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Grain legume cultivation is promoted to be beneficial for Swedish agriculture 

due to grain legumes´ ability to engage in biological nitrogen fixation, function as 

break-crops in cereal-based cropping systems and a general increase in biodiversity. 

Furthermore, grain legumes are an important pillar of more sustainable diets. Yet, 

cultivation remains relatively low and consumption levels are below suggested 

thresholds for achieving sustainable diets: the current daily consumption is 12 

grams per person while research suggests that it should reach 50 grams. To achieve 

this increase means tackling barriers that hinder Swedish farmers from growing 

more grain legumes and consumers to consume more grain legumes.  

This study aims to explore how providing information on environmental benefits 

from grain legume consumption influences consumers’ Willingness-to-pay for 

Swedish produced yellow peas. In this, individual differences are measured through 

the Environmental Schwartz Values Survey. It is further accounted for differences 

in products by including conventional, organic and small-scale organic resellers of 

Swedish yellow peas. In this, descriptions of operations and goals of the companies 

were provided to participants. An online survey with 329 participants showed that 

providing information on environmental benefits did not affect participants’ 

Willingness-to-pay. This result was independent of participants’ endorsement of 

biospheric values as well as the product type. However, participants were willing 

to pay a significantly higher price for small-scale organic yellow peas compared to 

conventional or organic yellow peas. Still, this increased Willingness-to-pay was 

limited and showed that participants were not willing to pay the real shelf price of 

the product. Furthermore, endorsement of biospheric values only correlated weakly 

with participants’ Willingness-to-pay. One of the most mentioned barriers to 

increasing the consumption of grain legumes was the lack of recipes. The results of 

the study suggest that providing information about environmental benefits resulting 

from the cultivation of grain legumes does not influence participants´ WTP. Future 

research could focus on the relation between information provision about 

environmental benefits and intentions to consume grain legumes in the future. 

Furthermore, it has not been controlled for the effect of the information provided 

on the operations and goals of the different companies which could have influenced 

participants´ indication of WTP. 

 

Keywords: Biospheric Values, Diversity, Grain Legumes, Willingness-to-pay 

 

 

Abstract  



 

 

List of figures ..................................................................................................................... 6 

Abbreviations ..................................................................................................................... 8 

1. Introduction .............................................................................................................. 9 

2. Research objectives. ............................................................................................. 12 

3. Background Information ....................................................................................... 14 

3.1. Agricultural Policies ................................................................................................. 14 

3.1 Agricultural policies and consumer behaviour ......................................................... 16 

3.2 The influence of values on environmental behaviour .............................................. 16 

3.3 Important personal values in the context of sustainable food choices. ................... 18 

3.4 Information about environmental impacts and consumers´ choices. ...................... 20 

3.5 Swedish Food systems’ impact on the environment. .............................................. 20 

3.6 The role of grain legumes. ....................................................................................... 21 

3.7 Drawbacks of Cultivating Grain Legumes. .............................................................. 22 

3.8 The role of grain legumes - For human health. ....................................................... 22 

3.9 Yellow Peas (Pisum Saitvum L). ............................................................................. 23 

3.10 Challenges of diversifying the Swedish food system. ............................................. 24 

4. Materials and Methods .......................................................................................... 26 

4.1 Survey Structure ...................................................................................................... 26 

4.2 Environmental Schwartz Value Measure. ............................................................... 27 

4.3 The offered products. ............................................................................................... 29 

4.4 Questions about the relation to the presented company. ........................................ 31 

4.5 The measure of participants´ Willingness-to-pay. ................................................... 31 

4.6 General Information about food choices.................................................................. 35 

4.7 Measures on grain legume consumption. ............................................................... 35 

4.8 Manipulation check for information about environmental benefits. ......................... 36 

4.9 Statistical Analysis ................................................................................................... 36 

5. Results .................................................................................................................... 39 

5.1 Descriptive statistics ................................................................................................ 39 

5.1.1 Consumption of grain legumes. .................................................................... 40 

Table of contents 



 

5.1.2 Commonly bought conditions of grain legumes. ........................................... 41 

5.1.3 The biggest perceived hinders to consuming more grain legumes. ............. 41 

5.1.4 Future intentions to eat grain legumes. ......................................................... 42 

5.1.5 Difference Between shelf price and WTP. .................................................... 42 

5.1.6 Participants’ choice of Product when no price differences were assumed. .. 43 

5.2 Hypotheses Testing ................................................................................................. 44 

5.2.1 Information provision and its effect on WTP. ................................................ 44 

5.2.2 Information provision and the scale of the retailer company. ....................... 44 

5.2.3 Endorsement of biospheric values and the difference between pre-and post-

information WTP. ........................................................................................... 45 

5.3 Effect of personal values on WTP. .......................................................................... 46 

5.4 Initial WTP for different Products. ............................................................................ 46 

5.5 Difference between WTP and assumed actual price. ............................................. 47 

6. Discussion .............................................................................................................. 49 

6.1 Provision of Information about environmental benefits and participants´ WTP. ..... 49 

6.1.1 How information provision could relate to future intentions to consume grain 

legumes. ........................................................................................................ 50 

6.1.2 Strengthening the link between intention and action. ................................... 51 

6.2 Differences in WTP between products. ................................................................... 52 

6.2.1 Willingness to pay versus Actual assumed price/ Shelf prices. .................... 53 

6.3 Willingness to pay and biospheric values. ............................................................... 54 

7. Conclusion ............................................................................................................. 55 

References ........................................................................................................................ 57 

Popular science summary .............................................................................................. 63 

Acknowledgements ......................................................................................................... 64 

Appendix 1 ........................................................................................................................ 65 

Appendix 2 ........................................................................................................................ 85 

 



6 

 

Figure 1. Visualizes the theoretical framework of relations between the ten different 

values (graphic taken from Schwartz, 2012) ..................................................... 17 

Figure 2. Presents the overarching clusters of values and the items they were measured 

with. Furthermore, Means, Standard Deviation and Cronbach´s alpha of the 

items are reported. ............................................................................................ 28 

Figure 3. Shows the three different products used in the study. On the left is Nordisk 

