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Abstract
Purpose – To gain more insight in the perception of consumers regarding sustainable
packaging.
Design – This study is a descriptive study with a cross-sectional design. There was one
measurement moment at which respondents completed questionnaires.
Findings – Convenience and use, package type and sustainability are most important when
evaluating products. Sustainability is judged by packaging amount, recyclability, re-usability
and biodegradability respectively. Plastic is seen as a less sustainable material then carton,
glass and bioplastic. Significant differences in the perceived sustainability for normal and
portion sized packages were found. No significant differences on sustainability were found for
returnability, recyclability and biodegradability. Taste, quality, convenience and
environmental friendly packaging are the best predictors of participants’ attitude towards the
products.
Research limitations/implications – Findings are based on responses of mostly Wageningen
University students.
Practical implications – More insight in sustainability perception can gain producers
competitive advantage on the market.

2

3

Introduction
Pollution levels are increasing every year, and as packaging is seen as one of the
largest contributors of waste by 76% of the companies surveyed in a study by AMR Research,
sustainable packaging is becoming more important for retailers and producers (Humphry,
2009). Packaging is also becoming more important for consumers, particularly the effect of
packaging on resource use, energy consumption, pollution, solid waste and litter (Lawson,
1993) and as consumers often judge a brand or product by their packages (Orth and
Malkewitz, 2008), many product manufacturers integrate their principles of sustainability into
the packaging of their products (Nordin and Selke,
2010). However, sustainable packaging has never
been conceptualized very clearly. Terms like ecofriendly packaging, green packaging design,
sustainable design, ecodesign, design for the
environment and environmentally conscious design
have also been used interchangeably by researchers
studying this matter (Boks and Stevels, 2007).
Institutions like the Sustainable Packaging Coalition® (SPC) in the USA, and the
Sustainable packaging Alliance (SPA) in Australia, have tried to define sustainable
packaging. The SPC has defined sustainable packaging as: “Packaging is beneficial, safe &
healthy for individuals and communities throughout its life cycle; meets market criteria for
performance and cost; is sourced, manufactured, transported, and recycled using renewable
energy; optimizes the use of renewable or recycled source materials ; is manufactured using
clean production technologies and best practices; is made from materials healthy throughout
the life cycle; is physically designed to optimize materials and energy; is effectively recovered
and utilized in biological and/or industrial closed loop cycles” (SPC, 2005). The SPA based
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their definition on four principles: effective, efficient, cyclic and safe, and gives strategies for
packaging design, manufacture, logistics and marketing alongside key performance indicators
leading to higher sustainability (Sustainable Packaging Redefined 2007). What both
definitions boil down to is that the entire life cycle of packaging should be considered through
social, economic and environmental considerations so that they are most sustainable. To gain
better insight in consumers’ perception regarding sustainable packaging these definitions must
be clear to consumers too, to get better a response.
Even though little is known about the consumers’ perception of sustainable packaging
(Nordin and Selke 2010), there has been some research. When choosing their purchases,
consumers make a trade-off between personal benefits (convenience) and societal benefits
(pollution) (Van Dam and Van Trijp, 1994). Len Sauers (vice president of sustainability for
Procter & Gamble) said: “There is a very small niche of consumers (5 to 10 percent) who are
willing to accept some trade-off (for instance, higher-cost, lesser performance,) in order to
purchase a product that claims environmental benefits. The vast majority of consumers (50 to
75 percent) feel that environmental issues are important but are not willing to accept such
trade-offs” (Young 2008). Other studies show that consumers are willing to pay a 10% price
surcharge for Fair Trade labelled products (Kimura et al., 2010; Zander and Hamm, 2010),
but high prices is one of the main barriers for purchasing sustainable products (Grunert,
2011). This indicates that there is a behavior and attitude gap which, in this case, means
consumers say they are willing to pay more for sustainable products, but eventually do not.
Another study found that in 2006, 17% of consumers were ‘green motivated’ and willing to
shift brands to ‘green’ companies (Deloitte and GMA/FPA 2007). In a study by the
Information Research Institute (IRI) 39% of the respondents ranked the product being organic
as the most influencing sustainability factor in brand selection of products. Packaging being
better for the environment was ranked second by 29% of the consumers, making it more
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important than the product itself being better for the environment (IRI 2007). So, previous
research underlines the importance of consumer motivation and consumer knowledge on the
use of sustainable products and the trade-offs between sustainability and other product
information.
Research problem
Economic and environmental benefits of sustainability have been researched
numerous times, but relatively little is known about the consumer aspects of sustainable
packaging. Most available discussions and highlights regarding sustainable packaging are
mainly related to the economic and environmental elements (Nordin and Selke, 2010) while
consumer demand has been acknowledged as one of the most important factors for sustainable
packaging (Prendergast, 1996; Silayoi and Speece, 2004). So while consumer elements like
consumer perceptions are acknowledged as influential, research is relatively scarce. A reason
for the scarcity is that when maximizing and improving sustainable packaging, even though
this relies on technological as well as social factors, the relevance and importance of the
behavioral aspects is being neglected (Silayoi and Speece, 2004; Wever, 2008). Since
environmental legislation and consumer demand for more sustainable packaging is increasing,
companies are compelled to redesign their packaging. Using sustainable packaging is more
and more becoming a requirement for companies to compete. And the companies that do so
report a more positive brand image and reputation, cost savings and better environmental
footprints amongst other benefits (Shoda, 2013). Where sustainability was once the concern
of only a few, it is now a significant issue to the general public due to higher levels of
awareness through developments in media and technology and negative changes in the
environment.
Understanding consumer attitudes and behaviors towards sustainable packaging may
give those companies a competitive advantage. For consumers a better understanding of their
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perceptions on sustainable packaging may lead to a better correspondence with consumer
demand.
Objective of the study
The main objective of this paper is therefore, to gain more insight in the perception of
consumers regarding sustainable packaging, so that it becomes clear how the current state of
affairs is. To gain further insight, it must become more apparent based on what type of
attributes consumers distinguish different packaging in general, and which attributes are
important for the perception of sustainability. Also, how do consumers perceive the
sustainability of different packaging? How important is sustainability for consumers actually,
and which packaging benefits are most important when evaluating products?

