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Abstract

This article examines the design and implementation of existing symbols used for labeling recyclable and recycled printed products. In an era of increased ecological awareness, it is important that labeling of recyclable and recycled consumer products is easily understandable and unambiguous. Today, there are multiple existing symbols for recyclable and recycled printed products, and since several organizations are introducing their versions of recycling labels, it is questionable whether the wide variety of different symbols may cause confusion and misinterpretation. The goal of the research is to examine how consumers interpret recycling symbols on the Croatian market.
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1.
INTRODUCTION
We live in a time of daily growth of production and consumption, when most products reach consumers in some form of packaging. The lifespan of packaging is often short, becoming waste soon after it is purchased, or more precisely, becoming an ecological issue. Many products also have an ever shorter lifespan, becoming obsolete or breaking down due to constant technological advances and the lowering of production quality standards. Such a situation has brought about an increase in the number of consumers who worry about the environment. They would like to adapt their lifestyle in order to preserve nature, and demand that producers reflect this philosophy in their policies. A true “ecological boom” has been taking place in the last few years, in which producers attempt to attract consumers with their environmental claims. One of the ways of communicating these claims is the marking of packaging with appropriate symbols. Research has shown that this kind of labeling is having a growing influence on consumer choices in Western societies. Thus, the 2007 LOHAS Consumer Trends Database, created by the Natural Marketing Institute, shows that a product labeled with the universal symbol for recycling will have a greater probability of purchase with 54% of American subjects, while with 23% it will have no influence whatsoever [1]. The labeling of packaging with symbols as related to correct modes of waste disposal and recycling began in the second half of the 20th century. With time, different countries and producers introduced new labels, so that today we have a wide array of different symbols related to waste disposal and recycling. Since ecologically aware consumers consider recycling an important aspect of environmental protection, it is vital that relevant symbols displayed on packaging help them sort waste. Technological progress in the production of materials has enabled the simulation of specific features of a material on another type of material. It is thus possible to create polymers which have tactile properties of paper, glass resembling a metallic surface, “glassy” material made of plastics[2]. Packaging should therefore be clearly labeled in order for the consumer to know how to segregate and sort it.
The recycling of packaging requires that the consumer spend time and effort in correctly sorting and disposing of the packaging in bins. In a research conducted by Marks&Spencer, consumers in Great Britain were sorted into four categories, depending on their attitudes toward ecology and recycling [3]. The first category, called “Not my problem”, in which consumers felt detached from environmental issues, numbered 24% of respondents, 38% of them subscribed to the “What’s the point?” group, indicating tha they have some concerns, but cannot see the positive effects of their actions. The “if it’s easy” category numbered 27% of participants, who were prepared to change their behaviour if it required no significant effort on their part. Only 11% of participants belong to the “green crusaders” category of people commited to changing their behaviour in an environmentally positive way. This research shows a relatively high percentage of the population as being ready to become ecologically aware if it does not require a significant amount of their time and effort. 

2. PROBLEM STATEMENT

The aim of displaying symbols related to recycling and waste management on packaging is to inform and encourage the consumer to recycle, as well as to help them sort the packaging correctly and cut down on the time needed to do this. The problem is that most packaging is marked by a whole series of symbols, the sheer number of which can be demotivating to the consumer, in that it requires time to judge which sort of waste the packaging belongs to. Also, this consumer category is not willing to spend time looking for information on how to interpret the symbols.

Since most packagings display more than one symbol related to recycling and waste management, the question arises as to how their visual representation affects consumer interpretation, and whether they fulfil their primary role.