Råvara (small-scale organic) next to GoGreen Lantmännen (conventional) in 

the middle and ICA I love Eco (organic) on the right. All packages hold 500 

grams of Swedish produced yellow Peas.......................................................... 29 

Figure 4. Shows the Information about the different resellers presented to participants in 

the study. Each participant received the corresponding descriptions of the two 

companies that were included in their assigned condition. ............................... 30 

Figure 5. Presents the different conditions to which participants were randomly assigned 

to. Hereby, participants were first introduced to the two products, which are 

part of the study (Products). Afterwards, participants were asked to indicate 

their WTP and the assumed actual price for one of the products (Pre-

information). Then the environmental benefits were presented (Environmental 

benefits, see Figure 3 for full text) followed by the evaluation of WTP and 

assumed actual price for the second product (Post-information). One of the six 

experimental conditions participants could have been assigned to is marked by 

red colour. The small numbers on the arrows indicate the six different 

conditions. .......................................................................................................... 33 

Figure 6. Presents the information about environmental benefits presented to participants 

in the study. ....................................................................................................... 34 

Figure 7. Visualizes the results of the tests for normality of the distributions for 

participants´ WTP at pre-information and post-information measurement. ...... 37 

Figure 8. Presents the average income of participants. .................................................... 39 

Figure 9. Presents the age range, mean age, and standard deviation of participants´ age.

 ........................................................................................................................... 39 

List of figures 



7 

Figure 10. Presents participants´ level of education.......................................................... 40 

Figure 11. Presents participants´ working situation. .......................................................... 40 

Figure 12. Presents the frequency and percentages of participants’ consumption patterns 

of grain legumes. It shows that the majority of participants (70.5%) consumes 

grain legumes at least regularly. ....................................................................... 40 

Figure 13. Presents in which condition participants consume their grain legumes most 

frequently. The largest proportion of participants (48.1%) consumes their grain 

legumes pre-boiled. ........................................................................................... 41 

Figure 14. Shows the responses of participants to the question of what hinders them from 

consuming more grain legumes. Here it is noteworthy that 26.3% stated that 

they experience a lack of recipes. ..................................................................... 41 

Figure 15. Presents participants´ responses to the question of how their grain legume 

consumption is likely to change after receiving the information provided in the 

study. In this, the majority (58.4%) is likely to consume the same amount and 

36.3% are willing to increase their consumption to a certain extent. ................ 42 

Figure 16. Means of WTP for the different products are presented alongside shelf prices, 

differences between mean WTP and Shelf Prices and Mean assumed actual 

prices. ................................................................................................................ 43 

Figure 17. Illustrates participants’ preference for products when the same prices are 

assumed. Responses are presented in percentages. Responses are further 

sorted into the three different conditions participants were allocated to (Nordisk 

Ravara & Lantmännen GoGreen; Nordisk Ravara & ICA I love Eco; 

Lantmännen GoGreen & ICA I love Eco). ......................................................... 43 

Figure 18. The mean WTP of the three different products for pre-and post-information. . 45 

Figure 19. Presents Spearmens´ rho correlation between participants´ mean WTP (M = 

33.35, SD = 12.58) and participant´s scores on biospheric, altruistic, egoistic 

and hedonic values. The results show that biospheric values correlated 

significantly but weakly with participants´ mean WTP....................................... 46 

Figure 20. Mean values of WTP for the different products across the different conditions. 

Significant differences (p <.05) are marked by an arrow and a star (*) between 

the mean WTP of the products. ......................................................................... 47 

Figure 21. Illustrates the mean differences between WTP and actual assumed price 

across pre-and post-information measurements. Significant differences (p < 

0.05) are marked by arrows and stars............................................................... 48 

 

/Users/kalle/Library/Containers/com.apple.mail/Data/Library/Mail%20Downloads/C5862E2D-03D9-444D-85D9-34E013A1EE9B/Final_version_MT_22.April_KK.docx#_Toc103593125
/Users/kalle/Library/Containers/com.apple.mail/Data/Library/Mail%20Downloads/C5862E2D-03D9-444D-85D9-34E013A1EE9B/Final_version_MT_22.April_KK.docx#_Toc103593125
/Users/kalle/Library/Containers/com.apple.mail/Data/Library/Mail%20Downloads/C5862E2D-03D9-444D-85D9-34E013A1EE9B/Final_version_MT_22.April_KK.docx#_Toc103593125


8 

 

 

CAP 

E-SVS 

GAEC 

LOHAS 

 

 

SD 

SVS 

WTP 

Common Agricultural Policy 

Environmental Schwartz Value Survey 

Good Agricultural and Environmental Conditions 

Abbreviation for Lifestyles of Health and Sustainability: 

used to refer to people who are interested in healthy living 

and social and environmental issues 

Standard deviation 

Schwartz Value Survey 

Willingness-to-Pay 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 

 

 

 

Abbreviations 



9 

Diversifying cropping systems is often advocated as a desirable practice that can 

have multifunctional benefits such as improving biodiversity, reducing inputs, 

contributing to adaptation and mitigation of climate change. This is because an 

increase in diversity strengthens the resilience of cropping systems and decreases 

the need for external inputs such as agrochemicals (Smith et al., 2008) via 

ecological mechanisms, e.g., biological Nitrogen fixation by legumes, reducing 

weed and pest pressure offered by plant-plant interactions and more. However, to 

address the climate crisis, a monotonic focus on changing cropping systems will be 

insufficient. Larger changes are needed which include all food system actors (Foley 

et al., 2011). One of the most important stakeholders are end consumers. Current 

dietary choices which are marked by a high intake of calories, processed food and 

red meats are proven to have aversive effects on the environment as well as on 

human health (Garnett, 2016; Willett et al., 2019). Simultaneously, farmers are 

experiencing barriers to diversifying their cropping systems due to a lack of 

financial returns and diversification knowledge (Id et al., 2020).  