Theoretical background
First a theoretical background, for an exploration on the concepts, and to display
previous research on consumers’ perception regarding sustainability and packaging. The used
literature consists for the greater part of multiple scientific articles from the marketing,
distribution & logistics and packaging fields. Important criteria for the selection of the articles
were topics on consumer perceptions, packaging and sustainability.

Functions of packaging
Functions of packaging have been classified by different authors. Selke (1994) in her
book divides the packaging functions into three basic functions. Protection being the first, as
it is expected to protect the product from its surroundings during transport. The second
function she describes is communication: a package has nutritional information on it, the
product specifications, the manufacturer, and it tells you how to store and dispose of the
package. The third function is convenience, as packaging can offer convenience for
6
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consumers and distributors when handling and storing the product, and can facilitate the use
of a product (Rundh, 2009). Some authors thought those three basic functions did not cover
all function quite yet. Therefore a fourth category has been referred to by Paine and Robertson
(Yam et al., 2005) namely containment. A package can contain products of various sizes and
shapes, which gives packaging also a logistic advantage (Prendergast and Pitt 1996). The
increasing use of technology in warehousing has made packaging more important; packaging
measurements as well as stackability are considerable factors for efficient storage
(Livingstone and Sparks, 1994). Packaging can be used to gain the consumers’ attention
(Underwood et al., 2001) and can influence consumers’ perception and evaluations of
products (Dick et al., 1996). Packaging is found to effect consumers at the point of sale
(Grossman and Wisenblit, 1999), so it can also be sales-generating as it is can induce
consumers to buy a companies’ product (Hise and McNeal, 1988). This can be seen as a
marketing function of packaging, especially when considered that packaging is the single
most important factor for making purchasing decisions at the point of sale (Gray and Guthrie,
1990; Sara, 1990). Even though marketing can be seen as a part of the communication
function of packaging, the marketing functions has a large role in the sales of products. The
functions mentioned above are not exclusive as the communication function of the package
can also result in more convenience and a better protection of the food, for instance via
warning labels (Yam et al., 2005). The mentioned functions are featured in table 1.
Packaging is strongly associated with the product itself. In some cases packaging is
fundamental to the product; for example bottled water, which in multiple ways is defined by
the bottle itself. Literature in fact suggests, as far as the consumer is concerned, packaging can
effectively become the product in case of low involvement purchases (Silayoi and Speece,
2004)
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Table 1. Functions of packaging

Protection
Packaging protects the product from surroundings during distribution and storage
Convenience
Packaging offers convenience for consumers and distributers when handling and storing the product, as
it can be time-saving and easy to use
Containment
Well-designed packaging and effective packaging methods improve containment during distribution
giving it a logistic advantage
Packaging measurements/stackability are important factors for efficient storage
Communication
Packaging has nutritional information, product specification, manufacturer information and information
on storing and disposing on it, to inform consumers
Hygiene and safety in food are partly related to packaging
Marketing
Packaging can gain attention of consumers, and can be sales-generating as it effects consumer decisions
at the point of sale

