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Abstract 

Based on a database of 16 empirical studies, this MASEM study aims to provide an overview of existing 
antecedents of sustainable food consumption within an integrative framework based on the TPB. Among the 
antecedents, Personal Norm, Attitude and Subjective Norm displayed strongest effects on Intention, followed by 
Beliefs, Perceived Behavioral Control and Ethical Concern, which were also within the scope of medium to large. 
As for the correlations of Behavior, Personal Norm, Attitude and Subjective Norm showed strongest effects, and 
the effects of Intention, Beliefs and Perceived Behavioral Control were also within the scope of medium to large. 
Results of the MASEM study indicate that both TPB and extended TPB models have statistically acceptable 
power in explaining the intention and behavior of sustainable food consumption, while a slight increase was 
made to the amount of explained variance of intention by adding Personal Norm to TPB. The results of our 
meta-analyses give readers an understanding of the magnitude and significance of relationships between 
antecedents and intention in the sustainable food consumption domain.  

Keywords: Sustainable food, Organic food, Sustainable consumption, TPB, Meta-analysis, Meta-Analytic 
Structural Equation Modeling (MASEM) 

1. Introduction 

Reducing the impacts of all social actors' consumption practices is vital to achieve sustainable development 
(UNCED, 1992). The collective effects of individual consumers are undoubted. First, their consumption 
behavior has direct influences on the environmental sustainability, and second, their purchasing choice has 
indirect influences on the environment through affecting the manufacturing and marketing of commodities and 
services. Within the frame of agriculture, it indicates that organic farming contributes positively to good 
environmental soil condition, agro-biodiversity, and natural biodiversity, according to a meta-analysis of the 
differences in environmental impacts between organic and conventional farming (Mondelaers et al., 2009). The 
influence of conventional agricultural production on ecosystems and the importance being attached to the role of 
consumers in maintaining the global environmental sustainability have fueled many researchers to identify 
determinants of both intention and behavior of sustainable food consumption since the 1990s 

In the relatively early stage, researchers mainly chose the values theory of Rokeach (1973) and Schwartz (1992) 
as the theoretical framework for studies on sustainable food consumption (Aertsens et al., 2009). More recently, 
researchers have also to applied the Theory of Planned Behavior (TPB) (Ajzen, 1985, 1988, 1991) as the 
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conceptual model for explaining sustainable food consumption (e.g., Guido et al., 2010; Arvola et al., 2008; 
Dean et al., 2008; Chen, 2007; Thøgersen & Ölander, 2006; Saba & Messina, 2003; Bamberg, 2002). 

The TPB, which deals with the information processing of the individual whose behavior is guided by rational 
decisions, is perhaps the most influential theory for predicting and explaining human behaviors (Armitage & 
Conner, 2001). According to the TPB, the strongest and most proximal predictor of volitional behavior is one’s 
behavioral intention, which is an indication of a person's readiness to perform a given behavior. As a general rule, 
the stronger the intention to engage in behavior, the more likely should be its implementation. The TPB further 
postulates three main factors which determine one’s behavioral intention: attitude toward a behavior (AB), 
subjective norm (SN) and perceived behavioral control (PBC), with each predictor weighted for its importance in 
relation to the behavior and the population of interest. Attitude toward a behavior reflects the degree to which 
performance of the behavior is positively or negatively valued. Subjective norm is the perceived social pressure 
to engage or not to engage in a behavior. Perceived behavioral control refers to people's perceptions of their 
ability to perform a given behavior. According to the TPB, the more positive one’s attitude and subjective norm, 
and the greater one’s perceived behavioral control regarding a behavior, the more likely a person is to intend to 
perform that behavior. The latter construct, PBC, is not only a direct antecedent of intention as are attitudes and 
subjective norms, but also a determinant of behavior along intention in cases where performance of the behavior 
is less volitional. In practice, intention and PBC are often found to have main effects on behavior, but no 
significant interaction.   

Several meta-analytic reviews support the success of the TPB in the prediction of behavior and attitude–behavior 
consistency for a wide range of human behaviors (e.g., Cooke & French, 2008; Armitage & Conner, 2001; 
Sheeran & Taylor, 1999; Godin & Kok, 1996) including pro-environmental behaviors (e.g., Gardner & Abraham, 
2008; Bamberg & Möser, 2007). These meta-analyses have reported a considerable attitude–intention 
relationship, medium to large sized SN–intention, PBC–intention and intention–behavior relationships, and a 
small to medium sized PBC–behavior relationship. As for the explained variances, intention normally explained 
between 19 percent and 38 percent of the variance in future behavior. Attitudes together with SN accounted for 
33 percent to 50 percent of the variance in intention. The explained variance in intention could be increased by 5 
percent to 12 percent and the explained variance in behavior could be increased by 2 percent to 12 percent over 
and above intention by adding PBC into the model. 

Despite considerable supports for the TPB constructs in predicting intention and behavior, it is also apparent that 
the TPB still leaves a substantial proportion of unexplained variance in intention and behavior. So other 
conceptual factors besides the TPB constructs should be considered. Even though Ajzen (1991) argued that any 
other variable external to the TPB model could have only an indirect effect on intention mediated by attitude, SN, 
or PBC, several studies on pro-environmental behavior have extended the TPB and successfully improved the 
explanatory power of the model. One of such additional factors that possess particular motivational power is 
personal norm (PN).  

Personal norm, which is also called moral norm or perceived moral obligation, reflects the individual’s 
perception of the moral correctness or incorrectness of performing a particular behavior (Ajzen, 1991) and, 
according to Ajzen, takes into account “personal feelings of . . . responsibility to perform, or refusal to perform, a 
certain behavior” (p. 199). Several studies on pro-environmental behavior have supported the significance of 
adding PN into the TPB model. For example, Harland, Staats, and Wilke (1999) reported that the explained 
variance of intention could be increased by 1 to 10 percent by adding personal norm into the model. Moreover, 
Thøgersen and Ölander, (2006) found a very strong relationship between PN and organic food purchasing 
behavior. Two meta-analyses in the pro-environmental behavior domain confirmed the contribution of PN in 
improving the explanatory power of the TPB (Bamberg and Moser, 2007) and reported a large-sized 
PN–intention relationship (Bamberg and Moser, 2007) and a medium to large sized PN–behavior relationship 
(Gardner & Abraham, 2008; Bamberg and Moser, 2007).  

2. Sustainable Food Choice Motives 

Although food is a basic human need and eating is a daily undertaking, food choice is, however, such a complex 
function of multiple antecedents that several researchers have proposed different models to organize various food 
choice determinants (Köster, 2009; Pettinger et al., 2004; Prescott et al., 2002; Caplan et al., 1998; Furst et al., 
1996). The food choice questionnaire (FCQ; Steptoe et al., 1995) provides an integrative framework involving 
nine motivational dimensions: health, mood, convenience, sensory appeal, natural content, price, weight control, 
familiarity, and ethical concern. It has been proposed that the effects of cultural, social, economic, psychological, 
and demographic factors on food choice may be mediated by one’s attitude and beliefs (Shepherd & Raats, 1996; 
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Conner, 1993).  

In a recent review of factors driving organic food consumption, Hughner et al. (2007) synthesized the results of 
relevant studies and classified these drivers into two broad categories. The first factor is consumers’ purchasing 
motives, and relates to health and nutritional concern, superior taste, concern for the environment, food safety, 
lack of confidence in the conventional food industry, concern over animal welfare, support of local economy, 
more wholesome, nostalgia, and fashionable/curiosity. The second factor, hindrances to purchasing, consists of 
issues like high price premiums, lack of organic food availability, poor merchandising, skepticism of certification 
boards and organic labels, insufficient marketing, satisfaction with current food source, and sensory defects.  

3. The Present Study 

Hines et al. (1986/87) and Sebastian and Guido (2007) performed meta-analyses of psycho-social determinants 
of pro-environmental behavior, and both of these studies provide convincing syntheses and evidence for the 
utility of psycho-social variables as predictors of pro-environmental behavior. Both of the papers studied general 
pro-environmental behavior instead of any specific behavioral aspect. Admittedly, all pro-environmental 
behavioral items together are part of a person’s lifestyle, so all of them are influenced by the person’s 
psycho-social variables. However, there could be some differences between sustainable food consumption 
behavior and other pro-environmental behaviors, examples being both waste reduction or cycling to work. In fact, 
even within the relatively narrower domain of sustainable consumption, the same green consumers would not 
use the same information sources or decision-making criteria for products in different sectors, though some 
degrees of consistency in purchases within sectors have been identified (McDonald et al., 2009). Thus the 
present study attempts to perform a meta-analysis of psycho-social determinants of consumption behavior of 
sustainably produced food. To be specific, the purpose of this meta-analysis is twofold: First, it aims at 
synthesizing the results across studies and establishing the existence and magnitude of antecedents’ influences on 
both intention and behavior of sustainable food consumption. Secondly, it combines meta-analytic techniques 
with structural equation modeling (SEM) to test the TPB model and the extended TPB (ETPB) model, which 
integrates personal norm into TPB, in the sustainable food consumption domain.  

