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	Paper Title: Assessing Consumer Preferences and Valuation of Biodegradable Packaging for Carrots in Croatia
	Abstract: In response to growing concerns about plastic pollution, biodegradable plastic has been introduced as a more environmentally friendly option. However, consumer awareness and understanding of this alternative is limited and there is a lack of knowledge about how consumers value biodegradable packaging. To address this gap, we conducted a survey among Croatian carrot consumers based on a discrete choice experiment (DCE). We analyse the effects of the attributes “type of packaging”, “material”, “origin”, “production system” and “price” on preference structure. 
The results show that most respondents have a favorable opinion of biodegradable plastic packaging, but claim not to know enough about it. 
The results show that the no-choice option is negative and statistically significant, indicating that consumers reduce their utility by choosing the opt-out alternative. The price attribute is negative and significant. We also observed statistically significant and positive effects of production method, material and origin. Finally, the packaging attribute does not seem to play any significant role in shaping the preferences structure. The results can be used by marketers, manufacturers, and policy makers to successfully contribute to the reduction of plastic packaging.

	Keywords: WTP, plastic, packaging, choice experiment, carrot attribute
	JEL Code: Q
	Introduction: Plastic packaging is widely associated with negative environmental impacts, and the food industry's interest in environmentally friendly food packaging alternatives is growing. In response to these growing concerns, biodegradable plastic has been developed as an environmentally friendly solution. However, consumer awareness and knowledge of such packaging are still limited, and little is known about consumers' valuation.
Consumer studies on alternative packaging highlight mixed results in the literature. While some consumers are reluctant to change habits or pay a premium for sustainable alternatives, there is evidence that overall greater environmental awareness leads to a higher willingness to pay (WTP) for eco-friendly packaging (Herrmann et al., 2022). Existing studies on sustainable packaging often focus on a limited range of packaging solutions rarely combining perceptions and WTP (Heidbreder et al., 2019). This gap hinders a comprehensive comparison of common packaging alternatives in purchasing behavior situations, making it necessary to consider additional sustainability-related product characteristics (Lindh et al., 2016). In the context of carrot products, previous research also indicates that organic and local attributes are among the main purchasing factors in this product category (Nørgaard Olesen and Giacalone, 2018). Despite general awareness of environmental issues related to food packaging, consumers are unaware of sustainable packaging solutions. The study aims to investigate consumer preferences and WTP WTP for biodegradable packaging. 

	Methodology: We conducted an online survey through a recruitment agency on a representative sample of Croatian consumers, collected from a representative panel using quota sampling by gender, age, and region. Respondents were selected by screening questions before the questionnaire began.  Respondents who are not responsible for food shopping in their household and/or never buy carrots were excluded from the survey.
The survey was organized to collect information on socio-demographic characteristics, consumer purchasing behavior, and preferences through a choice experiment (CE). 
Following Lancaster’s theory (Lancaster, 1966), discrete choice models assume that the total utility that consumers gain from a product can be segregated into the marginal utilities given by the attributes of the product. 
In the CE, five attributes are used with the following levels: (1) type of packaging: plastic bag or plastic tray; (2) packaging material: plastic or biodegradable plastic; (3) production method: organic or conventional; (4) country of origin: Croatia or outside Croatia; and (5) price: five levels according with current market prices. 
In order to obtain the choice sets, Ngene was used to design an optimal orthogonal design (OOD). OODs are orthogonal within an alternative but have often perfect negative correlations across alternatives (Street et al., 2005). Participants answered 8 choice tasks with 4 options each, including the option “no-choice”. 

	Results: As mentioned above, discrete choice models are consistent with the neoclassical Lancaster theory (Lancaster, 1966), which assumes that the total utility of a good can be divided into partial utilities given by the various attributes of the product in question. The analysis is based on a multinomial logit model (MNL). The MNL is built on the assumption that the error terms are independently and identically distributed (IID) with a Gumbel (Extreme Value Type I) distribution. 
The multinomial logit model assumes homogeneity of preferences across consumers in the sample (Tait et al., 2016). In this context, the coefficients obtained from the model represent average parameters at the population level, implying that all individuals in the sample ascribe identical weight to each attribute (Jaeger & Rose, 2008). MNL model was estimated using the R package mlogit.
The results show that the no-buy option is negative and significant at the 5% level, meaning that respondents preferred to buy any option rather than not buy. The coefficient of the price attribute is negative and significant at 5%, suggesting the disutility of higher prices, as suggested by other previous studies (Denver & Jensen, 2004). We also observed statistically significant and positive effects of the estimated coefficient for the production method, material, and origin attribute. On the other hand, the estimated coefficient for the type of packaging attribute is not significant.
	Discussion and Conclusion: This study seeks to outline the impact of sustainable packaging, together with type of packaging, production method and country of origin on consumers’ WTP to provide a comprehensive overview of consumption drivers and better outline the future dynamics of the different types of packaging. 
According to our findings, consumers prefer the product at a lower price, which is consistent with previous literature. Furthermore, the production method and the origin of the product are important attributes in the formation of consumer preferences, as already found by other authors. Packaging material is a relevant attribute with sustainable solution as more preferred by consumers, suggesting important recommendations and implications of our study. Finally, the packaging type attribute does not seem to play a significant role in shaping the preference structure.
This research contributes to the economic literature and has several suggestions for producers, marketers and policymakers. From the producers' perspective, our study recommends the potential to reduce plastic packaging by providing a product less harmful to both the environment and human health. Our research implies that sustainable packaging can differentiate these products. Furthermore, the outcomes of this study about attitudes towards sustainable packaging may be of interest to policymakers with relevant policy implications for minimizing plastic packaging pollution.
A limitation of this study is its hypothetical nature, so we recommend to repeat the study using non-hypothetic methods. We also suggest that future research may focus on a sample from different geographic areas or between different countries. 