Furthermore, dietary choices which are marked by a high intake of animal-based 

products are exacerbating the emissions from food systems. The production of 

animal products is connected to large losses and inefficiencies of converting energy 

into protein, reaching a loss rate of 82% (Alexander et al., 2017). Moreover, fodder 

production and grazing land for animal products occupy 77% of the agricultural 

land while only contributing 17% to the caloric intake of the world (Alvarez-

Kalverkamp et al., 2014). Thus, large areas and large amounts of energy are needed 

to produce a small fraction of resource-consuming food. To enhance the 

environmental and resource efficiency of our food systems means a shift to more 

plant-based diets (Sabaté and Soret, 2014). Plant-based diets are further advocated 

as being beneficial for human health as well as for the environment and thus are an 

important pillar for a sustainable diet (Willett et al., 2019). Still, the composition of 

a healthy and sustainable plant-based diet is challenging. In this context, grain 

legumes can be a good substitute for animal products to fulfil nutritional needs 

(Röös et al., 2020). The cultivation of grain legumes is further associated with 

multiple environmental benefits: (1) Ability to engage in biological nitrogen 

fixation and thus decreases in the need for external nitrogen fertilizer; (2) Positive 

effects as a pre-crop due to residual nitrogen and break-crop effects (Angus et al., 

1. Introduction  
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2015; Preissel et al., 2015); (3) Increases in biodiversity and crop diversification 

(Köpke and Nemecek, 2010).  

Despite the health benefits derived from the consumption of grain legumes and 

the positive environmental benefits associated with its cultivation, grain legumes 

are only grown on 1.6% of the arable land in Sweden (Swedish Board of 

Agriculture, 2020) and only represent 1% of the Swedish protein consumption 

(Röös et al., 2020). On average, a Swedish person consumes 12 grams of grain 

legumes per day (Swedish Food Agency, 2012) whereas 50 grams per day are 

recommended as part of a healthy and sustainable diet (Willet et al, 2019). Still, 

only 50% of Swedish women and 44% of Swedish men include grain legumes in 

their diets, this means that the average daily consumption is higher than 12 grams 

for people that consume grain legumes (Swedish Food Agency, 2012). Yellow pea 

(Pisum Sativum L) is one of the main grain legumes cultivated in Sweden. They 

have been traditionally used as the main ingredient for “Thursday soup”, thus it is 

a well-known, important and traditional grain legume in Sweden. Therefore, this 

study includes yellow peas as grain legumes which human consumption could be 

promoted in Sweden. 

One approach to promoting sustainable food is to provide information on its 

environmental impact (Graham and Abrahamse, 2017; Abrahamse, 2020). Yet, a 

large body of literature suggests that the provision of information is a non-effective 

strategy to promote behavioural change (Abrahamse et al., 2005; Schultz and 

Kaiser, 2012). This is further in line with research about the effect of information 

provision on sustainable food choices (Bernstad, 2014). Still, the effectiveness of 

information provision is dependent on multiple factors, such as the mode of 

communication, the framing of the message and individual differences of the 

receiver. In this, a moderation effect of consumers´ personal values could explain 

whether information provision influences consumer decision-making or not 

(Abrahamse, 2020). Thereby, personal values are argued to influence how relevant 

the information is for the consumer in the context of the decision-making process 

to consume a product. Thus, people who value the goal of safeguarding the 

environment will perceive information about environmental benefits as more 

relevant and consequently, the information will influence their decision-making 

process to a greater extent. However, literature on the moderation effect of personal 

values on the effect of information provision is scarce. Therefore, this study 

includes a measure of participants' values to shed light on the question of whether 

individual differences could explain contradicting results regarding the 

effectiveness of providing information on the environmental benefits of consumer 

behaviour.  

A recent study in France has looked at the effect of information provision about 

the environmental benefits of cultivating grain legumes on participants’ 

Willingness-to-pay (WTP) for French lentils (Marette, 2021). It was found that the 
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general effect of the information provided on participants´ WTP was small. Still, 

the effect of the information provided on participants’ WTP for French lentils was 

influenced by multiple factors. Here, the effect of the information provided was 

stronger for organic and organic & local lentils in comparison to conventional 

lentils implying that the type of product influences the effect of the information 

provided on participants´ WTP. Building upon this result, three different resellers 

of Swedish produced grain legumes have been included to understand whether a 

potential effect of the information provision interacts with the type of product 

participants were presented with. In this, it is argued that the information provided 

has a greater effect when it matches the goals and operations of the reseller of the 

presented yellow peas. Overall, this paper aims to shed light on the relationship 

between providing information about environmental benefits, individual 

differences of the receiver as well as the interaction with the operations and goals 

of different Swedish resellers of yellow peas.  
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This study aims to look at whether the consumption of Swedish grain legumes can 

be promoted by providing information about environmental benefits resulting from 

the cultivation of grain legumes in Sweden. In this, it is accounted for the personal 

values of participants as well as different resellers of Swedish yellow peas 

(conventional, organic, small-scale organic).  

 

The specific objectives of the study are: 

- Evaluate whether information provision about the environmental benefits 

of cultivating yellow peas in Sweden influences participants´ Willingness-

to-pay. 

- Explore how and/or whether the effect of providing information about 

environmental benefits of cultivating yellow peas differs between different 

resellers of Swedish yellow peas.   

- To understand whether personal values moderate the effect of providing 

information on the environmental benefits of cultivating yellow peas.  

- Obtain an initial insight into the frequency, perceived hinders and 

motivators to consume grain legumes. 

This study attempts to understand whether the construct of personal values has 

a moderating effect on the relation between participants WTP and the provision of 

information about environmental benefits from the cultivation of grain legumes. 

Hereby, it is further controlled for different resellers of Swedish produced yellow 

peas (Conventional, Organic, Small-scale Organic). It is suggested that the message 

provision has the strongest effect for small-scale organic yellow peas for people 

that affiliate themselves with nature. Because firstly, the information seems most 

relevant for participants who value the outcome of safeguarding the environment 

and secondly, the information about environmental benefits matches to the greatest 

extent with the goals and operations of the small-scale organic company. This 

information can be useful to understand how grain legume consumption can be 

promoted most effectively.  

2. Research objectives. 
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The above objectives are based on the following three hypotheses: 

I. The provision of information about the environmental benefits of 

integrating grain legumes in the Swedish agricultural landscape 

increases consumers’ Willingness-to-pay for Swedish produced 

yellow peas. 