Besides PN and the constructs of TPB, three other factors which have been identified as important motives for 
sustainable food purchase, were included in the traditional meta-analysis part, namely Health Concern (e.g., 
Michaelidou & Hassan, 2008; Tanner & Kast, 2003), Ethical Concern (e.g., Chen, 2009; Honkanen et al., 2006), 
and Beliefs (e.g., Arvola et al., 2008; Robinson & Smith, 2002). Health Concern refers to consumers’ health 
consciousness and concerns about their state of well-being. Ethical Concern reflects consumers’ ecological 
consciousness and concerns about sustainability in its widest sense. Beliefs here refer to beliefs about the 
environmental impact of food production practices. 

In the meta-analytical structural equation modeling (MASEM) part, however, only the TPB and the ETPB 
models are tested and compared, due to the relative small number of included primary studies for the rest three 
constructs. The present study tries to compare the TPB with the ETPB in their powers of explaining the intention 
and behavior in the sustainable food domain. It is hypothesized that the ETPB is relatively superior to the TPB in 
explaining the intention and behavior of sustainable food consumption. 

4. Method 

4.1 Literature Search 

In order to minimize the likelihood of excluding important relevant papers that could provide estimates of the 
relations among constructs in the proposed integrative model, an exhaustive literature search was conducted 
through three main strategies.  

The first strategy consisted of searching for studies published up to February 2010 through computerized 
databases (Academic Search Elite, Business Source Elite, Emerald, ISI Web of Science, ScienceDirect, 
SocINDEX, Wiley InterScience, EconLit, PsycINFO, Business Source Premier, Springer). Toward completing a 
comprehensive, exhaustive literature search, a broad scope of terms were used in abstract search, with a 
multitude of variations of the search terms organic, food, product, consume, purchase, buy, alternative food, 
sustainable, conscious, eco-friendly, behavior, attitude, concern, environment, green, ecological, and ethical.  

Considering the difficulty of identifying studies relevant to the research question by keyword searching alone, 
we manually searched 23 journals that had published, or seemed likely to publish, studies relevant to sustainable 
food consumption (e.g., Food Quality and Preference, Appetite, British Food Journal, Environment and Behavior, 
Journal of Environmental Psychology, etc.) from 1995 to the present. This restriction was based on the fact that 
the majority of relevant studies obtained from preliminary literature search were published after 1995.  
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Third, we examined the reference lists of recent relevant meta-analytic and narrative review articles (e.g., 
Aertsens et al., 2009; Hughner et al., 2007; Bamberg & Möser, 2007). References appearing in some other key 
papers were also searched for additional studies that might be included in the current meta-analysis. However, 
the search was restricted to published papers. 

4.2 Inclusion Criteria 

An article would be included in the present meta-analysis if it satisfied the following inclusion criteria: 

(1) It was published in peer-reviewed English language journals. 

(2) It was an empirical quantitative study exploring relationship between some antecedents and consumers’ 
attitudes, intentions and/or behaviors toward organic food or sustainably produced food (genetically modified 
food are not included in the present review). 

(3) At least two of the constructs included in our integrative model were analyzed in the article. 

(4) The operational definitions as well as the reported items of the measurements in the article coincided with our 
constructs;  

(5) Both bivariate Pearson correlations and sample size were reported. 

Initially, hundreds of potentially suitable articles in the sustainable food domain were identified. Abstracts of 
these papers were sifted, and those that definitely did not meet the inclusion criteria were rejected (e.g., articles 
focusing on organic agriculture regulation, organic food network, or organic certification, etc.), leaving more 
than 100 papers that were related to sustainable food consumption. Abstracts of these papers were examined in 
greater detail. After closer inspection of the full papers, the majority of studies were rejected and only 17 articles 
satisfied all the above criteria and were retained. 

In order to satisfy the independence of each study included in the meta-analysis, we ensured effect sizes acquired 
from one population (as determined by identical sample characteristics) were cited only once. For this reason, 
one study (Dean et al., 2008) was excluded because it was based on a sub-sample of another larger project 
(Arvola et al., 2008). If the same study design was carried out in multiple but independent samples (e.g., Arvola 
et al., 2008), results from those sub-samples were entered into the meta-analysis as independent samples (Hunter 
& Schmidt, 1990, p. 451). One study (Saher et al, 2006) investigated participants’ attitudes towards both 
genetically modified and organic food, and only correlations in the organic field were included. When a single 
study provided more than one effect size estimate for the same relationship (e.g., Bissonnette & Contento, 2001, 
which focused on both organic food and locally grown food), the simple average values were recorded 
(Heneman, 1986). Finally, a total of 16 independent studies comprising of 19 samples were included in the 
present review, and 18 correlation matrices (only correlations in pooled data of two sub-samples were reported in 
one study (Guido et al., 2010)) provided the input for calculating the pooled average correlations. 

4.3 Coding and Features of Studies 

A pre-specified data extraction sheet was developed to record study features (e.g., authors, title, publication 
sources); methodological characteristics (e.g., research design, sampling method, variable definitions, 
psychometric properties of instruments); sample characteristics (e.g., sample country, participants, age range, 
proportion of female); and study findings (e.g., reliability of scales, correlation coefficient between two 
constructs, main findings in authors’ words). 

As mentioned before, samples from 16 studies, including one that assessed three independent samples (Arvola et 
al., 2008) fulfilled inclusion criteria. Therefore, the present meta-analyses were based on 18 independent 
correlation matrices and 11,571 participants (see Table 1). 

The majority of these studies were carried out in Europe (k=13, 81.3%), followed by America (k=2, 12.5%), and 
only one study (6.3%) was conducted in Asia. Except for 4 studies (25%) including young adults or students as 
respondents, all the other 12 (75%) recruited participants from the general population. As for theoretical 
frameworks, the TPB or extended TPB still dominated (k=10, 62.5%), even though some researchers chose other 
models (k=6, 37.5%) as conceptual frameworks.  

Intentions were measured in 11 studies. Among them, 8 studies focused on intention to purchase sustainable food 
in the near future, while the other 3 examined intentions of future consumption of sustainable food.  

Two types of behavioral measures were examined: self-reported purchase featured in 6 studies, and observed 
purchase was examined in 2 studies. Of the latter, both self-reported purchase and observed purchase were 
investigated in one study (Klöckner & Ohms 2009), and only self-reported purchase was used in the 
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meta-analysis considering that the majority of included studies examined self-reported behavior.  

4.4 Measures 

Because the TPB provides clear definitions and operationalizations of the theoretical constructs, all operational 
measures that have been used by different researchers were essentially similar. But for some other constructs, 
such as health concern and ethical concern, scales used for measuring the respective constructs are not always 
similar. Although narrow and explicitly defined measures could provide conceptual clarity and interpretability of 
empirical results, any advantage in interpretability of empirical results that narrowly defined measures have over 
more broadly defined measures is offset by considerations of availability of data and robustness of resulting 
estimates (Viswesvaran & Ones, 1995). Also, the usefulness of a construct for making generalizable inferences 
are likely to increase when the constructs are defined more broadly (Viswesvaran & Ones, 1995). So we used our 
set of operational definitions and read the item wordings rather than just relying on authors’ labels to guide our 
coding. The following specific variables were grouped into constructs with somewhat different labels. 

Magical Beliefs about Food and Health, which were assessed with the Magical Beliefs about Food and Health 
Scale (MFH; Lindeman, Keskivaara, & Roschier, 2000) in one study (Saher et al, 2006), was classified in to the 
construct of Health Concern, considering that what they measured was the magical thinking or the beliefs about 
the relationship between food and health and the focus was still health consciousness.  

Seven measures were included in the construct of Ethical Concern. Among them, four measures were labeled as 
Self-identity, which investigated whether consumers considered themselves concerned with environmental issues 
and whether they considered themselves as environmentally conscious consumers (Michaelidou & Hassan, 2008; 
Robinson & Smith, 2002; Bissonnette & Contento, 2001; Sparks & Shepherd, 1992). So they were categorized 
into the same construct with other measures such as Environmental Attitude, Ecological Motives, and 
Environmental Protection. 

Both Factual Ecological Knowledge and Action-related Ecological Knowledge were measured in one study 
(Tanner & Kast, 2003). The term factual knowledge here refers to knowledge about definitions and 
causes/consequences of environmental problems, whereas action-related knowledge is used to refer to 
information about possible actions which are related to environmental problems. Since environmental beliefs are 
directly based on ecological knowledge, it’s not easy or necessary to distinguish beliefs from knowledge in the 
present research. So both of them were included in the construct of Beliefs, and relevant mean correlation 
coefficients were used. 

