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Abstract

The food industry causes substantial environmental pressure through generating an increasing amount of plastic waste. This
research deals with stores which address this issue, by offering unpackaged food products. As such concepts depend on the
support of consumers, a quantitative survey among consumers is conducted. Building on norm activation theory, this paper
investigates which individual factors support packaging free purchasing and what barriers hinder consumers to purchase
unpackaged food products. Additionally, it is tested whether the perception of barriers towards purchasing unpackaged
food products mediates the influence of pro-environmental personal norms on purchasing unpackaged food products.
The main barriers identified include a lack of awareness of unpackaged food offerings as well as the restricted range of
available unpackaged products. Additionally, the results show that pro-environmental personal norms foster purchasing of
unpackaged food. However, this influence is not mediated by the perception of barriers towards purchasing unpackaged
food products. Based on these findings, possible interventions are identified, such as in-store marketing, which increase the
awareness about unpackaged food offerings, or educational campaigns, which sensitize consumers for the consequences
of plastic waste.
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Der Einkauf unverpackter Lebensmittel
Eine empirische Analyse individueller Einstellungen und kontextueller Barrieren

Zusammenfassung

Durch die Verursachung von Plastik-Miill trigt die Lebensmittel-Industrie verstirkt zu Umweltverschmutzung bei. Der vor-
liegende Artikel untersucht sogenannte ,,Unverpackt-Laden®, die sich dieses Problems annehmen, indem sie verpackungs-
freie Lebensmittel anbieten. Da derartige Konzepte auf den Zuspruch von Konsument/innen angewiesen sind, wurde eine
quantitative Kundenbefragung durchgefiihrt. Aufbauend auf der Norm-Activation-Theorie analysiert dieser Artikel, welche
individuellen Faktoren den Kauf von unverpackten Lebensmitteln unterstiitzen und welche Barrieren Konsument/innen da-
ran hindern unverpackte Lebensmittel zu erwerben. Zudem wird getestet, ob der Einfluss umweltfreundlicher individueller
Normen auf das Einkaufsverhalten durch wahrgenommene Barrieren mediiert wird.

Als wichtigste Barrieren gegeniiber dem Einkauf von unverpackten Lebensmitteln werden eine mangelnde Bekanntheit
von entsprechenden Angeboten sowie die begrenzte Auswahl verfiigbarer unverpackter Produkte herausgearbeitet. Die
Ergebnisse zeigen dariiber hinaus, dass sich umweltfreundliche, individuelle Einstellungen positiv auf den Kauf verpa-
ckungsfreier Lebensmittel auswirken. Dieser Einfluss wird jedoch nicht durch die Wahrnehmung von Barrieren mediiert.
Auf Basis der Ergebnisse werden mogliche Interventionen vorgeschlagen. Diese umfassen z.B. In-Store-Marketing, um
die Bekanntheit des Angebots unverpackter Lebensmittel zu erhdhen oder Bildungskampagnen, die Konsument/innen fiir

die Bedeutung von Plastik-Miill sensibilisieren.

1 Introduction

Solid waste generation is increasing worldwide and poses
a major challenge to sustainable development (King et al.
2006; Halkos and Petrou 2018). 1.47 billion tons of mu-
nicipal solid waste are generated annually, which accounts
for 436kg per individual per year. Globally, only 15% of
collected waste is recycled, while the remaining 85% are
stored in landfills (Zaman 2016). This puts an immense
pressure on the environment and can evoke social, political
and economic conflicts concerning the placement of such
facilities (Marsh and Bugusu 2007). A major contributor to
the waste issue is the food industry (Smits Sandano 2016).
Multiple authors highlight, that the food industry is of spe-
cific importance, as it not only creates food waste but also
packaging waste, including environmentally harmful plastic
packaging (Marsh and Bugusu 2007; Williams et al. 2012;
Smits Sandano 2016). Plastic materials are preferably be-
ing used for food packaging due to their characteristics of
having low density, good mechanical properties and being
available at low cost (Andrady 2015). These favorable char-
acteristics lead to an increase of plastic production of 620%
between 1975 and 2012 (Jambeck et al. 2015). Analogously,
the amount of plastic waste increased substantially, posing
a severe threat to the environment (Andrady 2015). Due to
its high durability, the abundance of plastic waste leads to
the persistence of synthetic polymers in ecosystems which
cause harm to organisms and humans (Jambeck et al. 2015).
Particularly the issue of plastic waste in oceans is receiving
growing attention, as plastic accounts for more than 80%
of all waste accumulated in the oceans (Miihlthaler and
Rademacher 2017) and nearly half of all marine litter on
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European beaches is made of single-use plastics (European
Commission 2018).