For the purposes of analysing the differences between various types of symbols according to their semiological features, we can use Pierce’s simple division of signs into icons, symbols and indexes [4]. Icons are graphic representations in which the signifier is perceived as resembling or imitating the signified. The viewer can, without prior knowledge or study, read this type of symbol because it resembles the qualities of the signified. In the case of symbols the signifier does not resemble the signified, and the interpretation is fundamentally arbitrary or purely conventional. The meaning of the symbol has to be learned in order to be read correctly. In the case of indexes, the signifier is not arbitrary but is directly connected in some way to the signified.
Most signs displayed on packaging, and related to recycling and waste management, are symbols, since the concepts represented by these signs are too complex to be conveyed via icons.
This research is based on the study of symbols appearing on paper, carton, glass and plastic packaging of products available on the Croatian market.  

3. SYMBOL OVERVIEW
What follows is an overview of frequently used symbols related to recycling and waste management, and an analysis of their usage through history, including their current visual variants. 

3.1 Mobius loop
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Figure 1 – Mobius loop

The Möbius loop (Figure 1), the universal symbol for recycling, was created for the first anniversary of Earth Day in 1970. In order to raise ecological awareness among people, the Container Corporation of America from Chicago, then big producer of recycled paper and carton, sponsored a contest whose aim was to think of a design which would symbolise the process of recycling. The winning design was the work of Gary Anderson, and it shows a three-chasing-arrows Möbius loop, with the arrows twisting and turning among themselves. A few years later, the Container Corporation of America added two additional revisions of the symbol – the first one shows the black arrows of the Mobius loop in a ring and represents the portion of material in a product stemming from recycled material, while the second shows the white arrows of the Mobius loop within a black circle and represents a product made of 100% recycled material. The version of the symbol showing only the arrows of the Mobius loop (white, with a black outline), without a circle or ring, was used to designate packaging or products suitable for recycling. Since the symbol belongs to the public domain, its use was free, and therefore very difficult to regulate. In 1984, at the request of the technical committee ISO/TC 145, the Möbius loop was registered and inserted into the catalogue of symbols ISO 7000. The International Organization for Standardization (ISO) issued the ISO 14021 norm in 1999, confirming the Möbius loop as the symbol for recyclable, or processable, material [5]. There are currently in use three variants of the symbol designating a product suitable for recycling – Möbius’ loop with black arrows, with light grey/white arrows and a black outline, and with white arrows within a black circle. The same three variants are used in labeling products with a certain percentage of recycled material, with that percentage written underneath the arrows, within the arrows or in the upper left corner outside the circle.

Although the ISO 7000 norm, and the symbol of Mobius’ loop, have been introduced in Croatia, due to large amounts of imported products and the fact that the symbol belongs to the public domain, there are curently present on the market many variations and adaptations of the symbol which are not in accordance with the ISO 14021 norm.

Even the symbol itself, as prescribed by the norm, is different from the original 1970 design. That is, although the symbol is named as the Mobius loop in the ISO norm, it does not represent the Möbius loop. A Möbius surface has only one side and one edge. You can make a Möbius ring by glueing together two ends of a long strip of paper after giving one end a half twist[6]. The stylization of the loop was presented in the original design by Gary Anderson, but in the ISO norm the symbol has three equally folded arrows, which in itself cannot represent the Mobius loop. Although the difference is barely noticeable at first glance, a deliberate or accidental error in ISO legislature caused a different visual representation of the symbol with respect to the original version, which is still often used.

Also, the variant of the symbol with white arrows inside a black circle, which originally meant that the product or packaging was produced entirely from recycled material, designates a product or packaging suitable for recycling in the ISO 14021 norm. Given the fact that at the time of research, different websites dedicated to interpreting recycling symbols offered both interpretations, it is no wonder that such conflicting data create additional confusion for the consumer.

Beside differences between suggestions for older designs as prescribed by the Container Corporation of America and ISO norms, the Mobius loop has a wide array of variations created by the modifications of its design by producers and organizations, and even some countries. An example which illustrates this is the symbol used to label carton packaging suitable for recycling within the RESY waste management system, which does not operate in Croatia. The symbol consists of a Mobius loop displaying within it the logo of the organization. Although this is a clear case of packaging suitable for recycling, the added variation only further confuses the consumer. Some producers also insert within the Mobius loop numeric designations of the materials from which the packaging was made, some of which are not recyclable in certain countries, including Croatia.