Consumers’ perception
As study by Rokka and Uusitalo (2008) shows that product packaging contributes to
34 percent of the overall utility of attributes. In many cases, for consumers in low
involvement, the package is the product. The overall features of a package can emphasize the
uniqueness and originality of a product. Quality gets influenced by product characteristics
that are reflected by its packaging, for instance when the package communicates high quality,
the product will be judged to be of high quality too. The same goes for the opposite.
Concisely, packaging communicates favorable or unfavorable implied meaning about a
product (Silayoi & Speece, 2004). Therefore it is no wonder that various studies have been
done regarding consumers’ perception towards general packaging.
A study by Ampuero and Vila (2006) on consumers’ perception of packaging in
general shows that combinations of different graphical elements (colour, typography, form
and illustration) get associated with a different positioning of the products. For example,
products directed to the upper class, with a high price and based on elegant and refined
aesthetics should have cold, dark coloured (mainly black) packaging. Imagery present on the
packaging, has an influence on purchase (Magnier & Crié, 2015). When consumers make
8
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decisions with low involvement, the evaluation of product attributes altogether becomes less
important, and in that case graphics and colour become crucial (Grossman and Wisenblit,
1990). In their article Magnier and Crié (2015) state that colour can influence perceptions and
judgements of taste, product evaluation, purchase intention, consumer beliefs and attitudes.
Ampuero and Vila (2006) found that safe and guaranteed products are associated with red
packaging. Consumers will associate certain colours with different product categories
(Grossman & Wisenblit, 1999). However, consumers from different cultures will associate
colours differently, and develop colour preferences based on their own culture’s associations.
Therefore it is difficult to take the colours of a particular logo or package, and introduce these
in another culture. This should only be done when there is a complete understanding of how
those colours and colour combinations are perceived in that place (Madden et al., 2000).
The shape of the packaging affects product preferences, volume perceptions, product
use and brand loyalty (Magnier & Crié, 2015). Consumers appear to use size, shape and
elongation to make volume judgements (Silayoi & Speece, 2004). More elongated packages
are generally perceived to be larger, even when frequently bought and consumers are thus
familiar with the true volume. The quantity used during its consumption gets also influenced
by the size of the packaging. Large package sizes consistently increased usage volume as
shown in a study by Wansink (1996). His results show that package size continues to have an
impact on usage as the fill level decreases. Product purchase is also an effect of the size
(Magnier & Crié, 2015).
When it comes to consumers’ perception regarding sustainable packaging, less
research has been conducted, even though respondents prefer environmental-friendly package
alternatives, over non-recyclable packaging (Rokka & Uusitalo, 2008). Van Birgelen et al.
(2009) and Koenig-Lewis et al. (2014) showed that eco-friendly purchase and disposal
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decisions for beverages are related to the environmental awareness of consumers and their
eco-friendly attitude.
Sustainability
Several studies have been conducted to see how consumers understand the concept
‘sustainability’. Earlier research showed that UK citizens were generally unfamiliar with the
sustainability concept, but were however able to derive the broad meaning of sustainability.
(Macnaghten et al., 1995; Macnaghten and Jacobs, 1997). Many of those consumers
acknowledged the necessity to respect the environment in order to secure the livelihood of
current and future generations. They also indicate that changes in human lifestyles are
necessary to achieve sustainability, and that they believed they are able to contribute to those
changes.
Consumers see sustainable products as products that are in line with sustainable
consumption (Belz and Bilharz, 2005), meaning that its consumption should reduce the
ecological and social problems associated with the production and consumption of the
product. Ecologically grown food, for example, has fewer negative effects on the environment
than traditionally grown food, and fair trade products provide better working conditions and
living standards for local producers, compared to most conventional products.
A study among Swiss consumers (Tobler et al., 2011) found that production method
(ecological vs. conventional products and the use of chemicals during production) and
provenance (in particular country of origin and transportation distance), and the product’s
packaging are the most important attributes regarding the perceived environmental impact on
foods. Another study asked Norwegian consumers how they understand the sustainability
concept, and which attributes they consider important for sustainable products (Hanss and
Böhm, 2012). They concluded that the environmental dimension (preservation of natural