For the similar reasons mentioned above, after examining the definitions of Awareness of Need (AN: the feeling 
that action is necessary to prevent a negative outcome for nature) and Awareness of Consequences (AC: 
awareness that the actor’s actions affect nature in a positive or negative way) as well as the examples of survey 
items in one study (Klöckner & Ohms, 2009), we categorized the two kinds of awareness into Beliefs, and 
relevant mean correlation coefficients were used.  

Instead of general sustainable food, sustainable dairy products with the hypothetical brand name ‘Le Fermier’ 
were under investigation in one study (Vermeir & Verbeke, 2008). Respondents were asked to indicate their 
confidence about the true sustainable character of Le Fermier products (e.g., how confident are you that Le 
Fermier dairy products are effectively ecologically produced / stimulate rural employment, etc.). As we can see, 
the so called Confidence here is essentially still beliefs about sustainable food, and the beliefs here were just 
directing to a specific brand name. So it was included into Beliefs in our meta-analysis. 

Perceived Responsibility being measured in one study (Bissonnette & Contento, 2001) refers to how one 
perceives one’s obligation toward a behavior. It was classified into Personal Norm in our meta-analysis because 
its essence is perceived moral or ethical obligation, which is another expression of personal norm. 

The measure of Positive Moral Attitude in one study (Arvola et al., 2008) aims to assess favorable 
self-evaluations which arise from anticipated compliance with one’s own moral principles. Since it’s still within 
the scope of moral obligation, it was also categorized into Personal Norm in our meta-analysis. 

Both Perceived Monetary Barriers (Tanner & Kast, 2003) and Perceived Expensiveness (Thøgersen & Ölander, 
2006) were included into Perceived Behavioral Control in our meta-analysis and the reversed coefficients were 
used. The measure of Perceived Time Barriers (Tanner & Kast, 2003) was not used because it focused on 
respondents’ feeling of time shortage for cooking/ preparing meals. 

4.5 Statistical Procedures 

We followed Viswesvaran & Ones’s (1995) 2-step procedure for meta-analytical structural equation modeling. In 
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the first stage, psychometric meta-analyses were conduct to estimate the pooled true score correlations between 
the measures. In the second stage, the estimated pooled correlation matrix was used as input for an SEM path 
analysis to test the proposed model. 

4.5.1 Meta-analytical Strategy 

Two methods for calculating the pooled correlations in meta-analysis are popular: the Hedges & Vevea (H-V; 
1998) and Hunter & Schmidt (H-S; 1990) method. One of the main differences between the two methods is that 
transformed correlation coefficients are used in the H-V method while untransformed correlation coefficients are 
used in the H-S method. Although estimates from both methods were very accurate (Field, 2005), Strube (1988) 
demonstrated that transformed correlations were less biased than untransformed ones when 3 or fewer studies 
were included in meta-analysis. 9 constructs were included in the present meta-analysis, which in turn produced 
36 off-diagonal cells of pooled effects. Since only 17 of the 36 cells contained more than 3 studies, the H-V 
method was chosen in the present study, for the purpose of reducing bias through transformed correlations.   

To account for measurement error, each original correlation was first adjusted based on the reliability of the two 
measures (Hunter & Schmidt, 1990). In cases where reliability statistics were not reported, we used the mean of 
the reliability reported in other studies included in the meta-analysis within the same construct. The method of 
adjustment is given in Equation 1, in which rij is the original correlation coefficient between variable i and 
variable j, while αi and αj are the reliabilities of the two variables 

                                              

No attempt was made to correct for range restriction because relevant data (e.g., population means and standard 
deviations) that would have made this correction possible were unavailable in some studies.  

The adjusted correlations were then converted into a standard Normal metric using Fisher’s r-to-Z 
transformation (Fisher, 1921) before calculating a weighted average of these transformed scores. Fisher’s (1921) 
r-to-Z transformation is given in Equation 2 in which ri is the adjusted correlation coefficient from study i: 

 

The transformed effect sizes were then used to calculate an initial average in which each correlation is weighted 
by the inverse of the within-study variance of the study from which it came (see Equation 3), where k is the 
number of studies in the meta-analysis, and ni is the sample size of study i (Hedges & Olkin, 1985, p. 231): 

 

After that, the weighted correlation was reconverted back to r, see Equation 4: 

 

The unweighted mean effect sizes (see Equation 5) were also calculated and reported considering that they 
provide complementary information. 

 

The statistic Q was used to test the homogeneity of correlations. The statistic Q is given in Equation 6, which has 
a chi-square distribution with (k-1) degrees of freedom under the null hypothesis of homogenous effect sizes 
(Hedges & Olkin, Equation 16, p. 235): 

 

(1)

(2)

(3)

(4)

(5)

(6)
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The fixed-effects model is appropriate for calculating the pooled correlation matrix when the heterogeneity tests 
are insignificant, whereas the random-effects model is proper when these tests indicate heterogeneity. The 
random-effects average correlation is given in Equation 7 (based on Hedges & Vevea, 1998): 

 

Where Wi* is the weight (calculations see Hedges & Vevea, 1998), and Zri is Fisher’s (1921) r-to-Z 
transformation of the correlation coefficient ri from study i.  

In cases where the homogeneity assumption does not hold, potential moderators or outliers are typically 
examined to identify more homogeneous subsets of studies. However, moderator analysis is inappropriate for 
small numbers of independent studies (k < 4), because it may be difficult to isolate the studies or characteristics 
responsible for the irregular finding. In such cases, outliers were removed to examine whether heterogeneity 
could be reduced. 

Besides the point estimates, we also reported the 95%-confidence interval of the correlations calculated under 
both fixed-effects assumption and random-effects assumption, according to Hedges and Vevea’s (1998) 
recommendation, to estimate variability in the mean effect size.  

The upper and lower bounds under fixed-effects assumption are calculated according to Equation 8: 

 

 

where Zcwf is the Fisher’s transformed fixed-effects average correlation.  

The upper and lower bounds under random-effects assumption are calculated according to Equation 9: 

 

 

where Zcwr is the Fisher’s transformed random-effects average correlation.  

It should be noticed that these values of confidence intervals must be transformed back to the r metric from 
Fisher’s metric using Equation 4 displayed above. 

Since there is a bias in favor of publishing reports of significant results (Hojat et al., 2003), and that empirical 

studies may be missing and not included in the meta-analysis due to literature search limitations, we reported the 

‘failsafe N’ (Rosenthal, 1979) to address the file drawer problem. Failsafe N estimates the number of 

unpublished, unretrieved studies with null results that would have to exist in file drawers that would make the 

significant level of the estimated true effect size down to just significant at the 0.05 level. The larger the failsafe 

N the less likely that the result will change due to missing studies. The ‘failsafe N’ is calculated according to 

Equation 10: 

 

(9) 

(10) 

(7) 

(8) 
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Where Zi is the standard Normal deviate, which can be estimated by ( ) when the effect size r is given or 

can be computed (Rosenthal, 1979).  

Rosenthal (1979) also proposed that ‘failsafe N’ should exceed (5k+10) (the addition of 10 studies would ensure 
that for very small meta-analytic databases of 1 or 2 studies, the number of unretrieved studies would be 15 or 20, 
rather than only 5 or 10). The ‘failsafe ratio’ is an indicator of the relative sizes of the failsafe number and the 
Rosenthal standard, and is calculated as Equation 11: 

 

If the failsafe ratio is less than 1, then the failsafe N has not exceeded the (5k+10) standard, which indicates that 
the results are still vulnerable to future null results. If the failsafe ratio exceeds 1, then the failsafe N has 
exceeded the (5k+10) standard, which indicates that the results will tolerate future null results. 

Considering the potential and inevitable existence of outliers, which contribute to error in the parameter 
estimates in meta-analysis (Orr et al., 1991), outlier detection was carried out based on Huffcutt and Arthur’s 
(1995) sample-adjusted meta-analytic deviancy statistic or SAMD. The SAMD statistic was noted as a recent 
methodological advance in meta-analysis (Borman et al., 1997), which takes into account the sample size on 
which each study is based when determining outlier status.  

According to Huffcutt and Arthur (1995), the procedure for computing the variance of the sampling distribution 
for a particular sample size is shown in Equation 12: 

 
Where rw/o study refers to the sample-weighted mean coefficient without the study in question, and Ni is the sample 
size of that study. 

Computing the sampling error variance of a mean coefficient is shown in Equation 13: 

 

Where N is the total sample size, and k is the number of studies used to compute the mean coefficient. 

Finally, the SAMD statistic is computed by dividing the raw deviancy for a given study by the sampling standard 
error of the difference, as shown in Equation 14: 

 

According to Huffcutt and Arthur’s (1995) recommendation, the SAMD values were calculated for each study in 
each correlation cell respectively, and then the studies within each correlation cell were rank ordered with 
respect to the SAMD values. In order to determine which studies constitute outliers, a cutoff SAMD value must 
be decided. The determination of this value admittedly is somewhat arbitrary, and Beal et al. (2002) examined a 
variety of cutoff values and determined that SAMD values of ±2.0 and ±2.25 provided fairly good results. 
However, considering that only 8 correlational cells contained more than 5 studies in the present meta-analysis, 
it’s impossible to use ±2.0 or ±2.25 as cutoff SAMD values. Instead, ±7.0 was chosen as the cutoff SAMD value, 
which eliminated approximately 10% of the studies in those correlation cells that contained more than 3 studies. 
For those cells containing only 3 studies, the elimination of outliers was quite cautious.   

