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Executive Summary 
The aim of this study was to test the overall efficacy of the Theory of Planned Behavior 

in the context of the intention to use personal care products without endocrine disrupting 

chemicals in Denmark and Germany. Moreover, we explored the relevance of including one 

more construct to its original framework; namely, self-identity, as we were intrigued by the 

literary dispute on the specific role of this measure within the Theory of Planned Behavior 

framework. 

The original framework constitutes five constructs in total, of which the construct of 

intention is essential to the model. Hence, in order to explore the similarities and differences in 

the motivational drivers encapsulated within the intention construct, we examined the predictor 

variables of attitude towards behavior, subjective norm, perceived behavioral control, and the 

added measure of self-identity. To obtain this objective, we adopted a mixed method approach; 

specifically, we used the qualitative means of ‘expert’ interviews, as well as the quantitative 

approach of online surveys to gather data for our subsequent correlation and regression analyses.  

Overall, we found empirical support for the efficiency of a revised version of the Theory 

of Planned Behavior in both countries; in addition, there were only marginal differences between 

the two countries involved. The Danes and Germans who were familiar with endocrine disrupters 

had a favorable attitude and intention to use personal care products without these harmful agents. 

However, the explained variance in intention was only significantly predicted by the construct of 

attitude towards behavior and the added measure of self-identity, whereas the two constructs of 

subjective norm and perceived behavioral control did not contribute significantly in either 

country. Yet, the finding that the measure of self-identity in fact contributed independently was 

very interesting, as this lends support to those who advocate extending the Theory of Planned 

Behavior with the self-identity construct. We support the inclusion of self-identity to the 

framework, but recommend that future researchers strive to develop a basic theoretical structure 

of the self-identity construct that aligns with the original predictor variables of intention.  

Further, we believe that the findings of this study are supportive of those stakeholders in 

favor of banning endocrine disrupting chemicals from personal care products. However, the 

dearth of knowledge about this topic in Germany presents a hurdle that must be cleared before 

any significant changes in the personal care product industry catering Germany can be achieved.   
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1 Introduction 
Human behaviors that compromise health - such as smoking, alcoholic abuse, lack of 

exercise, and unsafe sex - are a large and growing concern that has been acknowledged in 

both the public and academic realms (Hill, Boudreau, Amyot, Dery, & Godin, 1997; 

Kashima, Gallois, & McCamish, 1993; Gatch & Kendzierski, 1990). These unhealthy 

behaviors may not only affect the wellbeing of those practicing them, but they may also 

influence those around them. For instance, substantially higher healthcare costs will be borne 

by society at large. (Ajzen & Fishbein, 2010). The inherent paradox that human behaviors can 

both cause and alleviate social problems is not a new phenomenon and has spurred interest 

among social scientists for decades, primarily within the field of health and healthcare. The 

prominent theorists and psychologists, Icek Ajzen and Martin Fishbein (1980), suggest that in 

order to prevent health-compromising behaviors and to adjust policies correspondingly, it is 

of dire necessity to uncover the reasons for the unhealthy behavior and more importantly, to 

try and predict behavior based on the underlying motives to act. 

Accordingly, the Theory of Planned Behavior (henceforth denoted the TPB) 

represents such a framework to understand and predict behavior (Ajzen I. , 1991). It is a 

widely applied theoretical framework within the health domain (Conner & Norman, 1996; 

Armitage & Conner, 2000), as it suggests that behavioral achievement depends jointly on 

motivation (intention) and ability (perceived behavioral control), which is a departure from 

other behavioral theories (Ajzen I. , 1991). These two variables are of key significance when 

opting to understand, predict and ultimately change health-compromising behaviors. The 

construct of intention is central to the theory, as it encapsulates all the motivational drivers 

within the predictor variables of attitude towards behavior and subjective norms (Ajzen I. , 

1991), whereas the construct of perceived behavioral control explains all those behaviors not 

completely within the perceived or actual control of the individual. Hence, an important 

attribute of this theory is that it dictates that the intention to perform behaviors of different 

kinds can be foreseen with high accuracy from a small number of predictor variables (Ajzen I. 

, 1991). 

Nevertheless, the appealing simplicity of the theory is also widely criticized, as 

skeptics argue that the theory is not taking all plausible influencers on behavioral intention 

into account (see for instance Sparks & Shepherd, 1992; Armitage & Conner, 1998; Bagozzi, 

1992). We acknowledged this criticism and decided to test one of the additional explanatory 

mechanisms that critics have suggested (Armitage & Conner, 1998). Of specific interest to 
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this study is the proposal that one’s sense of ‘self-identity’ is said to influence one’s behavior 

independently of one’s attitudes, subjective norm, and perceived behavioral control towards 

the behavior (Sparks & Shepherd, 1992; Smith, Terry, Manstead, Louis, Kotterman, & Wolfs, 

2008). 

Therefore, based on the extensive body of existing academic literature on health 

behaviors in conjunction with the TPB, we adopted a skeptical view of the sufficiency of the 

TPB as a complete theory of understanding and predicting human behavior. We tested this 

skepticism empirically by adding the extra variable of self-identity to the TPB framework in 

the context of the, as of yet, unexplored field of the intention to use personal care products 

without endocrine disrupting chemicals (hereafter also referred to as endocrine disrupters or 

EDC’s).  

The added measure of self-identity within the structure of the TPB has previously 

been tested in empirical settings. For instance, the researchers Sparks and Shepherd (1992) 

investigated the intention to consume organically grown vegetables based on the TPB 

framework in addition to the variable of self-identity mirrored in ‘green consumerism’. The 

researchers expected self-identity to mediate the construct of attitude, but were surprised to 

find that it independently helped to predict the construct of intention (see also Sparks, 

Shepherd, Wieringa, & Zimmermanns, 1995; Terry, Hogg, & White, 1999). Conversely, other 

researchers expecting self-identity to contribute independently found it to be insignificant in 

the prediction of intention (Theodorakis, Bagiatis, & Goudas, 1995). 

We found that the contemporary dispute in Denmark on the potential health threats 

that EDC’s pose served as a relevant and theoretically interesting base for further exploring 

the sufficiency of the TPB as it concerns health-related behaviors. According to experts in the 

field of endocrine disrupters, the mere act of using personal care products containing these 

chemicals is reflective of a health-compromising behavior (Feldt-Rasmussen, 2011). Yet, of 

greater interest is the proposition that consumer response to these health warnings, mirrored 

in people’s intention towards using these products, presumably differs wildly between nations 

of geographical proximity (Johannsen, 2011); and as it pertains to our specific study, the 

neighboring markets of Denmark and Germany. Intrigued by these differences in intention 

despite the geographic proximity, we studied how a modified TPB theory can help to explain 

the differences in behavioral intention towards using personal care products without 

endocrine disrupting chemicals between Denmark and Germany. 

 

 



   7 

Hence, we argue that our study contributes in several ways: 

In terms of theory, we expect to add to the understanding and applicability of the 

TPB. Moreover, based on prior empirical findings with mixed results we were curious to 

investigate whether self-identity serves as a useful addition to the TPB framework or rather as 

an unhelpful artifice in this context.  

In terms of practical implications, the findings of our parallel market surveys should 

be of relevance to all stakeholders of the current debate about consumers’ attitudes and 

intentions towards using personal care products without endocrine disrupters. We believe this 

knowledge can provide guidance in policy adjustments, communication strategies, and 

marketing efforts in both Denmark and Germany. 

 

1.1 Research and Sub-Questions 

We address the following questions: 

 
• What is the overall efficacy of the revised Theory of Planned Behavior in the 

prediction of consumers’ intention to use personal care products without endocrine 

disrupting chemicals in Denmark and Germany? 

o To what extent do the original TPB constructs differ as determinants of 

intention in Denmark and Germany? 

o How does the added construct of self-identity relate to the original framework 

of the TPB? 
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1.2 Thesis Structure 

The chosen structure of this thesis facilitates the narrowing of the scope, which was 

necessary to reach the conclusion. We chose to structure the thesis in seven main parts: 

 

i. Introduction and Problem Area 

ii. Theory and Hypotheses Development 

iii. Methodology  

iv. Questionnaire Design 

v. Analysis of the Full-Scale Study 

vi. Discussion  

vii. Conclusion 

 

The first part provided our readers with a basic understanding of the chosen topic and 

the problems that are addressed in the thesis.  

The second part served three main functions. First of all, it constituted an overview 

of relevant literature outside of the theoretical framework we have chosen for this study. 

Through this discussion we aimed to provide our readers with a thorough understanding of 

the existence, value, and purpose of ‘attitude theory’ linked to human behavior. Next in this 

section, we thoroughly described the purpose of the Theory of Planned Behavior and defined 

the five original constructs of the theory and their functions. In addition, we introduced the 

added measure of self-identity and explained how it has been employed previously in order to 

justify how we subsequently applied it to our study. Lastly, we connected the theoretical 

framework of the TPB with our chosen topic, which was laid out in the theoretical hypotheses 

section. 

The third part of the thesis entailed the methodology used to address the stated 

problems in our hypotheses, research question, and sub-questions. This part of our thesis is 

extensive, as it not only embodied our methodological considerations, but also a practical 

perspective on the topic of endocrine disrupting chemicals. Although the thesis is of a 

theoretical nature, we still deemed it necessary to include a proper introduction of the 

contemporary dispute of endocrine disrupters, which was done in order for our readers to 

grasp the relevance of testing the efficacy of the TPB based on this specific health-related 

topic.  
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In the fourth part, we explained the methodological considerations behind our 

questionnaire design. 

By the fifth part of the thesis, we have laid the theoretical groundwork for the actual 

analysis of the full-scale surveys. Hence, this part represented the findings of our full-scale 

studies. 

The sixth part constituted the discussion, where we compared our findings of the two 

respective nations of Denmark and Germany. Through this discussion, we addressed the 

theoretical hypotheses, as well as reflected on the practical implications of the findings. By 

doing this, we narrowed the investigation to deal with the origins of the problems identified. 

In the seventh and final part, we answered our research and sub-questions in the 

conclusion. This was followed by a discussion about the limitations of this study and the 

implications for future research. 

 

1.3 Definitions  

The World Health Organization defined a ‘potential endocrine disruptor’ as: “[…] 

an exogenous substance or mixture that alters function(s) of the endocrine system and 

consequently can cause adverse health effects in an intact organism, or its progeny, or (sub) 

population.” (World Health Organization, 2002). Furthermore, the European Commission 

distinguished between four main groups of chemicals with hormonal activity, of which we 

were concerned with the ‘man-made chemicals’ found in personal care products (European 

Commission, 2011). Thus, a few examples of endocrine disrupting chemicals in personal care 

products are: Parabens (4 types), Diethyl phthalates, Boric acid, and Cyclotetrasiloxane 

(TÆNK , 2009).   

We defined ‘personal care products’ to entail all types of lotions, hair products, 

deodorants, cosmetics, and perfume.  
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2 Theory 

2.1 Past Research 

This study was embedded within the broader arena of the social sciences, more 

specifically within the domain of Psychology (Ajzen & Fishbein, 1980). This was not 

surprising, as the academic field of Psychology specifically involved the study of behaviors 

and mental processes, which were of essence to this study (Potter, 1988). Although our study 

was specifically concerned with the intention to use personal care products without endocrine 

disrupters, we assumed that in order to use these products, the first step would be to purchase 

them. Thus, we initially explored many of the major theories designed to explain consumer 

behavior. Although we found them to be highly diverse, curiously enough they were all 

rooted in the field of Psychology and other behavioral sciences (Engel, Blackwell, & Kollat, 

1979; Howard & Sheth, 1969; Nicosia, 1966). Among the explanatory concepts proposed for 

these models were motive, need, personality, habit, attitude, intention, and satisfaction. All of 

these concepts were representative of variables that may or may not influence behavior. 

However, these models have been criticized for not being accurate enough and lacking 

predictive value in spite of their efforts to uncover the cognitive aspects of consumer behavior 

(Du Plessis, Rousseau, & Blem, 1991). In other words, they were too exhaustive in their 

attempts to explain human behavior. 

When we turned to the domain of attitude theory, however, we were presented with a 

more simplified and comprehensible means of predicting human behavior. Although attitude 

theory is seemingly more simplistic as it operates with fewer variables, the latent nature of 

concepts such as attitude, intention, and behavior make them challenging to measure directly. 

However, the broad existing base of knowledge on the subject of predicting and 

understanding human behavior underscores the belief that human behavior can in fact be 

predicted and understood with considerable adequacy (Ajzen & Fishbein, 1980). 

Nevertheless, this acknowledgement arose amidst a multi-decade long dispute on the subject 

of attitude and its role as the sole predictor of behavior (Wicker, 1969; Calder & Ross, 1973; 

Kelman, 1974; Brannon, 1976; Liska, 1975). Ultimately, in terms of the linkages between 

attitudes and behavior, advocates and skeptics alike gained common ground. They concurred 

that attitude is indeed a powerful predictive variable of behavior. However, no matter how it 

is assessed, it is only one of several factors that influence behavior (Ajzen & Fishbein, 1980). 

Thus, in the late 1960’s, spurred by the dispute on attitude and its connection with 

behavior, Icek Ajzen and Martin Fishbein presented the academic world with a sudden shift 
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of perspective on ‘attitude’. They believed part of the problem was the many-sided view of 

attitude that had been so readily adopted by theorists (Ajzen & Fishbein, 1980). Traditionally, 

social scientists defined attitude in broad terms and did not differentiate between attitude, 

beliefs, subjective norm, behavioral intention, and actual behavior. All of these elements were 

considered to be sub-components of attitude (Johnson, 2002). As Ajzen and Fishbein argued, 

given this all-encompassing conceptualization of attitude, it is difficult to assume anything but 

a strong relationship between attitude and behavior (Ajzen & Fishbein, 1980). Hence, 

Fishbein and Ajzen argued in favor of separating these key terms integrated within the 

attitude concept and gave each of them a role in the prediction of actual behavior (Bright, 

Fishbein, Manfredo, & Bath, 1993). 

 

2.1.1 The Theory of Reasoned Action 

Following the logic of Fishbein and Ajzen, it is necessary to take into account 

additional variables besides attitude, either as independent contributors to behavior or as 

moderators of the attitude-behavior relationship (Ajzen & Fishbein, 1980). Their 

contributions to attitude theory draw a clear distinction between attitude, intention, and 

ultimate behavior. Of greatest importance, they perceive intention rather than attitude, as the 

primary predictor of actual behavior, with attitude as a moderator of behavior (Ajzen & 

Fishbein, 1980). Arguably, the most widely applied of these models is the Theory of 

Reasoned Action (hereafter denoted TRA) that was introduced by Martin Fishbein in 1967 

and arose from his prior theoretical contributions on attitude, which was referred to as 

Expectancy-value Theory (Ajzen & Fishbein, 1975). 

The TRA was thereafter continuously developed in collaboration with Icek Ajzen 

(Ajzen & Fishbein, 1980). Initially we found that this theory captured the essence of the 

overall problem scope of the thesis, as it made it comprehensible to understand and predict 

social behaviors of various kinds by referring to a very small number of concepts embedded 

within a single theoretical framework. According to this theory, a person’s likelihood of 

performing a specific behavior is dependent on two fundamental anteceding determinants: 

attitude toward the behavior (an individual’s positive or negative evaluation of performing the 

behavior) and subjective norm (perceived social pressure from one’s immediate surroundings 

to perform or not perform the behavior) (Ajzen & Fishbein, 1980). Collectively, these two 

constructs determine intention, which in turn allows the researcher to predict certain actual 

behaviors. As a general rule, the more favorable the attitude towards the behavior and the 
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subjective norm in respect to behavior, the stronger the individual’s intention to perform the 

given behavior (Ajzen I. , 1991). Hence, the purpose of the TRA is to understand and predict 

behaviors that are relatively straightforward and within the control sphere of the individual 

(Ajzen & Fishbein, 1980; Armitage & Conner, 2001). 

 

2.1.2 The Theory of Planned Behavior 

In 1988, Ajzen extended the TRA to address the inadequacies that Ajzen and 

Fishbein had identified through their research using the TRA (Ajzen I. , 1988; 1991). Ajzen 

and other researchers (Godin & Kok, 1996) found the TRA’s underlying assumption of 

complete self-control to be inadequate of actual behavior in real life (Ajzen I. , 1988; 1991). 

This assumption of the TRA excluded people who in spite of their favorable intention to act, 

have or perceive themselves to have little control over their actual behaviors. In closer 

alignment with reality is the notion that most behaviors are situated somewhere between the 

two extremes of total control on one side and a total lack of control on the other side (Godin, 

Valois, Lepage, & Desharnais, 1992). To balance these observations, Ajzen added a third 

anteceding determinant of intention that he named perceived behavioral control (hereafter 

PBC). Hence, in spite of the two distinct names, the TRA and the TPB are in fact highly 

similar, and the TPB is said to be merely an extended version of the TRA (Sparks & 

Shepherd, 1992). 

 

2.1.3 Theory Applications 

Both theories have gained popularity as theoretical frameworks in multiple eclectic 

empirical studies. Ajzen’s webpage (2011) shows a bibliography of TPB articles containing 

approximately 50 theory and review papers and more than 600 empirical papers. Moreover, a 

survey of the TRA and TPB applicability reveals they have been used with great success to 

predict anything from the intention to commit driving violations (Parker, Manstead, Stradling, 

& Reason, 1992), voting decisions for political parties and unions alike (Fishbein, Ajzen, & 

Hinkle, 1980; Montgomery, 1989), and the intention to have children or not (Jaccard & 

Davidson, 1972).  However, of specific interest to the current study is the fact that both the 

TRA and the TPB are prominent theories within health communication research and have 

been employed to explain and predict a broad range of health-associated behaviors. For 

instance, they have been employed to illustrate people’s behavior as it pertains to smoking 
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(Hill, Boudreau, Amyot, Dery, & Godin, 1997; Godin, Valois, Lepage, & Desharnais, 1992), 

alcoholic abuse (Connor, Warren, Close, & Sparks, 1999), usage of contraceptives to prevent 

pregnancies and HIV infection (Kashima, Gallois, & McCamish, 1993; Fishbein, 1996; 

Gebreeyesus, Boer, & Kulper, 2007), regular exercise (Gatch & Kendzierski, 1990), and the 

prediction of behavioral outcomes, such as weight loss through dieting (Ajzen & Schifter, 

1985). 

 

2.1.4 Critique of the Theories 

As with most major theories, both the TRA and the TPB are criticized on several 

levels. For instance, both theories are said to be causal, due to the claimed cause and effect 

relationship between the constructs of attitude and intention. More specifically, the construct 

of attitude is said to partially determine intention, which in turn is a predictor of actual 

behavior. However, empirical tests of the models consistently apply correlational designs, 

which indicates that a change in one variable causes a change in another, but the direction of 

causality is not evident (Armitage & Conner, 1998). Even Ajzen & Fishbein (1980, p. 98) 

admit as much, as they state that “since correlations are simply measures of association and 

do not imply directionality, we could also predict a person’s attitude from his intention”. 

Evidently, this does not allow for testing the implicit causal assumptions of the theories, as 

pointed out by Armitage and Conner (1998) and Liska (1984). 

Furthermore, as highlighted in the introductory part of this paper, the key attribute of 

the TPB - its simplicity - has also proven to be its ‘achilles heel’. The TPB is praised to be a 

complete theory of behavior (Ajzen I. , 1991). It is said to be complete in the sense that any 

other influences on behavior have their impact via influencing external components 

(Armitage & Conner, 1998). However, critics of the TPB argue it is more adequate to regard 

it as a theory of the “proximal determinants of behavior” (Armitage & Conner, 1998, p. 

1432), as they claim it is too ignorant of other influencing variables on behavior (Bagozzi, 

1992; Liska, 1984; Eagly & Chaiken, 1993). In their book, Ajzen and Fishbein (1980) 

acknowledge the importance of external variables, such as demographics and personality 

traits, but argue that their importance is bound to fluctuate depending on situational contexts, 

as opposed to the constructs of the TPB that they argue remain constant under all 

circumstances. External variables aside, critics question the sufficiency of the TPB constructs 

as universal influencers on behavior and argue in favor of the addition of independent 

constructs as determinants of intention that are parallel to the original predictor variables 
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(Armitage & Conner, 1998). Based on a review of the TPB and the multiple studies using this 

framework, Armitage and Conner (1998) found empirical evidence supporting the extension 

of the TPB with six additional variables. These are: belief salience, past behavior/habit, 

perceived behavioral control versus self-efficacy, moral norms, self-identity, and affective 

beliefs. Yet, as Armitage and Conner (1998) state, it is probably not wise to integrate all 

variables to the framework simultaneously, since it would lose the attribute of simplicity. 

Hence, as we perceive it, the point to be made is that researchers should adopt a skeptical 

perspective whenever undertaking a study based on the TPB framework and add the 

variable(s) they deem may contribute independently to the specific study. 

Regardless, the six additional variables are individually employed in numerous 

empirical studies. For instance, Mullen, Hersey, & Iverson (1987) extended the TPB with the 

variable of past behavior to investigate changes in the consumption of sweet and dried foods, 

smoking, and exercising over an eight month period. Schwartz & Tessler (1972) added the 

variable of moral norms to the TPB framework in regards to the donation of organs. Further, 

as mentioned in the Introduction, the added measure of self-identity has received a great deal 

of attention, but the findings vary in scope (Sparks & Shepherd, 1992; Sparks, Shepherd, 

Wieringa, & Zimmermanns, 1995; Theodorakis, Bagiatis, & Goudas, 1995). 

Interestingly, in his article on the TPB, Ajzen (1991, p. 199) welcomed the inclusion 

of additional constructs to the TPB, “if it can be shown that they capture a significant 

proportion of the variance in intention or behavior after the theory’s current variables have 

been taken into account”. 

Nevertheless, to this date, both the TRA and the TPB remain popular frameworks for 

any contemporary researcher seeking to explore and understand aspects of human social 

behavior (Ajzen & Fishbein, 2010). In other words, besides minor interpretative differences 

of the constructs, the two theories remain unaltered. The TRA alone accounts for more than a 

thousand empirical papers since its introduction 30 years ago (Ajzen & Fishbein, 2010). 

Despite the universal application of the original TRA and TPB, there is considerable 

evidence that empirical studies have benefitted from extending the framework of the TPB to 

fit their respective situational contexts. 

On a final note, although the TRA and the TPB are used synonymously by some 

academics (Armitage & Conner, 1998; 2001), for the remainder of this thesis we solely refer 

to the TPB as our theoretical framework, as we include the construct of PBC in our research. 
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2.2 Theoretical Framework 

We apply the Theory of Planned Behavior (TPB) as our theoretical framework. As 

illustrated in Figure 1, the original framework of the TPB is made up of five constructs in 

total, namely: attitude towards behavior, subjective norm, PBC, behavioral intention, and 

behavior. 

 
Figure 1. The Theory of Planned Behavior (Ajzen I. , 1991) 

 

The TPB suggests that a person’s behavior is determined by his intention to perform 

the behavior; in turn, this intention is a function of his attitude towards the behavior, his 

subjective norm, and his perceived behavioral control (Ajzen I. , 1991). Furthermore, as a 

means to extend the original TPB model, we investigated the added measure of self-identity 

(see Figure 2, p. 25).  

Thus, as the theory implies that we can explain behavior by examining the 

determinants of its immediate predecessor - namely intention - we use the metaphor of a 

pyramid: we began our theoretical discussion at the top and work our way to the bottom. 

Thus, we initiated this theoretical discussion with the construct of behavior, worked our way 

backwards in the model towards the construct of attitude, and ended with the theoretical 

discussion of the added measure of self-identity. 

 

2.2.1.1 The Construct of Behavior 
Ajzen and Fishbein (1980, p. 29) state: “behavior is typically viewed as a given 

factor that requires no further elaboration”. Yet, on closer examination, the term is not as 

simple as it appears. Accordingly, prior to undertaking an investigation based on the TPB 
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framework, it is important to identify and measure the behavior of interest that is to be 

understood, predicted, or even changed (Ajzen & Fishbein, 1980). The two researchers hereby 

stress that it is vital to define the targeted behavior, even if the study is limited to investigate 

behavioral intention only. Hence, as a tool to define the behavior in question and to better 

optimize the validity and credibility of the subsequent research design, four behavioral 

elements must be considered. These include action, target, context, and time. In abbreviated 

form, these four elements are referred to as TACT (Ajzen & Fishbein, 1980; Ajzen I. , 1991). 

The first element of action refers to the specific nature of the behavior being 

investigated. Ajzen and Fishbein (1980) distinguish between two behavioral categories: a 

behavior and a behavioral outcome. They stress this difference, as people seemingly often fail 

to distinguish between behaviors and happenings that are the outcome of behaviors. For 

instance, success or failure on exams and weight reduction has been used by empirical studies 

to measure behaviors (Bagozzi & Warshaw, 1990). In actual fact, it is argued that these are 

merely the outcomes of behaviors, such as ‘studying’ and ‘dieting’ (Ajzen & Fishbein, 1980). 

Once this has been established, one must decide whether the behavior is general in nature or 

is very specific (Ajzen & Fishbein, 1980). To use the example of ‘studying’ again, the two 

theorists categorize this term as a general category of behavior, as it tells us nothing about the 

specifics of ‘studying’. We cannot observe ‘studying’ directly, but we can observe specific 

single actions such as ‘reading academic books’, ‘taking notes’, and ‘attending lectures’. 

Once the behavior of interest has been clearly defined in terms of behavior or behavioral 

outcome, and single action versus general behavior, the next step is to measure it (Ajzen & 

Fishbein, 1980). However, in order to do so, one must account for the remaining three 

elements. 

The second element refers to the target at which a behavior is directed.  

The third element of context refers to ‘where’ and for ‘what’ purpose people enact 

the behavior, whereas the final element of time refers to the time frame of observation; that is, 

should the behavior be witnessed at a single point in time or over a broader time period. 

To comply with the principle of TACT, all the predictor variables of intention must 

be compatible with the behavior in question (Ajzen I. , 1988; 1991). Thus, the researchers 

must take great care to formulate items in accordance with the behavior being measured, in 

order to optimize the validity of the questionnaire. 

Hence, before undertaking an investigation based on the framework of the TPB, it is 

important to identify the four elements defining the behavioral criterion according to TACT, 

as it helps the researchers stay focused. Variations in any one element may greatly influence 
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beliefs about performing the behavior in question, which in turn may negatively influence the 

research design. 