resources), social dimension (improving the living standards of the poor and promotion of
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equal opportunities) and developmental dimensions (technological innovation, changes in
lifestyles and political priorities) were most frequently addressed and are therefore at the core
of consumers’ understanding of sustainability. Regarding the importance of individual
attributes for sustainable products, those referring to the protection and distribution of
resources were most important, followed by attributes referring to animal protection and
natural pureness. Economic attributes were thought of as the least important attributes for
sustainable products.
Consumers judge the sustainability of packaging mostly from its material and
returnability, but only look at the waste after consumption and ignore environmental effects of
production (Van Dam 1996). Looking at the material of packaging, van Dam’s research
shows that glass is perceived as most environmentally friendly, followed by paper, whereas
tin cans and cardboard beverage containers get a mid-range position. Although plastic was
perceived as being the most environmentally unfriendly, a deposit-based return system
increases perceived environmental friendliness. No effect of size was found, although smaller
packaging is perceived to be less environmentally friendly than larger packaging (Van Dam
1996). Glass packaging is an exception to this, whereas both large and small bottles are
perceived equally sustainable. Results from the same study displayed standard size packaging
to be seen as more environmentally friendly than smaller portion sized packages.
Benefits
Customers are not as interested in a product’s technical features, as in the benefits
buying or consuming the product delivers. Seen from the customers’ perspective, products are
a collection of benefits, not attributes (Hooley and Saunders, 1993; Day, 1990). Benefits give
product attributes their relevance as the attributes help consumers to achieve certain benefits.
Benefits are important for consumers, as they in turn lead to personal values like happiness,
security, and sense-of-belonging (Vriens and Frenkel, 2000). It is important to have an
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elaborate understanding of the possible benefits and meanings products may have for
consumers, in order to formulate successful marketing strategies (Boyd and Levy, 1963;
Vriens and Frenkel, 2000).
Based on prior research with similar factors, the Food Choice Questionnaire (FCQ)
gives a total of nine factors that influence food selection at the individual level (Steptoe et al.,
1995). Steptoe and colleagues label the found factors, or benefits, as health, mood,
convenience, sensory appeal, natural content, price, weight control, familiarity, and ethical
concern. The health factor is based on a product’s nutrition facts and the consumer’s
perception of healthiness. Mood as a determining factor suggests that mood and stress may
play a role in deciding the selection of foodstuffs, as well as the quantity consumed (Wardle,
1987a). The convenience factor relates to both convenient purchase circumstances and fairly
easy preparation of food. Sensory appeal involves smell, taste, texture and appearance. People
with less income might not be able to take sensory appeal into consideration opposed to
wealthier people, and may have to set different priorities. This goes together with price, as
price is a less important element for the well-off people compared to consumers with a lower
income (Steptoe et al., 1995). Weight control is based on items concerning calorie and fat
amounts for example. The fact that this factor did emerge may be due to cultural preferences
for thin bodies, and might therefore be more or less important in different countries. The
factor natural content reflects concern with additive use, as well as use of natural ingredients.
Recent growth in environmental awareness has led to concerns about the use of natural
ingredients and packaging that may have an impact on purchasing decisions (McCann,
Warnick & Knopp, 1990). The latter is where the factor ethical concern is based on. Whether
the product is packaged in an environmentally friendly way, or has a politically approved
country of origin are examples of ethical concern. The importance for people to eat
something they are accustomed to, instead of being adventurous is labelled as familiarity.
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Familiarity is related to age, as it seems that younger people are more adventurous in their
food choices (Steptoe et al., 1995).
Steptoe and colleagues (1995) found that sensory appeal, health, convenience and price
are on average the most important factors. The variation in the relative importance of different
factors for various segments can, according to the authors, make it possible to create profiles
for separate groups. As shown in their study, price was the most important factor for the
lowest income group, opposed to sensory appeal for the well-off group. This variation in
importance of different benefits can be used by marketers to create appropriate strategies for
promoting their products. If, for example, convenience benefits take precedence over health
benefits, then information about healthy food that is also easy to prepare can be of more value
than advertising health benefits alone.