With regard to reducing waste in food-packaging, super-
markets are regarded as gatekeepers that “hold the power
to induce positive change at both consumer and supplier
side” (Beitzen-Heineke et al. 2017, p. 1528). By eliminating
all disposable, single-use plastic packaging of food prod-
ucts, packaging free grocery stores respond to the increasing
consumer awareness towards social and environmental ex-
ternalities of food retailing (Beitzen-Heineke et al. 2017).
Packaging free stores pursue a preventative approach which
implies that waste is eliminated before it is created (Smits
Sandano 2016).

However, the responsibility of reducing packaging waste
and its pressure on the natural environment is not confined
to businesses (cf. Mainieri et al. 1997). For the expansion
of packaging free stores, behavioral change of consumers
is required. Thggersen (1999) even claims that buying de-
cisions are some of the most important consumer decisions
concerning the environment. Still, purchasing of unpack-
aged products requires high levels of consumer’s effort,
time and capability to plan ahead, as reusable containers
must be carried which might compromise the convenience
of the shopping experience (Beitzen-Heineke et al. 2017;
Kroger et al. 2017; Zeiss 2018). In order to increase pack-
aging free purchasing, it is fundamental to understand ...

.. wWhich individual factors support packaging free
purchasing and ...

.. what barriers hinder consumers to purchase un-
packaged food products.

To address these research questions, this article draws on
earlier work on the influence of pro-environmental personal
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norms and contextual barriers on pro-environmental be-
havior. In so doing, it empirically analyses and compares
consumers of packaging free goods with conventional con-
sumers, drawing on a quantitative survey conducted in Ger-
many.

The remainder of the paper is structured as follows. The
next section outlines the current state of research and for-
mulates according hypotheses. Subsequently, the methods
and the statistical analysis are explained. Sect. 4 presents the
descriptive results concerning the most important barriers
identified as well as the inferential statistics on the hypothe-
ses testing. Last, the results are discussed and conclusions
are drawn with an emphasis on identifying potential inter-
ventions to stimulate purchasing of unpackaged food.

2 Literature review and development of
hypotheses

The need for a transition of the food industry towards a cir-
cular economy model has been increasingly recognized in
the academic discourse (e.g. Jurgilevich et al. 2016). Pre-
vious research indicated environmental and social benefits
from reduced packaging in the food retail industry (Sjolund
2016). The increased demand for more sustainable practices
in the food industry and the concern about plastic waste
evoked the emergence of packaging free stores (Beitzen-
Heineke et al. 2017; Goldkorn et al. 2017). Based on Bartl
(2014) packaging free can be defined as the “total or almost
total avoidance of waste by excessive waste prevention and
re-use”.! Packaging free stores seek to implement this con-
cept in food retail on all levels (Goldkorn et al. 2017).
Such stores differ substantially from conventional super-
markets and come along with changes to the overall shop-
ping experience for consumers, who bring their own con-
tainers and fill them with the products in the store (Beitzen-
Heineke et al. 2017; Kroger et al. 2018). Currently, pack-
aging free stores are still a niche market phenomenon, but
are identified to bear a huge potential for creating positive
environmental impact (Smits Sandano 2016; Kroger et al.
2017). However, the concept requires substantial behavioral
change by consumers. Therefore, the question arises what
factors encourage this specific form of pro-environmental
behavior (i.e. packaging free purchasing) among consumers
and which barriers need to be overcome to encourage con-

' Alternatively to the term packaging free, literature also refers to the
concepts of zero packaging retail, zero waste stores or no packaging-
stores (Smits Sandano 2016; Beitzen-Heineke et al. 2017). As such
stores still produce some packaging waste in form of paper, carton and
plastic foil due to practicality in the delivery process and due to trans-
portation regulations, this paper will refer to these stores as packaging
free stores in the sense brought forward by Bartl (2014), i.e. no (plastic)
primary packaging of products is used.

sumers to purchase unpackaged food products. Yet, there
is a lack of research on the barriers of implementing the
zero waste concept from a consumer perspective, although
consumers are one of the essential stakeholders when de-
veloping a packaging free food industry.

This research gap will be addressed in this article build-
ing on “norm activation theory” (Schwartz 1977). Norm
activation theory assumes that behavior is dependent on an
individual’s feeling of personal obligation to perform a cer-
tain action which is triggered when personal norms are ac-
tivated. The term personal norm is defined as “the self-
expectations for specific action in particular situations that
are constructed by the individual” (Schwartz 1977, p. 227).
As further empirical studies prove the relevance of per-
sonal norms for environmental behavior (e.g. Harland et al.
1999; Moser 2015) and packaging choice decision in par-
ticular (Thggersen 1999), this paper argues that personal
norms are an important predictor of purchasing unpackaged
food products. Indeed, Thggersen (1999) found that moral
norms can help to explain packaging choice decisions. He
investigated the propensity of Danish consumers to avoid
excessive packaging of groceries and tested the predictive
power of personal norms and perceived costs on two self-
reported measures of purchasing behavior. The data was
collected through a telephone survey and analyzed based
on structural equation modeling. The results provide indica-
tion that moral reasoning is a determinant of environment-
friendlier buying behavior. In fact, Thggersen (1999) found
that personal norms serve as a strong predictor of choos-
ing environment-friendlier packaging while perceived costs
do not significantly influence packaging choice decisions.
Based on these insights provided by Thggersen (1999) and
earlier findings on the influence of personal norms on pro-
environmental behavior in general, it can be expected that
pro-environmental personal norms are positively related to
purchasing unpackaged food products. Hence hypothesis 1
is formulated as follows.