On a final note, as it is not a direct focus of this study to investigate the final 

construct of behavior, we merely use the theoretical considerations behind this construct to 

concisely define our behavioral criterion. 

 

2.2.1.2 The Construct of Behavioral Intention 
The construct of behavioral intention represents a person’s motivation or decision to 

enact a behavior (Armitage & Conner, 1998). Thus, the theory views a person’s intention to 

perform a behavior as the immediate determinant of action (Ajzen I. , 1991). In fact, the 

theory suggests that once you have a good understanding of intention, behavior is not that 

difficult to predict. Barring unforeseen events or challenges, such as skills and resources, or 

opportunities not freely available, a person will usually act in accordance with his intention, 

according to the theory. In other words, intention can be used as a proximal measure of 

behavior. However, this does not mean that there is always perfect correlation between 

intention and behavior, and in some situations a measure of the construct of behavior is also 

necessary. Nonetheless, the implication is that the TPB model can be applied with extreme 

predictability and adequacy even if there is not a readily available measure of actual behavior 

(Francis, et al., 2004; Ajzen & Fishbein, 1980; Armitage & Conner, 1998). 

Hence, the construct of intention is literally central to the TPB (as evidenced in 

Figure 1, p. 14), as this construct is designed to capture all the motivational factors embodied 

in the three major constructs preceding it; in turn, this empowers the construct of intention to 

predict actual behavior (Ajzen I. , 1991). 

Therefore, it is vital to use measures that clearly tap into the intention construct to 

increase the overall effectiveness of the TPB as a useful model to predict behavioral intention 

and actual behavior (Armitage & Conner, 2001). 

Based on the empirical work by several researchers, three ways to measure intention 

have emerged as a joint effort to optimally capture the essence of intention, namely: desire, 

behavioral intention, and self-prediction (Shepperd, Hartwick, & Warshaw, 1988; Warshaw & 

Davis, 1985; Bagozzi, 1992). 

The first measure of desire, as suggested by Bagozzi (1992, p. 478) ”…is what 

attitudes are first translated into (e.g. I want to perform behavior X), which then develop into 

intentions to act, which ultimately direct action”. Implicitly, what Bagozzi suggests is that 

desire and intention share similar qualities, but are in fact distinct mental events. Desire will 
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only lead to an intention when self-efficacy, which is the belief in one’s ability to proceed 

with intention, is also present. There is an inherent logic to this, as we all have dreams and 

desires, but most of them are not acted upon due to perceived or real restrictions (Bagozzi, 

1992). Therefore, desire alone is a weak direct predictor of behavior, but may well be 

supplemented by the two measures of behavioral intention and self-prediction (Bagozzi, 

1992). 

The second measure of behavioral intention is demonstrated in a statement such as: 

“I intend to perform behavior X”. The third measure of self-prediction is measured in 

statements such as: “It is likely that I will perform behavior X” (Shepperd, Hartwick, & 

Warshaw, 1988; Warshaw & Davis, 1985). As opposed to the lack of realism that the measure 

of desire reflects, the suggestion is that the statements above demonstrate real ability in trying 

to proceed with one’s intention. However, ‘trying’ does not always lead to actual behavior, 

which is the mindset these two measures of behavioral intention and self-prediction reflect 

(Bagozzi, 1992). 

Hence, it is argued that the three ways of tapping into the behavioral intention 

construct create a synergy effect when combined, but when separated they only partially 

capture the essence of the intention construct. Therefore, the combination of all three 

perspectives is argued to be optimal, which is also evidenced in guidelines on optimizing 

survey designs based on the TPB framework (Francis, et al., 2004). 

 

2.2.1.3 A Shared Quality of the Three Predictor Variables of Intention 
Prior to discussing the predictor variables of the intention construct, it is important to 

note that just like the construct of intention is a function of its three direct determinants of 

attitude towards behavior, subjective norm, and perceived behavioral control (hereafter 

referred to as PBC), these three constructs are also held to have indirect determinants 

(Armitage & Conner, 1998; Conner & Sparks, 2005). These indirect determinants of intention 

are also referred to as the antecedents of attitude, subjective norm, and PBC, and are beliefs 

that reflect the underlying cognitive structure of the three constructs, as illustrated in Figure 1, 

page 14 (Armitage & Conner, 2001). Attitude towards behavior is determined by the sum of 

its behavioral beliefs, subjective norm is determined by the sum of its normative beliefs, and 

PBC is determined by the sum of its control beliefs. 

This basic structure of the TPB model is essential, because it allows researchers to 

examine the constructs on two different levels. As Ajzen (1991, p. 188) states, “the relative 

importance of attitude, subjective norm, and PBC in the prediction of intention is expected to 
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vary across behaviors and situations”. In some cases only the construct of attitude may 

impact significantly on intention; in others it is the juxtaposition of attitude and PBC; and in 

still others all three predictor variables may reflect equal independent contributions to the 

prediction of intention. Hence, a key attribute of the TPB is that it allows for a direct or 

indirect measurement of the constructs depending on the scope and nature of the study. 

Indirect measurements of one or all three constructs take these anteceding 

determinants of attitude, subjective norm and PBC into account. Through this process, the 

researcher can obtain substantive information about the cognitive foundations underlying 

these constructs (Ajzen & Fishbein, 1980). Moreover, these anteceding determinants are 

weighted by an evaluation of their respective outcomes (Francis, et al., 2004; Ajzen I. , 2006). 

However, if the study only demands prediction and explanation of the intention to behave or 

the actual behavior at a general level, the underlying factors determining direct attitude, 

subjective norm, and PBC are excluded. For instance, for a general understanding, it is 

sufficient to directly question a person’s overall attitude towards a given behavior (Ajzen & 

Fishbein, 1980). Therefore, for studies seeking to predict intentional behavior or actual 

behavior, it may not be feasible to go in depth with all constructs (Ajzen & Fishbein, 1980; 

Ajzen I. , 1991). The TPB allows for direct measurement in those circumstances. 

 

2.2.1.4 The Construct of Perceived Behavioral Control 
To explain behaviors occasionally outside the control sphere of the individual, Ajzen 

developed the additional construct of PBC. This construct accounts for the perceived ease or 

difficulty of enacting one’s intention (Ajzen I. , 1988; 1991; 2006). Thus, the construct of 

PBC is specifically concerned with the distance between intention and actual behavior, in 

acknowledgement that one’s good intention does not necessarily lead to action. More 

specifically, PBC refers to people’s perceptions of their ability to perform a given behavior 

(Ajzen I. , 2006). These self-perceptions fluctuate depending on the nature of the study and 

the self-efficacy of the individual. Self-efficacy in this regard, is defined as a person’s self-

confidence in being able to execute a behavior (Bandura, 1977). Hence, the inhibiting factors 

that the PBC construct comprises are all the external and psychological factors that may affect 

the person’s intention toward a given behavior (Chang, 2011). Consequently, the propositions 

of this construct have received a great deal of attention within the domain of predicting health 

behaviors and not only within the TPB framework. For instance it has been applied within the 

Health Belief Model (Armitage & Conner, 2000) and Protection Motivation Theory (Conner 

& Norman, 1996). Optimizing one’s health is often followed by the necessity of quitting old 
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habits, which is presumably easier for some than others. Especially, within the health domain, 

more than merely good intentions to act are often required. For instance, within the context of 

smoking, a person might consider factors that may help or hinder quitting. The smoker may 

be determined to stop smoking, but he fears that the cravings will be unbearable if he 

proceeds with his intention, and hence his intention to stop smoking is hindered by this 

psychological barrier (Chang, 2011). In a situation like this, the PBC construct becomes 

significant, as the intention to stop smoking is favorable, but is not perceived to be within the 

control sphere of the smoker. In this case, the favorable intention to stop smoking becomes a 

poor approximation for behavior and only the construct of PBC helps the researchers  explore 

the probability of this person succeeding or failing in her intention to stop smoking (Armitage 

& Conner, 1998). Hence, in alignment with theory, in those situations where self-control over 

behavior decreases, the relevance of PBC as a predictor variable becomes increasingly useful, 

as it specifically taps into all the real or perceived barriers to action. In certain situations 

where problems of self-control are so pronounced, the construct of PBC becomes 

independently predictive of behavior (Armitage & Conner, 2001), as illustrated by the dotted 

line between the construct of PBC and that of behavior in Figure 1 on page 14. In this regard 

the PBC construct is unique because it serves both as a predictor variable of intention and in 

some cases as a direct determinant of behavior (Ajzen I. , 1991). 

Therefore, as mentioned in the section on Behavioral Intention, the construct of 

intention is oftentimes a good indicator of behavior, but only in those circumstances when the 

behavior is perceived to be, or actually is easy to enact. When this is the case, the function of 

PBC becomes obsolete, as there are no inhibiting factors between the constructs of intention 

and behavior for it to measure. 

Based on the discussion above, the importance of PBC evidently varies depending on 

the situational context of the study. In some cases, the behavior in question may be relatively 

straightforward and the possibility of real or perceived barriers to action may be insignificant 

or non-existent. In these cases, the construct of PBC bears little relevance to the study (Ajzen 

I. , 1991). Nevertheless, it is suggested that if merely a direct measurement of PBC is called 

for, it should still strive to reflect the level of self-efficacy of the individual (Bandura, 1977), 

as well as one’s beliefs about the controllability of the behavior in question (Francis, et al., 

2004). The more self-confident and in control of the situation a person feels, the higher the 

level of perceived behavioral control, which decreases the influence of PBC as a predictor of 

intention and behavior. Likewise, the less confident and in control a person feels, the lower 

the level of perceived behavioral control and the more predictive power the construct gains. 
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Hence, in alignment with Ajzen (1988), the more self-confident and in control a person feels 

to enact the behavior, the more accurate the construct of intention becomes as an indicator of 

actual behavior, as the distance between intention and behavior is minimal. 

 

2.2.1.5 The Construct of Subjective Norm 
Subjective norm taps into a person’s beliefs about whether significant others think he 

should engage in the behavior (Armitage & Conner, 1998; Ajzen & Fishbein, 1980). Hence, 

subjective norm is a person’s own assessment of the social pressure to perform or not perform 

the behavior (Ajzen & Fishbein, 1980). It is important to note that Ajzen and Fishbein’s 

(1980) definition of subjective norm is much more restricted than the sociological view of 

norms. Generally, when speaking of ‘norms’ people refer to all those implicit rules guiding us 

in society, which inform us of ‘right’ and ‘wrong’ (Webster, 1975). In the TRA and the TPB, 

the construct of subjective norm refers solely to the person’s perception that significant others 

expect the performance or non-performance of a behavior (Ajzen & Fishbein, 1980). This 

perception may or may not reflect what others actually believe, but the conclusion that the 

person reaches will constitute the subjective norm of this person (Ajzen & Fishbein, 1980). 

Perhaps due to the construct’s narrow focus of ‘norms’ or even the inability of researchers to 

measure subjective norm correctly, support for the role of subjective norm in both the TRA 

and the TPB has been relatively weak (Ajzen I. , 1991; Terry & White, 1996). In fact, based 

on meta-analyses of the TPB applications, subjective norm is consistently found to be the 

weakest predictor (Armitage & Conner, 1998; 2001; Bagozzi, 1992; Godin & Kok, 1996). 

This is a fact we believed contradicted the importance of this construct, as it deals with the 

very human aspect of being influenced in decision-making. 

The construct of subjective norm is assumed to have two components that work in 

conjunction: beliefs about how significant others want them to act (normative beliefs) and the 

positive or negative judgment towards acting in accordance with this normative belief 

(motivation to comply) (Ajzen I. , 2006). As with the other constructs, the researchers have 

the choice of a direct or indirect measurement of the construct depending on the breadth and 

depth of the study. If only a direct measurement of the construct is necessary, it is enough to 

ask questions with reference to significant others, such as “most people who are important to 

me think that I should…” or “how strongly do you believe they think you should or should not 

enact the behavior?” (Godin, Valois, Lepage, & Desharnais, 1992). 
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2.2.1.6 The Two Attitude Conceptualizations 
Before discussing the construct of attitude towards behavior, it is vital to underscore 

that Ajzen and Fishbein (1975; 1980) distinguish between two attitude conceptualizations: 

attitude towards objects and attitude towards behavior. It has typically been assumed that a 

person’s behavior toward some target is determined by his attitude toward that target. 

Opposing this traditional take on attitude is the view adopted by Ajzen and Fishbein (1975; 

1980), as they sharply differentiate between attitude and the target of attitude. A person’s 

attitude toward behavior is his positive or negative evaluation of his performing the behavior 

in question. By the same token, his attitude toward an object (be it person, institution, or 

event) is his positive or negative evaluation of that object (Ajzen & Fishbein, 1980). For 

instance, an individual’s attitude toward ‘the church’ could well be different from that same 

person’s attitude toward ‘attending church’. Hence, a person can be in favor of ‘the church’, 

but does not ‘attend church’ on Sundays for that reason. Therefore, Ajzen and Fishbein 

(1980) conclude that if one wants to ultimately uncover something about behavioral 

intentions or actual behaviors, it is not very informative to merely gather information on 

attitudes towards objects. Therefore, Ajzen and Fishbein (1975; 1980) decided that the 

construct of attitude in the TRA and later in the TPB (Ajzen I. , 1991) solely refers to attitude 

towards behavior, as these models would otherwise fall short of either understanding or 

predicting human behavior (Ajzen & Fishbein, 1980). 

Hence, for the remainder of the thesis whenever we refer to the attitude construct we 

implicitly mean ‘attitude towards behavior’. 

 

2.2.1.7 The construct of Attitude towards Behavior 
According to Beck and Ajzen (1991, p. 286), attitude towards behavior is defined as 

“the degree to which a person has a favorable or unfavorable evaluation of the behavior in 

question”. Hence, the construct taps into a person’s overall evaluation of the behavior and is 

assumed to consist of two interactive components: beliefs about consequences of the behavior 

(behavioral beliefs) and the corresponding negative or positive evaluation of these behavioral 

beliefs (outcome evaluations) (Francis, et al., 2004; Ajzen I. , 2006). In spite of this seemingly 

effortless way of conceptualizing attitude, defining this concept is never a simple task, as 

eloquently mirrored in Johnson’s quote (2002): “attitudes are some of the most misunderstood 

aspects of our personalities.” As previously mentioned, researchers have sought to define 
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attitude in myriad ways, leading to arbitrary and misleading measurement methods (Johnson, 

2002; Ajzen & Fishbein, 1975). 

Inspired by the three-component view of attitude by Rosenberg and Hovland (1960), 

Fishbein and Ajzen (1975) suggested that only the most essential characteristics of the 

attitude concept must be assessed in order to obtain a valid measure of attitude. Rosenberg 

and Hovland (1960) distinguished between the cognitive, affective, and the conative 

component of attitude. The affective component refers to a person’s feelings toward and 

evaluation of some target; cognition comprises knowledge, opinions, beliefs, and thoughts 

about the target; and conation refers to behavioral intentions and behavior (Ajzen & Fishbein, 

1975, p. 12). Ajzen and Fishbein (1975) chose to exclude the conative component from their 

attitude conceptualization and gave it its own construct of intention in both the TRA and the 

TPB. 

The two theorists place a special emphasis on the affective category linked to the 

concept of attitude, as this term embodies the positive or negative evaluation of the behavior 

in question (Beck & Ajzen, 1991). Hence, the terms ‘affect’ and ‘evaluation’ are used 

synonymously by Fishbein and Ajzen (1975). However, the affective component of attitude is 

dependent on the outcome of the cognitive component, as this term represents the knowledge, 

opinions, and information held by individuals toward the object or behavior. Fishbein and 

Ajzen (1975, p. 14) phrase it the following way: “beliefs are the fundamental building blocks 

in our conceptual structure (…). The totality of a person’s beliefs serves as the informational 

base that ultimately determines his attitudes, intentions, and behaviors.” Thus, according to 

the theory, attitudes are then a function of beliefs (the cognitive element), and the evaluation 

of the outcome of these beliefs (the affective component) (Ajzen & Fishbein, 1975; 1980). 

Important to note, however, is the assumption that a person is bound to possess a large 

number of beliefs linked to any given behavior, but only a limited number of these 

automatically come to mind whenever positively or negatively assessing the outcome. These 

are denoted salient beliefs and are assumed to determine a person’s attitude (Van den Putte, 

1991; Armitage & Conner, 2001; Ajzen & Fishbein, 1980). Salient beliefs in this regard are 

defined as the most important beliefs to the individual. 

Also, to simplify the inherent subjectivity of the attitude terminology and to lessen 

the risk of inconsistency in attitude interpretations, it has been suggested to distinguish 

between a higher order construct of attitude (overall attitude) and separate components of 

attitude at a lower level (Ajzen I. , 2002). The higher order construct is not measured directly 

from observable data, but is indicated by the first order constructs, or rather sub-constructs 
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derived from the observed data (Bollen, 1989). Following this line of logic, the higher order 

construct of attitude is a result of its lower order components (Rhodes & Courneya, 2003). 

This distinction between higher order and lower order constructs has received support in 

empirical studies (e.g., Bagozzi, Lee, & Van Loo, 2001; Hagger & Chatzisarantis, 2005). 

Finally, the construct of attitude toward behavior can also be measured both directly 

and indirectly. Nevertheless, the implication of both the TRA and the TPB is that people’s 

attitudes are formed after careful consideration of available information. Thus, to fully 

understand the overall attitude towards behavior, the underlying cognitive factors should be 

explored (Ajzen & Fishbein, 1980). Moreover, reviews of the TPB often consider attitude 

toward behavior to be the best predictor of intention (Conner & Sparks, 2005). Hence, this 

construct is usually measured indirectly unless merely a superficial understanding of overall 

attitude is required. The overall attitude is indirectly measured through the multiplicative 

combination of the most important behavioral beliefs weighted with the respective outcome 

evaluations (see Equation 1, p. 46) (Ajzen I. , 1991; Francis, et al., 2004; Conner & Sparks, 

2005). 

 

2.2.1.8 The Construct of Self-Identity 
Attitude researchers aligned with the theoretical standpoint of Fishbein and Ajzen 

(1980) would argue that a person’s self-identity is reflected in that person’s values and 

attitudes, and that the inclusion of self-identity as a component of a model should not 

represent any theoretical or empirical value over and above the original variables (Sparks & 

Shepherd, 1992). However, researchers advocating the inclusion of self-identity within the 

TPB framework stress that the construct of self-identity adds distinctive value to the 

framework over and above the measure of personal identification that the attitude construct is 

said to embody (Terry, Hogg, & White, 1999; Smith, Terry, Manstead, Louis, Kotterman, & 

Wolfs, 2008; Sparks & Shepherd, 1992). 

It is argued that sociologists and psychologists place different emphasis on the 

definition of ‘self-identity’ (Sparks & Shepherd, 1992), where psychologists have a more 

narrow classification of the concept than the sociologists. As we interpret it, the present 

terminology of self-identity may well be a fusion of the psychological orientation towards the 

study of ‘personality’ traits and the sociological emphasis on ‘social roles’ (Sparks & 

Shepherd, 1992). There is some logic to this line of thought, as the educational background of 

both Fishbein and Ajzen is psychology, and yet most empirical research within the TPB 
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structure is conducted by social scientists with other backgrounds than social psychology. In 

accordance with this, Conner and Armitage (1998, p. 1444) argue in their review on 

extending the TPB framework that the TPB “…is more psychological to the extent that it is 

not particularly concerned with the wider societal context and deals with a more restricted 

normative component.” In other words, psychologists usually employ the term ‘identity’ to 

describe personal identity, whereas sociologists often use the term to describe one’s social 

identity, or rather the notion that one’s group affiliation defines the individual (Hogg & 

Graham, 2002). Hence, the concept of self-identity is evidently straddling the disciplines of 

sociology and social psychology, each with a differing emphasis on its definition (Armitage 

& Conner, 1998). Thus, it is argued that self-identity would in fact contribute as a distinct 

predictor of behavioral intention, as it emphasizes one’s perception of identity to be beyond 

that of merely personal identity. Put differently, the perception of one’s self and the wider 

social structure is inextricably linked (Terry, Hogg, & White, 1999). 

Therefore, we defined self-identity as how an individual perceives himself as 

fulfilling the criteria for a given societal role. For example, to illustrate this the researchers 

Sparks and Shepherd (1992, p. 392) partially interpreted self-identity as “someone who is 

concerned with green issues”, which therefore makes this person gravitate towards behaviors 

associated with this perceived societal role. In this particular study, Sparks and Shepherd 

(1992) hypothesized that self-identity would merely influence attitude rather than directly 

influence intention, as they agreed with Ajzen and Fishbein (1980) that attitude would include 

this aspect of self-identity as well. However, their hypothesis was proven wrong and as it 

turned out, the added measure of self-identity had a direct effect on behavioral intention 

(β=.22, df=210, p<.01) (Sparks & Shepherd, 1992, p. 393). A study by Charng et al. (1988), 

who also found self-identity to be an independent determinant of behavioral intention, 

suggests that the apparent discrepancy between the attitude construct and that of self-identity 

could be due to the perception that self-identity “…conveys meaning over and above the 

positive or negative attitudes we may hold toward performing the behavior itself” (p. 304). 

Hence, based on the divergence in defining the role of self-identity in sociology 

compared to that of social psychology, and furthermore the complex relationship between 

attitude and self-identity, we speculate along with other researchers that the latter concept 

may be a useful measure to add to the original TPB framework (Sparks & Shepherd, 1992; 

Smith, Terry, Manstead, Louis, Kotterman, & Wolfs, 2008; Terry, Hogg, & White, 1999). 
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Figure 2. A Revised TPB Model 

 

Thus, we proposed a revised version of the TPB as illustrated in Figure 2 above, and 

based our subsequent methodology and questionnaire design on this revised model. The 

dotted line from self-identity reflects the testing of this relationship.  

 

2.3 Hypotheses Development 

The TPB is the dominant theoretical model in the attitude-behavior context, and 

decades of research and countless empirical studies testify to its explanatory power for social 

behavior. Nevertheless, we still deemed it important to test the predictive power of the 

standard model and to investigate how its efficacy could potentially be increased through the 

added measure of self-identity. 

In the present study, we investigated the ability of a revised version of the TPB to 

predict the intention to use personal care products without endocrine disrupters in Denmark 

and Germany. In spite of the geographic proximity of the two countries, we expected our 

theoretical findings to differ. 

The basic postulation of the original TPB framework is that behavioral intention is 

significantly determined by its three predictor variables of attitude towards behavior, 

subjective norm, and PBC (Ajzen I. , 1991). However, in this particular study, we expected 

attitude towards behavior to be the most significant predictor of the intention to use personal 

care products without endocrine disrupters. This also served as the explanation for why we 

chose to measure this construct in-depth as the only one. Hence, through our research process 

we developed a group of underlying behavioral belief items designed to represent overall 
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attitude. Specifically, we expected the attitude construct to contribute more positively to the 

intention of using the specified product group in Denmark than in Germany. We based this 

assumption on the belief that Danes would be more inclined to use personal care products 

without endocrine disrupters, as conventional wisdom suggests they have more knowledge of 

the topic and its potential hazards than their German counterparts. 

 

Hypothesis 1 (H1a): We expect the attitude construct to be the most significant 

of all the predictor variables, yet to account for more variance in intention in the 

Danish study, than in the German one. 

 

Hypothesis 1 (H1b): We expect that the relationship between the underlying 

behavioral beliefs and the overall attitude construct will be strong. 

 

According to a review by Godin and Kok (1996), published TPB research within the 

domain of health found that measures of attitude towards the behavior and PBC were usually 

the most significant variables responsible for variations in intention. 

As was the case with the construct of attitude towards behavior, we expected 

knowledge, or lack thereof, to be an indirect influence on the construct of PBC, because as 

Ajzen (1991, p. 184) states “…perceived behavioral control may not be particularly realistic 

when a person has relatively little information about the behavior…”. Hence, as we expected 

Danes to be more informed on the topic than Germans, it followed that Danes would perceive 

themselves to be more self-confident and in control of the situation than the Germans. Thus, 

we expected the level of perceived behavioral control to be higher in Denmark, which in turn 

would decrease the relevance of the PBC construct. Conversely, we expected the level of 

perceived behavioral control to be lower in Germany, which would make the PBC construct 

more relevant. 

In spite of these assumed differences in PBC significance between the two countries, 

we did not generally expect the construct of PBC to be a great predictor of intention due to the 

inherent simplicity of the behavior in question. We simply did not assume that the actual 

behavior of using personal care products without endocrine disrupters would be difficult to 

enact for either population. Nevertheless, as we interpreted this construct to be partially 

affected by confidence in knowing ‘where’ to find these products, we expected that a person’s 

general knowledge of endocrine disrupters would influence on their level of perceived 

behavioral control. 
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Hypothesis 2 (H2): We expect that the construct of PBC will be a weak predictor 

of intention; however, it will account for greater variance in intention in Germany 

than in Denmark. 

 

The relevance of the construct of subjective norm has been disputed in theory, but is 

generally found to be the weakest indicator of intention, and this characteristic is witnessed in 

domains other than health (Armitage & Conner, 1998; 2001; Bagozzi, 1992; Godin & Kok, 

1996). We partially adopted this stance and therefore did not expect any major influence of 

this predictor variable in either country. Yet, we did expect subjective norm to have a certain 

level of significance, as peer pressure could be an issue due to the controversy that this 

product category represents. 

 

Hypothesis 3 (H3): The construct of subjective norm will be the least predictive 

determinant of behavioral intention in both nations. 

 

We were intrigued by the literary dispute of self-identity and questioned whether the 

concept of self-identity was merely part of the attitude conceptualization, as Ajzen and 

Fishbein (1980) would argue, or if it in fact tapped into aspects of self-identity outside the 

theoretical boundaries of the attitude construct (Smith, Terry, Manstead, Louis, Kotterman, & 

Wolfs, 2008). Furthermore, in line with the thoughts of Charng et al. (1988), we found the 

proposal interesting in that the added measure of self-identity may help to explain those 

behaviors not always in alignment with our actual attitudes. For instance, the popular saying 

“you are what you eat” serves as an illustration for an ideal that many people can agree with, 

regardless of their attitude toward healthy eating in general (Fischler, 1988). 

Hence, we chose to focus on the added measure of self-identity, as we found that it 

encapsulated other significant influencers on intention than the attitude construct comprised. 