II. The extent of the increase in Willingness-to-pay is influenced by 

the goals and operations of the reseller, hereby, the increase will be 

the greatest for the small-scale organic reseller (Nordisk Råvara).  

III. An increase in Willingness-to-pay correlates positively with 

consumers´ endorsement of biospheric values (Consumers who 

affiliate themselves with the environment increase their WTP by a 

greater extent than participants that do not).  

This study only includes a measure of participants´ WTP without any financial or 

external consequences. Thus, it is questionable whether the indication of the WTP 

has any external value.  

 

According to FAO (2018), food systems are: “Systems that encompass the entire 

range of actors and their interlinked value-adding activities involved in the 

production, aggregation, processing, distribution, consumption and disposal of 

food products that originate from agriculture, forestry or fisheries, and parts of the 

broader economic, societal and natural environments in which they are 

embedded.” 

Thus, food systems are complex in their nature and include many stakeholders. 

Consequently, this paper takes an interdisciplinary approach in which different 

facets to sustainable food choices are integrated. In the subsequent sections, 

relevant facets to the consumption of grain legumes in Sweden are presented. This 

is done by acknowledging the complexity of the study topic “Consumption of grain 

legumes in the Swedish context”. The information described in the subsequent 

sections focuses on larger systems as agricultural politics as well as smaller systems 

as the individual consumer.  
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The Background information includes how agricultural policies influence the 

agricultural landscape followed by a presentation of current research within the 

field of environmental psychology that is associated with sustainable food 

consumption. Afterwards, the agricultural production within Sweden as well as 

agronomical properties of grain legumes are presented.   

3.1. Agricultural Policies 

Problems arising from modern agricultural systems cannot be understood in a 

political vacuum within the European Union due to the large influence subsidies 

have on the agricultural sector. The implementation of policies that target consumer 

behaviour bears the potential to decrease European CO2 emissions by 25% with 

food choices being one of the most influential factors (Moran et al., 2020). One 

important facet to strengthen the ability of consumers to make more sustainable 

food choices is to increase the accessibility to diverse local farming products 

(Willett et al., 2019). Therefore, it is important to understand what encourages and 

hinders farmers to grow more diverse food.  Consequently, barriers should be lifted 

for farmers to integrate more diversified cropping systems and financial incentives 

should be placed to encourage the implementation and thereby increase the 

accessibility to sustainable food for consumers (Balazs et al., 2021).  

One important tool to encourage farmers to integrate more diversified cropping 

systems are policies. The most influential policy package in the European context 

is the Common Agricultural Policy (CAP) which had a total budget of 57.98 Billion 

Euros in 2019 (European Commission, 2021). In 2020 a new reform CAP has been 

suggested. One of the main drivers for the new reform is to tackle the issue of 

insufficient environmental protection in the agricultural sector. Hereby, three basic 

agricultural practices are formulated, namely crop diversification, maintenance of 

permanent grassland and maintenance of “ecological focus areas”. To implement 

these methods the CAP 2020 reform takes a less prescriptive approach towards the 

individual contribution of its member states in comparison to its previous versions. 

Therefore, each country is asked to develop eco-schemes that function as strategical 

plans to achieve the European environmental objectives (European Commission, 

2020). These eco-schemes are connected to the first pillar of the CAP which deals 

3. Background Information 
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with the direct payment budget of the member states. Thus, countries will have the 

chance to steer their agricultural sector by formulating conditionalities that farmers 

need to follow to receive subsidies.  

To assure that the payments are facilitating the necessary change certain 

conditionalities are prescribed. Hereby, ‘Good Agricultural and Environmental 

Conditions (GAEC) and ‘Statutory Management Requirements’ are defined and 

used as standards to mitigate and adapt to climate change; address water challenges; 

soil protection and quality; land management; and protection and quality of 

biodiversity. The resulting GAEC are summarized in 10 conditionalities that are 

linked to farmers’ income support. On top of these the European Union plans to 

give freedom to countries to define eco-schemes to encourage farmers to go beyond 

mandatory and baseline requirements of the conditionalities. The resulting eco-

schemes vary across countries to increase national efforts to address more local and 

context-dependent climate change issues. Hereby, the participation of farmers is 

voluntary and can be based on 1-year commitments, which is understood to be an 

advantage over previous multi-annual commitments (European Commission, 

2021).  

The resulting regulations vary across countries in the European Union. In 

Germany, one of the suggested conditionalities is that farmers need to integrate crop 

rotations with at least 5 different crops of which at least 10 % must be grain legumes 

(Federal Ministry of Food and Agriculture, 2021). Whereas in the Swedish proposal 

the eco-schemes are less prescriptive and rather abstract. They focus on the 

integration of flower strips, inclusion of cover crops, catch crops and soil 

preparation in spring and organic production systems. It is further mentioned that 

the introduction of subsidies for the cultivation of protein crops in Sweden is not 

recommended, due to concerns about limitations to cultivate protein crops and a 

lack of demand. Therefore, it is suggested that the area dedicated to the cultivation 

of protein crops will not increase even if subsidies were implemented. At the current 

state, the financial difference between cultivating protein crops as grain legumes 

and cultivating cereals is approximated to 900 SEK (1 Euro ~ 10 SEK) per hectare. 

To ensure that protein crops have a similar financial return would mean that they 

should be subsidized with 900 SEK per hectare (The Swedish Board of Agriculture, 

2021). The eco-scheme conditions are linked to 20% of the total CAP budget and 

would be implemented in the period between 2023 and 2027. Changes in the 

payments schemes of subsidies will result in shifts in production systems and thus 

change the food that is available on our shelves. To ensure that the environmental 

targets can be met through the implementation of these eco-schemes means to look 

at the whole situation in which farmers are confronted with a market that is steered 

by the demand. And thus, it is most crucial that effective policies target production 

systems as well as the consumer side to circumvent that farmers disobey countries´ 

recommendations due to a lack of consumer demand and thus a lack of financial 
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returns. Hereby, it is of interest to look at how demand can be introduced or 

supported for products that comply with the suggestions of the new policy package 

to prevent that a lack of demand develops into a stuck point for innovating cropping 

systems and to cultivate food in more diversified cropping systems.  