H1: Consumers with higher levels of pro-environmental
personal norms are more likely to purchase unpackaged
food products.

Besides the influence of personal norms, research on pro-
environmental behavior has emphasized the importance of
contextual conditions (e.g. Gardner and Stern 1996; Stern
2000; Jacobs et al. 2018). Still, the influence of these con-
textual conditions differs between specific research con-
texts, i.e. not all findings concerning contextual barriers in
specific contexts of pro-environmental behavior are trans-
ferable to further contexts (Gardner and Stern 1996; Stern
2000). Previous research has already explored potential
contextual factors which might act as barriers towards zero-
waste concepts in general. Pietzsch et al. (2017) categorizes
these contextual factors as barriers in the macro-, meso- and
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microenvironments. Barriers in macroenvironments may in-
clude political issues, such as a lack of guidelines, and cul-
tural issues, such as a lack of efficient communication. Fur-
ther economic challenges in the macro-environment might
include a coherent planning of taxation and uncertain mar-
ket dynamics, while also technological aspects like the need
for research and investments for innovative waste man-
agement technologies come into play. The biggest issues
Pietzsch et al. (2017) identify on a meso- and microlevel
are the lack of knowledge and understanding of the zero
waste concept and the perception of costs.

Beitzen-Heineke et al. (2017) identify more specific
challenges for packaging free stores, in the areas “opera-
tions”, “logistics”, “marketing and sales”, “procurement”
and “technological development” of the value chain. These
challenges derived from expert interviews include incon-
venience for consumers who need to plan ahead and have
to deal with a smaller variety of products, challenges
for stores when choosing suppliers that provide reusable
or recyclable packaging, technological challenges for the
weighing and paying system as well as food waste, packag-
ing functionality and food safety issues. Similarly, Kroger
et al. (2017) present a brief overview of barriers which
include difficulties to transform packaging processes, lack
of demand of consumers, additional efforts and inconve-
niences for consumers. These barriers are accompanied
by further cultural, social and psychological barriers when
adjusting routines and behavioral patterns. Based on con-
ceptual and qualitative research, Smits Sandano (2016)
provides a typology of barriers arising for no-packaging
stores that also covers the different elements identified by
Pietzsch et al. (2017), Beitzen-Heineke et al. (2017) and
Kroger et al. (2017). Her analysis was based on a liter-
ature review of secondary and primary data and a series
of qualitative in-depth interviews with stakeholders from
the food retail and packaging industries with the aim of
identifying barriers and incentives to zero packaging food
retail. Smits Sandano (2016) distinguishes four categories
that influence the implementation of the zero waste con-
cept in the food retail industry: regulatory factors, social
factors, market factors and resource factors. Regulatory
factors mainly describe governmental leadership and the
clarity of regulation and legislation and, therefore, apply to
the food retail management and are not directly applicable
from a consumer perspective. Social factors include aspects
such as interest, awareness or perception of convenience,
burden or obligation. Market factors comprise the quality
and price of the goods, marketing and communications as
well as hygiene concerns. Resource factors relate to a firms
access, or in case of barriers lack of access, to tangible and
intangible resources and the resulting restrictions such as
the store location (Smits Sandano 2016).

@ Springer

The above summarized research on contextual barriers
specific for the context of purchasing unpackaged food
products suggests that these barriers are crucial determi-
nants of an individual’s purchasing decisions concerning
unpackaged food products. Generally, it can be assumed
that the perception of perceived barriers towards a specific
behavior, influence whether the respective behavior is im-
plemented. In the context of individual behavior in the do-
main of leisure time physical activity, Reichert et al. (2007)
for example reveal that the perception of barriers influences
the likelihood to engage in leisure time physical activity.
Likewise, regarding pro-environmental projects concerning
supply chain management in organization, Carter and Dres-
ner (2001) assume that if a project was confronted with bar-
riers, it is more likely to fail. Still, they do not find support
for this assumption. To test these insights in the context
of packaging free purchasing of individuals, we focus on
the perception of barriers by an individual and formulate
hypothesis 2 as follows:

H2: Consumers who perceive barriers towards purchasing
unpackaged food products are less likely to buy unpackaged
food products.