As our study was specifically concerned with the potential health risks of endocrine 

disrupting chemicals found in personal care products, we expected that the type of person 

who responded to this concern - evidenced by a favorable attitude towards using products 

without EDC’s - was also bound to be conscious about his physical health. Moreover, we 

expected that he was generally environmentally concerned, as the health warnings of EDC’s 

also relate to animals and the environment in general (TÆNK, 2011; Feldt-Rasmussen, 2011). 

In a similar fashion to the empirical study by Sparks and Shepherd (1992), we conceptualized 
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the measure of self-identification twofold, namely: level of health-consciousness and level of 

environmental concern. 

We were cognizant of the fact that the TPB has remained unaltered (Ajzen & 

Fishbein, 2010) ever since Ajzen (1991) added the construct of PBC to the TRA framework. 

Additionally, empirical findings have shown that self-identity is not always a significant 

contributor to intention in its own right, but merely a moderator on attitude (Sparks, 

Shepherd, Wieringa, & Zimmermanns, 1995). Nevertheless, in this context we expected self-

identity to contribute independently. 

 

Hypothesis 4 (H4): We expect that the added measure of self-identity will 

contribute independently to the prediction of behavioral intention in both nations. 
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3 Methodology 
 

3.1 Research Approach 

In the unexplored context of our chosen topic - the prediction of people’s intention 

towards using personal care products without endocrine disrupters - our primary and initial 

concern was to test the efficacy of the original framework of the TPB. Although we also 

tested the added measure of self-identity, this has been done in prior empirical studies and 

was thus not developed by us although the content of self-identity is unique to this study (e.g., 

Sparks & Shepherd, 1992; Smith, Terry, Manstead, Louis, Kotterman, & Wolfs, 2008). 

Hence, this study reflected a deductive approach (Saunders, Lewis, & Thornhill, 2007). 

Additionally, as is typical for a deductive study, we developed theoretical hypotheses that 

were tested through our empirical data. 

Due to the dynamic nature of our chosen topic, this study was cross-sectional, and 

thus represents a ‘snapshot’ of the current situation (Saunders, Lewis, & Thornhill, 2007). 

The intention to use personal care products without EDC’s may well change in the near future 

due to a scientific breakthrough proving the hazardous effects of EDC’s, for instance. Also, 

the inherent subjectivity of intention is also prone to change over time. Hence, the findings 

were limited to holding cross-sectional value only.  

 

3.2 Research Philosophy 

We adopted the stance of positivism. However, it may well be argued that as the 

context of our study was concerned with human feelings, adopting the stance of the natural 

scientist may seem inaccurate (Saunders, Lewis, & Thornhill, 2007). Evidently, feelings can 

neither be seen nor touched, but as empirical findings based on the TPB framework indicate, 

human feelings are nevertheless frequently measured and presented in the form of statistical 

data. Because of our positivistic approach to the research, we made use of a structured survey 

instrument to gather data. However, in the process of developing this survey instrument, we 

conducted semi-structured interviews, which are reflective of an otherwise qualitative 

method; this approach is favored by the epistemology of interpretivism (Saunders, Lewis, & 

Thornhill, 2007). Yet, Blumer (1967) argues that positivist research often integrates 

qualitative methods into quantitative research as a form of variable identification. This 
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argument mirrors the purpose of our three semi-structured interviews, as this integration was 

exactly how we used the interviews to derive knowledge. 

Another critical aspect of the positivist approach is that the research is conducted in a 

value-free manner (Saunders, Lewis, & Thornhill, 2007). As positivists, we claim to be 

external in the process of data collection, as we were not in control of our respondents, nor 

were we influenced by them or vice versa once the questionnaires were distributed online. 

Even our semi-structured interviews were carefully designed as to let our primary sources 

steer the conversation, while the few questions asked were deliberately value-free in that we 

did not share our opinions on the matter of endocrine disrupters. However, as researchers we 

were not able to rid ourselves completely from the inclusion of our own values, not least as 

our personal interests led us to this topic (Saunders, Lewis, & Thornhill, 2007). Hence, we 

were not entirely value-free, but we strived to stay objective in our methodology and survey 

design. 

 

3.3 Research Purpose 

The framework of the TPB suggests a causal process, as the variables of attitude, 

subjective norm, and PBC are said to determine intention, which is said to predict behavior 

(Ajzen I. , 1991). However, as pointed out by Armitage and Conner (1998), most tests of the 

TPB (and the TRA) employ correlational designs, which did not permit us to measure this 

causal assumption and did not allow for a directional test of cause and effect. Yet, it does 

permit the researchers to test if the variables are independent or interdependent, as well as the 

strength of the relationships between the predictor variables and the outcome variable 

(Blumberg, Cooper, & Schindler, 2008). Further, according to Blumberg et al. (2008), 

correlational designs are said to be sub-sets of descriptive research and we therefore 

employed this approach to the descriptive part of the final analysis. Yet, as we did not merely 

aim to ‘portray’ the status quo through a correlational design, we went a step further and 

conducted multiple regression analyses to discover associations among the variables of the 

TPB, which was more in line with an exploratory approach. In addition, as part of our 

research question was to explore the role of self-identity in the TPB model, we argued our 

research approach was in essence a combination of a descriptive and an exploratory study. 
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3.4 Research Design 

As our positivistic approach reflected, we made use of a predominantly quantitative 

approach. However, as researchers we could not personally dictate the most prominent 

attitudinal beliefs of the entire nations of Denmark and Germany, which a purely quantitative 

approach would otherwise have dictated. This would have made the ultimate findings invalid, 

as we would have had total control over all items in the questionnaires (Saunders, Lewis, & 

Thornhill, 2007). In other words, if we dictated what the salient beliefs of our target market 

should be, there would have been a high risk of these not being accurate or representative of 

the target population. Hence, we found that the most suitable choice of research design was a 

mixed method approach (Tashakkori & Teddlie, 2003). As indicated by its name, the mixed 

method research design uses both qualitative and quantitative data collection methods 

(Saunders, Lewis, & Thornhill, 2007). In practice, this meant that prior to constructing our 

questionnaires, we deemed it important to conduct qualitative semi-structured interviews 

(Kvale, 1996) in order to educate ourselves on the key issues that our questionnaires should 

ultimately address within the framework of a typical TPB questionnaire. In this way, we 

could better ensure that the items in our questionnaire actually measured what was intended. 

Additionally, as the risk of respondent fatigue is arguably the biggest drawback of using a 

questionnaire, it is all the more important to ensure relevance with as few items as possible 

(Saunders, Lewis, & Thornhill, 2007).  

We also considered eliciting the salient beliefs of our target population through focus 

groups, as this is the method favored by the originators of the TPB framework (Ajzen & 

Fishbein, 1980). They argue that only belief statements that are mentioned frequently among 

the focus group participants should ultimately find their way to the questionnaire, as these are 

likely to be reflective of the general beliefs of the overall target population (Ajzen & Fishbein, 

1980; Ajzen I. , 1991). However, we refrained from doing this, as we did not believe that this 

method could justifiably represent the broad target populations of this study. Furthermore, 

even well-conducted focus groups may not adequately capture the most important beliefs of 

the individual, due to the problems of fully articulating one’s thoughts and feelings in a group 

setting or misinterpretation by the researchers (Armitage & Conner, 1998). Thus, we opted 

for semi-structured interviews with experts in the field of endocrine disrupters. We gathered 

that through their line of work, they possessed the awareness and intuition of ‘what’ and 

‘where’ the public opinion lies in this regard. In sum, the inputs from our primary sources 
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enabled us to pinpoint four different subcomponents of the overall construct of attitude, and 

also helped us design the content of the self-identity construct. 

 

3.5 Translation Method 

Once the questionnaires were designed, we had them translated. We employed the 

blind parallel translation technique, which involved several translators simultaneously and 

independently translating from English into their native languages of either Danish or German 

(Usunier & Lee, 2009). We made use of four different translators; all of whom held a 

Master’s degree in either marketing or communication and had experience designing 

questionnaires. After translating them, we compared each translation, and gave consideration 

to translator comments and suggestions for improvements. Knowing both languages, we 

carefully studied if the meaning from the source questionnaire in English was fully captured 

by the two translations. If the meaning was not fully rendered, we discussed it with the 

translators and found an acceptable solution. However, in spite of our efforts to have the 

questionnaires translated to replicate the exact meaning of the English version, the translators 

were not familiar with the TPB model and how TPB questionnaires are best worded in their 

respective native languages. This might have potentially harmed the consistency of the two 

questionnaires, as respondents from different nations may have interpreted the questionnaire 

in different ways (Francis, et al., 2004). 

 

3.6 Pilot Testing 

Among other things, to circumvent the issue of potential errors in interpretation, we 

conducted a pilot test prior to the full-scale survey. Conducting a pilot test enabled us to 

refine the questions, instruments, and procedures of the study and thereby make 

improvements that would benefit us in the final analysis (Blumberg, Cooper, & Schindler, 

2008). Additionally, we conducted a factor analysis on the multiple items within the two 

constructs of attitude and self-identity.  

The factor analysis helped us in multiple ways. First of all, we applied the factor 

analysis to test whether the items of self-identity were clustered under separate factors than 

those of the attitude construct, which was in fact the case. This was a strong indicator that 

self-identity was independent from the attitude construct. Secondly, we used the factor 

analysis as a tool to guide us in the quest to ensure that our questionnaire was measuring 
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precisely what we intended to study. Thirdly, the factor analysis revealed the magnitude of 

correlation among the items, which was an important process, as all the items were designed 

to either load on the overall construct of attitude or that of self-identity. Finally, it assisted us 

in reducing the number of items in our questionnaire, which subsequently made the full-scale 

study more concise without compromising the quality of the final analysis (Field A. , 2005). 

These were all important steps to go through before conducting the full-scale study. 

In the final step leading up to the full-scale study, we added the items that measure the 

outcome evaluations as part of the attitude construct. We chose not to include these additional 

items in the pilot survey, as the intention was not to measure the attitude construct per se, but 

only to test and limit the attitude items that were selected as a result of our expert interviews. 

Further, as stated by Francis et al (2004), outcome evaluations cannot be formulated before 

the salient beliefs have been selected and tested (Francis, et al., 2004). 

 

3.7 Sources of Secondary Data 

We initially employed secondary data to educate ourselves on the TPB theory and to 

learn about other empirical studies based on this TBP framework. The knowledge we derived 

from reading books and scientific articles is evidenced in the Theory section. Furthermore, as 

the nature of our study was of a theoretical sort, we used external secondary data sources 

exclusively (Blumberg, Cooper, & Schindler, 2008). More specifically, we used electronic 

and written sources such as books, journals, websites, and special reports (Blumberg, Cooper, 

& Schindler, 2008). In turn, these books and journals led us to other relevant sources of 

secondary data, as they contained full lists of references to the sources that were used. In 

doing so, we expanded the pool of available and relevant material within the scope of our 

topic. Further, the secondary data helped us to frame our problem statement, formulate our 

hypotheses, and prepare the semi-structured interviews with our primary sources. 

 

3.8 Sources of Primary Data 

The specific knowledge of endocrine disrupting chemicals and their potential health 

implications to humans, animals, and the environment, was predominantly derived from 

qualitative semi-structured research interviews of people possessing this knowledge (Kvale, 

1996; Saunders, Lewis, & Thornhill, 2007). In selecting our ideal experts on the subject, we 

ascertained that our potential interviewees each had different approaches to the controversy of 
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EDC’s; this was done in order to limit the risk of having a one-dimensional view on the topic. 

Moreover, by viewing the topic from various angles, we aimed to get as accurate and 

extensive information on the topic as possible. We ultimately succeeded in interviewing three 

different experts, who individually came to represent three different stakeholders: the personal 

care product industry, the medical community, and the Danish Consumer Council. 

The personal care product industry was represented by CSR manager Henrik 

Johannsen from Matas, which is a Danish chain of drug stores involved in both producing and 

selling personal care products in Denmark and Sweden. Matas recently removed all suspected 

EDC’s from its own products, but continues to sell a broad variety of other brands that 

contain these chemicals. Accordingly, Henrik Johannsen came to represent an industry 

perspective in favor of banning EDC’s as well as providing us with some valuable insights 

into the general European industry perspective on the market potential of EDC-free personal 

care products (Johannsen, 2011). 

Next, we interviewed Ulla Feldt-Rasmussen, who works as an endocrinologist at 

Rigshospitalet in Copenhagen, and served to represent the medical community. She was a 

valuable source of information regarding the Danish research being undertaken in the field of 

endocrine disrupters and the suspected effects of EDC’s on the human body. 

Finally, we interviewed Senior Environmental Officer Claus Jørgensen from the 

Danish Consumer Council (DCC). He is one of the driving forces behind the campaign in 

Denmark against EDC’s in consumer products and he is actively seeking to lobby European 

counterparties to help increase awareness among European consumers (Jørgensen, 2011). 

Regrettably, we had a hard time getting in contact with German experts in the field.  

However, Claus Jørgensen gave us contact information on two of his German counterparties, 

namely: Sylvia Maurer, Senior Policy Officer for Safety and Environment at the European 

Consumers’ Organisation (BEUC) and Monika Büning from the German Consumer Council 

(VZBV). Of the two women, we were only able to establish contact with Sylvia Maurer. Via 

email exchanges with Sylvia Maurer, our assumption that Germans are less knowledgeable 

about EDC’s than Danes was somewhat confirmed (Maurer, 2011). 

That being said, our difficulties in reaching German experts in the field of endocrine 

disrupters and the scarce amount of information available through secondary data search 

speaks volumes on its own account. The public debate is simply not as visible and accessible 

to the average consumer in Germany, as it is in Denmark. This was also the opinion of Claus 

Jørgensen (2011). 
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Therefore, in order to justify a comparison of Danes’ and Germans’ attitudes and 

intentions towards using EDC-free personal care products, based on the exact same 

questionnaire content except for differences in language, we had to further substantiate the 

basis for our survey design. Thus, as part of our research process we explored the cultural 

identities of the two countries, with a specific emphasis on environmental concern to verify 

our assumption that Danes and Germans are in fact likeminded when it comes to lifestyle 

choices, such as being conscious of one’s health and being environmentally concerned in 

general. We deduced that if the assumption of cultural similarities was confirmed – not least 

in terms of environmental concerns – then the items in our questionnaire would be 

transferable to German respondents as well, despite stemming from the knowledge and 

opinions of our Danish experts. 

 

3.9 Population and Sampling 

According to our interviews with the Danish endocrinologist Ulla Feldt-Rasmussen 

and Senior Environmental Officer Claus Jørgensen from the DCC, sensitivity towards the 

suspected effects of EDC’s in personal care products – as determined by knowledge and 

interest – is most pronounced among women of childbearing age and parents with infants and 

toddlers. When asked for a more specific demographic segment, they both identified women 

and men from the ages of mid-twenties to mid-forties (Jørgensen, 2011; Feldt-Rasmussen, 

2011). To this Claus Jørgensen added that when children reach their teens, the parents’ 

concern for EDC’s generally decreases, as it is often replaced by other and more pressing 

matters (Jørgensen, 2011). To capture these demographic perspectives, we decided to focus 

on the younger segments of each population, more specifically: men and women between the 

ages of 16 to 45. The interviewees were more careful about classifying the German 

consumers, but as the scope and purpose of this study was to conduct a comparison of the two 

nations, we adopted the same demographics for the German sample as well. Thus, our main 

concern in terms of demographic targets was to have a balanced and representative sample of 

both genders in the defined age group. 

Our target populations in both countries were virtually infinite in size, since the 

amount of Danish men and women in the defined age group of 16 to 45 is currently approx. 

2.2 million (Danmarks Statistik, 2011) and in Germany the population is almost 33 million 

within the ages of 15 to 45 (D-Statis, 2011). In other words, our target population was 

massive, which presented us with the daunting challenge of assembling a representative 
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sample in the short time span available to us. This was one reason we deemed it important to 

choose the most efficient and far-reaching sampling method available. Hence, we chose to use 

an on-line market survey tool to distribute our questionnaire. On-line market surveys have the 

potential of reaching a greater number of respondents than that of face-to-face or mail 

distribution of questionnaires, as well as being cost and time efficient (Blumberg, Cooper, & 

Schindler, 2008). Ideally, we would have applied a probability sampling technique, as it is not 

affected by the researchers’ conscious or unconscious biases when selecting respondents, and 

it allows for estimates of sampling errors (Babbie, 2010). However, making our questionnaire 

available to all citizens of both Denmark and Germany, as is required in probability sampling, 

was not possible. Due to the enormous size of our target populations, we did not have the 

resources to ascertain that we had reached all corners of our defined demographics in the two 

countries (Saunders, Lewis, & Thornhill, 2007). Thus, we applied a non-probability sampling 

technique where we as researchers had some control of which individuals received the 

questionnaire initially. We used these selected individuals as a platform to initiate a broad 

distribution within our target population. We specifically made use of the snowball sampling 

technique, which is often used when the specific population is hard to reach (Hair, Bush, & 

Ortinau, 2009; Babbie, 2010). Further, we posted the link to our survey on different on-line 

consumer forums and blogs in both countries, such as facebook.com, jubii.debat.dk, and 

meinungen.gmx.net, where it was exposed to many people within our target population. 

Consequently, the link to our on-line survey was passed on through a continuum of networks. 

However, the lack of controllability beyond the initial self-selected respondents may have 

resulted in a lower degree of accuracy and precision in the samples (Blumberg, Cooper, & 

Schindler, 2008). 

Notwithstanding its drawbacks, we deemed an on-line snowball sampling to be the 

most effective and appropriate method for our purpose: to gather a large number of responses 

in a relatively short period of time. 

 

3.9.1 Sample Size Validation 
The issue of sample size is ambiguous when applying a non-probability sampling 

technique. Unlike probability sampling, there are no set rules (Saunders, Lewis, & Thornhill, 

2007).  Nevertheless, as we needed at least ten respondents per predictor variable to conduct a 

valid regression analysis (Field A. , 2005) we strived to maximize our sample size. This was 

especially important for the German survey, as we strongly believed that German respondents 

would be less knowledgeable about endocrine disrupters and their potential side effects. We 
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embraced this concern in the questionnaire and included a filter question to exclude the 

respondents with no prior knowledge from parts of the questionnaire. Having done this, we 

ultimately expected to exclude numerous German respondents from our full analysis due to 

only partially completed questionnaires. Thus, we aimed to gather more German responses 

than Danish ones as a counter balance to this issue. 

Due to the problem of non-response bias, response rates on Internet questionnaires 

are usually very low (Saunders, Lewis, & Thornhill, 2007); thus, the low number of 

incomplete responses in our full-scale surveys positively surprised us. Importantly, this 

provided us with a bigger data pool to work with. However, we did take multiple precautions 

to mediate this bias of non-responses. First of all, the initial recipients were friends and 

relatives of ours, and they likely felt an obligation to help us by filling out the questionnaire. 

Next, we wrote an introductory text presenting the topic, which allowed the participants to 

determine whether or not it was of interest to them before using the link to open the 

questionnaire. Thirdly, the introductory text also included an estimated timeframe for the 

participants to complete the questionnaire. Finally, a status bar was placed at the top of the 

questionnaire, which depicted how much had been completed and how much remained. 

 

3.9.2 Sub-Samples 
After excluding incomplete responses and respondents outside our defined target 

groupings, the Danish sample constituted 296 respondents, of which 59.5 percent were 

women and 40.5 percent were men. Similarly, the German sample contained 136 respondents, 

of which 60.3 percent were females and 39.7 percent were males. 

Due to the gender imbalance, the gathered responses did not meet the objective to 

have representative samples according to our defined criteria. Therefore, we were forced to 

draw a sub-sample from our original samples, in order to raise the representativeness of our 

target populations, as we otherwise would not be able to generalize our findings. In real life, 

the gender distribution in both Denmark and Germany is almost evenly divided between men 

and women (Danmarks Statistik, 2011; D-Statis, 2011). In essence, our sub-samples had to 

reflect this even gender balance as well. Thus, we had to randomly exclude some of the 

female participants to obtain a balanced representation of the two genders. We utilized the 

method of systematic sampling to obtain this objective (Saunders, 2007). Consequently, we 

ended up with Danish and German sub-samples of 240 and 108 respondents, respectively. Of 

these, only 216 Danish and 29 German respondents were eligible for the full-scale regression 
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analyses, as these had knowledge about EDC’s and their potential side effect and could 

therefore answer the questionnaire in full. 

 

3.10 Current Situation in Denmark and Germany 

According to Ulla Feldt-Rasmussen (2011), Denmark has taken on a prominent 

global position in investigating the potentially harmful effects of endocrine disrupting 

chemicals in multiple types of consumer products ever since the mid 1990’s. Adding to this, 

Claus Jørgensen (2011) suggested that the Danish prominence within the scientific domain of 

endocrinology is the outcome of a simultaneous build up of interest from a broad array of 

stakeholders that has consolidated a shared focus on EDC’s and their potential health impacts. 

Accordingly, based on the accumulated knowledge derived from 20 years of research in this 

domain, the Danish scientific community, as well as consumer-oriented organizations such as 

the DCC, urge consumers to take precautions when buying and using personal care products 

(Jørgensen, 2011; Feldt-Rasmussen, 2011). According to the Danish Professor Niels 

Skakkebæk, a prominent scientist of endocrine disrupting chemicals and their suspected 

harmful impacts on human health, exposure to the mix of various endocrine disrupters on a 

daily basis, also referred to as the “cocktail effect,” can lead to various harmful effects on 

health. These include low sperm count in young men, various forms of cancer, early puberty 

in girls, and obesity in both men and women (TÆNK, 2011). Furthermore, he warns women 

of childbearing age to avoid exposing themselves to endocrine disrupters, as the chemicals are 

stored in their bodies and will be passed on to their unborn children. However, the Professor 

admits that these are strong claims for something that has yet to be clinically proven on 

human beings, but as he states: “It may never be proven, but why should the same chemicals 

which show effects in animals not show the same effects in humans?” (Forbrugerrådet, 2011). 

Opposing this stance are the skeptics who believe that regulations on the matter 

should wait until more definitive proof is presented (Forbrugerrådet, 2011). 

Nevertheless, according to our primary sources, the debate has finally caught 

momentum in Scandinavia with a special emphasis in Denmark. However, all interviewees 

shared a common suspicion that the debate of endocrine disrupters finds little support or 

interest south of the Danish border (Feldt-Rasmussen, 2011; Johannsen, 2011; Jørgensen, 

2011). Elaborating on this, Claus Jørgensen informed us that as soon as he raises the issue 

among other EU member states, he is consistently met with the demand for full scientific 

proof to justify a higher level of government intervention and industry responsiveness. Hence, 
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he fears that people south of the Danish border are deliberately left in the dark in terms of the 

potential health risks linked to endocrine disrupters (Jørgensen, 2011). 

Specifically, both Henrik Johannsen and Claus Jørgensen share the belief that 

Germany is much less informed on the topic of EDC’s, in spite of its proximity and cultural 

similarities to Denmark (Johannsen, 2011; Jørgensen, 2011). This assumption was confirmed 

by our sole German contact, Sylvia Maurer (2011). 

Unlike Denmark, Germany has not conducted any market surveys exploring the level 

of knowledge of EDC’s among its population (Jørgensen, 2011; Maurer, 2011). Conversely, 

in the fall of 2010, the DCC conducted a market survey in Denmark based on 995 completed 

answers with the objective to establish the general level of knowledge on endocrine disrupters 

among Danes (Forbrugerrådet, 2010). The vast majority (92 percent) answered that they were 

aware of the effects of EDC’s. In other words, as Claus Jørgensen also professes, the spillover 

effect of scientifically accumulated knowledge on EDC’s to the broader population is efficient 

in Denmark (Jørgensen, 2011). In turn, this knowledge has seemingly paved the way for an 

increase in concern among the Danish population in terms of which products are safe to use 

and which ones are not (Jørgensen, 2011). Unfortunately, we were not able to support this 

assumption with any statistics on whether or not there has been a gradual increase in sales of 

personal care products without endocrine disrupters in Denmark and in Germany in recent 

years. We tried in vain to source this information from Matas in Denmark; DM, a German 

drug store chain; Dr. Hauschka, a German ecological personal care product brand; and lastly 

Weleda, also a German ecological producer of personal care products. Nonetheless, we made 

the assumption early on that Danes within our defined target population are more 

knowledgeable about this than Germans.  

 

3.10.1 Environmental Awareness 
The understanding that shortsighted lifestyles in all parts of the world lead to the 

depletion of energy sources, pollution, and climate change is growing (Solomon, Bamossy, & 

Askegaard, 2002). This understanding and concern is not an isolated phenomenon, but a 

common belief shared by most developed nations. Nevertheless, empirical findings suggest 

that while attitudes may be ‘green’, actual behavior is less likely to change (Grunert, 1991). 

However, there are obvious differences among European countries concerning the role of 

environmentalism. Countries such as Germany, Denmark, and Sweden stand out as being 

very pro-environment (Solomon, Bamossy, & Askegaard, 2002). This is partly evident in the 

increasing sales of more costly organic products – even in the midst of the financial crisis – in 
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both Denmark and Germany (Jørgensen, 2011; Maurer, 2011). Additionally, in Denmark eco-

labels are gaining significance and recognition among the general consumer. One sign of this 

is the high level of awareness of the Nordic eco-label the ‘Nordic Swan’ and the ‘Flower’. In 

2001, 82 percent of Danes surveyed recognized the ‘Nordic Swan’ label and 66 percent 

recognized the ‘Flower’ (Juhl & Puolsen, 2001). The organization behind the Nordic eco-

label was very quick to ban the chemicals on the EU’s list from its certified products and then 

highly efficient at communicating this to consumers (Jørgensen, 2011). Additionally, Claus 

Jørgensen mentioned that the Danish population has a high level of knowledge about the 

European eco-label ‘The Flower’ compared to other countries. However, this European eco-

label does not cover as many product categories within personal care products as the ‘Nordic 

Swan’, which makes the Nordic countries a leading region in this field (Jørgensen, 2011). 

Claus Jørgensen (2011) mentioned one of the reasons is that the four biggest countries in the 

EU (Germany, France, the UK, and Italy) all have major chemical and cosmetic industries, 

which fiercely oppose higher regulation in this area. This affects public policy and debate in 

each of these four countries. Thus, we found it interesting to investigate whether or not the 

German consumers find it important to use the eco-labels for guidance when purchasing 

personal care products, in spite of the opposing influence of stakeholders.  