3.1  Agricultural policies and consumer behaviour 

 It is important to change consumer behaviour to assure that sustainably produced 

food (e.g., food from more diversified cropping systems) has a demand. The need 

to change food choices is further stressed by the insufficiency of technological 

advancements to satisfy consumer demand without harming the environment 

(Bajželj et al., 2014). The underlying driver is the high demand for animal products 

which are connected to large inefficiencies. A further worsening of the situation is 

likely to occur when future economic growth is still associated with a shift from 

staple food diets to more meat-based diets (FAO, 2020). Overall, a positive 

correlation between the level of income per household and carbon footprint is 

observed in the European context (Ivanova and Wood, 2020). Economic growth is 

not only linked to an increase in meat consumption but rather to an overall increase 

in carbon emissions. To decrease the environmental impact of food systems implies 

stopping this trend and to showcase how economic growth can be decoupled from 

an increase in meat consumption. Thus, changes in human behaviour are needed to 

ensure that environmental targets can be met. 

3.2 The influence of values on environmental 

behaviour 

Schwartz theory of basic values seem most relevant for understanding people’s 

engagement in pro-environmental behaviour. Previous research has shown that the 

affiliation with more universal values is associated with organic food choices 

(Vermeir and Verbeke, 2008) and vegetarianism (Hayley, Zinkiewicz and 

Hardiman, 2015; Graham and Abrahamse, 2017). Universal values are associated 

with the self-transcendence dimension of values and reflect how important caring 

for the environment is to a person. Values are the motivational bases for behaviour 

and attitudes and function as guiding principles for our life. According to Schwartz, 

values are defined as: “Desirable transsituational goals, varying in importance, that 

serve as guiding principles in the life of a person or other social entities.” (Schwartz, 

1994). This implies that individual behaviour is influenced by underlying goals 

which build the motivational bases for behaviours and attitudes. Ten basic values 

have been identified across different cultures and are regarded as relatively stable 

over time and are shared within cultural groups in Figure 1 (Stern, 2000). The 



17 

values are defined by the broad goals it expresses. The ten identified values are: 

Self-Direction, Stimulation, Hedonism, Achievement, Power, Security, 

Conformity, Tradition, Benevolence and Universalism (Schwartz, 2012). These 

values and their underlying motivational goals can be in conflict or congruent. 

Therefore, the values are organized along two bipolar dimensions, namely 

´openness to change to conservation´ and ̀ self-enhancement to self-transcendence´.  

To further express the relations between the values a circular structure has been 

suggested by Schwartz (1994). The circle represents the motivational continuum in 

which the distance between the values represents their relation. Values that are 

closely related are placed adjacent and antagonistic values are placed in distance to 

each other. However, it is suggested that all ten values relate to any other variable 

(behaviour, attitude, age, etc.) in an integrated manner. The prioritization of values 

differs between individuals and situations. The personal importance of different 

values determines their influence on individuals’ decision-making processes, 

meaning that people make decisions based on what is most important in their life 

in the given situation.  

 

Figure 1. Visualizes the theoretical framework of relations between the ten different values (graphic 

taken from Schwartz, 2012) 
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Each value, in turn, can be associated with a palette of behaviours that are 

associated with one’s life goals. When one behaviour stays in conflict with different 

values the importance of the value determines its effect on the decision-making 

process. Imagine one person goes to a grocery shop, this person enjoys the pleasure 

of food (hedonic) but still thinks that environmental (universal) aspects are 

important. When this person is confronted with a piece of cheese that is tasty but 

bad for the environment, the person will most likely act following the value that is 

most important in this context. Thus, values influence what importance is ascribed 

to anticipated outcomes of behaviours, how a situation is perceived, and which 

alternative behaviours are considered (Steg et al., 2014). Building up on the model 

of Schwartz four values have been identified to be most relevant in the context of 

pro-environmental behaviour. These values are: egoistic (i.e., concern for personal 

resources), hedonic (i.e., concern for pleasure and comfort), altruistic (i.e., concern 

for others) and biospheric values (i.e., concern for the environment) (Bouman, Steg 

and Kiers, 2018).  

The potential influence of personal values on decision-making processes makes 

it possible to develop interventions. These interventions can aim to increase the 

importance of values or make them salient in situations to increase the likelihood 

of people engaging in desired behaviours (Vermeir et al., 2020). This can be done 

by stressing how one’s behaviour contributes to achieving one’s goals. In this, it is 

argued that people are motivated to perform behaviours by their positive valuation 

of the outcome (Moors, Boddez and De Houwer, 2017). In this context, it was found 

that providing information on the climate impact of meat consumption had a greater 

impact on future intentions to consume meat for people that have high self-

transcendence values (Graham and Abrahamse, 2017). This means that people who 

affiliate themselves with more universal values that include others, as well as the 

environment, were more affected by the information about the environmental 

impact of meat consumption. Therefore, it can beneficial to underline how certain 

food choices relate to larger goals such as safeguarding the environment to promote 

its consumption.  

3.3 Important personal values in the context of 

sustainable food choices.  

It is important to assure that consumers know about the impact of their food choices 

to assure that they can make choices that are in line with their goals (Gifford and 

Nilsson, 2014). In the context of sustainable food choices, it means that the 

likelihood of choosing sustainable products is increased when people value the 

outcome of safeguarding the environment and when they are aware of the impact 

of their choices (Vermeir et al., 2020). Current research tends to focus mostly on 
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the provision of information about the negative impact of one’s food choices, such 

as carbon labels. Studies focusing on the communication of environmental benefits 

resulting from one’s food choices and the interaction with participants´ values are 

relatively rare (Abrahamse, 2020). There is a knowledge gap on whether 

communicating environmental benefits can affect consumers´ decision-making 

processes and what role personal values play in this process. In this, it can be argued 

that personal values highlight the importance of the information and thus lead to a 

higher likelihood to engage in behaviour that is in line with one’s life goals (Köster 

et al., 2021). This implies that environmental values lead to more sustainable food 

choices (Vermeir and Verbeke, 2008). Thus, it is purposeful to advocate how food 

choices relate to environmental values to increase the demand for sustainable food 

products and to assure that consumers can make the most educated choices.  