There’s another problem that should be considered when identifying outlier studies. In a situation with very 
discrepant sample sizes (e.g., many studies with sample sizes of 300 or less and 1 study with 3000 subjects), 
Hunter, Schmidt, and Jackson (1982 p. 41) recommended that meta-analysis be computed twice—once with all 
studies included in the analysis and once with those studies with outlier sample sizes excluded.  

Since both outlier values and outlier sample sizes existed in the present meta-analysis and often appeared as the 
same study, especially in some correlation cells containing only 3 studies, these two kinds of outlier problems 
were considered and treated together. According to Hunter, Schmidt, and Jackson’s (1982, p. 41) 
recommendation, meta-analyses were computed twice for each cell - once with all studies included in the 
analyses and once with the studies without outlier. Results are reported independently.  

(11) 

(12) 

(13) 

(14) 
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4.5.2 MASEM for Model Testing 

In step 2 of the MASEM, the matrix formed by the true-score population effect sizes of the variable pairs 
without outliers was subjected to SEM using the LISREL 8.72 (Jöreskog and Sörbom, 2005). Maximum 
likelihood was chosen as the estimation method in order to assess the correlations as a network of interconnected 
variables, and we then interpreted and compared goodness-of-fit of the TPB and ETPB models to the data. 

Since not all the studies assessed all constructs simultaneously, the pairwise deletion strategy was used to 
estimate the elements of the pooled correlation. As a result, the sample sizes of each cell were different. Hence, 
an additional decision must be made as how to equate sample sizes within each cell in the input correlation 
matrix when these are based on meta-analysis employing different sample sizes. We followed the 
recommendation of Viswesvaran & Ones (1995) to use the harmonic mean as the appropriate sample size, 
because it tends to yield the least biased estimates of standard errors of parameter estimates. The formula for the 
harmonic mean is displayed in Equation 15: 

 

Where k refers to the number of correlations in the matrix and N refers to the sample size in each cell. As the 

formula reveals, the harmonic mean gives less weight to cells with large N’s, and therefore is more conservative.  

The joint fit index criterion suggested by Hu and Bentler (1999) was used to assess the fit of the two models. 
This criterion includes the comparative fit index (CFI), root mean square error of approximation (RMSEA), and 
standardized root mean square residual (SRMR). Specifically, model-data fit was considered acceptable if either 
of the following fit index combinations were observed: (1) CFI≥0.96 and SRMR≤0.10; or (2) SRMR≤0.10 and 
RMSEA≤0.06. Comparison of alternative version of the two models is performed with the Chi-square difference 
test.  

5. Results 

The results are presented in two parts to address the goals of the present meta-analysis. The first part describes 
antecedents’ effects on intention and behavior of sustainable food consumption, as well as the moderator 
analyses and outlier analyses that were conducted to identify the potential sources of variation that could affect 
these relationships. The relationships between all the constructs are also reported in the first part. The second 
part is the results of meta-analytical structural equation modeling.  

5.1 Traditional Meta-analysis 

As for the traditional meta-analysis of bivariate relationships, the magnitude of antecedents’ effects on both 
intention and behavior of sustainable food consumption was estimated. Cohen’s (1988, 1992) guidelines were 
followed to interpret the pooled effects: r=0.10 represents a small effect; r=0.30 is medium; and r=0.50 is large. 
In cases where heterogeneity tests were significant, we conducted moderator analyses to examine sample and 
study characteristics that may account for variation across studies. Outlier analyses were also implemented. 

5.1.1 Correlates of Intention 

Table 2 presents results for the meta-analysis of bivariate correlations between antecedents and intention of 
sustainable food purchase or consumption. Although the correlation between Health Concern and Intention was 
based on only one study, the original correlation is still reported here for illustrative purposes.  

All the other homogeneity tests were rejected except for the correlations between Ethical Concern and Intention. 
This implies that the random-effects model is appropriate, and moderator analyses should be conducted for those 
correlations with sufficient number of studies. 

As can be seen, all antecedents included in our meta-analysis were significantly related to Intention of 
sustainable food purchase/consumption. Among them, Personal Norm (rcwr =0.63***), Attitude (rcwr =0.62***) and 
Subjective Norm (rcwr =0.55***) displayed strongest effects on Intention. The effects of Beliefs (rcwr =0.45***), 
Perceived Behavioral Control (rcwr =0.44***) and Ethical Concern (rcwr =0.43***) on Intention were also within the 
scope of medium to large, and in fact were close to large. The correlation between Health Concern and Intention 
was based on only one study (Michaelidou & Hassan, 2008), the original correlation (r=0.25***) was also 
statistically significant. 

Moderator analyses were then conducted to examine sample and study characteristics that may account for 

(15) 
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variation across studies. Since moderator analysis requires all studies to provide information on a particular 
moderator, so only the following four moderators could be coded and examined: sample country (Europe; 
non-Europe), participants (students or young adults; general), conceptualization of Intention (Intention to 
purchase; Intention to consume), and theoretical framework (TPB or ETPB; others). We first divided the data 
into subsets based on the above moderators respectively, and then conducted meta-analyses of each subset, and 
finally computed a Z statistic to test whether the characteristic used to divide the data is a moderator (Hunter and 
Schmidt 1990 p. 438). 

However, moderator analyses were impossible for some cells in the correlations matrix, because there was either 
no variation in the coding of some moderators (e.g., conceptualization of Intention, or theoretical framework), or 
there was only one study with a different coding. In the latter case, the meta-analytical calculations were 
conducted again after removing the unique study to examine whether heterogeneity could be reduced. Results of 
the moderator analyses and the recalculations after removing the unique study are summarized in Table 3.  

As for the Beliefs-Intention relationship, since all the five studies used the TPB or ETPB as theoretical 
framework, so the moderator analyses or the recalculations were conducted for the other three moderator 
variables.  

The original heterogeneity (Q =137.25***) could be reduced (Q =92.60***) by omitting a non-European study, 
which also had an irregularly low study effect (Robinson & Smith, 2002; r =0.12***). Heterogeneity was nearly 
not reduced by deleting a study choosing young adults as participants (Vermeir & Verbeke, 2008). The 
conceptualization of Intention moderated the effect of Beliefs such that the relationship between Beliefs and 
Intention to purchase (rcwr =0.54***) was significantly stronger than that of Intention to consume (rcwr =0.32***). 
And also, heterogeneity test was rejected within the group of Intention to consume, while heterogeneity was still 
significant within the group of Intention to purchase. 

With respect to the Subjective Norm-Intention relationship, the moderator analyses or the recalculations were 
also conducted for the other three moderator variables except for theoretical framework, because there was no 
variation in the coding. Results show that Subjective Norm had a significantly larger impact on Intention in 
European studies (rcwr =0.57***) than non- European (rcwr =0.48***). Homogeneity was significant within the two 
non-European samples. 

The participants of the samples also affected the magnitude of the SN-Intention relationship. In specific, the 
general samples (rcwr =0.58***) showed significantly stronger effects than the samples composed of students or 
young adults (rcwr =0.50***). 

The original heterogeneity (Q =93.27***) could be slightly reduced (Q =73.90***) by omitting a study using 
Intention to consume as the conceptualization of Intention, which also had the lowest study effect within this cell 
(Sparks & Shepherd, 1992; r =0.32***) 

As for the Personal Norm-Intention relationship, no moderator analysis could be conducted. Since all the five 
studies chose TPB or ETPB as framework to investigate the relationships between antecedents and Intention to 
purchase, the recalculations were implemented based on sample country and participants separately. The original 
heterogeneity (Q =32.30***) could be slightly reduced (Q =22.62***) by omitting a non-European study 
(Bissonnette & Contento, 2001), which was also the only study using adolescents as participants in this group of 
studies.  

With respect to the PBC-Intention relationship, the moderator analyses or the recalculations were conducted for 
the former three moderator variables, because all the nine studies used TPB or ETPB as theoretical framework. 
The original heterogeneity (Q =51.50***) was nearly not changed (Q =48.01***) by omitting a non-European 
study (Robinson & Smith, 2002). The general samples (rcwr =0.39***) showed significantly lower effects of 
PBC-Intention relationship than the samples composed of students or young adults (rcwr =0.51***). The original 
heterogeneity (Q =51.50***) remained nearly the same (Q =48.68***) after deleting a study investigating Intention 
to consume (Sparks & Shepherd, 1992) 

All the four sets of the moderator analyses were conducted for the Attitude-Intention relationship. The results 
show that European samples (rcwr =0.63***) yielded slightly but significantly stronger Attitude-Intention 
relationship than non-European samples (rcwr =0.58***). Homogeneity was significant within the two 
non-European samples. Students or young adults samples (rcwr =0.67***) showed significantly larger effect size of 
Attitude-Intention relationship than the general samples (rcwr =0.60***). The results further showed that the 
Attitude-Intention relationship was significantly stronger when Intention to purchase (rcwr =0.67***) was 
measured, compared to Intention to consume (rcwr =0.41***). The Attitude-Intention relationship was significantly 
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stronger when TPB or ETPB was used as theoretical framework (rcwr =0.63***), compared to others (rcwr 
=0.56***). 