Research Method
Study design
This study was a descriptive study with a cross-sectional design. There was one
measurement moment at which respondents completed questionnaires.

Measures
Survey The survey had three phases. In the first phase, to elicit clear distinctions
between different packaging, Triadic sorting (Kelly, 1955) was used. Consumers were
confronted with a triad (packaging variants A, B and C), and had to choose two of the three
that they perceived as comparable and different from the third. Next, respondents were asked
to give a description of how those two were comparable, and in another question how the
third was different. This was repeated seven times. The distinctions gained through this
method, are generally concrete and representative of a relatively low level of abstraction
(Jolly et al., 1988).
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In the second phase of the survey, respondents got confronted with ‘check-all-thatapply’ (CATA) questions for each of the 15 different packagings. This method is effectively
used in consumer studies to establish what sensory attributes might be characteristic of
particular products (Lancaster & Foley, 2007). Respondents chose all potential attributes to
describe the test products from a list consisting of the 14 attributes earlier given by that same
respondent. Minimal instruction is required for the CATA method, and it is relatively easy
and rather fast completed (Lancaster & Foley, 2007). The responses are directly linked to
consumers’ perception of product characteristics, which could be used to supplement data to
maximize the acceptance of the targeted products by consumers. After the CATA question for
each packaging there were several benefits given based on the food choice questionnaire
(Steptoe & Pollard, 1995). Respondents were asked to rate the benefits (is convenient,
environmentally friendly packaging, is healthy, is natural, has good taste, is cheap, is
sustainable, has excellent quality) by using a slider ranging from ‘completely disagree’ to
‘completely agree’. The last question of the second phase was a general judgement of the
product to measure their attitude, and also had a slider ranging from bad to good.
In the last phase, the respondents were asked to answer a few general questions. The
first six questions regarded environmental awareness, and the last three; age, sex and
education-program.
Products All products used in the study were packaged soups. A total of 15 different
packagings were presented. All 15 packaging types of the soups were ‘Unox; creamy tomato’,
to keep them constant. Images of the stimulus material can be found in the appendix.
Respondents were enabled by the chosen procedure to choose their own attributes, on which
they rate the product. This way, consumers only used the attributes that are important to
themselves. This is a great advantage, because allowing consumers to use their own
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terminology is a more natural way to evaluate brands than forcing them to use a priori
specified terminology (Steenkamp, 1994).
Procedure
Respondents were asked to participate via pamphlets spread across the Forum building
at the Wageningen University campus, and via a link shared on Facebook or sent to them
directly. The pamphlets contained information about the duration of the survey, room number,
and an incentive in the form of a reward after completing the survey.
At arrival, all participants were approached by the researcher and were briefly
explained what was expected of them. They were told that questions could be asked at any
moment throughout the survey. The consumers completed the survey in a secluded room at
the Forum building of Wageningen University. Completion of the survey took approximately
20 to 40 minutes. After completing the survey, participants were asked to sign a form
declaring participation and receipt of the reward. Email-addresses could be left optionally,
which will add them to the consumer science database. Respondents could only participate
once, and remain anonymous.

Data analysis
A total of 100 respondents were included in the study. 49 of them were male and 51
female. 1400 attributes were given by the respondents, which have been recoded into 96
different categories across 19 themes. 49 attributes have been discarded for not fitting into any
category. There were no missing values. Subsequently those data were counted and processed
into different frequency tables.
Next, a paired-samples t-test was conducted with several of the variables for benefit
two as pairs. To see which material the respondents preferred from different pairs,
combinations of single carton and plastic bag, pouch and plastic bag, glass jar and plastic
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container, bioplastic containers and plastic containers, and portion cartons versus plastic
portion tubes were tested. Also the pouch and the see-through pouch variables got compared.
This combination could give some insight in transparent packaging influencing the perceived
sustainability of packaging. As mentioned in the introduction, Van Dam (1996) stated smaller
packaging is perceived to be less environmentally friendly than larger packaging as well as
portion sized packaging compared to the standard sizes. To test this, the variables describing
multiple quantities (two/multiple/four portion) were paired with single equivalents as shown
later in the results section of this paper. Also the variables for the normal can and the smaller
can for concentrated soup have been compared to each other, to look for size effects. At last,
to explore the perceived sustainability of biodegradable, re-usable and returnable packaging,
the perceived sustainability of the bioplastic container versus the glass jar and bioplastic
container versus the returnable glass bottle have been compared.
New variables were computed from the data. The original data had eight benefit
variables for all 15 products. Eight new variables [BEN1, BEN2, …, BEN8] were computed
containing all 1500 ratings per benefit. Also a new attitude variable was computed containing
all 1500 ratings for the overall attitude towards the products. These variables were used in
linear regression, assessing the relevance of different attributes when evaluating those
products.
The analyses were performed using the Statistical Package for Social Sciences 24.0 for
Windows, and a p-value of <.05 was considered significant.

Results
Results showed that respondents distinguished different packaging mostly on
attributes related to convenience and use, package type and sustainability, as shown in table 2.
Least important were usage context, novelty and healthiness. For convenience and use, the
attribute ‘ready to eat’ was named 115 times out of 1400 attributes. ‘Not ready to eat/requires
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preparation’ followed with a frequency of 44. Respondents distinguished packaging more
based on the packaging type (canned, pot, pouch/pouches, bag, bottle, carton) than based on
shape (canned, round, cylinder, flat) as shapes were only named 14 times out of 148 attributes
regarding package type.
Table 2. Attributes
Coding Scheme and Frequencies
1.