However, this approach may only function for people that value the environment 

and thus perceive the information as most relevant in the decision-making process 

of buying food. Whereas it could potentially decrease the likelihood of consumers 

that perceive other goals as most relevant in the decision-making to buy the product. 

Moreover, changing food choices appears to be an especially difficult process 

due to its central role in people´s lifestyles (Sonestedt et al., 2005) and cultural 

influences (Tiu Wright, Nancarrow and Kwok, 2001) as people do not exclusively 

act upon their values while engaging in sustainable food choices. Different 

motivators and facets to sustainable food are in place and lead to engagement in the 

behaviour, such as price and health factors (Mullee et al., 2017). Furthermore, 

knowledge is an important factor influencing consumers´ intention to buy local or 

organic products (Zepeda and Deal, 2009). The process underlying the role of 

knowledge is the activation of personal norms (Vermeir et al., 2020). Personal 

norms are guiding principles that people deploy to themselves which are rooted in 

one’s values. Thus, highlighting how behaviour can contribute to achieving one’s 

goals can make them more salient and thus increase engagement. Therefore, it is 

suggested that stressing the relation between food choices and environmental 

consequences can influence consumers´ behaviour. The underlying mechanism 

leading to behavioural change is to make the relation between personal values and 

food choices more salient. Subsequently, the likelihood of consumers who value 

the environment and perceive it as being most relevant in the context of the 

decision-making process to purchase a product would increase through the 

provision of information about environmental benefits.  
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3.4  Information about environmental impacts and 

consumers´ choices. 

In general, it seems that most people are aware of climate change but lack the 

knowledge to evaluate the environmental impact of their behaviour (Mbow, C. et 

al., 2019). This inability to assess one’s behaviour seems to be independent of the 

level of motivation to engage in pro-environmental behaviour (Wynes, Zhao and 

Donner, 2020). This means that people who value the environment are still lacking 

the necessary information to make climate-accurate choices. This gap between 

motivation and action is further enhanced through the cultural embeddedness of 

unsustainable food choices and the perceived effort to change food habits. One 

potential solution to decrease this gap is hoped to be found in information provision. 

An important tool to enhance the availability of information for the consumer and 

to increase the transparency of the supply chain is digitalization (WBGU, 2020). 

Hereby, it is assumed that an increase in information availability will translate into 

behavioural changes. Thus, a moderation effect of information between motivation 

and actual behaviour is suggested. This would mean that motivation is more likely 

translated into action when information is readily available (Grunert, Hieke and 

Wills, 2014). Therefore, it seems crucial to educate consumers about the 

environmental impacts of their choices.  

3.5 Swedish Food systems’ impact on the 

environment. 

In order to identify products that promote more sustainable and diversified cropping 

systems, it is important to gain an understanding of the current agricultural system 

that consumers´ decisions are placed in. The Swedish food system in its current 

state appears to be non-sustainable on multiple levels. It harms the environment 

through its large emissions of greenhouse gases during cultivation, transportation 

and production (Moberg et al., 2020). The levels of emissions are to a large extent 

associated with the relatively high consumption of meat and dairy products (Martin 

and Brandão, 2017). Currently, the Swedish agricultural landscape is dominated by 

cereal cultivation. Its cultivation occupies approximately 40% of the agricultural 

land (The Swedish Board of Agriculture, 2009). Hereby, the yields vary across the 

country from least productive in the north to most productive in the south. Such a 

mere focus on the cultivation of cereals is often accompanied by great use of 

inorganic fertilizer and agrochemicals, which harm the environment. In contrast, 

building on more diversified cropping systems can increase ecosystem services and 

thus increase stability and decreases the necessity of external inputs (Gliessman, 

2015). The diversification of the cropping system further enables consumers to 
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choose from a larger palette of different products to compose a healthy diet (Willett 

et al., 2019). This suggests that implementing more diversified cropping systems in 

Sweden can lead to a multitude of positive effects as increasing the accessibility to 

healthy diets, supporting local biodiversity and strengthening the resilience of 

cropping systems. One way to promote more diversification of Swedish cropping 

systems is to increase the cultivation of grain legumes (Köpke and Nemecek, 2010). 

Hereby, consumers can play an important role by creating a demand for locally 

grown grain legumes and thus supporting the diversification of Swedish cropping 

systems. 

3.6 The role of grain legumes. 

One potential contribution to achieving more diversified cropping systems in 

Sweden is to increase grain legume cultivation and to shift the consumption from 

red meat to grain legumes (Röös et al., 2020). Grain legumes are defined as arable 

crops belonging to the Leguminosae family and the sub-family of Fabaceae. 

Important grain legumes cultivated in Sweden are fava beans (Vicia faba), yellow 

peas (Pisum sativum), grey peas (P. sativumvararvense), common beans (Phaseolus 

vulgaris) and lentils (Lens culinaris). They are primarily cultivated for their grains 

which are mostly used for human or animal consumption (Nemecek et al., 2008). 

Grain legumes are beneficial on multiple levels, as they benefit soil fertility, prevent 

the spread of diseases in cereal-based cropping systems as break crops and serve as 

an alternative source to animal-based proteins.  

The underlying mechanism of increasing soil fertility is a symbiotic relationship 

with Rhizobia bacteria which can fix Nitrogen from the atmosphere and make it 

accessible to biotic organisms in the soil (Jensen et al., 2012). The available 

nitrogen can either be utilized by subsequent or accompanying crops. The 

integration of grain legumes in cropping systems can decrease nitrogen fertilization 

by 23–31 kg ha−1 for subsequent crops and can increase the yields by 0.5–1.6 Mg 

ha−1 in comparison to cereals as a pre-crop (Preissel et al., 2015). Grain legumes 

are furthermore highly efficient in converting nitrogen into protein. This leads to 

low investments costs of only 1-2 kg of new nitrogen for producing 1.0 kg of 

protein, whereas 1.0 kg of beef protein demands 15-20 kg of new nitrogen (Leip et 

al., 2014). Thus, grain legumes can strongly reduce the demand for additional 

nitrogen in the farming system while at the same time producing protein for food 

and feed. Furthermore, grain legumes can mitigate climate change by reducing the 

use of mineral fertilizers which are associated with considerable Greenhouse Gas 

emissions (Jensen et al., 2012). 