As mentioned in the section above, both Danish and German consumers are 

increasingly buying organic products. Researchers studying consumer attitude in this area 

have evidenced that consumption of organic products is connected to a lower trust in the 

quality of regular food and moreover to an increase in health consciousness (Alvensleben & 

Altmann, 1987). Based on this, we argued that people’s health concerns should also have a 

positive impact on people’s attitude and intention towards using personal care products 

without the potentially hazardous chemicals. 

In any case, the emerging consensus is that consumers are increasingly skeptical 

about the benefits suggested by the industries responsible for these ‘risky’ consumer goods. 

This in turn causes the consumers to hesitate when making purchasing decisions and 

subsequently make safer purchasing decisions altogether (Solomon, Bamossy, & Askegaard, 

2002). Hence, we speculated that a culture in favor of ‘green’ issues, as is the case with both 

Denmark and Germany, was more inclined to use EDC-free personal care products. 

Therefore, in examining the content of the self-identity measure, we found that 

‘green’ issues should incorporate both a measure of ‘health consciousness’ and a measure of 

general ‘environmental concern’.   
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4 Questionnaire Design 
 

4.1 Survey Tool and Format 

We decided that an on-line survey was the most efficient method of distributing the 

questionnaires. For this purpose, we bought an account membership at ‘surveymonkey.com’, 

which is an on-line questionnaire and survey tool. 

There are three levels of membership, and we purchased the second level, which is 

called a Gold membership. This account allowed us to ask unlimited questions, receive 

unlimited answers, and distribute an unlimited number of surveys. This was necessary, as we 

conducted a pilot survey in two countries as well as a full-scale study, both with a large 

number of respondents. Another attribute we found helpful was the ability to have the 

program randomize the questions for each respondent, but deliver the dataset to us in the right 

order. This enhanced the internal validity of the questionnaires, as respondents were not 

answering the questions concerning a specific construct all at once, which could otherwise 

have been tiresome. Furthermore, our membership allowed us to export the data to the 

statistical program SPSS, which we used for our factor and regression analyses of findings 

from the full-scale surveys. Finally, it enabled us to change languages for the questionnaire 

instructions, such as the buttons for ‘next page’ and ‘previous page’, which resulted in more 

clarity for the respondents that may not have had sufficient English skills. 

Table 1 on page 55 lists all the items in our pilot questionnaire in English. This table 

is referred to throughout the following sections as a means to provide an overview of the pilot 

questionnaire content. 

 

4.2 Constructing and Redefining the Scales 

4.2.1 Demographics 
In respect to the defined target population, the demographic variables of greatest 

interest to us were ‘gender’ and ‘age’. Although our defined age range was only 

approximately 30 years (16 to 45), we incorporated six age categories in the questionnaire in 

order to raise the probability that people responded truthfully in regards to their age. Had we 

only requested responses from people in the three age categories of interest to us, we feared 

people would purposefully select an age group not representative of their actual age. The 

specified target population reflects our conviction that Claus Jørgensen (2011) and Ulla Feldt-
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Rasmussen (2011) are correct in their assumptions about demographics; namely, that women 

of childbearing age and parents of young children in general are the most interested in 

avoiding endocrine disrupters. 

Furthermore, it was relevant to ask whether or not the respondents have children in 

their household below the age of 16 in order to find out if there are any discernible differences 

in intention between people with and without young children. 

Also, we added the item of ‘highest level of completed education’, as one of our 

experts (Jørgensen, 2011) suspects that people of higher education are more knowledgeable 

and interested in the topic of endocrine disrupters in general. Finally, we were curious to 

uncover who in the household is the decision-maker when it comes to choosing which 

personal care products to use. This item was added in order to test our assumption that the 

‘intention to use personal care products’ is an individual decision carried out by the person 

intending to use them (see Table 1, p. 55). 

Apart from the question concerning the respondents’ age, nominal scales were 

applied to all the demographic questions (Hair, Bush, & Ortinau, 2009). For the question 

regarding the respondents´ age, we use a true class interval scale; this involved listing the 

different age groups starting at 16-25, and continuing with the same interval of ten years per 

bracket until reaching the age group of 66+. We decided not to continue beyond this age 

group, as we did not expect to have many respondents above this age due to the on-line 

distribution method of the questionnaire. 

 

4.2.2 The Application of Control Variables 
The demographic items also served as our control variables in the regression 

analyses. We used them to test to what extent the intention to use personal care products 

without endocrine disrupters was caused by the predictor variables and to what extent 

demographics or external factors played a part. 

Men – This control variable was applied specifically to explain the influence of male 

respondents on the model. The division of genders is relevant, as one of our experts 

(Jørgensen, 2011) believed that men were less inclined to use personal care products without 

endocrine disrupters. 

Decision-maker – This control variable referred to the sub-group of people who 

answered ‘I do’ to the item of “Who decides what personal care products are used in the 

household?” We were curious to uncover the influence on intention when the user of these 

products decided independently whether to purchase them or not. 
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Education – This control variable was based on the division of our eight original 

educational groupings into two sub-groups of higher education (bachelor, master, Ph.D., and 

‘other’) and lower education (primary school, high school, diploma, and trades). It was 

designed to test the hypothesis that people of lower education are less inclined to use personal 

care products without endocrine disrupters. Hence, it specifically refers to the sub-group of 

lower educated people and their role in the model. 

Age – This control variable tests the magnitude of age as a potential external 

influence on intention. However, it is merely used to inform us of the influence of age in 

general. 

Children – This control variable explained how the sub-group of people without 

young children affected the model. We were curious to test if having no young children 

affected the outcome variable of intention. 

Germans – This control variable was of specific importance, as this reflected our 

German sample of 29 respondents and how these affected the model. Hence, we used this 

variable to highlight the similarities and differences in the model’s efficacy of predicting 

intention between the two nations of Denmark and Germany.  

 

4.2.3 Filter Question 
Following the demographic items, we posed a filter question with the objective to 

determine whether or not the respondents had ever heard about endocrine disrupting 

chemicals. If they replied in the affirmative, the respondents continued to the items regarding 

the constructs of the TPB specifically concerning EDC’s. However, if the respondents 

answered that they had never heard of this they were tunneled to the last page with items 

measuring the variable of self-identity. The items embedded within self-identity were not 

concerned with EDC’s directly, but were of a more general nature. Hence, besides tapping 

into the respondent’s self-perceptions, these items served another purpose. We doubted that 

everyone had heard of EDC’s in the first place, and we wanted to avoid respondents opting 

out of the questionnaire altogether due to the irrelevance of questioning (Hair, Bush, & 

Ortinau, 2009). With the filter question in place and the tunneling to the last page of the 

questionnaire, we still gained valuable information about the respondents’ general beliefs 

about personal health, the environment, and eco-labeling. Had we not included a filter 

question, we strongly suspect that the majority of the German respondents would not have 

been able to participate in our line of questioning due to a lack of knowledge about EDC’s. 
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This last argument was also reinforced by the assumptions of our German translators who 

independently recommended the filter question based on their beliefs that Germans are not 

well-informed about this topic. None of our Danish translators made such a comment, but we 

still chose to add the filter question in both questionnaires, as we could not refuse that some 

Danes may not have heard of EDC’s either. Hence, we aimed to keep the questionnaires 

identical in all matters other than language. 

 

4.2.4 The Constructs of the Theory of Planned Behavior 
The items chosen to measure the constructs of the TPB were mainly derived from 

established scales previously developed and empirically tested by other researchers. Yet, 

applying the scales in their original format and length resulted in a list of more than 40 items 

solely under the construct of attitude. In conjunction with all other items covering the range of 

the constructs of the TPB, the questionnaire would have been too extensive and could have 

tired our respondents, with the result being a lower response rate. Thus, to limit the number of 

items, we looked beyond the factor structure and the internal consistency of the items in the 

respective scales. Based on the suggestion by Robinson, Shaver, & Wrightsman (1991), we 

examined the validity of the individual items in order to exclude the ones with the weakest 

validity. To undertake this properly, we discarded those few items with the lowest alpha 

coefficient. However, this only eliminated a few items and we were forced to subsequently 

examine the remaining items more critically. In doing so, we searched specifically for any 

redundancies in the questions. For example, for any given pair of ‘reverse’ statements one of 

the two items was excluded. To decrease the number of items even further, we examined the 

wording of each one. In some items, the wording made little sense in our specific context and 

we excluded them from the questionnaire. 

Additionally, we found it necessary to alter some of the measurement scales derived 

from various marketing scale handbooks in order to apply the findings in a factor analysis 

(Bruner, James, & Hensel, 2001; Bearden & Netemeyer, 1999). According to Ajzen and 

Fishbein (1980), the best scale to use is a 7-point Likert scale ranging from “completely 

agree” to “completely disagree” with a neutral option as well. Hence, in order to comply with 

this, some of the measurement scales had to be altered accordingly. 

Due to a lack of empirically tested work, for our internally-developed scales, we 

made sure to have both positively and negatively (‘reverse’) posed items in order to control 

for errors stemming from direction of item wording and internal validity (Ray, 1985). 
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4.2.4.1 Direct versus Indirect Measurement 

As stated, the TPB framework allows for two levels of investigation, namely an 

indirect and/or a direct measure of the individual constructs depending on the nature of the 

study. In alignment with theory and empirical work, we expected attitude to contribute the 

most to the prediction of intention and hence it was the only variable we measured indirectly. 

The construct of attitude is latent of nature, i.e. it “can only be measured indirectly 

by (usually) multiple indicators” (Singh, 1988, p. 487). Ajzen and Fishbein (1980) disagree, 

but state that a direct measurement of attitude leaves the researchers with very little 

information as to ‘why’ a person judges a certain outcome positively or negatively. In order to 

explore the ‘why’, we needed to uncover the most significant of the behavioral beliefs (Ajzen 

& Fishbein, 1980; Ajzen I. , 1991). The most optimal way to undertake this was to generate 

items, which in their aggregate form came to reflect overall attitude. However, prior to 

generating specific items, we had to simplify the attitude construct. As mentioned earlier, 

academics distinguish between a higher order construct (overall attitude), and a lower level 

order constituting the directly measurable sub-components of the higher order construct 

(Ajzen I. , 2002). We implemented this line of logic to our study by bracketing the 

information derived from the experts into four sub-components of overall attitude. The 

totality of these four sub-constructs, each containing a set of items, was designed to measure 

the underlying aspects of attitude, namely: knowledge, fear, interest, and frustration. The 

items encapsulated within these four sub-constructs made up our behavioral belief statements. 

In spite of the multiple items within the construct of self-identity, it was only 

measured in a direct fashion. We simply sought to uncover whether or not this variable 

contributed independently to the behavioral intentions construct. The remaining items tapping 

into environmental concerns were used as a means to characterize those respondents not 

knowledgeable about EDC’s. This was a way to ascertain some use of these respondents for 

future research related to this topic. 

 

4.2.4.1.1 The Expectancy Value Model 

The Expectancy Value Model (Ajzen & Fishbein, 1975) is embedded within the 

basic structure of the TPB, and applied whenever indirect measures are necessary. 

Specifically when measuring the construct of attitude, the model dictates that each behavioral 

belief links the behavior to a certain outcome that is valued either negatively or positively 

(Ajzen I. , 1991). If the indirect measures are valid, the combination of a person’s beliefs and 
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his evaluation of the behavioral outcome should accurately reflect the person’s overall 

attitude. 

This line of thought is demonstrated in equation 1: 

 

𝐴 ∝  �𝑏𝑖 

𝑛

𝑖=1

𝑒𝑖 

Equation 1.The Expectancy Value Model (Ajzen I. , 1991, p. 191) 

 

The variable (b) is the strength of each salient belief and the variable (e) is the 

subjective outcome evaluation. These are combined in a multiplicative fashion and the 

resulting products are summed over the (n) behavioral beliefs. A person’s attitude (A) is 

directly proportional to this summative belief index (Ajzen & Fishbein, 1975; Ajzen I. , 

1991). 

Hence, according to theory we ideally needed to generate one outcome evaluation for 

each of our eight behavioral belief statements. 

To properly reflect the positive or negative outcome evaluations, we chose to assess 

these evaluation items on a 7-point scale ranging from -3 to +3, as opposed to the behavioral 

belief statements and all other items in our questionnaire, which were measured on 7-point 

scales ranging from 1 to 7. Ajzen (1991) argued that outcome evaluations are usually assumed 

to form a bipolar continuum, from a negative evaluation on one end, to a positive on the 

other. Hence, it made sense to enhance these opposing stances with a negative and positive 

indicator. This suggestion was supported by Francis et al., (2004), who argued that bipolar 

scores of outcome evaluations make it more comprehensible for the researchers to ultimately 

discover if attitude is assessed to be positive or negative. 

 

4.2.4.2 Direct Measurement of all Variables 

Although we chose to measure the construct of attitude indirectly, Ajzen and 

Fishbein (1980) also dictate a direct measurement of the construct for two reasons. 

Firstly, it serves as a checkup precaution. If the direct measurement of attitude is 

valid and receives a high mean value, then the mean value of the indirect measurement should 

be high as well. If not, the differing scores indicate serious flaws in the research design. If the 

scores are similar, not only have we uncovered ‘what’ the current attitude is, we have also 

uncovered the underlying reasons for either a favorable or unfavorable global attitude.  
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Secondly, for statistical purposes the single item measuring overall attitude is what is 

used in the correlational designs and regression analyses to establish the strength of 

relationships as well as the predictive capability of the variable (Ajzen & Fishbein, 1980). 

Likewise, the direct measures of the remaining variables are employed for the same reasons. 

Hence, through these analyses, we also uncovered whether or not the added measure of self-

identity contributed independently to behavioral intention. 

In spite of our emphasis on the attitude construct as the predominant predictor of 

intention, we were aware that an analysis of attitude alone might not sufficiently contribute to 

the prediction of behavioral intention (e.g., Ajzen & Fishbein, 1980; Ajzen I. , 1991). 

Therefore, in addition to the added measure of self-identity we chose to incorporate the other 

original predictor variables of subjective norm and PBC into our survey as well, albeit we 

expected these constructs to provide less variance to the prediction of intention. Hence, these 

were only measured directly. 

 

4.2.4.3 Defining the Behavioral Criterion 

Prior to discussing the actual application of the constructs applied in this study, we 

needed to give thought to and comply with the four principles of TACT, as stated by Ajzen & 

Fishbein (1980). In defining the behavioral criterion, we raised the probability of accurately 

measuring the behavioral intention of using personal care products without endocrine 

disrupters (Ajzen & Fishbein, 1980; Ajzen I. , 1991). 

We have classified the four elements of TACT as follows: 

I. ‘Action’ is synonymous with the behavior in question, which was ‘the usage of 

personal care products without endocrine disrupters’. This behavior was reflective of a 

‘single action’, as the behavior specifically referred to the usage of a specific product 

group (Ajzen & Fishbein, 1980). 

II. The ‘target’ of the behavior was the general product category of personal care 

products without EDC’s, as opposed to a specific brand that offers products without 

EDC’s. 

III. In this case, ‘context’ represents who benefits from using personal care products 

without EDC’s, which we deduced was for personal use and irrespective of location. 

IV. Lastly, we needed to consider the element of ‘time’. As our study was of a cross-

sectional nature, we sought to predict behavioral intention based on the current 

attitude, subjective norm, PBC, and self-identity of people in Denmark and Germany. 
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Hence, the time element was a snapshot of the present and we acknowledge that the 

relative importance of the anteceding determinants of intention to use these products 

may well change in the near future (Blumberg, Cooper, & Schindler, 2008). 

In accordance with TACT, we applied the same action, target, and time elements to 

our questionnaire when it seemed feasible and relevant to do so. For instance, we applied 

single item scales directly measuring the overall attitude towards using personal care products 

without endocrine disrupters, as well as the intention to use them. In this case, we specifically 

referred to the behavioral criterion as the attitude towards using or intention to use personal 

care products without endocrine disrupters within the forthcoming month. We chose not to 

verbalize the element of context in the questionnaire, as we deduced it follows implicitly that 

the behavior in question was mainly restricted to personal usage. Adding to this assumption, 

Ajzen and Fishbein (1980, p. 169) stressed, “when the behavior was explicitly restricted to 

personal consumption, the intention was dominated by attitudinal considerations and 

virtually no weight was given to the subjective norm”. Therefore, as we speculated that the 

intention to use personal care products would predominantly be for personal use (the element 

of context), the construct of subjective norm would be a weak predictor of intention. 

 

4.2.5 Indirect Measurement of the Attitude Construct 

4.2.5.1 Level of Knowledge 

The first sub-construct of the overall attitude construct was the level of knowledge 

regarding personal care products without EDC’s. This constituted our first sub-category of 

overall attitude, as all three Danish interviewees repeatedly mentioned the imperative value of 

real or perceived knowledge in the formation of attitude (Feldt-Rasmussen, 2011; Johannsen, 

2011; Jørgensen, 2011). 

The items measuring this sub-construct were derived from tried and tested scales and 

were easily adapted to our purpose, as they have been employed in numerous studies testing 

consumer behavior. Two of the applicants of the scale, Flynn and Goldsmith (1999), state in 

alignment with Ajzen & Fishbein (1975; 1980) that (consumer) knowledge is important to 

theoretical models of consumer behavior and they further argue that this scale is appropriate 

for this purpose.  

The scale origin is unknown (Bearden & Netemeyer, 1999), but the multiple studies 

applying this scale have shown that the scale is unidimensional, internally consistent, valid, 

and free from methodological flaws (Flynn & Goldsmith, 1999). 
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Further, theory refers to three types of distinct knowledge, namely: subjective 

knowledge, objective knowledge, and knowledge derived from prior experience with the 

product class (Brucks, 1985). The scale we applied represented the level of subjective 

knowledge consumers have of product categories. Subjective knowledge in this regard was 

defined as ‘what the consumer thinks he knows’ and is distinct from objective knowledge, 

which can solely be derived from actual knowledge tests (Brucks, 1985). We judged that the 

level of subjective knowledge among our respondents was sufficient for our purpose, as we 

were merely concerned with our respondents’ perception of having some knowledge of the 

product category. We deduced that perceived knowledge was enough to form an attitude. 

Hence, we asked whether one ‘feels’ knowledgeable or not, as this verb entails both real and 

perceived knowledge of the respondents. The list of items on this scale was applied and tested 

by Flynn, Goldsmith and Eastman (1996) among others, and all reported high reliability 

scores with alphas from .82 to .93. Moreover, the respondents rated the eight questions on a 

7-point Likert scale, resulting in a measurement of their self-reported familiarity and expertise 

with the product group. However, the original scale was too extensive so we had to narrow it 

considerably. To do this in a valid manner, we examined the alpha coefficients of the 

individual nine items in the scale. We discovered that items number two, three, and nine had 

the lowest alphas (Flynn & Goldsmith, 1999). Further, the researchers additionally suspected 

question seven of narrowing the applicability of the scale (Flynn & Goldsmith, 1999); on 

these grounds, the four items were discarded from our survey. Subsequently, we examined the 

wording of the remaining five items and eliminated an additional two, as they read awkwardly 

after we adapted them to fit our purpose. This left us with items one, five, and six, which were 

implemented in the questionnaire (see Table 1, p. 55). 

 

4.2.5.2 Level of Fear 

The second sub-construct reflected the level of fear people have in terms of the 

potentially harmful effects of endocrine disrupters. The notion of fear was not explicitly 

mentioned by our interviewees, however Ulla Feldt-Rasmussen (2011) and Claus Jørgensen 

(2011) stressed that parents of infants and soon-to-be parents were especially concerned about 

the potential side effects of EDC’s and hence would be most likely to avoid these chemicals. 

This led us to speculate that ‘fear of EDC’s’ directly aids the formation of a positive attitude 

towards using EDC-free personal care products.  
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We did not manage to locate a specific tried and tested scale reflecting fear in this 

regard. However, Griffin, Babin, and Attaway (1996) developed a scale that purported to 

measure the extent to which a consumer considers some specified product class or brand 

hazardous to use. One of the major findings of the study was that the greater the perceived 

danger of using the product, the less likely a person was to attribute blame to the 

manufacturer rather than the user. As a consequence, they found that people are more hesitant 

towards using products they perceive to be dangerous up front. This empirical finding 

confirmed our assumption that the more fearful people are of the potential side effects of 

endocrine disrupters in personal care products, the less inclined they are to use them. 

Previous tests of the scale (Griffin, Babin, & Attaway, 1996) revealed no difference 

in validity between the original four items of the scale and we could not eliminate items based 

on these grounds. Consequently, we had to eliminate items based on other determinants. For 

instance, item two was merely a reverse version of item one and was thus discarded for 

redundancy. In addition, the wording of item four was not applicable to our product category, 

and was also excluded from the final survey. The remaining two items were numbers one and 

three, as illustrated in Table 1 on page 55. In order to make it as clear as possible to the 

respondents that we sought knowledge on their beliefs about the danger of ‘using’ these 

products, we added the words ‘use’ and ‘using’ to the two items, instead of ‘buying’ as the 

scale was originally constructed. 

 

4.2.5.3 Level of Interest 

The tried and tested scale we applied for measuring the sub-construct of level of 

interest is perhaps more adequately categorized in the box labeled ‘attitude towards the 

object’ rather than ‘attitude towards the behavior’. Yet, we chose to adopt this scale, as we 

found the degree of interest in our specific product category a necessary precondition for 

attitude formation. This assumption was specifically inspired by Jørgensen (2011) and 

Johannsen (2011) who both underscored the high level of interest in Denmark as a necessary 

prerequisite for the ultimate intention to use the products. In Germany, the interest level is at 

best moderate according to Maurer (2011) and Jørgensen (2011), which may negatively affect 

attitude formation and ultimately the intention to use. Hence, we employed a four-item scale, 

originated in conjunction with Mittal and Myung-Soo (1988; 1989) who developed the first 

three items and Bloch (1981), who produced the last item (see Table 1, p. 55). 
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A wide body of researchers (e.g., Talpade & Beatty, 1994; Flynn, Goldsmith, & 

Eastman, 1996) has employed the four-item scale in their studies. Among the major results, it 

surfaced that the greater the perceived interest/involvement in the product class, the greater 

the chance of initiating the process of purchasing (Talpade & Beatty, 1994). We assessed that 

the level of interest and involvement was an important sub-component of the overall attitude 

construct in our study. 

 

4.2.5.4 Level of Frustration 

The four items measuring this sub-construct of level of frustration were not based on 

any existing scale. As researchers, we specifically designed these items based on our meeting 

with Claus Jørgensen (2011). He believed that the level of frustration people have towards the 

debate on endocrine disrupters and the potential health risks associated with them is a major 

influence on the attitude towards using these products. Specifically, he estimated that Danes 

in general are keen to receive more information about the subject, but at the same time they 

are frustrated with the lack of scientific proof. These opposing factors leave them in a vacuum 

of inconclusiveness. Hence, with our internally-constructed scale we intended to test the level 

of frustration towards the flow of information from experts and others to see how strong of an 

influence this sub-component was on overall attitude towards using EDC-free personal care 

products (see Table 1, p. 55). 

Thus, we assessed that frustration was an important aspect of the attitude construct, 

as this emotion is prominent among Danish consumers according to Jørgensen (2011). 

In summary, the total indirect measurement of the attitude construct constitutes 13 

items grouped into the four sub-categories of knowledge, fear, interest, and frustration (see 

Table 1, p. 55). 

 

4.2.6 Direct Measurement of the Remaining Constructs 

4.2.6.1 The Construct of Behavioral Intention 

The three items used to measure the construct of intention were worded very 

similarly, as the only difference in each of the three statements was the usage of the verbs 

expect, want, and intend (see Table 1, p. 55). However, the application of all three items with 

only the three verbs as differentiators is suggested by Francis et al. (2004) based on the 

empirical work by several researchers (Shepperd, Hartwick, & Warshaw, 1988; Warshaw & 

Davis, 1985; Bagozzi, 1992). The idea was that collectively, the three seemingly identical 
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items should reflect not only behavioral intention, but also desire and self-prediction, which 

are part of the overall intention conceptualization. Nevertheless, we deemed that using all 

three items could potentially irritate the respondents due to the similarities in the wording. 

However, since we were not able to find any validity measures or other empirical proof to 

suggest which of the three to exclude, we applied all three in the questionnaire. 

 

4.2.6.2 The Construct of Perceived Behavioral Control 

Based on the theoretical conceptualization of this construct (Ajzen I. , 1991), we 

interpreted this construct to be people’s confidence in knowing ‘where’ and ‘how’ to acquire 

EDC-free personal care products in order to ultimately use them. However, even a direct 

measurement of PBC should contain two aspects: namely, the combination of ‘self-efficacy’ 

as defined by Bandura (1977) and perceived or actual control of the situation. Accordingly, 

Francis et al., (2004) have constructed a four-item scale that strives to encapsulate both 

aspects within a direct measurement of PBC and we therefore applied this to our study. We 

measured the notion of ‘self-efficacy’ by tapping into people’s level of confidence in knowing 

where to acquire the specified product group. We tapped into people’s perception of 

‘controllability’ by questioning whether or not the decision to acquire these products was 

entirely up to the respondent, and whether or not the decision to acquire them was beyond the 

control of the respondent. However, one of the items in the four-item scale had a different 

measurement scale than the 7-point Likert scale we used, and was a reverse version of item 

one. For these reasons, we chose not to implement this item in the questionnaire. The 

remaining three items were used with slight contextual alterations (see Table 1, p. 55). 

 

4.2.6.3 The Construct of Subjective Norm 

We did not manage to attain a tried and tested scale that was appropriate for the 

conceptualization of subjective norm. However, the manual providing guidance on how to 

construct questionnaires based on the TPB framework proposed a scale consisting of four 

statements that directly measured this construct (Francis, et al., 2004). The latter three items 

were on a 7-point Likert measurement scale in alignment with our needs. However, the first 

item was an incomplete sentence with a measurement scale within the statement. It was not 

possible to adopt this item in our survey tool, and it was therefore excluded. The wording of 

the remaining three items was altered slightly in order to adapt them to our context. In 

alignment with the theory, we questioned whether people felt social pressure to use the 
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specified product category, whether it was expected of them, and lastly, whether or not those 

close to them encouraged the use of these products (see Table 1, p. 55). 