In relation to the influence of barriers that can hinder in-
dividuals to behave in a pro-environmental manner, Blake
(1999) assumes that some of these barriers are less relevant
for individuals with high levels of environmental concern.
Similarly, many authors argue that specific barriers, such
as price concerns are perceived to be less relevant for con-
sumers with high levels of environmental concern. Like-
wise, Horisch et al. (2017) argue for the context of pro-
environmental entrepreneurial behavior that it is not only
the context as such which might influence pro-environmen-
tal entrepreneurial behavior, but also the perception of the
specific context. Analogously it can be assumed that indi-
viduals with high pro-environmental personal norms per-
ceive contextual barriers differently than individuals with
less pro-environmental personal norms or even do not per-
ceive some of these barriers at all (cf. Blake 1999). On this
basis, hypothesis 3 is formulated:

H3: Consumers with high levels of pro-environmental per-
sonal norms perceive barriers towards purchasing unpack-
aged food products less frequently than consumers with
lower levels of pro-environmental personal norms.

Lastly, following the causal steps approach for mediation
analyses suggested by Baron and Kenny (1986), hypothe-
ses 1 to 3 logically imply a mediation. More precisely, pro-
environmental personal norms influence purchasing of un-
packaged food products (hypothesis 1). However, this influ-
ence is mediated by the perception of barriers towards such
behavior, as the perception of barriers is hypothesized to
influence purchasing unpackaged food products (hypothe-
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Perception of barriers

H3 () H2 (5)

Pro-environmental
personal norms

Purchasing of non-
packaged food products

H1 (+)

Fig.1 Summary of hypotheses 1-3 which taken together imply hy-
pothesis 4

sis 2) and in turn pro-environmental personal norms are
expected to influence the perception of barriers (hypothe-
sis 3). Consequently, hypothesis 4 is formulated as follows:

H4: The influence of pro-environmental personal norms on
purchasing unpackaged food products is mediated by the
perception of barriers towards purchasing unpackaged food
products.

Fig. 1 summarizes the above described hypotheses. Pre-
vious studies additionally document the influence of de-
mographic factors on pro-environmental behavior and pur-
chasing behavior, such as the level of education, household
size and gender (e.g. Tanner and Kast 2003). Consequently,
these variables were included in the analysis as control vari-
ables.

3 Methods

A quantitative research approach was chosen to comple-
ment previous conceptual and qualitative studies on possi-
ble barriers of the implementation of a zero waste strategy
in the food retail industry (Smits Sandano 2016; Beitzen-
Heineke et al. 2017; Kroger et al. 2017). For this purpose,
a survey was conducted at a supermarket in a medium-sized
German town. The specific supermarket has been chosen,
as it includes a packaging free store, run by a legal entity
separate from the supermarket, as well as a conventional
assortment of packaged goods. The chosen setting provides
a specifically relevant sample, as over 80% of German con-
sumers state their willingness to purchase unpackaged prod-
ucts, however, only 35% would prefer a purchase in pack-
aging free stores while 63% prefer a purchase in supermar-
kets with an unpackaged food department (Beitzen-Heineke
et al. 2017). Within the chosen supermarket, no further se-
lection criteria of the respondents were applied. The data
collection took place in March 2018, including weekdays
and the weekend. Customers at the supermarket were asked
to fill out a questionnaire or were alternatively offered to
go through the questionnaire by being interviewed. In total
128 customers participated in the survey. Table 1 summa-
rizes the descriptive statistics of the sample.

169
Table 1 Descriptive statistics of the sample
Mean® SD

1. Personal norms 3.76 0.938
2. Barriers 1.18 1.121
3. Purchasing behavior 0.22 0.415
4. Gender 0.39 0.490
5. Household size 2.55 1.243
6. Education 0.41 0.494
7. Age 37.68 15.92

“For metric variables the arithmetic mean is displayed. For binary vari-
ables the share of individuals characterized by a specific outcome of
the variable is displayed (gender: share of males; education: share of
individuals holding a university degree)

The measurement of “personal norms” was adapted from
Harland et al. (1999) and relates to the specific context of
purchasing packaging free food. Respondents were asked
to assess the three statements listed in Table 2 on 5-point
rating scales ranging from “I don’t agree at all” (=1) to
“I totally agree” (=5). The reliability of the measurement
scale was confirmed, as Cronbach’s a (0.794) exceeds the
critical value of 0.7.

To capture potential barriers that hinder or complicate
purchases of unpackaged food products, respondents were
asked the following open-question: “Which factors impede
you personally from purchasing unpackaged food products
at [name of the supermarket] or respectively have prevented
you so far from purchasing unpackaged food products at
[name of the in-store unpackaged food store]?”. This format
was chosen in order to enable participants to state all possi-
ble barriers they perceive and to avoid biasing respondents
towards pre-defined barriers. The appendix includes the fre-
quency distribution for the number of barriers stated per re-
spondent. Respondents could also state that they perceived
no barriers or could alternatively skip this question (result-
ing in missing values). If respondent skipped the question
on barriers, they were excluded from the respective analy-
sis.

For testing the hypotheses, the dummy variable “barri-
ers” on the perception of barriers towards purchasing un-
packaged food products was set up. This variable distin-
guishes respondents who perceive at least one barrier from
respondents not perceiving any barriers towards purchasing
unpackaged food products.