Grain legumes further function as important break crops in cereal-based 

cropping systems as they decrease the risk of built-up diseases and pests, help with 

weed management and benefit the soil structure (Watson et al., 2017). This results 
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in lower demands for agrochemicals in crop sequences that include grain legumes 

due to an increase in diversity (Jensen et al., 2012). Overall, multiple environmental 

benefits are associated with the cultivation of grain legumes. However, the 

consumption and cultivation of grain legumes are relatively low in Sweden. 

Therefore, it is of interest to research how grain legume cultivation can be promoted 

in Sweden. One way to make the cultivation of grain legumes more attractive to 

farmers is to ensure a stable demand. Here, consumers can create a demand which 

subsequently will influence the crop choices of farmers. 

3.7 Drawbacks of Cultivating Grain Legumes. 

Besides the positive aspects of cultivating grain legumes, it is also associated with 

risks such as nitrogen leakage, soil-borne diseases, pathogens, pests and logging. 

Therefore, the integration of grain legumes into crop rotations must be well 

planned. Grain legumes should not be planted too frequently on the same land to 

prevent the spread of soil-borne legume diseases, pests and pathogens (Watson et 

al., 2017). The nitrogen which is made available from the cultivation of grain 

legumes must be taken up by subsequent crops to prevent leakage. Therefore, it is 

advised to utilize catch crops that have a high nitrogen demand. Intercropping grain 

legumes with cereals has multiple positive aspects, as it prevents the spread of 

diseases, decreases the risk of logging and creates a synergy of supplying the cereal 

with nitrogen (Jensen et al., 2020). Overall, the cultivation of grain legumes should 

be planned carefully to assure that those drawbacks are held at a minimal level and 

to ensure that they can express their full potential to benefit the environment, so the 

environmental benefits communicated to consumers are holding true.  

3.8 The role of grain legumes - For human health. 

An increase in the consumption and cultivation of grain legumes in Sweden could 

lead to a win-win situation in which the environment and human health would 

benefit. The EAT-LANCET report has composed a diet in which human health and 

environmental health are balanced (Willett et al., 2019). The resulting Planet Health 

Diet includes a great increase in fruit, vegetable, and grain legume consumption in 

comparison to the current Swedish diet, which is heavily based on meat products. 

It further implies that the consumption of animal products should be decreased to a 

great extent, with red meat consumption being as low as 14 grams per day (Willett 

et al., 2019). It is important to pay close attention to the composition of more plant-

based diets to prevent health risks from nutritional deficiency (Millward and 

Garnett, 2010). Here, it is suggested that grain legumes can play a key role in 

composing more plant-based diets to ensure a healthy diet in the Swedish context 
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(Röös et al., 2020). Thereby, grain legumes are connected to multiple health 

benefits and are vital in the prevention of cardiovascular disease and type 2 diabetes 

(Clemente and Olias, 2017). Moreover, grain legumes are an important source of 

proteins, carbohydrates, minerals and vitamins micronutrients. However, grain 

legumes are often associated with anti-nutritional compounds which hamper the 

uptake of nutrients in the body. Still, new studies are re-evaluating the health effects 

of these compounds and suggest that they could be linked to health benefits and 

that the content of anti-nutritional compounds can be greatly decreased through 

soaking and boiling (Röös et al., 2020). Overall, grain legumes are important in the 

composition of healthy and sustainable diets which are marked by low consumption 

of animal products. 

Another important facet to a potential increase in the consumption of grain 

legumes is to facilitate its local consumption. Here, the potential increase in 

production of Swedish produced grain should meet a local demand to ensure that it 

will contribute to more sustainable food systems. In 2017, only 1 per cent of 

Swedish protein intake originated from legume consumption (FAO, 2017). 

However, the environmental benefits of legume cultivation and positive health 

effects stress the need to increase its consumption. A study has shown that 

exchanging 50% of the Swedish protein intake through locally cultivated grain 

legumes would decrease the climate impact of the Swedish diet by 20 % and land 

use by 23 % (Röös et al., 2020). This would imply a rise from an approximate 

consumption of 12 grams (Swedish Food Agency, 2012) to 55 grams per capita and 

a day of grain legumes (Röös et al., 2020). Still, the underlying increase in 

production would lead to challenges that originate from a lack of well-adapted 

cultivars, necessary processing facilities and lack of consumer awareness. At the 

field level, the largest hinders are preventing the spread of diseases, pests and weed 

control. The current study focuses on yellow peas (Pisum Saitvum L), a grain 

legume that has been cultivated in Sweden for an extended period and that farmers 

are familiar with.  

3.9 Yellow Peas (Pisum Saitvum L). 

Yellow peas have been a staple food in Sweden since the 13th century and have a 

long tradition of being eaten in a Thursday soup. It has been one of the most 

frequently cultivated legumes in Sweden with a production size of 48.900 tons in 

2018 and it was grown on 0.8% of the Swedish cropland which corresponds to 

18.000 ha. It is further assumed that yellow peas and Faba beans have the greatest 

potential for expansion of cultivation area among grain legumes in Sweden due to 

suitable climatic conditions (Swedish Board of Agriculture, 2020). Currently, 80% 

of the Swedish produced legumes are utilized as animal fodder and only 3 % are 

used for human consumption in Sweden, the remaining grain legumes are exported 
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to Asia (Tidåker et al., 2021). Simultaneously, the production of yellow peas has 

decreased in recent years. However, a shift in demand has been observed for more 

human consumption  (Johnson, 2019). In general, early signals of an increase in 

demand for grain legumes (processed or raw) have been detected which is linked 

to a rise in flexitarian and plant-based diets (Dagevos, 2014; Cusworth, Garnett and 

Lorimer, 2021). To accelerate this trend, it is important to assure that the benefits, 

such as the high efficiencies to utilize nitrogen to produce proteins in grain legumes 

are exploited. Utilizing grain legumes as fodder undermines its beneficial effects as 

the efficiency to convert to human food is reduced considerably. Hence, it is crucial 

that an actual increase in grain legume cultivation in Sweden would correlate with 

an increase in human consumption.  