 

4.2.6.4 Self-Identity 

In the context of our study, we argue that the variable of self-identity entails two 

current societal trends of importance to one’s self-perception: ‘level of health consciousness’ 

and ‘level of environmental concern’. First of all, in order to tap into people’s perception of 

personal health, we examined the nine-item ‘health consciousness’ scale developed by 

Stephen Gould (1988). As specified by the author himself, the scale seems to tap into the 

overall alertness, self-consciousness, involvement, and self-monitoring of one’s health. 

However, we limited the scale to only include four of the original nine items. This 

was done on the basis of prior testing conducted by other researchers (Gould, 1988). It was 

discovered that items one to three measured ‘self-consciousness’, and items four and nine 

measured ‘involvement’. The remaining items measured the ‘self-monitoring’ of one’s health 

(Gould, 1988). As the harmful effects of EDC’s are not always felt or seen, we deemed the 

latter group of items irrelevant for our research. The remaining five items were examined and 

we found that the wording in two of them were not applicable to our context. Consequently, 

only items one, two, and nine were included in the survey (see Table 1, p. 55). 

Secondly, we explored the second aspect of self-identity by using a twenty-item 

scale designed to encapsulate individuals’ beliefs about the environment, which was part of a 

major study targeting the environmentally-concerned and environmentally-aware segments of 

the population (Bohlen, Schlegelmilch, & Diamantopoulos, 1993). The shared assumption of 

these researchers was that ‘green’ consumers are predisposed to be more critical in the 

process of purchasing decisions; an assumption that we concurred to. 

Evidently, using twenty items to assess one aspect of the self-identity measure was 

too extensive, but the authors themselves conducted an exploratory factor analysis on the 

initial twenty statements and ended up with ten remaining items (Bohlen, Schlegelmilch, & 

Diamantopoulos, 1993). Of these ten items, we were able to remove an additional five items, 

as their content bore little relevance to our research. In total, we implemented five items to 

our questionnaire pertaining to ‘environmental concerns’ (Bohlen, Schlegelmilch, & 

Diamantopoulos, 1993) (see Table 1, p. 55). 

However, we felt that this scale was missing an important facet, which we wished to 

investigate, namely: the importance of buying organic products, as part of the 
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conceptualization of ‘environmental concern’. Thus, we developed two items serving this 

purpose. 

As a final part of assessing ‘environmental concerns’, we examined the importance 

of eco-labeling. From our initial research it was clear that eco-labeling is a helpful tool to 

many Danes seeking guidance when shopping. Thus, we developed a scale aimed at 

measuring whether or not the respondents read what is contained on the product labels. Thus, 

the items ask about the respondent’s attention to the list of ingredients, as well as the 

importance to them of eco-labeling. Because we had to construct the scale ourselves and it 

was untested, it was necessary to keep the reverse questions in order to test the internal 

validity (see Table 1, p. 55). 

We reasoned that in order to predict the intention to use personal care products 

without EDC’s, it was not only important to uncover ‘what’ drives the intent to use them, but 

it was also relevant to find out ‘who’ typically uses these products (or potentially would use 

them if properly informed). Hence, in spite of the fact that the added measure of self-identity 

was only measured directly, we implemented several items within this construct aimed at 

profiling those respondents who were not informed about the topic of EDC’s, but might have 

been typical candidates for the use of this type of product. 
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Item Category Sub-constructs Items 
Demographics  I am (gender) 
   I am in the age group of 16-25, 26-35, 36-45, 46-55, 56-65, 66+ 
   There are children below the age of 16 in my household 
   The highest level of education I have completed is: Primary school, High school, Diploma, Bachelor’s, Master’s, P.h.D, and Others 
   Who decides which personal care products to use in your household? 
Filter Question   Have you heard of endocrine disrupting chemicals? 
Attitude Direct attitude My attitude towards using personal care products not containing suspected endocrine disrupting chemicals is favorable. 
  Level of Knowledge I feel quite knowledgeable about personal care products not containing suspected endocrine disrupting chemicals. 
   I do not feel knowledgeable about personal care products not containing suspected endocrine disrupting chemicals. 
    Compared to most other people, I know less about personal care products not containing suspected endocrine disrupting chemicals. 
  Level of Fear Compared to other personal care products, using personal care products containing suspected endocrine disrupting chemicals are dangerous. 
   I think that personal care products containing suspected endocrine disrupting chemicals are dangerous to use. 
  Level of frustration with the  The increasing focus on endocrine disrupting chemicals is frightening the consumer unnecessarily. 
  debate on EDC's It is important that there is an increased focus on the suspected effects of endocrine disrupting chemicals 
   The level of information about the danger of endocrine disrupting chemicals is exaggerated. 
    More information about the danger of endocrine disrupting chemicals is beneficial to me as a consumer. 
  Level of Interest In general I have a strong interest in using the product category of personal care products not containing suspected endocrine disrupting chemicals. 
   I get bored when other people talk to me about using the product category of personal care products not containing suspected endocrine disrupting chemicals. 
 Self-Identity Level of Health  I reflect about my health a lot. 
  consciousness I am very self-conscious about my health. 
    I am very involved with my health. 
  Level of Environmental  I never read the list of ingredients on the label before using a new personal care product. 
  concern I always read the list of ingredients on the label before using a new personal care product. 
   It is important to me that my personal care products are branded with an eco-label such as the Flower, the Nordic Swan or Eco-Cert. 
   It is not important to me that my personal care products are branded with an eco-label such as the Flower, the Nordic Swan or Eco-Cert. 
   A substantial amount of money should be devoted to environmental protection. 
   Unless each of us recognizes the need to protect the environment, future generations will suffer the consequences. 
   Green issues should not be a main consideration when deciding what we do in the future. 
   Personally, I cannot help to slow down environmental deterioration. 
   I think it is important to buy organic products in order to protect the environment. 
   I think it is important to buy organic products in order to protect myself and loved ones. 
  Direct Environmental Concern The environment is one of the most important issues facing society today. 
Subjective Norm   It is expected of me that I use personal care products not containing suspected endocrine disrupting chemicals. 
   I feel under social pressure to use personal care products not containing suspected endocrine disrupting chemicals. 
   People who are important to me want me to use products not containing suspected endocrine disrupting chemicals. 

  Perceived Behavioral Control I am confident that I could find personal care products not containing suspected endocrine disrupting chemicals in the store I normally use. 
   The decision to use personal care products not containing suspected endocrine disrupting chemicals is not up to me. 
   Whether I use personal care products not containing suspected endocrine disrupting chemicals or not is entirely up to me. 
Intention   I am likely to use personal care products not containing suspected endocrine disrupting chemicals within the next 3 months. 
   Within the next 3 months, I want to use personal care products not containing suspected endocrine disrupting chemicals. 
    Within the next 3 months, I intend to use personal care products not containing suspected endocrine disrupting chemicals. 

Table 1. Items in the Pilot Study 
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4.3 Conducting the Pilot Study 

Prior to distributing the pilot surveys, we tested the questionnaires on different 

people within our target population. Based on their comments, the questionnaires were 

adjusted to the extent possible. One of the main criticisms concerned the redundancy of items. 

We regarded this as a valid critique in spite of our attempts to exclude as many repetitions and 

similarities as possible during the process of creating the questionnaire. Nevertheless, we 

decided not to remove any more items until after conducting the factor analysis. 

Using the snowball sampling method, the pilot questionnaires were distributed to a 

pre-selected group of people. In order to prevent the same people from receiving both the 

pilot questionnaire and the full-scale questionnaire, we divided our networks into two groups: 

one that would receive the pilot survey and another that would receive the full-scale survey 

later on. In this process, it was important to ensure that the networks of the two groups did not 

overlap too much, as this would lead to a higher risk of people receiving both surveys. If 

respondents were exposed to the pilot survey prior to the full-scale survey, their learning from 

the pilot survey could bias their responses to the full-scale version. 

In the two weeks the pilot surveys were open for responses, a total of 146 people 

participated in Denmark and Germany. However, not all respondents completed the 

questionnaire; 118 people answered the survey in full, which represents the number of usable 

responses. This presented us with a smaller sample than we had originally aimed for, because 

we needed to conduct a factor analysis based on these findings and with a higher number of 

responses, the analysis would be more relevant. For this purpose, Field (2005) recommends 

five to ten responses per variable in the survey, and as our pilot survey consisted of 26 items 

we ideally needed a minimum of a 130 respondents. Nevertheless, the risk of exhausting the 

supply of respondents in our networks (Blumberg, Cooper, & Schindler, 2008) outweighed 

this concern and we decided to proceed with our analysis of the data pending a positive result 

from the Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO test). The value of the 

KMO test was .766, which is classified as good by falling within the acceptable range of 0.5-

1.0 and thus allowed us to run a valid factor analysis on the sample set.  

 

4.4 The Findings of the Factor Analysis 

The rotated Pattern Matrix revealed seven factors with variables loadings above .512, 

which is the threshold recommended by Stevens (1992). This is one more factor than 
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expected, as it did not group the items testing eco-labeling together with the rest of the 

environmental concern items as we thought it would. Further, the factor analysis did not 

group the items originally intended for the sub-construct measuring the level of frustration 

with the debate on EDC’s. These items were divided on two other factors and a new 

composition of items emerged in one factor. Besides these results, the groupings of items 

were to a large degree as expected. The different loadings are presented in the Pattern Matrix 

(see Table 2, p. 59). 

 

Factor 1 contained four items, two of which were originally designed to measure the 

level of fear and two were designed to measure the level of frustration. Despite this mix of 

items, the formation still made sense and seemed to measure the level of fear. 

Factor 2 consisted of the three items measuring health consciousness. All three 

items had a high loading, which was not surprising since they stemmed from a tried and tested 

scale and therefore measured the sub-construct of health consciousness as expected. 

Factor 3 contained all three items selected to measure the level of knowledge. As 

these are also from a previously tested scale, this grouping was expected and certainly 

measured knowledge. 

Factor 4 seemed to tap into people’s level of participation. It consisted of three 

items, all of which were from the scale designed to tap into the level of environmental 

concern. This was a very interesting and a valuable finding, since we personally developed 

two of the items for this scale and participation was not one of the originally intended sub-

constructs 

Factor 5 consisted of five of the items designed to measure environmental concerns, 

which was the largest grouping of these items and was thus the factor measuring the aspect of 

environmental concern. 

Factor 6 grouped the two items about eco-labeling together as a separate factor. This 

was unexpected since we had initially meant for these to be part of the environmental concern 

aspect. However, this factor clearly measured eco-labeling. 

Factor 7 was the final factor and consisted of four items that could represent the 

level of interest. One of these items was the direct attitude measure, which was merely 

included in the factor analysis to verify that it correlated with the remaining items under the 

attitude construct. The remaining three items represented a conjunction of two different 

scales: one item was initially meant to measure interest and the other two were designed to 
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measure frustration with the debate. Despite this combination of items, the factor still seemed 

to tap into people’s level of interest. 

Finally, two of the items were not loading enough on any of the seven factors to 

fulfill our loading criteria of 0.512. The first of these was developed by us to measure one 

aspect of environmental concern, and the other originated in a previously tested scale 

measuring consumer interest in a specific product category (see Table 2). 

Hence, based on these findings the four sub-constructs measuring attitude indirectly 

amounted to the following: fear, knowledge, participation, and interest. 
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Table 2. Pattern Matrixa 

 
Component 

1 2 3 4 5 6 7 
Compared to other personal care products, using personal care products 
containing suspected endocrine disrupting chemicals are dangerous. ,776       

I think that personal care products containing suspected endocrine disrupting 
chemicals are dangerous to use. 

,737       

It is important that there is an increased focus on the suspected effects of 
endocrine disrupting chemicals. 

,701       

More information about the danger of endocrine disrupting chemicals is 
beneficial to me as a consumer. 

,568       

I reflect about my health a lot.  ,919      
I am very self-conscious about my health.  ,859      
I am very involved with my health.  ,841      
I do not feel knowledgeable about personal care products not containing 
suspected endocrine disrupting chemicals. 

  ,889     

I feel quite knowledgeable about personal care products not containing 
suspected endocrine disrupting chemicals. 

  -,814     

Compared to most other people, I know less about personal care products not 
containing suspected endocrine disrupting chemicals. 

  ,743     

I always read the list of ingredients on the label before using a new personal 
care product. 

   -,878    

I never read the list of ingredients on the label before using a new personal 
care product. 

   ,714    

Green issues should not be a main consideration when deciding what we do 
in the future. 

   ,547    

The environment is one of the most important issues facing society today.     -,718   

A substantial amount of money should be devoted to environmental 
protection.     -,714   
Unless each of us recognizes the need to protect the environment, future 
generations will suffer the consequences.     -,688   
Personally, I cannot help to slow down environmental deterioration. 

    ,586   
I think it is important to buy organic products in order to protect the 
environment.     -,559   
I think it is important to buy organic products in order to protect myself and 
loved ones.        
It is not important to me that my personal care products are branded with an 
eco-label such as the Flower, the Nordic Swan or Eco-Cert.      ,896  
It is important to me that my personal care products are branded with an eco-
label such as the Flower, the Nordic Swan or Eco-Cert.      -,810  
In general, I have a strong interest in using the product category of personal 
care products not containing suspected endocrine disrupting chemicals.        

I get bored when other people talk to me about using the product category of 
personal care products not containing suspected endocrine disrupting 
chemicals.       ,820 

The increasing focus on endocrine disrupting chemicals is frightening the 
consumer unnecessarily.       ,585 
My attitude towards using personal care products not containing suspected 
endocrine disrupting chemicals is favorable.       -,560 
The level of information about the danger of endocrine disrupting chemicals 
is exaggerated.       ,533 
Extraction Method: Principal Component Analysis.  
 Rotation Method: Oblimin with Kaiser Normalization. 
a. Rotation converged in 15 iterations. 
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4.5 Changes for the Full-Scale Survey 

The pilot test of our questionnaire revealed interesting findings, which along with the 

factor analysis and comments from various respondents provided the basis for the changes we 

made in the full-scale questionnaires. However, the factor analysis was applied as an 

exploratory tool, which merely inspired changes, but did not necessarily dictate them (Field 

A. , 2005). 

In our pilot questionnaire, we included multiple virtually identical items in order to 

safeguard internal validity and provide broad coverage of the topic. This fostered a lot of 

criticism, as participants found that too many of the statements were simply repetitions of 

other statements. Additionally, many participants complained that some statements were too 

long and confusing, which resulted in respondent fatigue. Hence, for our full-scale study we 

were sensitive to this and aimed to eliminate repetitions. In undertaking this, we opted for 

shorter formulations and more straightforward statements wherever possible. An overview of 

all items included in the full-scale questionnaire can be found in Table 3 on page 67 or see 

Appendix 1 for copies of the Danish and German questionnaire.  
 

4.5.1 Changes in the Introductory Text 

For the pilot study we chose to present the questionnaire with an introductory text 

about the study, but we hoped to be able to shorten it for the full-scale study, depending on 

the level of knowledge our respondents expressed. Our preliminary test showed that Germans 

have in fact very little knowledge of EDC’s and we therefore found it necessary to leave the 

introduction unchanged in the German questionnaire. On the other hand, our findings 

illustrated an extensive knowledge among the Danish respondents; as a result, we chose to 

shorten the introduction in the Danish survey. We expected that a shorter introduction would 

awake the interest of the respondents without tiring them with information they already 

possessed. Furthermore, we were afraid to bias the respondent’s opinions by providing too 

much information about endocrine disrupters and hoped to avoid this by keeping the 

introduction short and concise. 

 

4.5.2 Changes in the Demographic Items 

In the section covering demographics, we added another option to the question 

regarding age. In the pilot test, the first option was the category of 16-25 years of age. Hence, 

we initially excluded a category of 0-15 years of age, as this was not part of our target 
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demographics, but in hindsight we suspect this may have forced respondents in this age group 

to lie by selecting the age group closest to them. This is not in our best interest, as it could 

shape an unrealistic picture of the sample and make our analysis invalid. We applied the same 

line of logic at the high end of the age range, as we wanted to be absolutely certain that all 

participants could select the appropriate age category. Thus, we added the age group of 0-15, 

with the intention of filtering out these responses before conducting the analysis. The pilot 

test revealed that more options were needed for the question of education, as more than 14 

percent of the respondents had selected ‘other’ as their answer. Additionally, we received 

multiple comments from people expressing that they did not know what to select because 

their highest level of education was not among the available options. We therefore added 

more options and maintained the option of ‘other’ to insure the inclusion of all respondents. 

More options were also needed for the question concerning the ‘decision maker in 

the household when it comes to choosing which personal care products to use’. More than 12 

percent had made use of the option ‘Other, specify’ and a common response was that it was a 

‘Joint’ decision. Hence, we added this option, as well as the option of ‘My parents’ to 

properly include young respondents who were still living with their parents. 

 

4.5.3 Changes in the Filter Question 

As expected, the filter question was important, as it allowed us to gather knowledge 

about all of our respondents, including the ones with no prior knowledge of EDC’s. However, 

after running the pilot test it dawned on us that the filter question did not accurately measure 

what we wanted to know. Not only did we seek to gather information about the general level 

of knowledge about EDC’s, but more importantly, we wanted to know if the respondents 

were aware of the harmful effects EDC’s are suspected of causing. Thus, we rephrased the 

question as follows: “Have you heard that endocrine disrupting chemicals can be/are 

suspected of having a harmful effect on the environment, humans, or animals?” In this way, 

the question still tests whether the respondent has heard of EDC’s, but we also gained another 

valuable piece of information: the respondents’ knowledge of the potential side effects of 

EDC’s. We deemed this important, as we suspected that this particular knowledge was a 

founding pillar of the overall attitude towards using personal care products without EDC’s.  
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4.5.4 Changes in the Indirect Attitude Items 

Level of Fear 

The two items from the scale originally intended to measure fear loaded the most on 

this factor. The items were very similar in terms of both content, as well as how the 

participants responded to them. However, the item “I think that personal care products 

containing suspected endocrine disrupting chemicals are dangerous to use” had a simpler 

wording and was thus included while the other was discarded. 

It was evident from the pilot study that the respondents replied almost identically to 

these two items designed to measure frustration and we therefore believed that keeping only 

one of them would add sufficient value to our final analysis while at the same time lowering 

redundancy. Of these two items, we discarded the one loading the least according to the factor 

analysis and kept the item “It is important that there is an increased focus on the suspected 

effects of endocrine disrupting chemicals.”  

The Cronbach’s α for these two items from the original eight item scale by Griffin, 

Babin, and, Attaway (1996) was .73, which in social sciences is considered a high score and 

hence reflective of reliability (Field A. , 2005). 

 

Level of Knowledge 

The three items initially intended to measure the level of knowledge all clustered 

under one factor in the factor analysis. Two of the items were reverse versions of the same 

statement, but according to the questionnaire findings internal validity was not present, as the 

responses were very close when in fact they should have been opposite one other. We could 

only guess that the participants misunderstood or misread the statements. Therefore, we opted 

for the most straightforward statement of the two, which we expected would lower the 

likelihood of misinterpretation. 

Thus, in the full-scale study only two items were used to measure the level of 

knowledge. Cronbach’s α is .55 for these two items, which according to Nunnally (1978) is 

not within the acceptable range of .7 to .9. However, (Kline, 1999) opposes this, as he argues 

that when dealing with psychological constructs, values below .7 can realistically be expected 

because of the diversity of the constructs being measured. Furthermore, the fewer items in a 

scale, the higher the risk of a lower alpha score (Field A. , 2005). In other words, Cronbach’s 

α should be interpreted with some caution and in this case we argue the score of .55 is 

acceptable. 
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Level of Participation 

Factor 4 consists of three items where two are opposite versions of each other. The 

pilot questionnaire proved that internal validity was present and we therefore discarded the 

item loading the least and kept the statement “I always read the list of ingredients on the label 

before using a new personal care product.” 

The third and final item loading on this factor was also deleted, as we found it 

unsuitable to the context. Hence, only one item was employed to measure the level of 

participation in the full-scale surveys. Therefore, no alpha score could be calculated. 

 

Level of Interest 

Three of the items loading on factor 7 came from two different scales and the last 

item was the direct measurement statement of attitude: “My attitude towards using personal 

care products not containing suspected endocrine disrupting chemicals is favorable”. 

Evidently, we chose not to include this item under the sub-construct of level of interest, as 

this is merely one aspect of how we indirectly measured the construct of attitude. 

Nevertheless, since it was placed in factor 7, it proved interdependency with the other 

variables. 

The item loading the most on this factor was originally designed to measure the level 

of interest and the two remaining items originate from the scale designed to measure 

frustration. Subsequently, all three items were applied to the full-scale surveys to measure 

interest. (α = .72). 

 

4.5.5 Changes in the Subjective Norm Items 

Two of the three items measuring subjective norm received a very similar 

distribution of responses as they both had a mean of 3.78, placing the majority of the 

responses in the category of “either or”. As the meaning of the two items was also very 

similar, we chose to remove the first item stating “It is expected of me that I purchase 

personal care products not containing suspected endocrine disrupting chemicals”. Hence, we 

kept two items for the final analysis. (α = .67). 

 

4.5.6 Changes in the Perceived Behavioral Control Items 

Of the three items measuring PBC, two of them were opposite versions of one 

another. The pilot study proved that internal validity was present and we therefore discarded 
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the statement “Whether I purchase personal care products not containing suspected 

endocrine disrupting chemicals or not is entirely up to me.” 

The remaining two items each covered a different part of the dual aspect of PBC, 

namely self-efficacy and controllability. We therefore could not remove either of them if we 

were to cover both aspects of the PBC construct. Hence, we included both items in the full-

scale study. However, Cronbach’s Alpha for the two remaining items was alarmingly low (α 

= .11), which was likely due to the inherent duality of the PBC construct. However, as theory 

dictates that the construct is optimally measured this way, we chose to include them in spite 

of the low score. Nevertheless, we kept this in mind throughout the analysis. 

 

4.5.7 Changes in the Intention Items 

We received several complaints concerning the similarities among the three items 

testing intention, and it was clear from the pilot test that most respondents did not 

differentiate their responses among the three items. However, we were expecting this, and 

only kept the item containing the word ‘intent’; this item reflected the most direct measure of 

the construct of intention. The two remaining items were discarded and therefore an alpha 

score could not be calculated. 

Another concern of ours was that originally these items measured the ‘intent to use’ 

within a time period of “the next three months”, but as this is a cross-sectional study we 

feared that three months was too long a time span to be representative of the present. Hence, 

in the full-scale study this aspect of the item was changed to the “intention to use within the 

forthcoming month”. 

 

4.5.8 Changes in the Self–identity Items 

Level of Health Consciousness 
Based on criticism of similarity in wording and interpretation, we felt it necessary to 

discard two of the three items measuring health consciousness. The pilot study showed 

internal validity among the three items, as the mean values were very close (ranging between 

5.42 and 5.68). Hence, it was difficult to exclude any based on this merit, but we assessed that 

the most direct and straightforward item was the one stating “I am very self-conscious about 

my health”. Therefore, this item was included in the full-scale study. The remaining two items 

were eliminated and no alpha score could be calculated. 
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Level of Environmental Concern 

The factor analysis divided what we had originally assumed to be one sub-construct 

into two sub-constructs, as factor 6 consisted of two items measuring eco-labeling and factor 

5 consisted of five general environmental items, including the direct environmental concern 

item. We found that all five items in factor 5 held relevance for our future analysis as we 

could use them to learn about all our respondents, including those who did not possess 

knowledge about EDC’s. 

We deleted one of the two items measuring eco-labeling, as they were reverse 

versions of one another. The pilot test displayed an almost exact reverse distribution of 

answers, which confirmed the internal validity. However, we still found that the eco-labeling 

item was a vital aspect of environmental concerns and we therefore chose to combine it with 

the other five items in factor 5 and maintain all in one sub-construct. However, the alpha 

coefficient mirrored the findings of the factor analysis, as the inter-item reliability of the six 

items combined was .59. Had we not included the eco-labeling item in this scale – as the 

factor analysis suggested – the alpha score would have been higher at .68. In spite of the 

decrease in score, we agree with (Kline, 1999) and we chose to maintain the eco-labeling 

item, as we found it relevant to our analysis. 

 

4.5.9 Adding the Outcome Evaluation Statements 

In order to limit the number of questions in the full-scale questionnaire, we chose to 

only pose one measure of outcome evaluation sentence per sub-construct. To most optimally 

capture the respondents’ positive or negative evaluation of the behavior in question, we 

converted the overall message of each sub-construct into an incomplete sentence. However, as 

noted by Francis et al. (2004), some outcome evaluation items might seem odd to participants, 

which was another reason for not incorporating eight of them in our questionnaire. For 

instance, we found that asking the participants to assess certain statements like: “Being fearful 

of using personal care products with EDC’s is…” ‘desirable’ or ‘not desirable’ seemed 

senseless as it is rarely ‘desirable’ to be fearful. Therefore, outcome evaluations like this 

could potentially affect response rates or response validity. However, in accordance with 

Ajzen and Fishbein (1980), the inclusion of outcome evaluation statements in the 

questionnaire is a prerequisite for a later assessment of whether or not the attitude the 

participants have is positive or negative. Hence, we incorporated these outcome evaluations 

into our questionnaire, in spite of the risk of irritating our respondents. As we were aware of 
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this inherent weakness in the questionnaire, it was taken into consideration when analyzing 

the results. Hence, we extended the full-scale survey by adding four outcome evaluation 

statements within the attitude section (see Table 3 on p. 67 for specifications). 
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Item Category Sub-constructs Items 

Demographics  I am (gender) 
   I am in the age group of 0-15, 16-25, 26-35, 36-45, 46-55, 56-65, 66+ 
   There are children below the age of 16 in my household 
   The highest level of education I have completed is: Primary school, High school, Diploma, Trades, Bachelor’s, Master’s, P.h.D, and Others 
   Who decides which personal care products to use in your household? 
Filter Question   Have you heard that endocrine disrupting chemicals can be/are suspected of having a harmful effect on the environment, humans, or animals? 
Attitude Level of Fear I think that personal care products containing suspected endocrine disrupting chemicals are dangerous to use. 
   It is important that there is an increased focus on the suspected effects of using personal care products with endocrine disrupting chemicals 
  Level of Knowledge I feel quite knowledgeable about personal care products not containing suspected endocrine disrupting chemicals. 
   Compared to most other people, I know less about personal care products not containing suspected endocrine disrupting chemicals. 
  Level of Participation I always read the list of ingredients on the label before using a new personal care product. 
  Level of Interest I get bored when other people talk to me about using the product category of personal care products not containing endocrine disrupting chemicals. 
   The increasing focus on endocrine disrupting chemicals is frightening the consumer unnecessarily. 
   The level of information about the danger of using personal care products with suspected endocrine disrupting chemicals is exaggerated. 
  Direct attitude My attitude towards using personal care products not containing suspected endocrine disrupting chemicals is favorable. 
  Outcome Evaluations Being fearful of using personal care products with EDC’s is: 
   Having knowledge about EDC’s in personal care products is: 
   Knowing the ingredients in personal care products before using it is: 
   Showing an interest in using personal care products without suspected EDC’s is: 
Self-Identity Level of Health consciousness I am very self-conscious about my health. 
  Level of Environmental  It is not important to me that my personal care products are branded with an eco-label such as the Flower, the Nordic Swan or Eco-Cert. 
  concern A substantial amount of money should be devoted to environmental protection. 
   Unless each of us recognizes the need to protect the environment, future generations will suffer the consequences. 
   Personally, I cannot help to slow down environmental deterioration. 
   I think it is important to buy organic products in order to protect the environment. 
  Direct Environmental Concern The environment is one of the most important issues facing society today. 
Subjective Norm People who are important to me want me to use products not containing suspected endocrine disrupting chemicals. 
Perceived Behavioral Control I am confident that I could find personal care products not containing suspected endocrine disrupting chemicals in the store I normally use. 
   The decision to use personal care products not containing suspected endocrine disrupting chemicals is not up to me. 
Intention   Within the forthcoming month, I intend to use personal care products not containing suspected endocrine disrupting chemicals. 