The specific answers concerning potential barriers were
coded by two independent coders, drawing on the frame-
work provided by Smits Sandano (2016). Based on the
four categories “regulatory factors”, “social factors”, “mar-
ket factors” and “resource factors”, specific barriers men-
tioned in earlier literature (Beitzen-Heineke et al. 2017,
Pietzsch et al. 2017; Kroger et al. 2017) could be extracted.
Thus, each specific barrier formed a variable which was
then coded as “mentioned” (=1) or “not mentioned” (=0).
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Table2 Items included in the measurement of pro-environmental personal norms

Construct Items Source Cronbach’s a
Personal I feel a strong personal obligation to reduce the packaging quantities of my purchase Harland 0.794

norms et al. (1999)

I am willing to make an extra effort in order to purchase food products unpackaged

I would feel guilty, if I bought a product with packaging if I had the unpackaged alterna-

tive available as well

Barriers that were not pre-defined in earlier literature but
were mentioned frequently were formed into a new variable
in order to have a more specific distinction of newly occur-
ring barriers. Therefore, the new category “Other barriers”
was introduced. The reliability of this procedure was con-
firmed by a Krippendorff’s Alpha of 0.791, thus exceeding
the critical value of 0.667 (Krippendorff 2004).

To measure the dependent variable, i.e. purchasing be-
havior, approaches adapted from studies with similar study
goals concerning green food purchases and packaging
avoidance were used (Thggersen 1999; Tanner and Kast
2003). The respondents reported how many of their last
five purchases at this supermarket included food products
from the unpackaged section. Next, the responses were
recoded to a dummy variable on purchasing behavior. Re-
spondents who indicated that 1 to 5 of their last purchases
included products from the unpackaged section were coded
as “packaging free customers” whereas those who did
not purchase unpackaged food products were recoded as
“conventional customers”. This procedure drawing on an
objectifiable measure (i.e. the countable number of pur-
chases at the unpackaged section) was employed, to reduce
a potential self-reported bias. An analysis of the actual

Fig.2 Barriers towards pur- 35
chasing unpackaged food prod- 29
- o 30
ucts. Classification in accor-
dance with Blake (1999) 25
20
15 14 14
10
5
0
® =
172 =]
S =
© 8
2
(o]
5
7]

offer

General inconvenience and time NN =

Insufficient awareness about the

Logistics: need to carry containers N NN ~

Practicality
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number of last 5 purchases which included products from
the unpackaged section shows that those coded as “pack-
aging free customers” on average purchased products from
the unpackaged section in 2.43 of their last 5 purchases.

Last, control variables (gender, education, household
size) were surveyed based on established categories gained
from the German Federal Office of Statistics (Destatis
2017; Destatis 2018a, 2018b). Education was operational-
ized as a dummy variable indicating whether or not an
individual holds a university degree. The variable “house-
hold size” measures the number of individuals living in the
same household.

4 Results

Overall, the results reveal that 78% of the surveyed con-
sumers did not purchase products from the unpackaged
section of the respective supermarket in at least one of
their last 5 purchases. This highlights the importance of
identifying barriers that hinder consumers from purchasing
unpackaged food products. To do so, first a descriptive anal-
ysis was conducted. Based on Smits Sandano (2016) four
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Table 3 Binary logistic and linear regression models

Model 1 Model 2 Model 3 Model 4

Purchasing behavior Purchasing behavior Barriers Purchasing behavior
Personal norms 1.055 (0.006) / 0.071 (0.774) 1.214 (0.003)
Barriers / -1.513 (0.005) / -1.743 (0.002)
Education 1.100 (0.027) 1.252 (0.014) -0.199 (0.657) 1.258 (0.019)

Household-size
Gender (female)
Constant term

Model fit (Nagelkerke’s r?)

N

0.147 (0.477)
0.778 (0.165)
-5.790 (0.001)
0.240

117

0.276 (0.182)
0.753 (0.181)

0.335 (0.086)
-1.311 (0.010)

0.281 (0.209)
0.367 (0.542)

~2.060 (0.011) 0.749 (0.490) -6.548 (0.000)
0.222 0.126 0.348
112 112 112

Unstandardized regression coefficients are reported. The level of significance is provided in brackets. Significant coefficients (p <0.05) are

highlighted in bold

categories of barriers were distinguished, i.e. social factors,
market factors, regulatory factors and resource factors. The
specific barriers perceived are displayed in Fig. 2. Interest-
ingly, the barriers Smits Sandano (2016) identified in the
category “regulatory factors” were not relevant from a con-
sumer perspective. Additional factors that do not belong to
any of the categories suggested by Smits Sandano (2016)
and that became evident after the coding were categorized
as “other factors”.