It could be summarized based on the present moderator analyses that, European samples had significantly 
stronger relationships for sustainable food purchasing/consumption intention with Subjective Norm and Attitude. 
The general samples showed significantly stronger relationship for Intention with Subjective Norm, but weaker 
relationships with PBC and Attitude. The relationships for Beliefs and Attitude with Intention were significantly 
stronger when Intention to purchase was measured, compared to Intention to consume. Using TPB or ETPB as 
theoretical framework yielded significantly stronger Attitude-Intention relationship. 

Robinson and Smith’s study (rc=0.12, N=547; 2002) within the correlation cell of Beliefs-Intention and 
Honkanen et al.’s study (rc=0.40, N=1283; 2006) within the correlation cell of Attitude-Intention were detected 
as outliers based on the criteria mentioned above. Computations were implemented again after elimination, and 
results are shown in Table 4. 

As can be seen, the homogeneity tests were still rejected although the Q statistics were reduced after the 
elimination of the outliers. 

5.1.2 Correlates of Behavior 

Table 5 presents results for the meta-analysis of bivariate correlations between antecedents and behavior of 
sustainable food purchase or consumption. Although the correlations between Health Concern and Ethical 
Concern with Intention were based on one same study, the original correlations are still reported here for 
illustrative purposes.  

The homogeneity test for the Beliefs-Behavior relationship could not be rejected, whereas the other homogeneity 
tests were all rejected. This implies that the random-effects model is appropriate, and moderator analyses should 
be conducted. Unfortunately, only the correlations between PBC and Behavior contained 4 independent studies, 
which is the threshold number for moderator analysis.  

All antecedents included in our meta-analysis were significantly related to Behavior of sustainable food 
purchase/consumption. Among them, Personal Norm (rcwr =0.70***), Attitude (rcwr =0.58***) and Subjective Norm 
(rcwr =0.53***) showed the strongest effects on Behavior. The effects of Intention (rcwr =0.46***), Beliefs (rcwr 
=0.38***) and Perceived Behavioral Control (rcwr =0.38***) were also within the scope of medium to large. The 
correlations between Health Concern, Ethical Concern and Behavior were based on the same study (Tanner & 
Kast, 2003), and the original correlations were significant at 0.001 level.  

The following four moderators could be coded and examined: sample country (Europe; non-Europe), 
participants (students or young adults; general), conceptualization of Behavior (self-reported purchase; observed 
purchase), and theoretical framework (TPB or ETPB; others). As mentioned above, moderator analysis was only 
possible for the PBC-Behavior relashionship. For other relationships, recalculations were conducted after 
removing one unique study to examine whether heterogeneity could be reduced. Results of the moderator 
analysis and the recalculations after removing the unique study are summarized in Table 6. 

As for the Subjective Norm-Behavior relationship, the original heterogeneity (Q =263.66***) could be reduced 
largely (Q =35.38***), but remained significant by omitting a study recruiting university students as participants 
(Bamberg, 2002), which also differed from the other two studies since it measured observed purchase. 
Heterogeneity was nearly not reduced by deleting a study that had chosen another theoretical framework than the 
TPB or ETPB (Klöckner & Ohms, 2009). It should be noticed that there was an irregularly strong study effect (r 
=0.82***; Thøgersen and Ölander, 2006), and the heterogeneity test could be rejected (Q =1.58; rcwf =0.23***; rcwr 
=0.25***) when it was omitted.  

With respect to the Personal Norm-Behavior relationship, the heterogeneity test could be rejected (Q =1.2.43; 
rcwf =0.46***; rcwr =0.50***) by omitting the only one study using ETPB as the theoretical framework (Thøgersen 
and Ölander, 2006), which also showed an irregularly strong study effect (r =0.89***).  

As for the PBC-Behavior relationship, the original heterogeneity (Q =31.88***) almost remained the same (Q 
=30.18***) by omitting a study recruiting university students as participants (Bamberg, 2002), which also differed 
from the other two studies since it measured observed purchase. The theoretical framework moderated the effect 
of PBC such that the PBC-Behavior relationship under the TPB or ETPB framework (rcwr =0.31***) was 
significantly weaker than that under other frameworks (rcwr =0.47***). 

With respect to the Attitude-Behavior relationship, the original heterogeneity (Q =459.75***) remained 
significant (Q =352.79***) by omitting a study with university students as participants (Bamberg, 2002), which 
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also differed from the other two studies since it measured observed purchase. But heterogeneity could be reduced 
largely (Q =4.46*) if one study with an irregularly strong study effect (r =0.84***; Thøgersen and Ölander, 2006) 
was omitted.  

As for the Intention-Behavior relationship, the original heterogeneity test (Q =7.88*) could be rejected (Q =0.85) 
within the two studies selecting adolescents or university students as participants (Bissonnette & Contento, 2001; 
Bamberg, 2002). While after deleting one study in which observed purchase was measured (Bamberg, 2002), 
heterogeneity was reduced to just above the crucial value to be significant at 0.05 level (Q =3.88*).  

Thøgersen and Ölander’s study (2006) was eliminated from 4 correlational cells (SN-Behavior, PN-Behavior, 
PBC-Behavior, Attitude-Behavior, respectively), because it was detected as having an outlier sample size 
(N=1520) as well as extremely high effect size in three cells and extremely low effect size in the final cell. 
Computations were implemented again after elimination, and results are shown in Table 7. 

After the elimination of outliers, the former three homogeneity tests were accepted while the heterogeneity in the 
last dimension was largely reduced to being significant at 0.05 level. However, the failsafe ratio of the 
SN-Behavior relationship didn’t exceed the (5k+10) standard, which indicates that the result was still vulnerable 
to future null results. 

5.1.3 Correlates of Constructs 

Table 8 presents total sample size and number of independent correlation matrices included in each construct 
pair after the outliers were eliminated. As can be seen, the correlation coefficient between Health Concern and 
Subjective Norm was vacant. And also, the correlation between Health Concern and the other five constructs 
(Beliefs, Personal Norm, Perceived Behavioral Control, Intention and Behavior) were based on one single study 
respectively. Ethical Concern was another construct which hadn’t been paid enough attention to. Although the 
antecedents of Intention in the sustainable food domain are largely similar to those in the general 
pro-environmental behavior literature, however, Health Concern and Ethical Concern are still important 
antecedents which could provide unique explanation for the purchase and consumption of sustainable food. This 
underlines that future research should include characteristic antecedents for a better understanding of sustainable 
food purchase and consumption. 

Correlations of Ethical Concern—PN as well as Ethical Concern—Behavior were also based on one study. 
Within the ETPB constructs, correlations of 3 pairs (SN—Behavior; PN—Behavior; Attitude—Behavior) were 
derived from two studies. Although meta-analysis is not suitable for summarizing data from only two studies, 
such results were still input into MASEM analysis for illustrative purposes.  

The meta-analyzed correlation matrix under both fixed-effects and random-effects assumption without outliers is 
shown in Table 9. Table 10 reports the 95% confidence intervals of these estimates. 

5.2 Meta-Analytic Structural Equation Modeling 

In addition to meta-analysis of bivariate relationships of antecedents with Intention and Behavior, the 
random-effects correlation matrix (lower triangular matrix) in Table 9 was used as input for the MASEM test of 
the structural relations of the TPB and ETPB models. Since the sample sizes of each cell were different, the 
harmonic means of sample size (N=1399 for TPB; N=1210 for ETPB) were used in the MASEM analysis. As 
mentioned before, use of the harmonic mean results in more conservative estimates, as less weight is given to 
large samples. 

Table 11 presents the fit indices of the TPB and ETPB models, each of which produced statistically acceptable 
fit indices, according to the joint fit index criterion suggested by Hu and Bentler (1999) (CFI≥0.96 and 
SRMR≤0.10; or SRMR≤0.10 and RMSEA≤0.06). The TPB Model produced similar and slightly better CFI, 
SRMR, and RMSEA values as well as lower chi-square values than did the ETPB model.  

Results of parameter estimates (standardized path coefficients and explained variances) are presented in Figure 2 
and Figure 3 for the TPB and ETPB models respectively. All the paths were statistically significant at 0.05 level.  