Table 3. Items in the full-scale study 
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5 Analysis of the Full-Scale Study 
 

5.1 Respondents 

Prior to conducting the full-scale analysis, we had to exclude additional respondents 

from our sub-samples based on their answers to our filter question. Of the 240 respondents in 

the Danish sub-sample, 216 (90 percent) qualified for a multiple regression analysis, as they 

replied in the affirmative to the filter question. In contrast, of the 108 German respondents in 

the sub-sample, only 29 Germans (27 percent) replied in the affirmative. Nevertheless, this 

was consistent with our expectation of a higher level of knowledge about endocrine disrupters 

in Denmark, as opposed to Germany. Unfortunately, this also limited us in our ability to 

conduct a multiple regression analysis with four independent variables for the German 

sample: 29 cases are well below the recommended sample size for a regression analysis, 

which requires a bare minimum of ten respondents per variable (Field A. , 2005). 

Hence, for the actual analysis we chose to gather all responses in one data set, equal 

to 348 cases, of which 108 cases represented the German respondents. Of these, 245 (216 + 

29) cases were used in a regression analysis representing both countries. However, to account 

for the German variance on the outcome variable of intention, we included this group as a 

control variable in the regression model. This procedure allowed for a distinct clarification of 

the effect of the Germans in the sample. Additionally, with a combined data set of 245 cases 

we substantiated the foundation for a reliable multiple regression analysis (Field A. , 2005). 

For the remainder of the analysis, we referred to either the ‘combined sample’ or the ‘Danish 

sample’ excluding the 29 Germans. 

 

5.2 Demographic Findings 

Of the respondents eligible for the regression analysis (245), the female respondents 

comprised a slight majority at 53 percent. This group of respondents was divided between 

three age categories, of which the age group of 26 – 35 was the largest with 50 percent of all 

respondents, followed by the youngest age group of 16 – 25 at 39 percent. Consequently, this 

constituted a relatively young sample, which most likely served as an explanation for why 

only 16 percent of the respondents had children below the age of 16. Predominantly, the 

respondents had some form of higher education (77 percent) with a bachelor, master, Ph.D. or 

‘other’ as educational background. Finally, approximately 78 percent of the respondents 
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answered that they were the decision-makers of the personal care products that were used in 

the household. Examining the demographics of the Danish sample, the numbers were almost 

identical, which was likely due to the fact that Germans only constituted a minority of about 

12 percent in the combined sample. 

Further, in spite of the fact that the vast majority of the German respondents were 

unaware of the health and environmental hazard of endocrine disrupters and their potential 

side effects, it was evident that Germans in general were very pro-environment and concerned 

with their state of health (see Appendix 2: Self-identity Graphs). We discovered this when 

examining the last seven items in our questionnaire designed not only to measure self-

identity, but also to learn more about our samples in general. These findings were based on 

the total of our German sub-sample, which constituted 108 respondents. When examining the 

two items directly embodied within the construct of self-identity, 99 percent agreed to the fact 

that the environment was indeed one of the most pressing issues today, of which 34 percent 

‘completely agreed’. The aspect of one’s state of health was also a predominant concern, as 

91 percent agreed to this; interestingly, only 9 percent ‘completely agreed’. The pro-

environment response trend continued to be witnessed in the remaining environmental items, 

except for the items measuring the consumers’ preferences for organic products and eco-

labeled products (see Appendix 2: Self-identity Graphs). 

Similar to the German sample, all respondents in the Danish sub-sample (240) were 

included in this part of the demographic findings analysis. The two items constituting the 

construct of self-identity were also perceived as important concerns for the Danes, albeit the 

numbers differed in comparison to the Germans. The majority agreed to the fact that the 

environment was one of the most important issues (83 percent), of which 22 percent 

‘completely agreed’. However, a greater majority answered in the affirmative to being very 

self-conscious about their health (98 percent) and as opposed to the Germans, 21 percent of 

these ‘completely agreed’ (see Appendix 2: Self-identity Graphs). In alignment with the 

Germans, the Danes were pro-environment in all matters asked, albeit the Danes were 

generally more in agreement with the issues raised. The greatest divergence in the responses 

was in the item measuring the consumers’ preferences for products branded with an eco-label, 

where the Danes were more in favor of using eco-labels than the Germans, as illustrated in 

Figure 3 below. Whereas 54 percent of the Danes to some degree concurred that eco-labeling 

was important to them, only 46 percent of the Germans responded in this manner. 

Furthermore, the proportion of respondents who answered ‘agree’ to the irrelevance of eco-

labels was almost twice as big among Germans as it was among Danes. 
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Figure 3. Eco-labeling 

 

Further, the knowledge distribution between the three age categories was different 

between the Danish and the German sample. As illustrated in the graphs below (Figure 4 and 

Figure 5), it was interesting to note that while the age group of 36 to 45 was the most 

knowledgeable in Denmark, the opposite was evident in Germany. In general, the graphs 

displayed that the level of knowledge was considerably higher in Denmark than in Germany. 

In total, 90 percent of the Danes in our sub-sample had knowledge about EDC’s, while this 

was only the case for 27 percent of the Germans. 

 

 
Figure 4. Knowledge distribution, Denmark                        Figure 5. Knowledge distribution, Germany 
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5.3 Preliminary Analyses 

According to Berry (1993), several assumptions must be met in order to be able to 

generalize our findings from the multiple regression analyses. 

As a first precaution we checked for outliers and influential cases, as the inclusion of 

these could potentially bias the regression models and hence distort the findings. According to 

Field (2005), 95 percent of the cases within an ordinary sample should have standardized 

residuals within about ± 2. As our combined sample consisted of 245 cases, this meant that 

we could expect 12 to 13 cases outside this limit. We had 11 cases greater than ± 2 and three 

of these were above ± 3. Further, we could expect that 1 percent of the sample would be 

above ± 2.5. We exceeded this percentage, as we have seven cases above this limit, of which 

three exceeded ± 3. In sum, the numbers indicate that our sample reasonably confirms what 

could be expected, but the three cases exceeding ± 3 should be examined further. 

Additionally, Field (2005) adds that SPPS does not exhaust potential outliers and influential 

cases based on the summary alone, but that there are several other residual statistics that must 

be assessed in the entire sample.  Hence, we proceeded to check for outliers using the 

statistical test of the Mahalanobis distances and detected some cases that were a cause for 

concern. However, according to Cook’s distance, all cases in the sample had values well 

below the cut-off point of 1, which indicated that no single case had significant influence on 

the model. Hence, as Stevens (1992) advised, there is no point in deleting outliers if the 

criteria of Cook’s distance are met, as these would not have a large effect on the regression 

analysis anyhow. Moreover, specifically checking the three cases exceeding ± 3, as suggested 

by SPSS, did not give further cause for concern. Hence, in spite of the indication of outliers, 

none of these significantly influenced the model and we therefore chose not to exclude any 

outliers from either the combined sample or the Danish sample. 

Next, we checked if the residuals were normally or relatively normally distributed. 

Having run the analysis on the combined sample, it was evident that the distribution of 

residuals was approximately normal. When excluding the German respondents from the 

regression analysis, the distribution of residuals remained virtually the same (see Appendix 3: 

Histograms and P-P Plots for the Standardized Residuals). As a second precaution in terms of 

residual distribution, we checked for linearity and homoscedasticity. For both the combined 

sample and the Danish sample, these two assumptions were met by the predictor variables of 

PBC, subjective norm, and self-identity. However, when examining the partial regression plot 

for the construct of attitude, there could be an issue with both heteroscedasticity and broken 
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linearity. Our concern was further substantiated, as the variance ratio for this variable was 

well above the threshold value of 2. Yet, since we knew that some respondents found a few 

items in the questionnaire complex, this issue could be due to a misinterpretation of the direct 

attitude item by some respondents (see Appendix 4: Partial Regression Plots). 

Finally, we checked for serial correlations between errors in the regression model. 

These should be independent, as reflected in the value provided by the Durbin-Watson test. 

Examining the model summary (see Appendix 5: Summary Models), the number for this test 

was 2.034 for the combined sample, and 1.930 for the sample excluding the Germans. Hence, 

the assumption for both analyses is almost certainly met, as Field (2005) argues a value of 2 is 

perfect, but all values within the range of 1 to 3 are acceptable. 

We proceeded to check for correlations between the predictor variables; the variables 

should not correlate too highly, otherwise there would be an issue of multicollinearity, 

indicating that two or more of our predictor variables would essentially be measuring the 

same thing. This was not an issue, since there were no correlations between the predictor 

variables that exceeded .9 (Field A. , 2005), as evidenced in Table 4 and Table 5. In further 

support of this, the collinearity diagnostics illustrated only one high value in each row of the 

predictor variables. Hence, we were confident that multicollinearity was not an issue for either 

of our samples. Moreover, as the Variance Inflation Factors (VIF) were all close to 1, we did 

not have a problem with collinearity either (Field A. , 2005) (see Appendix 6: Regression 

Analyses). 

In sum, we believed we met all the requirements for running two reliable regression 

analyses, which increased the likelihood of credibly transferring the findings to the general 

population of Denmark, whereas the German findings due to the modest sample size should 

be treated with caution. 

 

5.4 Results 

5.4.1 Descriptive and Correlational Analyses 
To provide an overview of our data we displayed the number of respondents, means, 

standard deviations, and correlations among the TPB constructs and the control variables for 

the combined sample in Table 4 and for the Danish sample in Table 5. 

First of all, when exploring the zero-order correlations in Table 4 and Table 5 

between the original TPB constructs of attitude, subjective norm, and PBC it was apparent 
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that while all three predictor variables correlated significantly with intention, the strongest 

relationship was with attitude (r = .48, p < .001). 

Moreover, of great interest was that the second most significant correlation was with 

the added measure of self-identity (r = .33, p < .001), which indicated that this measure was 

indeed important in the prediction of intention. Both the subjective norm and PBC variables 

were also significant with correlations of .18 and .19 (p < .01), respectively. However, 

according to Ajzen and Fishbein (1980), correlations below .30 are usually of little practical 

value even if they are statistically significant (p < .05). Although this finding was in 

alignment with our hypotheses in that PBC and subjective norm would be weak predictors of 

intention, we did not disregard their potential power at this preliminary stage, as the 

regression analyses might prove otherwise.  

 

Solely examining the Danish sample in Table 5, it was interesting that all 

correlations between the predictor variables – including self-identity and intention – became 

slightly stronger, albeit with the same levels of statistical significance. In the Danish sample, 

the following correlations were witnessed: .50 (p < .001) for attitude, .36 (p < .001) for self-

identity, .18 (p < .01) for subjective norm, while PBC was no longer significant (r = .08). 

Hence, judging from a preliminary glance at our data; the Danes were seemingly more 

inclined towards the intention to use personal care products without endocrine disrupters than 

the Germans. This indication was confirmed when exploring Table 5 again, as the correlation 

between the control variable of Germans and intention was negative (r = -.12, p < .05). 

 

Table 4. Means, SD, and zero-order correlations for the TBP variables and control variables, Denmark & Germany 

  Variables 1 2 3 4 5 6 7 8 9 10 11 
1. Intention -           
2. Attitude       .48*** -          
3. Subjective Norm       .18**       .19** -         
4. PBC       .14*       .04    .06 -        
5. Self-Identity       .33***       .27***    .07      .22*** -       
6. Age       .22***      .18**   -.02      .11*     .09 -      
7. Men       .05      .01    .01      .16**     .03      -.01 -     
8. Child     -.22***     -.13*   -.01     -.15**    -.05      -.44***     -.18** -    
9. German     -.12*     -.02   -.11*      .58***    .14*       .06      .07      -.01 -   

10. Decision-maker     -.02      .03   -.02      .03    .08      -.12*      .14*       .21***    .11* -  
11. Education     -.07     -.13*    .01      .03    .04      -.10      .01       .03    .01    -.01 - 
 Mean     5.08     5.90   3.03     3.40   5.77      2.71     0.53      0.84 0.12 0.78 0.33 

 SD     1.50     1.29   1.45     1.09   0.94      0.65     0.50      0.37 0.32 0.42 .047 
 
Note: *p<.05, **p<.01, ***p<.001, N=245  
All TPB variables incl. self-identity were tested on a 7-point Likert scale. The control variables were tested on nominal scales. 
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 Table 5.  Means, SD, and zero-order correlations for the TBP variables and control variables, Denmark  

  Variables 1 2 3 4 5 6 7 8 9 10  
 
 
 

 1. Intention -          
 2. Attitude .50*** -         
 3. Subjective Norm .18** .22** -        
 
 

4. PBC .08 -.04 -.15* -        
 5. Self-Identity .36*** .31*** .07 .17** -      

 6. Age .23*** .18** -.01 .06 .10 -      
 7. Men .05 .03 .05 .02 .03 -.01 -     
 
 

8. Child -.22** -.12* -.04 -.09 -.08 -.43*** -.18** -    
9. Decision-maker -.06 .04 -.04 .07 .05 -.13* .10 .22*** -   

  10. Education -.08 -.15* -.02 .13* .00 -.10 .04 -.01 -.02 - 
 
 

 Mean   5.15 5.91 3.09 5.71 5.72 2.70 0.51 0.84 0.76 0.33  
  SD   1.47 1.30 1.46 1.03 0.95 0.66 0.50 0.37 0.43 0.47 

 

Note: *p < .05, **p < .01, ***p < .001, N = 216 
All TPB variables incl. self-identity were tested on a 7-point Likert scale. The control variables were tested on nominal 
scales.  

 
 

    
 

      
 

Moreover, it is of interest to note that the respondents’ attitude toward using this 

specific product group was favorable with a mean score of 5.90 in the combined sample (see 

Table 4) and 5.91 in Denmark (see Table 5). The intention to use was also favorable, albeit 

not as much as that of attitude with mean scores of 5.08 (Table 4) and 5.15 (Table 5). More 

specifically, in the combined sample, 58 percent reported that they intended to use personal 

care products without endocrine disrupters within the forthcoming month, of which 35 

percent answered ‘strongly agree’. On the other hand, 7 percent had no intention of using 

these products within the next month. These numbers did not fluctuate much when examining 

the Danish sample alone. However, what stood out was the mean score of the PBC variable, 

as it varied significantly between the Danish and German samples, and decreased about 10 

percent in the combined sample as compared to the Danish one (see Table 4 and 5). This 

underscored the finding that there was a higher perceived or real level of behavioral control in 

Denmark, as opposed to in Germany. As the theory dictates, the higher the score of perceived 

behavioral control, the less influence this variable has on intention. Furthermore, when 

exploring the correlation between the control variable of Germans and PBC, it was very likely 

that the Germans added to the significance of the predictive value of the PBC variable (r = 

.58, p < .001) in the combined sample (see Table 4). 

The next step in our analysis was to check for correlations between our outcome 

variable and our control variables. According to Field (2005), if this relationship exhibited 

correlation, the ultimate conclusions would be unreliable, as we would not have exhausted the 

potential influences on our outcome variable of intention through our predictor variables. 

Examining the Tables 4 and Table 5, it was evident that two of the variables correlated 
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significantly with intention, namely: age (r = .22, p < .001) and children (r = -.22, p < .001). 

However, as these measures were our demographic items, we expected a correlation with 

intention. Evidently, the control variable of Germans also influences on intention, as stated 

above. When only examining the predictor variables, the highest correlation was between 

attitude and self-identity. In the combined sample, it was highly significant (r = .27, p < .001) 

and this was likewise the case in the Danish sample (r = .31, p < .001). This could indicate a 

problem with collinearity, but as our preliminary analyses already discarded this issue, the 

two predictors were seemingly measuring different things. However, the significant 

correlation underscored the importance of testing if in fact self-identity was merely 

influencing on attitude, rather than contributing independently to the prediction of intention. 

In sum, of the four predictors, attitude correlated the strongest with intention in both 

samples and therefore it was likely that this variable would best predict the intention to use 

personal care products without endocrine disrupters. Further, self-identity reflected the second 

strongest relationship with intention. 

 

5.5 Main Analysis 

5.5.1 The Indirect Measures of Attitude 
To validate the belief-based structure of the TPB model regarding the attitude 

construct, we examined the correlations between the belief-based measures and the 

corresponding single-item direct measure of attitude. This specific analysis was based solely 

upon the combined sample due to the discovery that there were no major differences in 

findings between the two samples. Validating the belief-based measures was an important 

first step in our main analysis, as it illustrated to what degree the sub-constructs designed to 

explain attitude in fact did so. Hence, based on the Expectancy Value Model, we summed the 

behavioral beliefs embodied within the four sub-constructs of attitude and weighted these 

with their respective measure of outcome evaluation (Ajzen & Fishbein, 1980). These results 

were correlated with the direct measure of attitude to establish the relationships. The sub-

constructs of knowledge, participation, and interest correlated significantly with attitude at r = 

.30, r = .34, and r = .22 (p < .001), respectively. However, the last sub-construct of fear did 

not correlate significantly with attitude, and had a very low coefficient (r = .01). According to 

Ajzen (1991), for our indirect measures to be valid, the belief-based measures of attitude 

should correlate well with a standard measure of the same attitude. Based on the threshold of 

.30 or higher, the assumption was met for two out of the four sub-constructs. Therefore, for 
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the sub-constructs of participation and knowledge we tested if these measured a positive 

attitude to a similar extent as the direct attitude measure. Although the scores represented a 

moderate positive attitude of +25 in the possible range from -42 to +42 ((7 x ± 3) x 2 = ± 42), 

we found that this check-up precaution was met. 

However, to explore these relations further, we conducted a multiple regression 

analysis with the direct attitude measure as the outcome variable and the four sub-constructs 

weighted with their respective outcome evaluations. Intriguingly, in spite of the high 

correlations, these four sub-constructs only accounted for 15 percent of the variation in 

attitude (R2 = .15, df = 237, p < .001) (see Appendix 7: Correlations and regression analysis 

of attitude and behavioral beliefs). In alignment with the weak correlation of fear, this 

analysis confirmed our suspicion that this sub-construct did not contribute to the 

understanding of attitude (β = -.05, ns). What is more interesting is the fact that of the four 

sub-constructs, only participation added any significant value to the understanding of attitude 

(β = .22, df = 237, p < .01) (see Table 6).  

 

Table 6. Regressing Attitude on Behavioral Beliefs 
Step Predictor B SE B β 

1     

 Constant 4.86 0.43  
 Men 0.04 0.16 .02 
 Age 0.37 0.13 .19** 
 German -0.14 0.21 -.03 
     

2     
 Constant 4.85 0.43  
 Men -0.16 0.16 -.06 
 Age 0.25 0.12 .13* 
 German -0.20 0.24 -.05 
 aFear -0.01 0.09 -.05 
 aKnowledge 0.04 0.02 .14 
 aParticipation 0.04 0.02 .22* 
 aInterest 0.02 0.02 .06 
     
     

Note: *p<.05, **p<.01, ***p<.001, N=245 
aWeighted with outcome evaluation 
 

  
In summary, following the principles of Ajzen (1991), two of our four sub-constructs 

were validated. However, in taking the analysis a step further, it was evident from the 

regression analysis that only one sub-construct bears relevance to the understanding of global 

attitude.  
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5.5.2 Prediction of Intention 
In order to further explore the relative importance of the main independent variables 

in the prediction of intention, we turned to the method of hierarchical regression analysis. 

Hence, the construct of intention was regressed on control variables in step 1, with the 

original TPB constructs in step 2, and finally the added measure of self-identity in step 3. In 

order to account for the differences between the combined sample and the Danish sample, we 

conducted two hierarchical regression analyses and the results are displayed in Table 7 and 8 

and Table 9 and 10 below. 

First of all, when examining the combined sample in Table 7 and 8, it was clear that 

the three original predictor variables in conjunction with self-identity and the control variables 

accounted for 34 percent (R2  = .34) of the variance in intention. In isolation, the control 

variables accounted for 9 percent of this variance. Adding the three predictor variables of 

attitude, subjective norm, and PBC raised the predictive capability of the model to 30 percent. 

Consequently, self-identity contributed an additional 4 percentage points (ΔR2  = .04), equal to 

a 13 percent increase in total explained variance. The increase in efficacy of the model from 

step 1 to step 3 is mirrored in the F-ratio (see Table 8 and Appendix 8: ANOVA Models). As 

evidenced in Table 8, the model significantly improves by adding the construct of self-

identity. 

Next, when exploring the Danish sample, the total variance in intention accounted 

for 33 percent (R2  = .33) of the variance, of which the five control variables (excluding the 

control variable of Germans) contributed 8 percent in step 1. In step 2, the predictive value 

increased to 30 percent. Subsequently, the addition of the measure of self-identity in step 3 

contributed a further 3 percentage points (ΔR2  = .03), equal to a 10 percent increase in 

variance. Accordingly, the F-ratio reflected this increase in the model’s ability to predict 

intention, as it was significant at p < .001 (see Table 8.2 and Appendix 8: ANOVA Models). 

Hence, similar to the combined sample, adding self-identity to the framework made the model 

more efficient. 

Overall, including the Germans to the sample changed the model. This observation 

became even more pronounced when exploring the individual beta-values for all the variables, 

which is presented in the next section. 
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Table 7. Regression of Intention on Attitude, 
Subjective Norm, PBC and Self-identity, Denmark &    
Germany1 

Step Predictor B SE B β 
1     

 Constant 4.50 0.63  
 Age 0.40 0.16 .17* 
 Men 0.10 0.19 .03 
 Children -0.60 0.29 -.15* 
 Germans -0.65 0.29 -.14* 
 Decision-maker 0.14 0.23 .04 
 Education -0.14 0.20 -.05 
     

2     
 Constant 0.56 0.79  
 Age 0.21 0.14 .09 
 Men 0.09 0.17 .03 
 Children -0.43 0.26 -.11 
 Germans -0.09 0.31 -.02 
 Decision-maker -0.03 0.21 -.01 
 Education -0.07 0.18 -.02 
 Attitude 0.49 0.07 .42*** 
 Subjective Norm 0.10 0.06 .10 
 PBC 0.21 0.08 .17 
     

3     
 Constant -0.56 0.82  
 Age 0.20 0.14 .09 
 Men 0.09 0.17 .03 
 Children -0.44 0.25 -.11 
 Germans -0.37 0.31 -.08 
 Decision-maker -0.06 0.20 -.02 
 Education -0.10 0.17 -.03 
 Attitude 0.43 0.07 .37*** 
 Subjective Norm 0.09 0.06 .08 
 PBC 0.14 0.08 .12 
 Self-Identity 0.34 0.09 .22*** 

     

Note: *p<.05, **p<.01, ***p<.001  

 
 

 
Table 8. Model summary, Denmark & Germany 

Model R R² ∆R² F Sig. 
1 .30 .09 .09 3.98 001 
2 .55 .30 .21 11.21 000 
3 .58 .34 .04 12.06 000 

 
 

 
. 

 
 
 

 
 

 

 

 
 

 
Table 10. Model summary, Denmark 

Model R R² ∆R² F Sig. 
1 .27 .08 .08 3.41 005 
2 .55 .30 .22 10.97 000 
3 .58 .33 .03 11.51 000 

 
  

Table 9. Regression of Intention on Attitude, 
Subjective Norm, PBC and Self-identity, Denmark1 
 

Step Predictor B SE B β 
1     

 Constant 4.74 0.66  
 Age 0.35 0.17 .16* 
 Men 0.08 0.20 .03 
 Children -0.60 0.31 -.15 
 Decision-maker -0.04 0.24 -.01 
 Education -0.20 0.21 -.07 
     

2     
 Constant 0.95 0.86  
 Age 0.20 0.15 .09 
 Men 0.04 0.18 .01 
 Children -0.42 0.27 -.10 
 Decision-maker -0.17 0.21 -.05 
 Education -0.05 0.19 -.02 
 Attitude 0.52 0.07 .45*** 
 Subjective Norm 0.09 0.06 .09 
 PBC 0.14 0.09 .10 
     

3     
 Constant -0.07 0.89  
 Age 0.18 0.14 .08 
 Men 0.04 0.17 .01 
 Children -0.40 0.26 -.10 
 Decision-maker -0.20 0.21 -.06 
 Education -0.07 0.18 -.02 
 Attitude 0.45 0.07 .39*** 
 Subjective Norm 0.08 0.06 .08 
 PBC 0.09 0.09 .06 
 Self-Identity 0.32 0.10 .21** 

     

Note: *p<.05, **p<.01, ***p<.001  

1Please find the Regression Coefficient matrix for both samples in Appendix 6: Regression Analyses 
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5.5.3 Understanding Intention 
In the combined data sample, it was evident from examining the standardized beta 

values in the regression analysis, that the construct of attitude was the most dominant 

predictor of intention (β = .37, p < .001) (see Table 7 and Appendix 6: Regression Analyses). 