Theme
Convenience and use

Frequency
324

Percentage
23.14

2.

Package type

148

10.57

3.

Sustainability

143

10.21

4.

Product type

111

7.93

5.

Material

90

6.43

6.

Taste

76

5.43

7.

Packaging quality

71

5.07

8.

Preservability

71

5.07

9.

Visual cues

63

4.50

10.

Product volumes

45

3.21

11.

Price perception

34

2.43

12.

Familiarity

33

2.36

13.

Naturalness/authenticity

29

2.07

14.

Attractiveness

27

1.93

15.

Luxury/product quality

27

1.93

16.

Usage context

26

1.86

17.

Novelty

22

1.57

18.

Healthiness

11

0.79

19.

Residuals

49

3.50

1400

100

Total

Of the 1400 attributes gained through the survey, 143 addressed the sustainability of
the product as seen in table 2 and 3. Table 3, elaborates on the sustainability theme from table
2 as it displays the attributes named by respondents when distinguishing the different souppackaging during the survey. Attributes concerning environmentally friendliness and
sustainability in general were the most named attributes as they accounted for nearly 33
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percent of the attributes. Attributes addressing the amount of packaging came second.
Recyclability accounts for 22 percent of the sustainability attributes. Re-usability and
biodegradability are least important accounting for almost 14 percent of the total
sustainability attributes.
Table 3. Sustainability attributes
Frequency table of attributes in sustainability theme
Attributes

Frequency Percentage

Environmental friendliness/sustainability
Environmentally friendly/sustainable/biological

27

18.88

Not biological/not environmentally friendly/environmentally unfriendly

20

13.99

Excessive packaging/multiple packaging

20

13.99

Less/single packaging

19

13.29

Not recyclable/throw away/residual waste

17

11.89

Recycleable

15

10.49

Deposit (statiegeld)

5

3.50

Not re-usable/single usage

10

6.99

Re-usable

5

3.50

Biodegradable

3

2.10

Not biodegradable

2

1.40

143

100

Packaging amount

Recyclability

Re-usability

Biodegradability

Total

Paired-samples t-tests were conducted to compare perceived sustainability by
respondents for the thirteen different pairs of packagings. Mean scores on the benefit ‘is op
duurzame wijze verpakt’ are shown in table 4. Returnable glass bottles, bioplastic containers
and glass jars are respectively seen as the most sustainable packagings. Plastic bag, box with
four portion packagings, and portion tubes are seen as the least sustainable packagings. The
paired differences are displayed in table 5. The results show that there was a significant
difference in perceived sustainability for a single carton and plastic bag and between a glass
18
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jar and plastic container, were plastic is in both cases perceived as less sustainable. A
significantly large mean difference was found for the perceived sustainability between
bioplastic containers and plastic containers, where bioplastic containers are the most
sustainable. However, no significant mean difference was found between a bioplastic
container versus glass jar or returnable glass bottle, meaning no conclusions can be drawn on
sustainability differences between those packagings. A single carton was seen as more
sustainable than four portion cartons, as well as a single packet versus a box with four
portions packets. The difference between a single packet and a box with two packets was not
significant, but the difference between a box with two packets and a box with four portion
packets was. A single pouch was also seen as more sustainable than multiple portion tubes, as
well as portion cartons were seen as more sustainable than plastic portion tubes. No
significant results were found for the mean difference between a normal can, and a smaller
can for concentrated soup. The same goes for pouch and see-through pouch, pouch and plastic
bag, and glass jar and returnable bottle.
Table 4. Mean scores
Mean scores of packaging on benefit 'Is op duurzame wijze verpakt'
Mean
Std. Deviation
59.08
21.599

Returnable glass bottle (ready-to-eat)
Bioplastic container (ready-to-eat)

58.46

24.416

Glass jar (ready-to-eat)

57.18

20.284

Carton (ready-to-eat)

49.91

19.099

Can (ready-to-eat)

47.72

18.060

Smaller can (concentrated soup)

47.30

18.777

Portion cartons (4x concentrated soup)

46.44

21.156

Packet (instant soup)

43.57

19.310

Pouch (ready-to-eat)

42.90

16.361

Plastic container (ready-to-eat)

41.81

20.821

Box with two packets (instant soup)

41.63

19.841

See-through pouch (ready-to-eat)