3.2 Recyclable packaging
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Figure 2 – Symbol for “Recyclable packaging”

The symbol “Recyclable packaging” (Figure 2) is specific to the Croatian market, and its use obligatory by law issued by the Ministry of environmental protection, landscaping and construction of the Republic of Croatia. The conditions and provisions thereof are listed in the Regulation on packaging and packaging waste disposal [7]. The symbol shows an arrow circling clockwise, with its beginning and end located in the left half of the image. It somewhat resembles the reversed “Recycle Icon” used in the British “Recycle now” campaign.

In regulations related to the symbol “Recyclable packaging,” beside the symbol of the arrow there also stands a text in italics, which is the same as the name of the symbol. Practice has shown that many producers tend to place the symbol on the packaging without the text.

A survey conducted among Croatian citizens, on a sample of 148 respondents, 78% of which had higher education, established that only 34% of respondents could give an accurate or nearly accurate interpretation of the symbol, notwithstanding the tiny text “Recyclable packaging” placed above the arrow [5]. This clearly shows that consumers are poorly informed and that the design of the symbol is bad, which means that it is not suggestive enough of the intended meaning, while the added explanation is written in letters which appear too tiny when the symbol is normally placed on the packaging, so the text is often “lost” when the packaging is printed with certain (less precise) techniques of printing.

Also, the symbol is often found on packaging that cannot be recycled in Croatia or is not profitable enough for recycling (i.e. certain types of polymer materials), which creates further confusion for the consumers. It is necessary to establish whether such cases occur because producers are not properly informed or because the regulations are not clear enough.

3.3 Universal Recycling Codes
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Figure 3 – Example of the Universal Recycling Code

The Regulation on packaging and packaging waste disposal also establishes a “system of numbers and acronyms used to identify packaging materials”. Numbers referring to the material are inserted within the symbol consisting of three arrows that create the shape of a triangle and resemble a simplified Mobius loop, except that the arrows are thinner and lack the illusion of threedimensonal folding (Figure 3).

This labeling system is in accordance with the International Universal Recycling Codes, which developed from the Resin Identification Codes system. The Resin Identification Codes were developed by the American Society of Plastics Industry in 1988 and were used to designate products made from different types of polymeric materials. Many countries beside the United States accept this type of labeling and have begun introducing new numeric signs and acronyms for other packaging materials. Universal Recycling Codes are being developed and used in many countries, including Croatia.

Given the fact that some of the materials are not recyclable, or their recycling is not profitable, the use of such a symbol to label all materials does not tell the consumer which materials are recyclable, unless the consumer were to independently look up the acronym for the material and its recyclability. It is therefore necessary to introduce additional symbols for labeling recyclable packaging. Also, since the symbol of the three arrows resembles the Mobius loop, uninformed consumers could get the wrong idea that the product is recyclable despite the designation of the material.

It is also worth mentioning that often, and particularly in cases of direct application onto plastic packaging, these symbols are barely visible due to lack of contrast and the see-through quality of the packaging itself, not to forget that they are often really tiny in size, thus rendering the packaging material label virtually unreadable.

3.4 Tidyman
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Figure 4 – Tydiman symbol

The history of the Tidyman symbol is not entirely clear; it is, however, thought that the symbol was first used by the American beer producer Budweiser during the 1950’s in order to encourage consumers not to pollute the environment with incorrectly disposed of packaging [8]. In 1969 the organization Keep Britain Tidy introduced the Tidyman symbol as a campaign trademark [9]. In some references, the Tidyman sign is called the PITCH-IN symbol [10]. PITCH-IN, a Canadian organization, trademarked the PITCH-IN symbol in 1970, which consists of a Tidyman symbol enclosed in a green circle.

