substantial decrease in global cropland use [62]. Besides their large range of
sustainability-related impacts, dietary choices are also linked to individual health. Findings concerning
the beneficial effects of a vegetarian diet on health are, however, heterogeneous. While there is evidence
of health benefits of a vegetarian diet compared to a general omnivore diet, especially in the field of
non-communicable disease like cancer and type II diabetes [63,64], the health of vegetarians is found to
be similar to health-conscious non-vegetarians [65,66]. Despite the inconsistent findings concerning
its specific health impact the overall notion is that, if properly planned, a vegetarian diet “can be
nutritionally adequate for adults and children” [64] (p. 613).

In this paper, we limit the presentation to exemplary statements per factor and to only some
possible answers in the solution-based knowledge category (Table 1). In a questionnaire, the recipient
would give his/her subjective degree of agreement on a seven-point unipolar adjective scale
(global constructs, values, and beliefs) or choose an answer in a multiple-choice format (problem-based
knowledge and solution-based knowledge).

As a direct condition for intending to live on a vegetarian diet in a sustainability-oriented fashion,
a person must evaluate the perceived difficulty to perform the action (perceived behavioral control)
against his/her evaluation of the behavior (attitude toward the behavior) and his/her perception
that his/her performing the behavior is approved of or shown by relevant referents (injunctive or
descriptive subjective norm). For example, one can have an overall favorable attitude toward living on
a vegetarian diet and receive social support for cutting off meat consumption but at the same time find
it difficult to perform the behavior and lack the respective role models (Table 1).

A person who views knowledge of tasty alternatives for meat products an important condition
for living on a vegetarian diet (belief power) but thinks he/she lacks this knowledge (belief strength)
will form a relatively negative control belief. Furthermore, to develop a more positive attitude toward
living as a vegetarian, a person’s behavioral beliefs must be overall positive. For example, someone
could form a rather positive belief because he/she expects that living on a vegetarian diet will help
mitigate global warming (outcome expectancy), while considering mitigating global warming a good
thing (outcome evaluation, Table 1).

For the purpose of clarity, here, we limited the examples to the environmental dimension.
To thoroughly capture the sustainability concept, behavioral beliefs must be operationalized concerning
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each sustainability aspect. Thus, in a respective questionnaire, items capturing the spatial and the
generational aspects of both the economic and social dimension should be added. Finally, the concept
of perceived subjective norm is dependent on different salient descriptive and injunctive normative
beliefs. A person who thinks his/her friends do not live a vegetarian lifestyle (belief strength) and
wants to be like those friends when it comes to diet (belief power) will form a somewhat negative
descriptive normative belief regarding living on a vegetarian diet. That same person, however,
may form a rather positive injunctive belief regarding that particular behavior if he/she thinks that
his/her friends would approve of him/her foregoing consuming meat (belief strength) while wanting
to comply with this perceived normative prescript (belief power). Note that one belief alone does not
constitute the shape of the respective global construct. Rather, a person can form a number of different
beliefs for each category that are weighed against each other in the model [13]. Underlying those
control, behavioral and normative beliefs are specific behavior-related sustainability knowledge types.
Additionally, belief formation is influenced by the importance that specific sustainability values
have for the individual. Before a person can decide to behave in a sustainable way, he/she must
first understand the processes within natural systems and the effect a meat-based diet has on those
systems. For example, he/she must know that the global climate depends on the relative amount
of climate-active gases in the atmosphere and that a rise in temperature has negative effects on
the biosphere and ultimately on the well-being of future generations. That same person must also
know that consuming meat contributes to the emission of climate-active gases and thus that the
individual meat intake eventually contributes to global warming (problem-based knowledge, Table 1).
Furthermore, he/she must be cognizant that foregoing consuming meat is one possible way for an
individual to meet the challenge of climate change (solution-based knowledge). As a second ultimate
condition for deciding to cut off individual meat intake out of sustainability-related considerations,
that a person will rather approve of those behavioral outcomes that correspond to his/her values.
To give an example, someone t whom protection of ecological systems and natural resources is an
important value, may find it good if the his/her living on a vegetarian diet helped mitigate global
warming. Whereas for someone who does not rank this value highly this outcome may seem rather
irrelevant. For the given example, corresponding values may be intra- and intergenerational justice
and protection of the environment on the local or global level.