40.43

19.750
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Plastic bag (frozen/ready-to-eat)

40.41

20.016

Box with four portion packets (instant soup)

37.65

21.349

Portion tubes (4x concentrated soup)

36.73

20.644

Table 5. Paired samples test
Paired differenceson benefit ‘Is op duurzame wijze verpakt’
Mean dif.

t

df

Single carton (ready-to-eat) – Plastic bag (frozen/ready-to-eat)

9,500***

4,307

99

Pouch (ready-to-eat) – Plastic bag (frozen/ready-to-eat)

2,490

1,399

99

Glass jar (ready-to-eat) – Plastic container (ready-to-eat)

15,370***

5,979

99

Bioplastic container (ready-to-eat) – Plastic container (ready-to-eat)

16,650***

7,748

99

Portion tubes (4x concentrated soup) – Portion cartons (4x
concentrated soup)
Pouch (ready-to-eat) – See-through pouch (ready-to-eat)

-9,710***

-3,932

99

2,470

1,363

99

Single carton (ready-to-eat) – Portion cartons (4x concentrated soup)

3,470

1,687

99

Packet (instant soup) – Box with four portion packets (instant soup)

5,920**

2,677

99

Box with two packets (instant soup) – Packet (instant soup)

-1,940

-0,980

99

Box with two packets (instant soup) – Box with four portion packets
(instant soup)
Pouch (ready-to-eat) – Portion tubes (4x concentrated soup)

3,980*

2,525

99

6,170*

2,597

99

Can (ready-to-eat) – Smaller can (concentrated soup)

0,420

0,267

99

Glass jar (ready-to-eat) – Returnable glass bottle (ready-to-eat)

-1,900

-1,146

99

Glass jar (ready-to-eat) – Bioplastic container (ready-to-eat)

-1.280

-0.425

99

Returnable glass bottle (ready-to-eat) – Bioplastic container (readyto-eat)

0.620

0.190

99

Material

Amount/size

Returnability/recyclability/biodegradability

*p<.05; **p<.01; ***p<.001

A multiple linear regression was calculated to predict attitude towards products used
in the study based on predictors ‘heeft uitstekende kwaliteit, is goedkoop, is op duurzame
wijze verpakt, is gemakkelijk, is natuurlijk, is gezond, heeft goede smaak, is duurzaam’ (table
6). A significant regression equation was found (F(8, 1491) = 451,595, p < .001), with an R2
of .708. Participants predicted attitude was equal to -5.702 + .142 (Is gemakkelijk) + .112 (Is
op duurzame wijze verpakt) + .109 (Is gezond) + .028 (Is natuurlijk) + .371 (Heeft goede
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smaak) +.052 (Is goedkoop) + .073 (Is duurzaam) + .222 (Heeft uitstekende kwalitieit). All
benefits were measured on a scale from 0 to 100.
Benefits ‘heeft goede smaak’ (.371), ‘heeft uitstekende kwaliteit’ (.222), ‘is
gemakkelijk’ (.142) and ‘is op duurzame wijze verpakt’ (.112) were the best predictors of
participants’ attitude towards the products. Benefits ‘heeft uitstekende kwaliteit’, ‘is
goedkoop’, ‘is op duurzame wijze verpakt’, ‘is gemakkelijk’, ‘is gezond’, ‘heeft goede
smaak’, and ‘is duurzaam’ were significant predictors of attitude. Benefit ‘is natuurlijk’ was
not.
Table 6. Multiple Regression
Summary of Multiple Regression Analysis for Respondents’ Attitude (N =1500)
B
1.
2.
3.
4.
5.
6.
7.
8.

Attitude totaal
Is gemakkelijk
Is op duurzame wijze verpakt
Is natuurlijk
Heeft goede smaak
Is goedkoop
Is duurzaam
Heeft uitstekende kwaliteit

-5.702
.142
.112
.028
.371
.052
.073
0.222

SE(B)
1.315
.013
.016
.019
.021
.012
.020
.023

ß

.157
.150
.030
.397
.063
.084
.232

t

Sig. (p)

-4.336
10.535
6.940
1.465
17.877
4.301
3.666
9.749

.000
.000
.000
.143
.000
.000
.000
.000

R = .708

Table 7 shows the correlations of the benefit variables. No significant correlations
were found for the variable ‘is goedkoop’ and the two sustainability benefits ‘is op duurzame
wijze verpakt’ and ‘is duurzaam’. Meaning the cheaper a product becomes, hardly any
changes in perceived sustainability will occur. This is rather logical, as sustainability should
not be influenced by price. However, very often sustainable products are much more
expensive than conventional products (Polansky, 2006), which implies a positive correlation
between price and sustainability. Significant negative correlations were found for all
remaining combinations with price, except for the convenience benefit ‘is gemakkelijk’.
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Table 7. Multiple Regression
Pearson correlations
1

2

3

4

5

6

7

1.