Both the TPB and the ETPB models indicated that Intention mediated the association of other psycho-social 
variables with Behavior of sustainable food purchase/consumption. Based on the TPB model, PBC, Attitude, and 
Subjective Norm explained on average 48% of variance of Intention to purchase/consume sustainable food, 
while Intention in turn explained on average 28% of variance of the Behavior. A slight increase (3%) was made 
to the amount of explained variance of Intention by adding Personal Norm to the TPB, while the amount of 
explained variance of Behavior was almost the same. 

The main differences between the two models lie in the relationships between Intention and the other three 
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antecedents: Personal Norm, Subjective Norm and Attitude. After adding Personal Norm in TPB, the 
standardized path coefficients of Attitude-Intention and SN-Intention were reduced from 0.42 to 0.25 and from 
0.22 to 0.14 respectively, and Personal Norm became the most important predictor of Intention (0.30). The role 
of Subjective Norm in predicting Intention became twofold: direct influence and indirect influence through 
Personal Norm. However, the PBC-Intention relationship remained almost the same, regardless PN was added or 
not. Results of MASEM for ETPB model indicated that Personal Norm significantly and independently 
accounted for variations of Intention over the other antecedents of the TPB model. 

It is interesting that the most important predictor of Intention was Personal Norm, i.e., individuals’ convictions 
that purchasing/consuming sustainable food is right or wrong. Those consumers who intend to 
purchase/consume sustainable food in the future tend to perceive their behavior as morally right or correct. 
Subjective Norm still succeeded to remain in the model after Personal Norm was added, but its weight was much 
lower than the other three antecedents of Intention. It must be noted that Ajzen (1991) argued that the weight of 
the predictors of TPB might be varying with the behavior under study. Since the purchase and consumption of 
sustainable food are relatively private, it could be argued that Subjective Norm is not of primary concern to 
consumers. Instead, consumers rely more on Personal Norms, which are influenced by Subjective Norm.  

Because the models allow relationships to be mediated by other variables, the standardized total effects rather 
than direct effects was considered and are shown in Table 12 for the TPB and ETPB, respectively. The total 
effects represent the sum of both direct and mediated indirect effects through which a predictor influences a 
dependant variable. As can be seen, the total effect of PBC on Behavior in both TPB (0.36) and ETPB (0.36) 
models was slightly higher than that of Intention (0.34 and 0.33 for TPB and ETPB respectively). As for the total 
effects of antecedents on Intention, Attitude (0.42) showed highest total effects in the TPB model, while 
Subjective Norm (0.32) showed biggest total effects followed by Personal Norm (0.30) in the ETPB model. It 
deserves attention that total effects depend on the validity of the present model and they should be viewed as 
correlations instead of causal relationships. 

6. Conclusion and Discussion 

This MASEM study aims to provide an overview of existing antecedents of sustainable food consumption within 
an integrative framework based on the TPB. As expected, all antecedents included in our meta-analysis were 
significantly related to Intention of sustainable food purchase/consumption. Among them, Personal Norm (rcwr 
=0.63***), Attitude (rcwr =0.62***) and Subjective Norm (rcwr =0.55***) displayed strongest effects on Intention. 
The effects of Beliefs (rcwr =0.45***), Perceived Behavioral Control (rcwr =0.44***) and Ethical Concern (rcwr 
=0.43***) on Intention were also within the scope of medium to large, and in fact were close to large. The 
correlation between Health Concern and Intention was based on only one study (Michaelidou & Hassan, 2008), 
the original correlation (r=0.25***) was also statistically significant. All antecedents included in our meta-analysis 
were also significantly related to Behavior of sustainable food purchase/consumption. Among them, Personal 
Norm (rcwr =0.70***), Attitude (rcwr =0.58***) and Subjective Norm (rcwr =0.53***) showed strongest effects on 
Behavior. The effects of Intention (rcwr =0.46***), Beliefs (rcwr =0.38***) and Perceived Behavioral Control (rcwr 
=0.38***) were also within the scope of medium to large. The correlations between Health Concern, Ethical 
Concern and Behavior were based the same one study (Tanner & Kast, 2003), the original correlation were also 
significant at 0.001 level. 

As for the moderator analyses, European samples had significantly stronger relationships for sustainable food 
purchasing/consumption intention with Subjective Norm and Attitude. The general samples showed significantly 
stronger relationship for Intention with Subjective Norm, but weaker relationships with PBC and Attitude. The 
relationships for Beliefs and Attitude with Intention were significantly stronger when Intention to purchase was 
measured, compared to Intention to consume. Using TPB or ETPB as theoretical framework yielded significantly 
stronger relationships for Attitude with Intention to purchase/consume sustainable food.  

The present study also tries to compare TPB with the extended version of TPB, which adds Personal Norm as 
independent antecedent of intention, in their powers of explaining the intention and behaviors in the sustainable 
food domain. As we hypothesized, the results of this MASEM study suggest that both TPB and ETPB models 
have statistically acceptable power in explaining the intention and behavior of sustainable food consumption. 
The results also support the hypothesis that ETPB is superior to TPB in doing that, even only a slight increase 
(3%) was made to the amount of explained variance of Intention by adding Personal Norm to TPB, while the 
amount of explained variance of Behavior remained almost unchanged. 

The results of our meta-analyses give readers an understanding of the magnitude and significance of 
relationships between antecedents and intention in the sustainable food consumption domain. The results of 
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moderator analyses, even not sufficient enough due to the relatively small amount of studies, also shed some 
light on sources of inconsistencies or divergence of different research results. These MASEM findings provide a 
valuable complement to the findings of individual primary studies because the two-step MASEM procedure 
allowed us to test all the relations specified in the models simultaneously. 

The results of this meta-analysis should be interpreted in the context of its limitations. First, the correlations 
related to Behavior were derived from only 2 or 3 individual samples excluding 1 outlier for each of the 
variables SN, PN, Attitude, and PBC. Such relatively small samples may be insufficient to detect the impact of 
antecedents on the correlations regarding sustainable food purchase/consumption behavior. This could be the 
reason that the explained variance of Behavior was not increased after PN had been added into the TPB model. 
However, this limitation should not excessively influence our results since the MASEM approach is more 
dependent on sample sizes rather than number of studies (Viswesvaran & Ones, 1995). And also, meta-analytic 
findings may be expected to provide more robust findings than those of individual primary studies. Second, in 
cases that the reliability alphas were relatively low (e.g., Tanner & Kast, 2003), the corrected correlations could 
be overestimated. The availability of more primary studies would cancel out large attenuation-effects. Finally, 
the statistical theories of meta-analysis and structural equation modeling are based on the distributions of 
correlations and covariance matrices respectively. In the present MASEM, the correlation matrix rather than the 
covariance matrix was put into LISREL 8.72 (Jöreskog and Sörbom, 2005) to estimate the path coefficients in 
the structural model. Replacing covariance matrix by correlation matrix in SEM may produce incorrect 
chi-square statistics and incorrect standard errors of parameter estimates (Cudeck, 1989; Jöreskog & Sörbom, 
2005). However, since these standard errors are often overestimated by doing so (Cudeck, 1989), the 
significance tests of individual parameters should be more conservative. 

Despite of these methodological constraints, the present study contributes to the application and modification of 
the TPB as well as the sustainable food consumption domain by performing the first MASEM test of models of 
TPB and ETPB within the field of sustainable food consumption. Our study also indicates some directions of 
future research. First, future research should include characteristic antecedents beside the determinants of general 
pro-environmental behavior for a better understanding of sustainable food purchase and consumption. Second, 
future research may pay more attention to the actual behaviors of sustainable food consumption instead of 
focusing narrowly on intention.  
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Table 1. Features of studies included in the meta-analysis 

Reference Sample 
Country N Participants Age range

(Mean)
Gender 
(Female %) 

Theoretical 
Framework

Guido et al. 
(2010) France, Italy 207 General 15~66+ ― FFM & 

ETPB
Chen (2009) Taiwan 470 General 20+ ― Other 
Klöckner & 
Ohms (2009) Germany 63 General 21~87 (41) 68% Other 

Arvola et al. 
(2008) 

Italy, 
Finland, UK 672 General 18~65 

Finland 
(50%); other 
countries 
(70–72%) 

TPB 

Lodorfos & 
Dennis (2008) UK 144 General <18~45+ ― TPB 

Michaelidou & 
Hassan (2008) UK 222 General 15~65 72% Other 

Vermeir & 
Verbeke(2008) Belgium 456 Young adults 19~22 ― TPB 

Honkanen et al. 
(2006) Norway 1283 General (47) 52% Other 

Saher et al. 
(2006) Finland 3261 85% 

Students 15~60 (24) 74% Other 

Thøgersen & 
Ölander (2006) Denmark 1520 General 18+ ― ETPB 

Saba & Messina 
(2003) Italy 947 General 18~60 (43) 51.5 TPB 

Tanner & Kast 
(2003) Switzerland 547 General 18~90 (47) 68% Other 

Bamberg (2002) Germany 320 University 
students ― ― TPB 

Robinson & 
Smith (2002) USA 547 General 18~61+ 65% ETPB 

Bissonnette & 
Contento (2001) USA 651 Adolescents ― 50.2 ETPB 

Sparks & 
Shepherd (1992) UK 261 General ― ― TRA / TPB 

TPB = Theory of Planned Behavior; ETPB = Extended Theory of Planned Behavior; TRA = Theory of Reasoned 
Action; FFM = Five-factor Model of Personality 