The Tidyman symbol depicts a stylized figure of a man disposing of packaging in a litter bin (Figure 4). The meaning of the symbol is, “Dispose of this carefully and thoughtfully. Do not litter.” Beside the symbol there may appear a text containing further explanations. On Croatian products, the writings “preserve nature” or “preserve the environment” sometimes appear beside the symbol, but it is also possible to find some less standardized texts. The Tidyman symbol has iconic characteristics and, unlike other symbols described in this paper, it can be interpreted without prior knowledge of its meaning. The use of the symbol is free and unregulated, and the symbol itself belongs to the public domain. That is why it can be found on a wide array of packagings. Also, the symbol often appears with a modified design, sometimes due to printing restrictions (the lines of the litter bin removed due to small printing resolution), and sometimes as a result of the designer’s playfulness, or in the service of connecting the symbol to the brand of the product on which it is placed. Sometimes such an approach results in poorer visibility of the symbol, and thereby in an unnecessary confusion on part of the consumer.

With glass packaging, a modified Tidyman symbol is often used, depicting a container for glass packaging collection instead of a litter bin. This kind of modification attempts to show the consumer clearly that glass packaging should be disposed of in appropriate recycling containers instead of regular garbage bins, in order for it to get recycled.

3.5 The Green Dot
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Figure 5 – The Green Dot

The history of the Green Dot symbol starts in 1991, when it was introduced by the company Duales System Deutschland GmbH with the aim of financing its own system of packaging waste collection in Germany. Given the success of the dual system of packaging waste collection in Germany, the same scheme was soon applied in other European countries. In 1995 Duales System Deutschland GmbH ceded control of the Green Dot symbol to the umbrella organization Packaging Recovery Organisation Europe s.p.r.l. (PRO EUROPE).

The symbol itself consists of two chasing arrows, coloured with two different shades of green, forming a circle (Figure 5). It is a symbol often found on different types of packaging. According to Pro Europe estimates, the Green Dot symbol is displayed on over 460 billion packaging units [11]. The symbol means that the producer has paid a fee for packaging waste disposal in those countries where the Green Dot packaging waste collection scheme is in operation. The Green Dot scheme has 33 member countries, but they do not all provide a packaging collection scheme. In Croatia, formally a member of the Green Dot scheme, there is only the possibility of licensing the Green Dot symbol, while the packaging collection system does not exist, nor can it exist under current law. According to the Regulation on packaging and packaging waste disposal, producers are not obligated to pay a fee for using the Green Dot symbol, and a possible membership in the Association and voluntary fee payment do not constitute an obligation to pay a fee for managing packaging waste in the Republic of Croatia [12], which means that this symbol is irrelevant to consumers in Croatia.

Although the symbol is related to waste management, it is not necessarily related to recyclable packaging or packaging made of recycled material. The Green Dot symbol can be placed on any type of packaging, regardless of the material from which it was made.

Since the symbol is based on the concept of chasing arrows, similar to the Mobius loop or the recyclable aluminium symbol, in some cases it can confuse the consumer and is often subject to misinterpretation. A research on recycling symbols conducted in Australia, who is not a member of the Green Dot scheme, showed that packaging labeled exclusively with the Green Dot symbol would be sorted for recycling by 34% of respondents, while only 8% would dispose of it in a regular garbage bin [13].
4. MULTIPLE SYMBOL INTERACTIONS
The placement and design of the abovementioned symbols on packaging also affects their interpretation. Many packagings contain several symbols related to recycling, ecology and waste management. The reproduction of these symbols on packaging is in most cases monochromatic (single-colour variants of the symbol are mostly used) and they are all of the same size, in most cases grouped in a certain section of the packaging. According to the Gestald principles of perception, elements close together are perceived as a single group or cluster, and are interpreted as being more related than elements that are farther apart[14]. Proximity is one of the most powerful means of indicating relatedness in design. Also, because of the similar color and size of reproduction, we can also apply another Gestald principle of perception, similarity. Elements that are similar are perceived to be more related than elements that are dissimilar. Similarity of shape is the weakest grouping strategy; it is best used when the color and size of other elements is uniform, or when used in conjunction with size or color[14]. This means that due to little space between symbols and the similarity of their colour and size, the consumer perceives the symbols as mutually related. If they are unfamiliar with one of the symbols, they will try to decipher it via its relation to other symbols. The next few examples of packaging labeling illustrate the potential problems in consumer interpretation of several symbols, arising from their mutual interaction.
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Figure 6 – Labels on a drink bottle