Attitude totaal

-

2.

Is gemakkelijk

.370***

3.

Is op duurzame wijze verpakt

.440***

.073**

-

4.

Is gezond

.609***

.143***

.318***

5.

Is natuurlijk

.553***

.162***

.386***

.674***

-

6.

Heeft goede smaak

.749***

.279***

.254***

.593***

.501***

-

7.

Is goedkoop

-.044*

.125***

.002

-.163***

-.063**

-.150***

8.

Is duurzaam

.476***

.090***

.762***

.414***

.485***

.302***

0.14

9.

Heeft uitstekende kwaliteit

.717***

.241***

.290***

.647***

.564***

.756***

-.212***

8

-

-

.356***

*p<.05; **p<.01; ***p<.001

Discussion

The aim of this study was to gain more insight in the perception of consumers
regarding sustainable packaging. Results show respondents distinguish packaging
predominantly on convenience and use, package type and sustainability respectively (table 2).
Attributes relating to the readiness of the food were thereby most important. Further inquiry
on the sustainability attributes displays environmental friendliness as the most important
theme within sustainability, followed by packaging amount, recyclability, re-usability and
biodegradability respectively (table 3). The paired sample t-test gave more insight in how
consumers perceive the sustainability of the different packagings of this study (table 4 and 5).
Plastic is seen as a less sustainable material then carton, glass and bioplastic. This corresponds
with the findings of Van Dam (1996), who found plastic to be perceived as the least
sustainable material for packaging. In contrast to Van Dam (1996), no significant result was
found for smaller packaging being less sustainable than larger packaging. This might be
explained by the fact that concentrated soup has been compared to ready-to-eat soup that can
both feed the same amount of people. Although not all differences were significant, the results
display significant differences in the perceived sustainability for normal and portion sized
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packages. The non-significant result can be explained by too little difference in amount for the
single and two packets. As said in the theory, carton is seen as a fairly sustainable material
(Van Dam, 1996), this might explain the non-significant result for the difference between the
single and four portion cartons. No significant differences on sustainability were found for
returnability, recyclability and biodegradability. According to the results, sustainability is
important to consumers as it came up as the third most named theme, right behind package
type and convenience and use. Compared to the literature the findings of this study differ
from previous research that found sensory appeal, health, convenience and price as the most
important benefits in food choice (Steptoe et al., 1995). Results of the multiple linear
regression show taste, quality, convenience and environmental friendly packaging
respectively as the best predictors of participants’ attitude towards the products.
The limitations of this study should also be acknowledged. 89% of respondents were
students from Wageningen University. This might have influenced the outcome, as
Wageningen University is known for its sustainability imago. Also the age of the respondents
ranged from 17 to 53 years, with 92% younger than 26 years. Next research into this topic
should use more, and a broader set of respondents. The survey was rather long, and though the
products were randomized to prevent the last products from being evaluated different, it might
have affected the attitude negatively towards some of the products. All the packagings in this
study were red to emphasize the fact that it was all tomato soup. Red packaging gets
associated with safe and guaranteed products (Ampuero and Vila, 2006). This might have
influenced the attitude, but this has not been tested. Future research should experiment with
other colours, to test the impact of colour on sustainability perception. Odd or new packaging
can lead to nescience. This leads to deviating responses which are difficult to imply, if at all.
This paper’s implications are clear. Insight in consumers’ perception of sustainability
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enables producers to create products that meet the needs of consumers more, which may
eventually offer a competitive advantage.
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APPENDIX
Stimulus materiaal
1.

3.

Kant-en-klaar soep in pak

2. Kant-en-klaar soep in blik

Kant-en-klaar soep in zak

1. Kant-en-klaar soep in zak
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3. Kant-en-klaar soep in glazen pot

2. Instant soep in zakken in karton

8. Kant-en-klaar soep in plastic pot

7. Kant-en-klaar soep in bioplastic pot

9. Instant soep in zak
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10. Kant-en-klaar soep in diepvrieszak

32

12. Geconcentreerde soep in knijpverpakking

11. Geconcentreerde soep in blik
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13. Geconcentreerde soep in pakjes

14. Instantsoep in zakjes in karton

15. Kant-en-klaar soep in statiegeldfles
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