 

Table 2. Correlates of intention 

Antecedents k N rcu rcwf 
95% CI 

of rcwf 
rcwr 

95% CI 

of rcwr 
Failsafe N 

Failsafe 

Ratio 
Q 

Health # 1 222 0.25***         

Ethical 5 2964 0.44*** 0.43*** [0.39, 0.45] 0.46*** [0.38, 0.48] 901.84 25.77 9.17 

Beliefs 5 2355 0.46*** 0.36*** [0.32, 0.39] 0.45*** [0.24, 0.63] 537.54 15.36 137.25***

SN 10 3258 0.55*** 0.53*** [0.50, 0.55] 0.55*** [0.47, 0.63] 3174.42 52.91 93.27*** 

PN 5 1530 0.64*** 0.60*** [0.57, 0.64] 0.63*** [0.53, 0.71] 989.00 28.26 32.30*** 

PBC 9 2607 0.44*** 0.43*** [0.40, 0.46] 0.44*** [0.36, 0.52] 1520.92 27.65 51.50*** 

Attitude 13 5710 0.62*** 0.55*** [0.54, 0.57] 0.62*** [0.52, 0.70] 7721.94 102.96 336.57***

K=Number of studies; N=Number of observations; rcu=Corrected unweighted population correlation; rcwf =Corrected 
weighted population correlation based on fixed-effects model; rcwr =Corrected weighted population correlation based on 
random-effects model; Q = Chi-square test; # Insufficient number of studies for moderator analysis; *p < 0.05, **p < 0.01, 
***p < 0.001. 
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Table 3. Moderator analyses of the relationships between antecedents and intention 

Antecedents Moderator k N rcuw rcwf 
95% CI 
of rcwf

rcwr 
95% CI 
of rcwr 

Q Z 

Beliefs 
Europe 

4 1808 0.53*** 0.42*** [0.38, 0.46] 0.52*** [0.29, 0.70] 92.60***  

Non-Europe 
1 547 0.12***       

Students or young adults 
1 456 0.50***       

General 
4 1899 0.45*** 0.32*** [0.28, 0.36] 0.44*** [0.16, 0.66] 121.48***  

Intention to purchase 
3 1147 0.54*** 0.40*** [0.35, 0.44] 0.54*** [0.10, 0.80] 132.75*** 14.01***

Intention to consume 
2 1208 0.32*** 0.32*** [0.27, 0.37] 0.32*** [0.27, 0.37]  0.09  

SN 
Europe 

8 2060 0.57*** 0.56*** [0.53, 0.59] 0.57*** [0.46, 0.66] 83.47*** 10.72***

Non-Europe 
2 1198 0.46*** 0.48*** [0.44, 0.52] 0.48*** [0.42, 0.54] 1.94  

Students or young adults 
3 1427 0.49*** 0.50*** [0.46, 0.53] 0.50*** [0.46, 0.53]  0.60 9.90*** 

General 
7 1831 0.58*** 0.55*** [0.52, 0.59] 0.58*** [0.45, 0.69]  87.48***  

Intention to purchase 
9 2997 0.58*** 0.55*** [0.52, 0.57] 0.57*** [0.49, 0.64] 73.90***  

Intention to consume 
1 261 0.32***       

PN 
Europe 

4 879 0.66*** 0.65*** [0.61, 0.68] 0.66*** [0.54, 0.75] 22.62***  

Non-Europe 
1 651 0.54***       

Students or young adults 
1 651 0.54***       

General 
4 879 0.66*** 0.65*** [0.61, 0.68] 0.66*** [0.54, 0.75] 22.62***  

PBC 
Europe 

8 2060 0.45*** 0.45*** [0.41, 0.48] 0.45*** [0.35, 0.54] 48.01***  

Non-Europe 
1 547 0.37***       

Students or young adults 
2 776 0.53*** 0.51*** [0.46, 0.56] 0.53*** [0.23, 0.74]  24.52*** 8.00*** 

General 
7 1831 0.41*** 0.39*** [0.35, 0.43] 0.41*** [0.34, 0.47]  15.34*  

Intention to purchase 
8 2346 0.45*** 0.44*** [0.41, 0.47] 0.45*** [0.36, 0.53] 48.68***  

Intention to consume 
1 261 0.35***       

Attitude 
Europe 

11 4512 0.63*** 0.55*** [0.53, 0.57] 0.63*** [0.52, 0.71] 321.26*** 4.62*** 

Non-Europe 
2 1198 0.58*** 0.58*** [0.55, 0.62] 0.58*** [0.43, 0.70] 12.32***  

Students or young adults 
3 1427 0.67*** 0.67*** [0.64, 0.70] 0.67*** [0.52, 0.78] 36.75*** 6.71*** 

General 
10 4283 0.60*** 0.51*** [0.49, 0.53] 0.60*** [0.49, 0.69] 230.53***  

Intention to purchase 
10 3219 0.67*** 0.65*** [0.63, 0.67] 0.67*** [0.57, 0.75]  172.17*** 45.30***

Intention to consume 
3 2491 0.41*** 0.41*** [0.37, 0.44] 0.41*** [0.38, 0.44]  0.31  

TPB or ETPB 
11 4205 0.63*** 0.59*** [0.57, 0.61] 0.63*** [0.52, 0.71]  261.37*** 5.06*** 

Others 
2 1505 0.56*** 0.45*** [0.41, 0.49] 0.56*** [0.21, 0.79]  35.27***  

K=Number of studies; N=Number of observations; rcuw=Corrected unweighted population correlation; rcwf =Corrected weighted population 

correlation based on fixed-effects model; rcwr =Corrected weighted population correlation based on random-effects model; Q = Chi-square 

test; Z = Z statistic for the critical ratio (Z0.05=1.96, Z0.01=2.58, Z0.001=3.30; two-tailed test) that indicates whether moderator subgroups are 

significantly different; *p < 0.05, **p = 0.01, ***p = 0.001. 
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Table 4. Correlates of B-I and A-I after outliers removed 

Antecedents k N rcu rcwf 
95% CI 

of rcwf 
rcwr 

95% CI 

of rcwr 
Failsafe N Failsafe Ratio Q 

Beliefs 4 1808 0.53*** 0.42*** [0.38, 0.46] 0.52*** [0.29, 0.70] 459.61 15.32 92.60*** 

Attitude 12 4427 0.63*** 0.59*** [0.58, 0.61] 0.63*** [0.54, 0.71] 6271.78 89.60 268.15*** 

K=Number of studies; N=Number of observations; rcu=Corrected unweighted population correlation; rcwf =Corrected weighted population 

correlation based on fixed-effects model; rcwr =Corrected weighted population correlation based on random-effects model; Q = Chi-square 

test; *p < 0.05, **p < 0.01, ***p < 0.001. 

 

Table 5. Correlates of behavior 

Antecedents k N rcu rcwf 
95% CI  
of rcwf 

rcwr 
95% CI  
of rcwr 

Failsafe 
N 

Failsafe 
Ratio 

Q 

Health # 1 547 0.47***        

Ethical # 1 547 0.66***        

Beliefs# 3 1557 0.40*** 0.36*** [0.32, 0.41] 0.38*** [0.30, 0.45] 197.50 7.90 4.54 

SN# 3 1903 0.53*** 0.76*** [0.74, 0.77] 0.53*** [-0.15, 0.87] 552.64 22.11 263.66*** 

PN# 3 2130 0.70*** 0.82*** [0.81, 0.83] 0.70*** [0.14, 0.92] 919.09 36.76 366.79*** 

PBC 4 2450 0.38*** 0.32*** [0.29, 0.36] 0.38*** [0.23,0.50] 344.71 11.49 31.88*** 

Attitude# 3 2787 0.58*** 0.69*** [0.67, 0.71] 0.58*** [0.05, 0.85] 952.24 38.09 459.75*** 

Intention# 3 1918 0.45*** 0.47*** [0.44, 0.51] 0.46*** [0.38, 0.53] 431.46 17.26 7.88* 

K=Number of studies; N=Number of observations; rcu=Corrected unweighted population correlation; rcwf =Corrected 
weighted population correlation based on fixed-effects model; rcwr =Corrected weighted population correlation based on 
random-effects model; Q = Chi-square test; # Insufficient number of studies for moderator analysis; *p < 0.05, **p < 0.01, 
***p < 0.001. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



www.ccsenet.org/ijps            International Journal of Psychological Studies          Vol. 4, No. 1; March 2012 

                                                          ISSN 1918-7211   E-ISSN 1918-722X 42

Table 6. Moderator analyses of the relationships between antecedents and behavior 