Investigating the frequencies that each barrier was men-
tioned, highlights that the main barrier towards purchasing
unpackaged food was insufficient awareness about the of-
fer, which was mentioned by 29 respondents. Further bar-
riers that were mentioned by at least 10% of the respon-
dents include that the products available are not suitable
from a consumers perspective (17 respondents), the need
to carry containers (14), costs (14), the store location (14)
as well as general inconvenience and time constraints (13).
Interestingly, other potential barriers that were identified
in earlier conceptual literature or qualitative studies draw-
ing on expert interviews, were not found to be of rele-
vance, such as food allergy or hygienic concerns or the
missing information provided on the packaging (Smits San-
dano 2016). When recoding the different barriers according
to the general barriers for implementing pro-environmental
intentions in practice, as suggested by Blake (1999) a clear
dominance of reasons related to practicability becomes ob-
servable, whereas the other categories identified by Blake
(1999) are only of minor importance, i.e. responsibility and
individuality.

To test hypotheses 1 to 4, four binary logistic regres-
sion models were set up, which are summarized in Ta-
ble 3. Model 1 uses the purchasing behavior dummy as
the dependent variable to test hypothesis 1. Besides pro-
environmental personal norms, model 1 includes the con-
trol variables education, household size and gender. Over-
all, the model shows a relatively high model fit (Nagel-
kerke’s r2=0.240). As expected, the variable pro-environ-
mental personal norms exerts a significant positive influence

on purchasing of unpackaged products. Hence, hypothesis 1
is confirmed. Additionally, the level of education exerts
a significant positive influence, suggesting that individu-
als holding a university degree are more likely to purchase
unpackaged products. None of the other control variables
show significant effects.

Model 2 tests the influence of the perception of barri-
ers on purchasing behavior (Hypothesis 2) and again shows
a relatively high model fit (Nagelkerkes r>=0.222). As hy-
pothesized, the variable barriers exerts a significant negative
influence on purchasing behavior, indicating that respon-
dents who perceive barriers towards purchasing unpackaged
food products are less likely to show respective purchas-
ing behavior. Thus, hypothesis 2 can be confirmed. As in
model 1, the level of education is also found to positively
influence purchasing behavior.

Model 3 tests the influence of personal norms on whether
an individual perceives barriers towards purchasing unpack-
aged food products (Hypothesis 3). Compared to the first
two models, the model fit is lower (Nagelkerke’s r>=0.126).
Additionally, model 3 reveals that pro-environmental per-
sonal norms do not exert a significant influence on the per-
ception of barriers towards purchasing unpackaged food
products. Hence, hypothesis 3 cannot be confirmed. Of
the control variables, only gender shows a significant in-
fluence on the dependent variable, indicating that females
tend to perceive barriers towards purchasing unpackaged
food products less frequently than males.

Last, model 4 includes pro-environmental personal
norms as well as the perception of barriers as predic-
tors of purchasing behavior. The value of Nagelkerkes r?
(0.348) shows that the model explains a relatively large
share of the variance. As expected in hypothesis 1, pro-
environmental personal norms significantly influence pur-
chasing behavior. Additionally, the variable on barriers
exerts a significant negative influence on purchasing be-
havior. Still, hypothesis 4 cannot be confirmed based on
the mediation test suggested by Baron and Kenny (1986),
as the barriers variable is not influence by personal norms
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(model 3). Nevertheless, model 4 confirms the significant
influence of education on purchasing behavior already
indicated in models 1 and 2.

5 Discussion

5.1 Discussion of the overall findings and of
identified barriers

Packaging free stores rely on the support of consumers. By
making conscious purchasing choices, consumers can con-
tribute to the reduction of negative environmental impacts
(Mainieri et al. 1997). While, the result that 22% of the re-
spondents purchased products from the unpackaged section
in at least one of their last 5 purchases, this does not imply
that they are all “intensive customers” of the unpackaged
food section. As defined by Kroger et al. (2018), this would
require purchasing food products to a substantial part from
unpackaged food stores or in-store sections. In contrast,
those respondents classified as “packaging free customers”
on average purchased products from the unpackaged sec-
tion in only 2.43 of their last 5 purchases, suggesting that
most of the packaging free customers belong to the cus-
tomer groups Kroger et al. (2018) describes as “seldom
purchasers” or “new customers”.

Additionally to these general insights, this work provides
insights on individual and contextual factors that influence
unpackaged purchasing. It has been found that the lack of
awareness of the existence of the offer and the unsuitability
of the product range are the most frequent barriers towards
purchasing unpackaged products. The results thus support
the findings by Pietzsch et al. (2017) who analyzed barriers
towards zero-waste concepts in general (i.e. without a par-
ticular emphasis on packaging free stores) and identified
a lack of knowledge and understanding of the zero waste
concept as key barriers (Pietzsch et al. 2017).