As already indicated by our previous correlational analysis, the added measure of self-identity 

(β = .22, p < .001) was the second strongest predictor of intention. Interestingly, neither PBC 

nor subjective norm contributed to the prediction of intention with any significance: the two 

variables had beta values of .12 and .08, respectively. The three original predictors of 

intention – PBC, subjective norm, and attitude – had higher beta coefficients before adding 

self-identity to the model in step 3. Nonetheless, even when excluding self-identity from the 

analysis (step 2) the variables of PBC and subjective norm did not contribute significantly, 

while attitude was highly significant, along with having a higher coefficient of β = .42 (See 

Table 7). 

The Danish sample displayed a similar trend, as attitude and self-identity were the 

only significant predictors of intention (see Table 9 and Appendix 6: Regression Analyses). 

However, self-identity was only significant at a p < .01 level with a beta value of .21, whereas 

the construct of attitude maintained its dominant position as the strongest predictor of 

intention (β = .39, p < .001). Subjective norm remained insignificant (β = .08, ns), and 

likewise PBC (β = .06, ns). In a similar fashion to the combined sample, attitude was a 

stronger predictor at step 2 prior to including self-identity (β = .45, p < .001). While not a 

substantial difference, attitude was a stronger predictor of intention in the Danish sample than 

it was in the combined sample. Of further interest, the beta value of the construct of PBC was 

50 percent lower in the Danish sample than in the combined sample (see Table 7 and 9). 

Furthermore, in our correlational analyses we discovered significant correlations 

between intention and the control variables, which could indicate that our predictor variables 

failed to encompass enough variance in intention, resulting in an unreliable model for both 

samples. Fortunately, when examining the beta values for the control variables it was evident 

that the beta coefficients were low even in step 1 and incrementally decreased throughout the 

steps of the regression. Of greater importance was the complete lack of significance of all the 

control variables beyond the first step of the hierarchical regression analyses. Nevertheless, a 

common denominator between the correlational and regression analyses was the fact that the 

control variables of greatest strength were children and age in both samples. 

Moreover, in order to verify or nullify the expectation of Jørgensen (2011) that 

people with higher education were more inclined towards using personal care products 
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without EDC’s, we chose to examine the impact of this control variable on the variance in 

intention in step 3 (see Table 7 and Table 9). Although education did not contribute 

significantly in either sample and with very low beta coefficients, people of lower education 

still had a negative influence on intention.  

 

5.5.4 The Role of Self-Identity 
Although we have found that the measure of self-identity significantly increased the 

overall efficacy of the TPB model in the prediction of intention, we have not ascertained its 

specific function in the model. It was evident that self-identity contributed independently to 

intention, but we also noticed a decrease in influence of the other predictor variables when 

adding self-identity to the model; because of this, we speculated that self-identity may have 

been impacting one or more of the other predictor variables as well. When examining both 

Table 7 and Table 9, it was apparent that the strongest effect was on attitude. To explore this 

further and based on the combined sample, we conducted a regression analysis with attitude 

as the outcome variable, and self-identity as the predictor variable along with the control 

variables (see Appendix 9: Regression Analysis of Self-identity on Attitude). From this, it 

was apparent that self-identity also significantly predicted attitude (β = .26, p < .001). 

However, when turning again to the regression analyses of all the predictor variables (see 

Table 7 and Table 9) self-identity did not affect the significance levels of the two other 

original predictor variables: PBC and subjective norm. We found this was indicative of self-

identity’s role as an independent determinant of intention in the TPB framework, although at 

the same time also a moderator of the attitude construct. 

Since this finding was of great relevance to this study, further investigation was 

required. In particular, we were curious to examine whether or not we were correct in our 

assumption that the two sub-constructs of self-identity represented by the two single items of 

health consciousness and environmental concern in fact constituted the main aspects of self-

identity. To do this, we conducted yet another regression analysis on the combined sample 

with self-identity as the outcome variable and the two sub-constructs of health consciousness 

and environmental concern as its predictors, as well as the control variables. As it turned out, 

both sub-constructs were highly significant predictors of self-identity, since health 

consciousness had a beta value of .59 (p < .001) and environmental concern measured .65 (p 

< .001). Combined with the control variables, 92 percent of self-identity was explained by 

these predictors (R2 = .92, p < .001) (see Appendix 10: Regression Analysis of two Sub-

constructs on Self-identity).  
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Thus, in order to explore the relative strength of the two sub-constructs within self-

identity when testing intention, we replaced self-identity in the overall multiple regression 

equation by its two sub-constructs. Interestingly, we discovered no significant effect of the 

environmental concern sub-construct on intention (β = .10, ns); however, the health 

consciousness sub-construct contributed significantly (β = .22, p < .001) (see Appendix 11: 

Regression Analysis of two Sub-constructs on intention). 
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6 Discussion 
In spite of the geographic proximity of Denmark and Germany, we were verified in 

our founding assumption that knowledge about endocrine disrupting chemicals and their 

potential side effects differed with considerable magnitude between the two countries. In fact, 

only 27 percent of the Germans replied ‘yes’ to our filter question (whether respondents were 

aware of endocrine disrupters and their potential side effects), whereas 90 percent of the 

Danes in our sub-sample replied in the affirmative. The finding of the Danish sub-sample was 

consistent with the market survey conducted by the DCC in 2010, which found that 92 

percent were aware of the issue. We had no specific guideline as to the proportion of Germans 

possessing this knowledge; however, Maurer (2011) strongly indicated that the percentage 

would be considerably less than that of the Danes. Interestingly, the population segment with 

the most knowledge was the age group of 36 to 45 in Denmark, whereas the age category of 

16 to 25 represented the most knowledgeable one in Germany. Specifically, knowledge in 

Denmark did not differ much between the three age groups, but in Germany it was evident 

that the percentage of people with knowledge decreased as the age categories increased. We 

speculated that this trend reflects the fact that while the debate of endocrine disrupters has 

been omnipresent in Danish society throughout the past two decades, it is a relatively new 

topic in Germany. Based on this, we drew the tentative conclusion that younger people find it 

easier to adapt to new trends and product developments and are therefore more familiar with 

products reflecting new ideas and alternative lifestyle choices. 

Paradoxically, the confirmation of our founding assumption that Germans were less 

knowledgeable than Danes presented us with a challenge when analyzing the data, as less 

than a third of our German sample could be used in our regression analysis. Hence, we took a 

different approach to the verification or nullification of our stated hypotheses, as we could not 

proceed to fully distinguish between the Danish and the German sample. However, through 

making a combined regression analysis including the German control variable we were still 

able to assess the Germans as a separate entity from the combined sample. 

For the remainder of the discussion, we proceed by analyzing the aforementioned 

hypotheses and confirm or deny the accuracy of each one.   

 

6.1 Hypothesis (H1a) 
As expected, in the combined sample the zero-order correlation between the attitude 

construct and intention was highly significant and with the highest coefficient value of all the 
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variables. However, in the Danish sample, the correlation coefficient improved marginally, 

while the significance level remained the same. This difference could be indicative of a less 

favorable attitude among the Germans. Further, this suspicion was reinforced, in that the 

German control variable correlated negatively with attitude, albeit not significantly. Thus, this 

finding led us to believe that the Germans’ attitude towards using personal care products 

without endocrine disrupting chemicals was slightly less favorable than the Danes. 

The high correlation coefficient of attitude was a suitable indicator of what was 

proven by the regression analyses of the combined and Danish samples. These analyses 

further substantiated our initial belief that attitude would contribute with the most significance 

to the prediction of intention, which was in alignment with earlier research (Conner & Sparks, 

2005). The trend from the correlation analyses was repeated, as the beta-coefficient of attitude 

increased when solely exploring the Danish sample. Thus, despite the fact that only 29 of the 

respondents in the combined sample were Germans, they still had the capability to decrease 

the predictive value of attitude towards intention. 

In conclusion, we were able to verify our first hypothesis (H1a) and were therefore 

correct to assume that the construct of attitude would be the most significant predictor of 

intention. Moreover, our assumption about Danes’ attitudes contributing more positively to 

the prediction of intention than that of the Germans was also met. Conversely, we expected 

the difference in attitudes between the two nations to be more distinct than what was proven. 

However, we had to bear in mind that the Germans represented such a minority in our study, 

which could well have made the difference less significant than if we had succeeded in 

obtaining a larger German sample. Hence, as the strongest and most significant predictor 

variable of intention was attitude, our initial decision to investigate the underlying behavioral 

beliefs of this construct was justified. 

 

6.2 Hypothesis (H1b) 
To quote Johnson (2002): “Attitudes are some of the most misunderstood aspects of 

our personalities”. We could unfortunately testify to the truth of this statement, as only the 

sub-constructs of participation and knowledge had significant coefficient correlations above 

the acceptable level of .30, as specified by Ajzen and Fishbein (1980). The remaining two 

sub-constructs of interest and fear did not live up to these standards and we therefore failed in 

the attempt to validate these. However, as two of our experts expressed that, for example, 

interest was a necessary prerequisite for the ultimate intention to use the specified product 

group, we deduced that interest had to be a vital aspect of attitude formation. Yet, as we found 
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that interest had a limited impact on attitude, we were left with two possible explanations: 

either we did not manage to adequately measure interest, or the experts were wrong to assume 

that interest in isolation was essential for attitude formation. 

Further, based on the Expectancy Value Model, the two remaining sub-constructs of 

knowledge and participation adequately tapped into direct attitude, as they reflected a similar 

level of positive attitude of the combined sample. However, the results from the regression 

analysis of the combined sample only confirmed participation as an important contributor to 

attitude (β = .22, p < .01). Consequently, the total variance explained was poor (15 percent), 

which we believed reflected the hardship of truly extracting the prominent attitudinal beliefs 

of a population. 

To sum up, we could only partially verify our second hypothesis (H1b), as the two 

sub-constructs of knowledge and participation both correlated significantly with the direct 

measure of attitude, albeit the regression analysis of the combined sample only underscored 

participation as a significant contributor to direct attitude. Nevertheless, the significant 

correlation of knowledge with attitude lends support to the three-component view of attitude 

by Rosenberg and Hovland (1960), who underscored knowledge as a vital part of the 

cognitive foundation for the attitude construct. Hence, there is little doubt that having some 

real or even perceived knowledge related to the ultimate behavior being investigated is a 

prerequisite for attitude formation. 

 

6.3 Hypothesis (H2) 
The construct of PBC did not contribute significantly to the prediction of intention in 

either sample. We expected as much, as theory dictates that the PBC construct only becomes 

significant when the intention to behave may not be, or is not perceived to be, within the 

control sphere of the individual (Conner & Armitage, 1998; Ajzen I. , 1991). In other words, 

as the specified behavior in question did not present the majority of our respondents with 

either real or perceived barriers to action, the PBC construct turned out to be a poor predictor 

of intention. Despite this, we were verified in our assumption that the construct of PBC 

accounted for greater variance in intention in the combined sample than when merely 

examining the Danish sample. Hence, once again the Germans affected a predictor variable of 

intention. This made sense, since we defined part of the PBC construct as knowing ‘where’ to 

purchase these products. Therefore, we speculated that the lower level of perceived or real 

self-control among the Germans was indirectly caused by the lack of knowledge about the 

topic of endocrine disrupters, as well as less availability of this product category in stores, 
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than in Denmark. Conversely, Danish consumers are often reminded about the hazards 

inflicted by these chemicals from major companies in favor of banning these chemicals (such 

as Matas), the government, and other stakeholders; thus, they demonstrated no problems with 

finding these products. 

However, we only expected the construct of PBC to be a weak predictor, not to be 

obsolete. As it were, it turned out to be completely redundant for the analysis of the Danish 

sample, as they evidently did not feel any barriers to carrying out this behavior. Nevertheless, 

in the combined sample, some indication towards an increase in relevance of the construct of 

PBC was observed. Hence, we speculated that had the German sample been more substantial, 

the construct of PBC might have been more of an important predictor of intention in 

Germany. Further, the assumption about Danish consumers being better informed than their 

southern neighbors (Jørgensen, 2011) appeared to have influenced both the constructs of 

attitude and PBC, which again leads to the suspicion that knowledge is a basic and vital 

requirement for attitude formation and subsequently the ability to act on one’s intentions.  

In sum, despite the minor difference in the beta values of the PBC construct between 

the combined sample and the Danish one, the construct was not a significant contributor; this 

finding verified the two aspects in our hypothesis about the construct of PBC. Additionally, it 

supported our initial decision not to explore the final construct of behavior. In alignment with 

Conner and Armitage (1998) as well as Ajzen (1991), this decision was made with the 

knowledge that intention becomes a proxy for actual behavior when the PBC construct is 

insignificant. 

 

6.4 Hypothesis (H3) 
In the combined sample, subjective norm turned out to be the weakest contributor to 

the variance in intention, which we had anticipated for two reasons. First of all, meta-analyses 

on earlier empirical work applying the TPB framework within the health domain consistently 

found the construct of subjective norm to be the weakest predictor of intention (Conner & 

Armitage, 1998; 2001; Godin & Kok, 1996). Secondly, Ajzen and Fishbein (1980) stressed 

that in those circumstances where the behavior in question only concerns personal 

consumption, intention is dominated by attitudinal beliefs and virtually no weight is given to 

subjective norm. We explored this proposal and found that the vast majority of the 

respondents were the decision makers of the products they use; thus, in alignment with Ajzen 

and Fishbein (1980) we concluded that the intention to use these products was in fact related 

to personal consumption. Nevertheless, we expected some peer pressure due to the 
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controversy of the product category. Hence, we expected that women of childbearing age and 

parents with younger children would to some extent be influenced by the opinions of their 

immediate surroundings. We expected this peer pressure to be similar to that exerted on 

pregnant women smoking, which to a large extent is socially unacceptable (Godin, Valois, 

Lepage, & Desharnais, 1992). However, our assumption of some peer pressure was falsified 

in the combined sample, as evidenced by the insignificance and low beta-coefficients of 

subjective norm. A possible explanation for this difference is that the act of using personal 

care products is less readily observable by one’s peers. These products are rarely applied in 

front of other people, whereas smoking is often a social activity and not something people 

only do in the privacy of their home. Similar conclusions were apparent for the Danish 

sample; however, while the beta value of subjective norm was the same in both samples (β = 

.08, ns), it exceeded that of PBC (β = .06, ns) and was therefore not the weakest predictor of 

intention in the Danish sample. Notwithstanding this finding, since these are insignificant beta 

values, no further considerations were made on this distinction.  

However, we speculated that subjective norm could have contributed significantly if 

more than 16 percent of our respondents in the combined sample had had children. Had this 

been the case, peer pressure could potentially have been more of an issue due to the 

controversy of the product group. 

In conclusion, we could testify to the consistent findings by other researchers that 

subjective norm is the weakest predictor of intention within the health domain, despite the 

meek discrepancy in the Danish analysis. In all probability, this finding was reinforced by the 

fact that using these products was predominantly for personal consumption. Still, we were 

only able to verify this hypothesis (H3) partially, as we did anticipate subjective norm to be 

the weakest predictor, yet at the same time we expected some significance of the construct 

due to controversy of EDC’s in personal care products. However, we were falsified in our 

expectation of peer pressure and thus subjective norm turned out to be insignificant in both 

samples.   

 

6.5 Hypothesis (H4) 
The findings of our research confirmed our expectation that the added measure of 

self-identity would contribute independently to the prediction of intention. In fact, this finding 

exceeded our expectations, as it turned out to be the second strongest determinant of intention 

in both samples with only minor variation between the two. In the combined sample, the 

contribution of self-identity was highly significant (β = .22, p < .001), whereas the Danish 
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sample showed a slightly lower beta coefficient, as well as a lower significance level (β = .21, 

p < .01). Hence, we interpreted these findings as confirmation of our initial decision to view 

self-identity as an independent construct. Thus, we believe we have met the requirement by 

Ajzen (1991) that the inclusion of additional variables is not impossible as long as it can be 

proven that they capture a significant proportion of the variance after accounting for the 

theory’s original variables. Further, compared to other scientific papers that likewise conclude 

on the independent nature of self-identity, our findings were more significant. For instance, 

Sparks and Shepherd (1992) praised the independency of self-identity based on an identical 

beta value to ours in the combined sample, but at a lower significance level (β = .22, p < .01). 

Additionally, Terry, Hogg, and White (1999) also found self-identity to be an independent 

contributor based on a beta value of .18 and a lower significance level of .05. Nevertheless, 

based on the regression analysis with attitude as the outcome variable (see Appendix 9: 

Regression Analysis of Self-Identity on Attitude) we also found evidence of self-identity as a 

significant predictor of attitude (β = .26, p < .001). This partially lends support to the claim by 

some researchers (Theodorakis, Bagiatis, & Goudas, 1995) that self-identity is not an 

independent construct, but merely an influence on the construct of attitude. However, applied 

in this context we believed that self-identity was not only an independent construct nor only 

an influence on attitude, but in fact served both of these functions. We found that this dual 

role of self-identity perfectly demonstrated the dispute in literature on the complex 

relationship between the attitude conceptualization and that of self-identity (Sparks & 

Shepherd, 1992). Hence, there evidently is a distinction to be made between the two, yet the 

two concepts overlap in some respects and lend support to one another.   

Hence, the participants who identified themselves as being health conscious and 

environmentally concerned were more motivated to use the specified product group than 

those who did not. We expected self-identity in this context to represent people’s perception 

of being healthy and pro-environment, and that these associations with a wider societal role 

would serve as a motivational driver to act in accordance with these beliefs. Thus, we stressed 

the interpretation of self-identity by previous researchers that the extent to which performing 

the behavior is an important component of one’s self-concept (Sparks & Shepherd, 1992; 

Eagly & Chaiken, 1993). 

Hence, we supported the stance that self-identity tapped into a broader perspective of 

one’s identity than what is included within the attitude construct (Sparks & Shepherd, 1992; 

Terry, Hogg, & White, 1999). Therefore, this finding helped us to substantiate the proposition 

of self-identity as a distinct and thus independent construct within the TPB framework in 
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alignment with previous work (Biddle, Bank, & Slavings, 1987; Charng, Piliavin, & Callero, 

1988; Sparks & Shepherd, 1992).  

We believed that the importance of self-identity as a strong predictor of intention 

was due to our capability of pinpointing the essential components of this construct in the 

context of our study. When exploring the relevance of the two self-identity items individually, 

they were both highly significant, but environmental concern accounted for the highest 

variance in explaining self-identity. Yet, when we examined the relationship of the two sub-

constructs to the construct of intention, we found that health consciousness was the only 

significant predictor. Based on this, we concluded that both aspects of environmental concern 

and health consciousness were vital to the conceptualization of self-identity, but the key 

driver of people’s intention to use personal care products without endocrine disrupters was 

solely associated with the perception of one’s health. This was interesting, as endocrine 

disrupting chemicals are in fact hazardous to both human health as well as the environment, 

which was also stated as part of the filter question in the questionnaire. Nonetheless, as 

discussed above, the pro-environment aspect depicted no independent effect, which was an 

interesting finding as Sparks and Shepherd (1992) concluded similarly. In their study of 

attitudes towards eating organically produced vegetables, their measure of self-identity 

embodied a measure of green consumerism, among others. When they replaced self-identity 

with measures of green consumerism as a predictor of intention, it depicted no independent 

effect. Sparks and Shepherd (1992) did not directly comment on this, but we drew the 

tentative conclusion that self-identity, viewed as a synonym for psychological identification, 

may constitute several defined and valid measures, but when manifested in the intention to 

act, not all of these values are pronounced simultaneously. 

In summary, we verified our final hypothesis, as we found evidence that self-identity 

was indeed a significant independent predictor of intention for both samples. Nevertheless, we 

could also conclude that there clearly was an overlap between self-identity and the construct 

of attitude, which should be examined further in future studies.  

 

6.6 PBC and Intention 
The intention to use personal care products without EDC’s was favorable in both 

countries. Further, as the construct of PBC was found to be insignificant, the intention to use 

these products was furthermore a very reliable indicator of actual behavior in Denmark. We 

drew the same conclusion for Germany, although with some caution due to the modest size of 

the German sample. Curiously, the insignificance of the PBC construct within the TPB 
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framework did not render it useless in the analysis. It confirmed our suspicion that the vast 

majority of the Danish respondents did not perceive the distance between intention and actual 

behavior to be restricted in any way. Thus, the insignificance of the PBC construct made the 

construct of intention all the more essential and representative of real life.  

 

6.7 Practical Implications 
Although not a direct focus of this study, we deemed it important to underscore that 

as self-identity turned out to be a significant predictor of intention in both Denmark and 

Germany, we were supported in our assumption that both Danes and Germans were pro-

environment and health conscious people. Furthermore, we proved that these psychological 

traits embodied within the construct of self-identity were essential motivational drivers in the 

intention to use personal care products without endocrine disrupting chemicals. This was an 

important finding, but we firmly believed that the knowledge base of the general public in 

Germany must be expanded if these products are to become as common as they currently are 

in Denmark. The Danish consumer has been ‘educated’ on the matter for two decades by the 

DCC, which benefits the personal care product industry in Denmark when promoting EDC-

free product offerings. On the other hand, Germany has not had an active consumer 

organization or government to enlighten consumers of the potential hazards connected to 

these chemicals. Hence, the personal care product industry in Germany does not have the 

same point of departure when contemplating whether or not to market new products without 

these chemicals. For this reason, we believed that despite the positive attitude among the 

German consumers already possessing this knowledge, the general public does not currently 

have enough knowledge to understand and grasp the unique propositions of this product 

category. This could potentially make it costly and time-consuming for the stakeholders 

interested in informing the German consumers about the benefits of EDC-free personal care 

products. 

In conclusion, in spite of the favorable attitude among Danes and Germans, as well 

as similar self-perceptions of being pro-environment and health conscious the lack of 

knowledge among the German public represents a substantial barrier to the adoption of this 

type of personal care product. Therefore, we deem that as a necessary first step, German 

consumer groups need to be more vocal advocates of removing endocrine disrupting 

chemicals from personal care products.  
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7 Conclusion 
In conclusion, we found support for the efficacy of a revised TPB framework as 

applied to our research topic. Collectively, the independent predictor variables accounted for 

34 percent of the variance in intention in the combined sample and 33 percent in the Danish 

sample, which reflected an acceptable proportion of explained variance. However, this 

variance was explained by merely two predictor variables, of which only the construct of 

attitude stemmed from the original TPB model. The other contributing variable was self-

identity, which supplemented the TPB framework. 

We were unable to fully conclude on how the TPB constructs differ in variance 

between Denmark and Germany, as the German sample was too small to run a valid 

regression analysis on. However, from the small but notable differences between the Danish 

and the combined sample, we could conclude that the German respondents did in fact have an 

effect on the variance of the constructs that was distinct from the Danish population. 

Specifically, the construct of PBC illustrated the largest difference between the two samples, 

albeit at a low level of significance. 

Perhaps most interestingly, the variable we set out to test – namely self-identity – 

was the only other significant contributor to the prediction of intention besides attitude. The 

explanatory power increased by an additional 13 percent (ΔR2  = .04) when submitting self-

identity to the regression analysis in the combined sample and 10 percent (ΔR2  = .03) in the 

Danish one. Hence, we concluded that the specific role of self-identity within the TPB model 

was indeed as an independent contributor; although, we could simultaneously testify to the 

notion that the complexity of adequately defining the scope and depth of the attitude and the 

self-identity constructs was present. Hence, we found that the construct of self-identity served 

both as an influence on attitude and also as an independent construct in its own right.  

 

7.1 Future Perspectives and Limitations 

We strongly advocate that future researchers applying the TPB framework within the 

health domain consider the relevance of self-identity as an independent construct. However, 

researchers must proceed with caution, as the measurement of self-identity is highly case-

sensitive and is not easily transferable from one study to another. As stated, there is a dispute 

in literature on the ambivalence of properly distinguishing between the domain of attitude and 
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that of self-identity. This made us speculate that if self-identity were to become a permanent 

and independent construct of the TPB framework, the basic theoretical groundwork of 

properly defining the scope and depth of the attitudinal domain related to self-identity must be 

further clarified. Besides this, the framing conditions of the self-identity construct must be 

further explored. For instance, unlike the original predictor variables of the TPB, there are no 

set guidelines on how to apply self-identity to the model. We were puzzled that previous 

scientific work investigating the role of self-identity seemingly did not test the construct 

indirectly (Smith, Terry, Manstead, Louis, Kotterman, & Wolfs, 2008; Sparks & Shepherd, 

1992; Terry, Hogg, & White, 1999). After all, the three original predictor variables of attitude, 

subjective norm, and PBC have corresponding beliefs attached to them. Therefore, we suggest 

that for the construct of self-identity to really gain acceptance as a permanent independent 

construct within the TPB framework, a similar basic belief structure must be developed. 

In the expectancy that the construct of PBC would not contribute significantly in 

either Denmark or Germany, we reasoned (in alignment with prior literature) that the 

construct of intention would be a good indicator of behavior. Therefore, at an early stage in 

the research process, we chose to delimit ourselves from the final behavior construct, and 

based on our subsequent findings we were supported in this decision. Nevertheless, empirical 

findings suggest that while attitudes may be ‘green’, actual behavior is less likely to change 

(Grunert, 1991). This statement was reflected in our findings, as both Danes and Germans 

were seemingly concerned about environmental matters, but this concern was not manifested 

in their intention to buy organic products in order to protect the environment (see Appendix 2: 

Environmental Concern Graphs). Hence, at least in terms of personal identification with 

‘green issues’, there seems to be discrepancy between the intention to act and the actual 

behavior. In hindsight, it would have been interesting to test intention’s predictive power of 

behavior, albeit theory dictates that when the PBC construct is insignificant, intention equals 

behavior. Thus, in the present study we were only able to test – in line with prior empirical 

work (Sparks & Shepherd, 1992) – that self-identity indirectly affects behavior through the 

intention construct. 

Furthermore, our choice of a very specific and narrow research topic challenged us 

throughout the thesis process. Not least in regards to Germany, where the level of knowledge 

on the subject turned out to be very limited, as expected. Hence, our initial objective to 

conduct a balanced comparison of the two nations based on two equally-sized samples was 

not possible. However, despite the modest size of the German sample, it was evident that the 

Germans demonstrated a different variance in intention. Thus, for future research we find it 
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interesting and relevant to further investigate the specifics of the underlying motivational 

drivers in Germany based on a more representative sample.  