Antecedents Moderator k N rcuw rcwf 
95% CI 
of rcwf 

rcwr 
95% CI 
of rcwr 

Q Z 

SN Students or 
young adults 

1 320 0.21***       

General 2 1583 0.65*** 0.81*** [0.80,0.83] 0.66*** [0.02,0.91] 35.38***  

Self-reported 
purchase 

2 1583 0.65*** 0.81*** [0.80,0.83] 0.66*** [0.02,0.91] 35.38***  

Observed 
purchase 

1 320 0.21***       

TPB or 
ETPB 

2 1840 0.60*** 0.76*** [0.74,0.78] 0.60*** [-0.24,0.93] 241.54***  

Others 1 63 0.37***       

PN TPB or 
ETPB 

1 1520 0.89***       

Others 2 610 0.53*** 0.46*** [0.40,0.53] 0.50*** [0.34,0.64] 2.43  

PBC Students or 
young adults 

1 320 0.38***       

General 3 2130 0.38*** 0.31*** [0.27,0.35] 0.37*** [0.17,0.54] 30.18***  

Self-reported 
purchase 

3 2130 0.38*** 0.31*** [0.27,0.35] 0.37*** [0.17,0.54] 30.18***  

Observed 
purchase 

1 320 0.38***       

TPB or 
ETPB 

2 1840 0.31*** 0.27*** [0.23,0.31] 0.31*** [0.17,0.44] 6.14* 15.75***

Others 2 610 0.44*** 0.47*** [0.41,0.53] 0.47*** [0.41,0.53] 0.50  

Attitude Students or 
young adults 

1 320 0.30***       

General 2 2467 0.68*** 0.73*** [0.71,0.75] 0.68*** [0.07,0.92] 352.79***  

Self-reported 
purchase 

2 2467 0.68*** 0.73*** [0.71,0.75] 0.68*** [0.07,0.92] 352.79***  

Observed 
purchase 

1 320 0.30***       

Intention Students or 
young adults 

2 971 0.42*** 0.43*** [0.37,0.48] 0.43*** [0.38,0.47] 0.85  

General 1 947 0.52***       

Self-reported 
purchase 

2 1598 0.48*** 0.49*** [0.45,0.53] 0.48*** [0.41,0.56] 3.88*  

Observed 
purchase 

1 320 0.39***       

K=Number of studies; N=Number of observations; rcuw=Corrected unweighted population correlation; rcwf =Corrected 
weighted population correlation based on fixed-effects model; rcwr =Corrected weighted population correlation based on 
random-effects model; Q = Chi-square test; Z = Z statistic for the critical ratio (Z0.05=1.96, Z0.01=2.58, Z0.001=3.30; 
two-tailed test) that indicates whether moderator subgroups are significantly different; *p < 0.05, **p = 0.01,       
***p = 0.001. 
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Table 7. Correlates of SN-B, PN-B, PBC-B, and A-B after outliers removed 

Antecedents k N rcu rcwf 
95% CI 
of rcwf 

rcwr 
95% CI  
of rcwr 

Failsafe 
N 

Failsafe 
Ratio 

Q 

SN 2 383 0.29*** 0.24*** [0.14, 0.33] 0.25*** [0.10, 0.39] 14.28  0.71 1.58 

PN 2 610 0.53*** 0.46*** [0.40, 0.53] 0.50*** [0.34, 0.64] 83.98  4.20 2.43 

PBC 3 930 0.42*** 0.44*** [0.39, 0.49] 0.43*** [0.36,0.50] 163.10  6.52 2.97 

Attitude 2 1267 0.36*** 0.39*** [0.34, 0.43] 0.36*** [0.24, 0.47] 118.97  5.95 4.46 * 

K=Number of studies; N=Number of observations; rcu=Corrected unweighted population correlation; rcwf 
=Corrected weighted population correlation based on fixed-effects model; rcwr =Corrected weighted population 
correlation based on random-effects model; Q = Chi-square test; *p < 0.05, **p < 0.01, ***p < 0.001. 

 

Table 8. Total sample size and number of independent correlations (between parentheses) included in each cell 
without outliers 

1 2 3 4 5 6 7 8 

1. Health 

2. Ethical 1239 (3) 

3. Beliefs 547 (1) 1355 (3) 

4. SN —# 808 (2) 1015 (4) 

5. PN 547 (1) 547 (1) 610 (2) 942 (5) 

6. Attitude 692 (2) 2783 (5) 2550 (5) 3464 (8) 672 (3) 

7. PBC 547 (1) 1094 (2) 1418 (4) 2070 (8) 2462 (6) 2151 (8) 

8. Intention 222 (1) 2964 (5) 1808 (4) 3258 (10) 1530 (5) 4427 (12) 2607 (9) 

9. Behavior 547 (1) 547 (1) 1557 (3) 383 (2) 610 (2) 1267 (2) 930 (3) 1918 (3) 

# No pooled correlation. 

 
Table 9. Meta-Analytic Correlation Values between the constructs under fixed-effects (upper triangular matrix) 
and random-effects assumption (lower triangular matrix) without outliers 

Construct 1 2 3 4 5 6 7 8 9 

1. Health - 0.59 0.31# — 0.71# 0.68 0.39# 0.25# 0.47# 

2. Ethical 0.56  - 0.40 0.50 0.76# 0.54 0.43 0.42 0.66# 

3. Beliefs 0.31# 0.40  - 0.33 0.39 0.61 0.26 0.42 0.36 

4. SN — 0.46  0.33 - 0.65 0.63 0.35 0.53 0.24 

5. PN 0.71# 0.76# 0.39 0.62 - 0.73 0.23 0.60 0.46 

6. Attitude 0.61  0.56  0.60 0.61 0.74 - 0.33 0.59 0.39 

7. PBC 0.39# 0.77  0.22 0.34 0.28 0.34 - 0.43 0.44 

8. Intention 0.25# 0.43  0.52 0.55 0.63 0.63 0.44 - 0.47 

9. Behavior 0.47# 0.66# 0.38 0.25 0.50 0.36 0.43 0.46 - 

* Adjusted correlation based on only one study 
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Table 10. The 95%-confidence intervals of the correlations calculated under fixed-effects assumption (upper 
triangular matrix) and random-effects assumption (lower triangular matrix) without outliers 

Construct 1 2 3 4 5 6 7 8 9 

1. Health - [0.56, 

0.63] 

—# —# —# [0.64, 

0.72]

—# —# —# 

2. Ethical [0.34, 

0.72] 

- [0.36, 

0.45] 

[0.44, 

0.55] 

—# [0.52, 

0.57]

[0.38, 

0.48] 

[0.39, 

0.45] 

—# 

3. Beliefs —# [0.34, 

0.46] 

- [0.27, 

0.38] 

[0.32, 

0.46] 

[0.59, 

0.64]

[0.21, 

0.31] 

[0.38, 

0.46] 

[0.32, 

0.41] 

4. SN —# [0.19, 

0.66] 

[0.24, 

0.42] 

- [0.61, 

0.69] 

[0.61, 

0.65]

[0.31, 

0.38] 

[0.50, 

0.55] 

[0.14, 

0.33] 

5. PN —# —# [0.32, 

0.46] 

[0.44, 

0.75] 

- [0.70, 

0.77]

[0.19, 

0.27] 

[0.57, 

0.64] 

[0.40, 

0.53] 

6. Attitude [0.05, 

0.88] 

[0.48, 

0.64] 

[0.49, 

0.69] 

[0.50, 

0.70] 

[0.63, 

0.81] 

- [0.29, 

0.37] 

[0.58, 

0.61] 

[0.34, 

0.43] 

7. PBC —# [0.55, 

0.89] 

[0.01, 

0.42] 

[0.22, 

0.45] 

[0.17, 

0.38] 

[0.21, 

0.46]

- [0.40, 

0.46] 

[0.39, 

0.49] 

8. Intention —# [0.38, 

0.48] 

[0.29, 

0.70] 

[0.47, 

0.63] 

[0.53, 

0.71] 

[0.54, 

0.71]

[0.36, 

0.52] 

- [0.44, 

0.51] 

9. Behavior —# —# [0.30, 

0.45] 

[0.10, 

0.39] 

[0.34, 

0.64] 

[0.24, 

0.47]

[0.36, 

0.50] 

[0.38, 

0.53] 

- 

* No pooled correlation. 

 

Table 11. Summary of fit indices of TPB and ETPB models 

Model χ2 df GFI NFI CFI SRMR RMSEA 90% CI of RMSEA 

TPB 18.46 2 0.99 0.99 0.99 0.016 0.076 0.047-0.11 

ETPB 201.63 4 0.95 0.96 0.96 0.058 0.19 0.17-0.22 
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Figure 1. Results of the Meta-Analytic Structural Equations Modeling for the TPB 
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Figure 2. Results of the Meta-Analytic Structural Equations Modeling for the ETPB 

 