6. Conclusions and Outlook

The proximate aim of this paper is to frame a theoretical model so we can explain the internal
pre-conditions of sustainability-relevant consumer intention formation. Finding the TPB a suitable
basis for this purpose, we adapted that framework to the demands of the sustainability concept.
As a special characteristic, the formation of such intentions requires knowledge and evaluation of
generational, spatial, and coherence outcome aspects. We covered these aspects by integrating the
factors sustainability values and sustainability knowledge and by extending the attitude construct.

The model illustrates which internal factors sustainability-related consumption-intention
formation may be dependent on. As a next step, empirical testing will show how strongly any
factor or sub-factor is related to a specific consumption intention. The findings, resulting from this
testing, can then, in a third step, serve as a basis for planning and designing learning opportunities
that help promote sustainable consumption-intention formation. To give an example, the framework
can help define characteristic categories within a factor that are particularly related to a specific
behavioral intention and thus help characterize specific types of intention. To give a simplified
example, two people may form an equally weak intention to live on a vegetarian diet whereby the factor
contributing most to this intention in Person 1 may be that he/she does not recognize the relevance of
the behavior (low ATT), whereas Person 2 may well see the benefits but does not feel able to convert
this knowledge into action (low PBC). The respective intentions then could be categorized according
to that most influencing determinant. Defining types of intention can serve as a basis for planning
learning opportunities that specifically help learners confront the particular hindering facets. For
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learners of Type 1 (low ATT), it might be of help to increase their problem-based knowledge, whereas
educational opportunities for the second type (low PBC) should rather focus on equipping learners
with knowledge about possible behavioral solutions concerning an identified problem (solution-based
knowledge) and other ways to increase their perceived control over the behavior.

The employed frameworks of TPB and declarative knowledge types have also been applied for
contexts other than consumer behavior. Thus, provided that the target behavior covers each construct
of the current model and is feasible for adolescents, we assume that our model can be used to well
explain intention formation in further sustainability-relevant behavioral domains (e.g., waste and
recycling behavior, travel-mode choice, and sustainability-related health behavior).

It must be clear, however, that any such model has some unavoidable limitations. In this specific
case, the model is limited to the boundaries of State of the Art Science concerning a behavior’s actual
consequences. The economic, ecological, and social outcomes of any sustainability relevant consumer
behavior are far too complex and intertwined to capture thoroughly. Thus, any operationalization of
the adapted framework can only be an approximation to the multidimensionality of the sustainability
concept. This is especially true for operationalizing the knowledge construct in a scholar context as it
is restricted to behavior–outcome relations comprehendible to adolescents. Additionally, to cover as
great a range of direct and indirect behavior-outcome relations as possible, the knowledge construct
is restricted to very specific phenomena (e.g., causes and effects of global climate change (Table 1),
degradation of ecosystems and species, or desertification and drought). Thus, educational interventions
based on the framework are limited to one or two challenges.

Empirical testing of the adapted framework, therefore, relies on sensible item modeling.
Model testing can illuminate the exact nature of the relationship between (1) sustainability values
(and sustainability knowledge respectively) and beliefs and (2) the role those values have in shaping
attitudes, subjective norms, perceived behavioral control, and intentions. The validated model may
provide a focused means to help adolescents form sustainable (consumption) intentions and thus
give support to ESD’s main goal of empowering “(every human being) to contribute to sustainable
development and take informed decisions and responsible actions for ( . . . ) present and future
generations” [9] (p. 33).
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