Additionally, our inability to validate the belief-based measures of overall attitude 

led us to the conclusion that we should also have included focus groups as suggested by the 

two founders of the TPB (Ajzen I. , 1991; Ajzen & Fishbein, 1980). Of course, we gave it 

great thought beforehand, but as the procedure of focus groups is widely criticized for its 

integrity, we refrained from this entirely. However, we could have done this parallel to our 

expert interviews, as a precaution to raise the probability of exhausting all possible relevant 

attitudinal beliefs. Had we done this, we might have gathered more realistic measures of 

people’s attitude towards using the specified product group. 

Furthermore, in the item measuring people’s perception of eco-labels and the 

importance of these when purchasing personal care products, none of the referenced eco-

labels originated from Germany. We were aware that this could have biased the findings 

stemming from this particular item, not least as we found that Danes were more in favor of 

eco-labels than the Germans. In fact, twice as many Germans as Danes answered that eco-

labeling was irrelevant to them. From our secondary research, we found no indication that the 

difference should have been this substantial. Thus, it might have benefitted the validity of this 

finding if we had included a German eco-label as well. However, even though the Germans 

have their own eco-label named ‘Der Blaue Engel’, which can be obtained for personal care 

products, this is not subject to the same extensive regulations as is the European eco-label 

‘The Flower’, the Scandinavian eco-label ‘The Nordic Swan’, and the French eco-label 

named ‘Eco-Cert’. As we believed it was important to only utilize eco-labels bound by 

extensive regulations, we refrained from using ‘Der Blaue Engel’. 

On a final note, we were aware that the TPB model is more than two decades old and 

thus not reflective of the most recent attitude theory. In fact, an attempt to further develop the 

TPB framework has already been accomplished by Fishbein in collaboration with colleagues 

(Kasprzyk, Montano, & Fishbein, 1998). They named it the Integrated Behavioral Model 

(IBM) and it included constructs from the TRA/TPB, as well as from other influential theories 
(Glanz, Rimer, & Viswanath, 2008). However, a search for empirical studies utilizing the 

IBM turned out mediocre at best, possibly due to the model’s lack of simplicity. Ideally, we 

should have used the most recent attitude theory available to us, which would have pointed to 

the IBM framework. Nonetheless, as the essence of that framework is a mixture of established 

theories and encompasses several constructs not relevant to our study, we refrained from 

using the IBM framework.   
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Appendix 1: The Danish and German Questionnaires 
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Appendix 2: Self-Identity Graphs 
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Appendix 3: Histograms and P-P Plots for the Standardized Residuals 
 
Danish sample
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Combined sample
                                                        Dependent Variable: Intention                                                                                   Dependent Variable: Intention 
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Appendix 4: Partial Regression Plots 
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Appendix 5: Summary Models  
 
 

 
Danish sample 

Model Summaryd 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

Change Statistics 

Durbin-Watson 
R Square 
Change F Change df1 df2 Sig. F Change 

1 ,274a ,075 ,053 1,43445 ,075 3,417 5 210 ,005  
2 ,546b ,298 ,271 1,25913 ,222 21,851 3 207 ,000  
3 ,578c ,334 ,305 1,22863 ,037 11,405 1 206 ,001 1,901 
a. Predictors: (Constant), Education, Child, Men, Decision Maker, Age 
b. Predictors: (Constant), Education, Child, Men, Decision Maker, Age, Subjective Norm, PBC, Attitude 
c. Predictors: (Constant), Education, Child, Men, Decision Maker, Age, Subjective Norm, PBC, Attitude, Self-Identity 
d. Dependent Variable: Intention 
 
 
 
 

 
Combined sample 

Model Summaryd 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

Change Statistics 

Durbin-Watson 
R Square 
Change F Change df1 df2 Sig. F Change 

1 ,302a ,091 ,068 1,44449 ,091 3,975 6 238 ,001  
2 ,548b ,300 ,274 1,27534 ,209 23,439 3 235 ,000  
3 ,583c ,340 ,312 1,24131 ,040 14,063 1 234 ,000 1,998 
a. Predictors: (Constant), Education, German, Recoded Child, Men, Decision Maker, Age 
b. Predictors: (Constant), Education, German, Recoded Child, Men, Decision Maker, Age, Subjective Norm, Attitude., PBC 
c. Predictors: (Constant), Education, German, Recoded Child, Men, Decision Maker, Age, Subjective Norm, Attitude., PBC, Self-Identity 
d. Dependent Variable: Intention. 
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Appendix 6: Regression Analyses 
 
Danish sample 
        

    

Coefficientsa 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

95,0% Confidence Interval for 
B Correlations Collinearity Statistics 

B Std. Error Beta Lower Bound Upper Bound Zero-order Partial Part Tolerance VIF 
1 (Constant) 4,743 ,655  7,238 ,000 3,452 6,035      

Age ,353 ,166 ,158 2,123 ,035 ,025 ,680 ,228 ,145 ,141 ,798 1,253 
Men ,080 ,202 ,027 ,396 ,693 -,318 ,477 ,048 ,027 ,026 ,939 1,065 
Child -,581 ,307 -,146 -1,895 ,060 -1,186 ,024 -,221 -,130 -,126 ,745 1,342 
Decision Maker -,043 ,237 -,013 -,183 ,855 -,510 ,424 -,061 -,013 -,012 ,929 1,076 
Education -,204 ,208 -,066 -,981 ,328 -,615 ,206 -,078 -,068 -,065 ,987 1,013 

2 (Constant) ,952 ,854  1,115 ,266 -,731 2,635      
Age ,196 ,147 ,088 1,327 ,186 -,095 ,486 ,228 ,092 ,077 ,781 1,281 
Men ,040 ,177 ,014 ,227 ,821 -,309 ,389 ,048 ,016 ,013 ,937 1,067 
Child -,415 ,271 -,104 -1,533 ,127 -,949 ,119 -,221 -,106 -,089 ,737 1,357 
Decision Maker -,169 ,210 -,049 -,806 ,421 -,582 ,244 -,061 -,056 -,047 ,914 1,094 
Education -,049 ,186 -,016 -,263 ,793 -,417 ,318 -,078 -,018 -,015 ,950 1,052 
Attitude ,516 ,070 ,454 7,379 ,000 ,378 ,654 ,498 ,456 ,430 ,897 1,115 
Subjective Norm ,090 ,061 ,089 1,467 ,144 -,031 ,210 ,180 ,101 ,085 ,928 1,078 
PBC ,142 ,086 ,099 1,649 ,101 -,028 ,312 ,078 ,114 ,096 ,943 1,061 

3 (Constant) -,073 ,886  -,083 ,934 -1,821 1,674      
Age ,177 ,144 ,079 1,228 ,221 -,107 ,461 ,228 ,085 ,070 ,780 1,283 
Men ,037 ,173 ,013 ,214 ,831 -,304 ,378 ,048 ,015 ,012 ,937 1,067 
Child -,404 ,264 -,101 -1,530 ,128 -,925 ,117 -,221 -,106 -,087 ,737 1,357 
Decision Maker -,195 ,205 -,057 -,954 ,341 -,599 ,208 -,061 -,066 -,054 ,913 1,096 
Education -,065 ,182 -,021 -,358 ,721 -,424 ,294 -,078 -,025 -,020 ,950 1,053 
Attitude ,446 ,071 ,392 6,257 ,000 ,306 ,587 ,498 ,400 ,356 ,821 1,218 
Subjective Norm ,083 ,060 ,082 1,390 ,166 -,035 ,201 ,180 ,096 ,079 ,927 1,079 
PBC ,089 ,086 ,062 1,036 ,301 -,080 ,257 ,078 ,072 ,059 ,911 1,098 
Self-Identity ,320 ,095 ,206 3,377 ,001 ,133 ,507 ,356 ,229 ,192 ,868 1,152 

a. Dependent Variable: Intention 
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Combined sample          

Coefficientsa 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

95,0% Confidence Interval for 
B Correlations Collinearity Statistics 

B Std. Error Beta Lower Bound Upper Bound Zero-order Partial Part Tolerance VIF 
1 (Constant) 4,496 ,631  7,126 ,000 3,253 5,739      

Age ,389 ,161 ,168 2,414 ,017 ,072 ,706 ,223 ,155 ,149 ,790 1,266 
Men ,099 ,192 ,033 ,517 ,605 -,279 ,478 ,052 ,034 ,032 ,925 1,081 
Child -,601 ,290 -,149 -2,075 ,039 -1,173 -,030 -,220 -,133 -,128 ,742 1,348 
German  -,646 ,289 -,140 -2,237 ,026 -1,214 -,077 -,122 -,144 -,138 ,979 1,021 
Decision Maker  ,136 ,231 ,038 ,588 ,557 -,320 ,592 -,023 ,038 ,036 ,914 1,095 
Education -,142 ,197 -,045 -,720 ,472 -,529 ,246 -,068 -,047 -,045 ,989 1,012 

2 (Constant) ,560 ,785  ,713 ,476 -,987 2,107      
Age ,214 ,144 ,093 1,489 ,138 -,069 ,498 ,223 ,097 ,081 ,769 1,300 
Men ,087 ,170 ,029 ,512 ,609 -,248 ,421 ,052 ,033 ,028 ,924 1,083 
Child -,433 ,257 -,107 -1,684 ,093 -,939 ,073 -,220 -,109 -,092 ,736 1,359 
German -,092 ,309 -,020 -,297 ,767 -,701 ,517 -,122 -,019 -,016 ,666 1,502 
Decision Maker -,032 ,207 -,009 -,153 ,878 -,439 ,376 -,023 -,010 -,008 ,893 1,120 
Education -,071 ,177 -,022 -,400 ,689 -,420 ,278 -,068 -,026 -,022 ,949 1,053 
Attitude ,493 ,067 ,423 7,397 ,000 ,361 ,624 ,477 ,435 ,404 ,909 1,100 
Subjective Norm ,099 ,058 ,096 1,703 ,090 -,016 ,214 ,177 ,110 ,093 ,939 1,065 
PBC ,210 ,083 ,169 2,537 ,012 ,047 ,373 ,188 ,163 ,138 ,673 1,487 

3 (Constant) -,556 ,820  -,678 ,498 -2,172 1,060      
Age ,203 ,140 ,088 1,448 ,149 -,073 ,479 ,223 ,094 ,077 ,769 1,301 
Men ,087 ,165 ,029 ,528 ,598 -,238 ,413 ,052 ,034 ,028 ,924 1,083 
Child -,436 ,250 -,108 -1,743 ,083 -,929 ,057 -,220 -,113 -,093 ,736 1,359 
German -,370 ,310 -,080 -1,195 ,233 -,981 ,240 -,122 -,078 -,063 ,627 1,594 
Decision Maker -,058 ,201 -,016 -,286 ,775 -,454 ,339 -,023 -,019 -,015 ,892 1,122 
Education -,097 ,173 -,031 -,561 ,575 -,437 ,243 -,068 -,037 -,030 ,948 1,055 
Attitude. ,427 ,067 ,367 6,370 ,000 ,295 ,560 ,477 ,384 ,338 ,848 1,179 
Subjective Norm ,086 ,057 ,083 1,521 ,130 -,026 ,198 ,177 ,099 ,081 ,936 1,069 
PBC ,144 ,082 ,116 1,754 ,081 -,018 ,307 ,188 ,114 ,093 ,642 1,557 
Self-Identity ,343 ,091 ,215 3,750 ,000 ,163 ,523 ,331 ,238 ,199 ,856 1,169 

a. Dependent Variable: Intention  
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Appendix 7: Regression Analysis of Behavioral beliefs on Attitude 
 
 
 
 
 
 
 

Coefficientsa 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 
95,0% Confidence Interval for B Correlations 

B Std. Error Beta Lower Bound Upper Bound Zero-order Partial Part 
1 (Constant) 5,284 ,553  9,547 ,000 4,193 6,374    

Age ,297 ,141 ,149 2,104 ,036 ,019 ,575 ,183 ,135 ,133 
Men -,013 ,169 -,005 -,079 ,937 -,345 ,319 ,010 -,005 -,005 
Children -,259 ,254 -,075 -1,020 ,309 -,760 ,242 -,128 -,066 -,064 
German -,148 ,253 -,037 -,583 ,561 -,646 ,351 -,021 -,038 -,037 
Decision-Maker ,197 ,203 ,064 ,972 ,332 -,202 ,597 ,028 ,063 ,061 
Education -,297 ,173 -,109 -1,720 ,087 -,637 ,043 -,128 -,111 -,108 

2 (Constant) 3,374 ,699  4,826 ,000 1,997 4,751    
Age ,255 ,137 ,128 1,865 ,063 -,014 ,524 ,183 ,120 ,114 
Men -,017 ,163 -,007 -,106 ,916 -,338 ,304 ,010 -,007 -,006 
Children -,232 ,246 -,067 -,944 ,346 -,716 ,252 -,128 -,061 -,058 
German  -,282 ,247 -,071 -1,143 ,254 -,768 ,204 -,021 -,074 -,070 
Decision-Maker ,133 ,197 ,043 ,677 ,499 -,254 ,521 ,028 ,044 ,041 
Education -,328 ,167 -,121 -1,965 ,051 -,657 ,001 -,128 -,127 -,120 
Self-Identity ,360 ,085 ,263 4,242 ,000 ,193 ,528 ,266 ,266 ,258 

a. Dependent Variable: Attitude 
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Appendix 8: ANOVA Models 
 
 

 
Danish sample 

ANOVAd 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 35,151 5 7,030 3,417 ,005a 

Residual 432,108 210 2,058   
Total 467,259 215    

2 Regression 139,081 8 17,385 10,966 ,000b 
Residual 328,179 207 1,585   
Total 467,259 215    

3 Regression 156,297 9 17,366 11,505 ,000c 
Residual 310,962 206 1,510   
Total 467,259 215    

a. Predictors: (Constant), Education, Child, Men, Decision Maker, Age 
b. Predictors: (Constant), Education, Child, Men, Decision Maker, Age, Subjective Norm, PBC, Attitude 
c. Predictors: (Constant), Education, Child, Men, Decision Maker, Age, Subjective Norm, PBC, Attitude, 
Self-Identity 
d. Dependent Variable: Intention 
 
 
 
 
 

 
Combined sample 

ANOVAd 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 49,765 6 8,294 3,975 ,001a 

Residual 496,602 238 2,087   
Total 546,367 244    

2 Regression 164,139 9 18,238 11,213 ,000b 
Residual 382,229 235 1,627   
Total 546,367 244    

3 Regression 185,808 10 18,581 12,059 ,000c 
Residual 360,560 234 1,541   
Total 546,367 244    

a. Predictors: (Constant), Education, German, Child, Gender, Decision Maker, Age 
b. Predictors: (Constant), Education, German, Child, Gender, Decision Maker, Age, Subjective Norm, 
Attitude, PBC 
c. Predictors: (Constant), Education, German, Child, Gender, Decision Maker, Age, Subjective Norm, 
Attitude, PBC, Self-Identity 
d. Dependent Variable: Intention. 
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Appendix 9: Regression Analysis of Self-identity on Attitude  
 
 
 

Coefficientsa 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 
95,0% Confidence Interval for B Correlations 

B Std. Error Beta Lower Bound Upper Bound Zero-order Partial Part 
1 (Constant) 5,284 ,553  9,547 ,000 4,193 6,374    

Age ,297 ,141 ,149 2,104 ,036 ,019 ,575 ,183 ,135 ,133 
Men -,013 ,169 -,005 -,079 ,937 -,345 ,319 ,010 -,005 -,005 
Child -,259 ,254 -,075 -1,020 ,309 -,760 ,242 -,128 -,066 -,064 
German -,148 ,253 -,037 -,583 ,561 -,646 ,351 -,021 -,038 -,037 
Decision Maker ,197 ,203 ,064 ,972 ,332 -,202 ,597 ,028 ,063 ,061 
Education -,297 ,173 -,109 -1,720 ,087 -,637 ,043 -,128 -,111 -,108 

2 (Constant) 3,374 ,699  4,826 ,000 1,997 4,751    
Age ,255 ,137 ,128 1,865 ,063 -,014 ,524 ,183 ,120 ,114 
Men -,017 ,163 -,007 -,106 ,916 -,338 ,304 ,010 -,007 -,006 
Child -,232 ,246 -,067 -,944 ,346 -,716 ,252 -,128 -,061 -,058 
German -,282 ,247 -,071 -1,143 ,254 -,768 ,204 -,021 -,074 -,070 
Decision Maker ,133 ,197 ,043 ,677 ,499 -,254 ,521 ,028 ,044 ,041 
Education -,328 ,167 -,121 -1,965 ,051 -,657 ,001 -,128 -,127 -,120 
Self-Identity ,360 ,085 ,263 4,242 ,000 ,193 ,528 ,266 ,266 ,258 

a. Dependent Variable: Attitude 
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Appendix 10: Regression Analysis of the two Sub-constructs on Self-identity         

   
Coefficientsa 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 
95,0% Confidence Interval for B Correlations 

B Std. Error Beta Lower Bound Upper Bound Zero-order Partial Part 
1 (Constant) 5,333 ,332  16,048 ,000 4,679 5,987    

Men ,034 ,099 ,019 ,341 ,734 -,161 ,229 ,029 ,018 ,018 
Child ,013 ,156 ,005 ,083 ,934 -,294 ,320 ,001 ,005 ,004 
German ,192 ,108 ,098 1,781 ,076 -,020 ,404 ,113 ,096 ,095 
Decision Maker ,134 ,124 ,061 1,085 ,279 -,109 ,378 ,071 ,059 ,058 
Education ,105 ,104 ,055 1,008 ,314 -,100 ,310 ,038 ,055 ,054 
Age ,087 ,086 ,061 1,012 ,312 -,083 ,258 ,063 ,055 ,054 

2 (Constant) ,254 ,123  2,066 ,040 ,012 ,496    
Men -,016 ,028 -,009 -,590 ,555 -,071 ,038 ,029 -,032 -,009 
Child ,037 ,043 ,014 ,851 ,395 -,048 ,122 ,001 ,046 ,013 
German ,006 ,031 ,003 ,208 ,835 -,055 ,068 ,113 ,011 ,003 
Decision Maker -,020 ,034 -,009 -,569 ,570 -,087 ,048 ,071 -,031 -,008 
Education -,004 ,029 -,002 -,141 ,888 -,062 ,053 ,038 -,008 -,002 
Age ,008 ,024 ,005 ,313 ,755 -,040 ,055 ,063 ,017 ,005 
Health consciousness ,510 ,013 ,591 38,200 ,000 ,484 ,536 ,722 ,901 ,568 
Environmental concern ,480 ,012 ,649 40,446 ,000 ,457 ,503 ,769 ,910 ,602 

a. Dependent Variable: Self-Identity 
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Appendix 11: Regression Analysis of the two Sub-constructs on Intention 
Coefficientsa 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 
95,0% Confidence Interval for B Correlations 

B Std. Error Beta Lower Bound Upper Bound Zero-order Partial Part 
1 (Constant) 4,496 ,631  7,126 ,000 3,253 5,739    

Men ,099 ,192 ,033 ,517 ,605 -,279 ,478 ,052 ,034 ,032 
Child -,601 ,290 -,149 -2,075 ,039 -1,173 -,030 -,220 -,133 -,128 
German -,646 ,289 -,140 -2,237 ,026 -1,214 -,077 -,122 -,144 -,138 
Decision Maker ,136 ,231 ,038 ,588 ,557 -,320 ,592 -,023 ,038 ,036 
Education -,142 ,197 -,045 -,720 ,472 -,529 ,246 -,068 -,047 -,045 
Age ,389 ,161 ,168 2,414 ,017 ,072 ,706 ,223 ,155 ,149 

2 (Constant) ,560 ,785  ,713 ,476 -,987 2,107    
Men ,087 ,170 ,029 ,512 ,609 -,248 ,421 ,052 ,033 ,028 
Child -,433 ,257 -,107 -1,684 ,093 -,939 ,073 -,220 -,109 -,092 
German -,092 ,309 -,020 -,297 ,767 -,701 ,517 -,122 -,019 -,016 
Decision Maker -,032 ,207 -,009 -,153 ,878 -,439 ,376 -,023 -,010 -,008 
Education -,071 ,177 -,022 -,400 ,689 -,420 ,278 -,068 -,026 -,022 
Age ,214 ,144 ,093 1,489 ,138 -,069 ,498 ,223 ,097 ,081 
Attitude ,493 ,067 ,423 7,397 ,000 ,361 ,624 ,477 ,435 ,404 
Subjective Norm ,099 ,058 ,096 1,703 ,090 -,016 ,214 ,177 ,110 ,093 
PBC ,210 ,083 ,169 2,537 ,012 ,047 ,373 ,188 ,163 ,138 

3 (Constant) -,779 ,810  -,961 ,338 -2,375 ,818    
Men ,093 ,163 ,031 ,566 ,572 -,230 ,415 ,052 ,037 ,030 
Child -,400 ,248 -,099 -1,615 ,108 -,889 ,088 -,220 -,105 -,085 
German -,393 ,308 -,085 -1,278 ,202 -,999 ,213 -,122 -,083 -,067 
Decision Maker -,061 ,199 -,017 -,307 ,759 -,453 ,331 -,023 -,020 -,016 
Education -,078 ,172 -,025 -,454 ,650 -,417 ,261 -,068 -,030 -,024 
Age ,233 ,140 ,101 1,660 ,098 -,043 ,509 ,223 ,108 ,087 
Attitude ,402 ,067 ,345 5,990 ,000 ,270 ,534 ,477 ,365 ,314 
Subjective Norm ,083 ,056 ,080 1,481 ,140 -,027 ,194 ,177 ,097 ,078 
PBC ,118 ,082 ,095 1,439 ,152 -,044 ,281 ,188 ,094 ,076 
Health consciousness ,311 ,082 ,220 3,809 ,000 ,150 ,472 ,374 ,242 ,200 
Environmental concern ,116 ,066 ,101 1,762 ,079 -,014 ,246 ,205 ,115 ,092 

a. Dependent Variable: Intention 
 


	1 Introduction
	1.1 Research and Sub-Questions
	1.2 Thesis Structure
	1.3 Definitions

	2 Theory
	2.1 Past Research
	2.1.1 The Theory of Reasoned Action
	2.1.2 The Theory of Planned Behavior
	2.1.3 Theory Applications
	2.1.4 Critique of the Theories
	2.2 Theoretical Framework
	2.2.1.1 The Construct of Behavior
	2.2.1.2 The Construct of Behavioral Intention
	2.2.1.3 A Shared Quality of the Three Predictor Variables of Intention
	2.2.1.4 The Construct of Perceived Behavioral Control
	2.2.1.5 The Construct of Subjective Norm
	2.2.1.6 The Two Attitude Conceptualizations
	2.2.1.7 The construct of Attitude towards Behavior
	2.2.1.8 The Construct of Self-Identity

	2.3 Hypotheses Development

	3 Methodology
	3.1 Research Approach
	3.2 Research Philosophy
	3.3 Research Purpose
	3.4 Research Design
	3.5 Translation Method
	3.6 Pilot Testing
	3.7 Sources of Secondary Data
	3.8 Sources of Primary Data
	3.9 Population and Sampling
	3.9.1 Sample Size Validation
	3.9.2 Sub-Samples

	3.10 Current Situation in Denmark and Germany
	3.10.1 Environmental Awareness


	4 Questionnaire Design
	4.1 Survey Tool and Format
	4.2 Constructing and Redefining the Scales
	4.2.1 Demographics
	4.2.2 The Application of Control Variables
	4.2.3 Filter Question
	4.2.4 The Constructs of the Theory of Planned Behavior
	4.2.4.1 Direct versus Indirect Measurement
	4.2.4.1.1 The Expectancy Value Model
	4.2.4.2 Direct Measurement of all Variables
	4.2.4.3 Defining the Behavioral Criterion

	4.2.5 Indirect Measurement of the Attitude Construct
	4.2.5.1 Level of Knowledge
	4.2.5.2 Level of Fear
	4.2.5.3 Level of Interest
	4.2.5.4 Level of Frustration

	4.2.6 Direct Measurement of the Remaining Constructs
	4.2.6.1 The Construct of Behavioral Intention
	4.2.6.2 The Construct of Perceived Behavioral Control
	4.2.6.3 The Construct of Subjective Norm
	4.2.6.4 Self-Identity


	4.3 Conducting the Pilot Study
	4.4 The Findings of the Factor Analysis
	4.5 Changes for the Full-Scale Survey
	4.5.1 Changes in the Introductory Text
	4.5.2 Changes in the Demographic Items
	4.5.3 Changes in the Filter Question
	4.5.4 Changes in the Indirect Attitude Items
	4.5.5 Changes in the Subjective Norm Items
	4.5.6 Changes in the Perceived Behavioral Control Items
	4.5.8 Changes in the Self–identity Items
	4.5.9 Adding the Outcome Evaluation Statements


	5 Analysis of the Full-Scale Study
	5.1 Respondents
	5.2 Demographic Findings
	5.3 Preliminary Analyses
	5.4 Results
	5.4.1 Descriptive and Correlational Analyses

	5.5 Main Analysis
	5.5.1 The Indirect Measures of Attitude
	5.5.2 Prediction of Intention
	5.5.3 Understanding Intention
	5.5.4 The Role of Self-Identity


	6 Discussion
	6.1 Hypothesis (H1a)
	6.2 Hypothesis (H1b)
	6.3 Hypothesis (H2)
	6.4 Hypothesis (H3)
	6.5 Hypothesis (H4)
	6.6 PBC and Intention
	6.7 Practical Implications

	7 Conclusion
	7.1 Future Perspectives and Limitations

	Bibliography
	Appendix 1: The Danish and German Questionnaires
	Appendix 2: Self-Identity Graphs
	Appendix 3: Histograms and P-P Plots for the Standardized Residuals
	Appendix 4: Partial Regression Plots
	Appendix 5: Summary Models
	Appendix 6: Regression Analyses
	Appendix 7: Regression Analysis of Behavioral beliefs on Attitude
	Appendix 8: ANOVA Models
	Appendix 9: Regression Analysis of Self-identity on Attitude
	Appendix 10: Regression Analysis of the two Sub-constructs on Self-identity
	Appendix 11: Regression Analysis of the two Sub-constructs on Intention
	Executive Summary.pdf
	Executive Summary