Other barriers identified in this research include imprac-
ticality and inconvenience of the purchase as consumers
need to plan ahead, carry reusable containers and need
more time for the shopping process. In contrast, food hy-
giene and food allergy concerns seem not to restrain cus-
tomers to purchase unpackaged food products. Likewise,
when compared to earlier research on other aspects of pro-
environmental purchasing of food, such as organic certifi-
cation (Moser 2015) or with studies predicting purchasing
behavior of food in general (Gadema and Oglethorpe 2011;
Mai and Hoffmann 2012), cost concerns do not seem to be
the prime barrier of purchasing packaging free-food.

With regard to factors that promote the purchase of un-
packaged food, the present study finds pro-environmental
personal norms to be an important predictor, as hypothe-
sized in H1. This finding is in line with earlier research on
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aspects of pro-environmental purchasing behavior of food
other than packaging, which also found that personal norms
and an individual’s environmental involvement in general
are important promoting factors (Harland et al. 1999; Moser
2015; Janssen 2018). Likewise, it shows similarities be-
tween the issue of purchasing unpackaged food products
and further aspects of sustainable consumption, such as tex-
tile consumption, for which research has also identified an
individual’s values to be of crucial importance (e.g. Jacobs
et al. 2018). Similarly, the finding regarding education is in
line with earlier research which showed that higher levels of
education result in higher levels of knowledge regarding en-
vironmental problems (Kollmuss and Agyeman 2002). Yet,
other studies found that higher levels of education do not
increase the probability of actual pro-environmental behav-
ior (e.g. Tanner and Kast 2003; Miihlthaler and Rademacher
2017).

As hypothesized in H2, consumers are less likely to pur-
chase unpackaged food products, if they perceive barriers
towards this purchasing behavior. Together with the finding
concerning H3, that an individual’s level of pro-environ-
mental personal norms does not influence the perception
of barriers towards purchasing unpackaged food products,
this provides indication that the barriers perceived by con-
sumers are not only a sign of lacking pro-environmental
personal norms. Instead, these barriers seem to be material,
as they are also perceived by consumers with high levels
of pro-environmental personal norms and pose significant
obstacles towards purchasing unpackaged food products.

5.2 Implications for practice

Based on the results of this research, it is possible to identify
potential interventions and specific recommendations for
promoting unpackaged purchasing of food products. With
regard to such interventions, Steg and Vlek (2009) differen-
tiate informational and structural strategies. Informational
strategies pursue the goal of changing perceptions, motiva-
tions, knowledge or norms that lead to pro-environmental
behavior. In contrast, structural strategies include changes
of formal institutions such as laws or the introduction of
incentives. Stern (2000) stresses that behavioral change is
most likely, if interventions remove important contextual
barriers towards a specific pro-environmental behavior. Be-
sides the differentiation between structural and informa-
tional interventions, these can be differentiated with regard
to the actors responsible for implementation, such as the
public sector or retailers.

Concerning possible interventions to be implemented by
the public sector, the results of the regression analyses show
that promoting pro-environmental personal norms, can help
to foster packaging free purchasing behavior. Additionally,
many respondents stated that they were not interested or
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concerned enough with the environmental issues concern-
ing plastic waste or that in everyday life they do not have the
time or focus to deal with such issues. To tackle this barrier
and to promote pro-environmental personal norms, educa-
tional campaigns on the consequences of plastic waste for
the environment and for human health can be a promising
means. This is not only reflected in the finding that indi-
viduals with higher levels of pro-environmental personal
norms are more likely to purchase unpackaged food prod-
ucts and in the fact that a lack of concern for environmental
issues was frequently mentioned as a barrier by customers,
but is also reflected in the positive impact of education on
purchasing unpackaged products.

Also the cost barrier could be approached by informa-
tional interventions of the public sector. Earlier literature
emphasized that individuals with high levels of environ-
mental concern or pro-environmental personal norms who
recognize the quality of a product, are less price sensitive
(Tanner and Kast 2003; Moser 2015). Therefore, informa-
tional campaigns could be launched with the aim of raising
consumers’ levels of pro-environmental personal norms and
the aim of convincing them of the quality and the positive
environmental impact of the products.

Complementarily, the price barrier could also be ap-
proached by retailers using structural interventions. These
can include the introduction of special offers and temporary
price reductions on unpackaged products. As many respon-
dents stated that they were not aware of the offer to buy
unpackaged food products, additionally, an informational
strategy by retailers is likely to bear substantial potential.
This strategy should comprise in-store marketing, as even
customers who visit the respective supermarket were not
aware of the offer. Such marketing will be most effective,
if it not only increases the awareness about unpackaged
food offerings but also explains the concept. To inform and
attract new customers beyond the current users of super-
markets offering in-store unpackaged sections, online and
offline advertisement specifically focusing on unpackaged
food products can be used. With online communication (e.g.
via social media) a broader public could be reached, and
a younger audience might be attracted. With offline adver-
tisement (e.g. in form of newspaper entries and articles or
informational events), less internet-oriented groups can be
addressed.