Figure 6 shows labels on a plastic drink bottle. The first label is a designation of the material from which the packaging was made. A recovery fee was introduced for this type of packaging in the amount of 0.5 HRK, in order to encourage Croatian consumers to dispose of PET packaging in appropriate collection containers. The next symbol, however, is the Tidyman, which has iconic characteristics, and in case the consumer is not familiar with the meaning of the symbol, they could conclude that the packaging is sorted in regular garbage containers. Although the third symbol represents a recyclable packaging label, we have earlier established that consumers are unfamiliar with this symbol, not to mention that in this case, its reproduction is wrong – the point of the arrow is different and the textual explanation is missing. In this case, the Tydiman symbol is redundant and can only cause confusion, and should therefore be removed or possibly replaced with the Mobius loop, which is a recognizable symbol for recycling – all this in order to enforce the message that the packaging is recyclable.
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Figure 7 – Labels on a bottle of deodorant

The sheer number of symbols reproduced on this deodorant bottle (Figure 7) renders their interpretation unnecessarily complicated and extends the time necessary to read the labels, thus demotivating the consumer. The Green Dot and Tidyman symbols are superfluous, as is the symbol for recyclable aluminum. The Green Dot symbol in this context can only reinforce the interpretation of a poorly informed consumer that its meaning is related to recyclable packaging.
5. CONCLUSION
The analysis of symbols and their interaction shows that the current system of packaging labeling is flawed, often causing confusion and misinterpretation. The conclusion is that difficulties in reading symbols on packaging, while trying to buy a “green” product (using packaging from recycled materials) or when sorting recyclable waste, can arise due to several different factors:

· Misinformation on part of the consumer about the meaning of the symbol 

· Little availability of information regarding the meaning of the symbol 

· The design of the symbol itself, or rather, its suggested interpretation 

· Unclear variations in the symbol’s design 

· Interpretation through the interaction of several symbols 

· Poor symbol reproduction (small size, poor printing quality, insufficient contrast with respect to the surface, etc.)

· Erroneous or unclear textual explanations beside the symbols, or explanations in foreign languages 

· Unclear symbol regulation 

· Wrong choice of symbols, that is, mislabeling on part of the producer 

However, some of the abovementioned factors are global in nature, since a large part of packaging arrives on the Croatian market through imports from other countries. Such packaging is pre-labeled and the symbols it contains are not always adapted to the Croatian market. Given the globalization of the markets, the issue of too many ecology-related symbols appearing on packaging has to be solved on a global level, with an agreed upon reduction of symbols and work on their global popularization. The visual reproduction of symbols needs to be more firmly regulated, so that various modifications cannot affect their recognizability. It is also necessary to define the smallest acceptable size of symbols in order to facilitate readability and ensure a correct reproduction without the loss of elements in printing.

Since this article could not cover all aspects of the large issue of packaging labeling, only those aspects were researched that are related to the visual characteristics and design of packaging labels in the areas of recycling and waste management. Further research is necessary in order to determine which of the aforementioned factors has the greatest effect on the issue of labeling interpretation, and to reach a solution that would be acceptable to consumers, producers, organizations as well as governmental bodies in charge of regulating the abovementioned symbols. 
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