Another frequently perceived barrier towards purchas-
ing unpackaged food products is general inconvenience, in-
cluding time-constraints, the necessity to plan ahead and
to bring own containers. As many respondents mentioned
that they simply forgot the containers at home or did spon-
taneous shopping trips, it might help to provide additional
alternative containers for sale. A deposit system for reusable
containers could also be implemented for those customers
who forgot their containers at home and do not want to pur-

chase new ones. Edeka, a German supermarket-chain, intro-
duced a similar system in selected stores in 2018 (Merkur
2018; taz 2018). Its use has however, not yet been evalu-
ated. Besides increasing the share of packaging free cus-
tomers, interventions aiming at improving the convenience
of purchasing packaging free products are also a promising
means to increase the intensity of purchasing unpackaged
food products. Currently, most packaging free customers
seem to be “seldom purchasers” or “new customers”, based
on the categorization of Kroger et al. (2018). Interventions
aiming at increasing convenience should also aim at incen-
tivizing these groups to become more frequent purchasers,
labeled as “intensive customers” by Kroger et al. (2018).

Certain barriers are best approached with a combina-
tion of informational and structural strategies of retailers
(cf. Steg and Vlek 2009). The barrier that available prod-
ucts are not suitable to the needs of consumers can on the
one hand be due to the limited product range or on the
other hand due to the particularity of unpackaged products.
A structural strategy would thus be to expand the product
range. Complementarily, an informational strategy could
help to explain why certain products are not available. Ad-
ditionally, the customers could be informed via the website
or social media once a (new) product is integrated to the
assortment or is back in stock.

6 Conclusions

Besides the insights this research offers and the implica-
tions it provides for potential interventions, it also comes
along with limitations. First, norms, beliefs and attitudes
that constitute environmental involvement of an individ-
ual may differ across cultures (Park and Ha 2012; Moser
2015). Consequently, the results of this analysis are spe-
cific to Germany and are not directly transferrable to other
cultures or countries. Likewise, customers of a supermar-
ket which offers an in-store unpackaged food department
were purposefully chosen as the population for this survey,
as this is the option for purchasing unpackaged food prod-
ucts most German consumers prefer (Beitzen-Heineke et al.
2017). However, this purposeful selection also implies that
the results are specific for this particular setting and the
respective supermarket. Future research should verify the
results of this analysis using larger samples in different set-
tings.

Further limitations and potentials for future research con-
cern the operationalization of the variables in the survey.
The moderator variable used captures only whether a re-
spondent perceives barriers towards purchasing unpackaged
food products. It thus does not address how strong the re-
spective barriers are perceived to be. Future research should
therefore aim at also capturing the perceived strength of bar-
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riers. This research can provide a profound basis for such
future inquiries, as it reveals potential barriers. With regard
to the dependent variable, this analysis captures whether
or not consumers purchased goods from the unpackaged
food section in at least one of their last five purchases at
the respective supermarket. However, no information was
analyzed on the extent of purchases of unpackaged food.
Consequently, it remains open for future research to ana-
lyze factors and barriers that influence whether consumers
tend to purchase all necessary and available products un-
packaged or if they only purchase a small share of food
products unpackaged.

Furthermore, future conceptual work could try to estab-
lish a theoretical model of environmental behavior for the
specific aspect of purchasing unpackaged goods. This arti-
cle has built on an existing theory, which is applicable in
numerous different contexts of environmental behavior, i.e.
norm-activation theory (Schwartz 1977), and additionally
included barriers identified in prior conceptual and quali-
tative research (e.g. Smits Sandano 2016). While this ap-
proach allowed to confirm that personal norms and the per-
ception of barriers are able to explain the purchasing of
unpackaged food to a certain degree, a relevant share of the
variance remains unexplained. Therefore, models more spe-
cific to the context of purchasing unpackaged goods could
help to explain a larger share of variance in behavior and to
deduce further interventions for encouraging pro-environ-
mental behavior. Concerning interventions, future research
should also address the design and application of specific
interventions and evaluate the (long-term) effects of these
(Steg and Vlek 2009).

Although packaging free stores are unlikely to solve
plastic waste problems globally, they bear a substantial po-
tential for reducing the environmental harm generated by
the food industry. Together with the future research rec-
ommended, this article can help to unleash the potential
of unpackaged food stores to reduce environmental pres-
sure caused by plastic packaging in the food industry. It
highlights that purchasing unpackaged food products is still
a niche phenomenon practiced only by few consumers. Sur-
prisingly, the results reveal that this is even the case in set-
tings where respective offers for consumers exist. To reduce
the negative impact food consumption has on the genera-
tion of solid waste and on the accumulation of plastic in the
ocean, the awareness about unpackaged food offerings as
well as the availability as well as the assortments of these
offerings need to be expanded.
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Appendix

Frequency distribution of the number of perceived
barriers:

No. Of 0 1 2 3 4 7
Barriers

Frequency 289 352 203 94 0.8 0.8 4.7
in %

Missing
value
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