It is also important that the production meets a local demand to minimize GHG 

emissions through (long-distance) transportation. The origin of grain legumes as 

well as the state in which they are sold, pre-boiled or dried, makes a large difference 

in its potential environmental impact. One of the biggest factors is the distance grain 

legumes are transported by truck. The largest emissions are caused by the trading 

of legumes that are cultivated in Sweden and then boiled in another country to be 

shipped back to the Swedish market for consumption (Tidåker et al., 2021). To 

enable consumers to make conscious decisions about the environmental impact of 

their food choices, it is important to enhance the transparency of the supply chain. 

Still, it is uncertain how this information will affect consumer choices.  

3.10 Challenges of diversifying the Swedish food 

system. 

Consumer choices should be considered while developing strategies to diversify 

farming systems in Sweden. Changes in the production level should correlate with 

consumers’ demand to assure that more sustainable food systems can be developed. 

The current situation in which the largest shares of Swedish produced grain legumes 

are either utilized for animal fodder or are exported to Asia for human consumption 

is not solving the common challenges in our food systems. To make sure that the 

environmental benefits of integrating grain legumes are not outweighed by 

emissions caused through transportation or by inefficiencies connected to meat 

production, it is important to establish a Swedish demand for human consumption 

of grain legumes. Still, changing food choices is complex and difficult to achieve 

since food choices are often accompanied by taste preferences, social norms and 

culinary traditions (Sabaté and Soret, 2014). However, in the past century, a clear 

shift in dietary habits in Sweden has occurred moving to higher levels of meat 

consumption and an overall decrease in the consumption of milk (The Swedish 
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Board of Agriculture, 2009). This showcases the capability of the Swedish 

consumers to adapt their diets and hence new trends could be established. 

 The uptick of interest in sustainable diets can be utilized to build up the 

momentum to change consumer behaviour. Here, it is important that consumers can 

make accurate decisions about the sustainability of products. The important role of 

awareness about the benefits of more diversified crop systems on the consumer side 

was further stressed by an analysis of perceived bottlenecks for crop diversification. 

This study carried out by Id and colleagues (2020) identified multiple factors at 

different levels of the food system in 11 countries that block farmers from 

developing more diversified cropping systems (Id et al., 2020). The results are 

based on interviews with 25 stakeholders that promote the diversification of 

farming systems in the context of a horizon Europe project, DiverIMPACTS 

(http://www.diverimpacts.net). The most frequently mentioned bottleneck at the 

market level was the lack of awareness and/or low visibility of benefits of 

diversification benefits. This study tries to answer the question of whether 

increasing awareness about the benefits of more diversified cropping systems 

affects consumer behaviour.  

The effect of communicating the environmental impacts of food systems to 

consumers is influenced by multiple factors. A study conducted in France has 

shown that the communication of environmental benefits of integrating grain 

legumes had different impacts depending on the type of product presented. It was 

shown that providing information about environmental benefits had a positive 

effect on consumers´ WTP for ´organic ´ and ´organic & local´ lentils, whereas no 

effect was found for lentils without labels (Marette, 2021). This is associated with 

halo effects that exist with organic labels. Previous research (Yiridoe et al., 2005) 

has indicated that consumers connect a multitude of positive aspects with organic 

labels. These benefits include health, taste, nutritional values and safety issues 

showing that consumers make broad assumptions about the organic label. However, 

this effect is unlikely to be replicated for other ecolabel schemes (Röös and 

Tjärnemo, 2011). Building upon this, three different Swedish grain legume resellers 

are included in this study which vary in their scale of production and whether their 

products are organically certified or not. Through the integration of the different 

products a deeper insight into the effect of communicating environmental benefits 

to Swedish consumers is gained. 

http://www.diverimpacts.net/
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To test the aforementioned hypotheses an online survey has been constructed. In 

this study, a convenience sample has been used. This survey was sent out to all 

student email accounts of the Swedish University of Agricultural Sciences (SLU), 

shared with employees of the Department of Biosystems and Technology (SLU) 

and the Department of Ecology (SLU), and the researchers/employees, in turn, 

shared the survey link to other friends, organizations, and the general public. The 

largest proportion (91.4%) utilized the link that was sent out through the student 

email accounts. To promote participation, an opportunity to take part in a lottery 

was offered. The lottery winner won a 50% discount voucher for the online shop of 

Nordisk Råvara. The Survey was constructed in Qualtrics and the average response 

time was advertised as 10 to 15 minutes. The questionnaire was first written in 

English and then translated into Swedish with the help of a native speaker. 

Subsequently, the translation was read and corrected by another native Swedish 

speaker before sending it out. Before making the survey public, a pilot test with 12 

participants was performed to gather feedback and to work on further 

improvements.   

4.1 Survey Structure   

At the beginning of the survey participants were briefly introduced to the study and 

signed an informed consent that their data will only be utilized for research 

purposes. Hereby, participants were informed that the study surrounds food choices 

and that they will be asked questions about themselves and their food choices. A 

list of survey questions can be found in Appendix 1 (pp.70). A prerequisite to the 

participation was to be at least 18 years old. Afterwards, a measure of participants´ 

values was placed to assure that the responses were genuine and not influenced by 

the experimental design. Subsequently, two brief descriptions of the companies 

were provided. Then participants were asked to indicate their WTP for one package 

of Swedish produced yellow peas from one of the two companies included in the 

experimental condition they were assigned to. This was followed by information 

about the environmental benefits of cultivating grain legumes in Sweden. 

Thereafter a second round of measuring participants’ WTP took place, however this 

time the yellow peas were from the second company. Next participants chose 

4. Materials and Methods  
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between the two presented products followed by measures of their general food 

choices, their grain legume consumption, and general demographics. In the 

subsequent, the individual measures are presented in detail. 

4.2 Environmental Schwartz Value Measure. 

To measure personal values that influence the decision-making process in the 

context of pro-environmental behaviour, the Environmental Schwartz Value 

Survey (E-SVS) was used (de Groot and Steg, 2008; Steg et al., 2014; Bouman, 

Steg and Kiers, 2018). The four values of interest are egoistic, hedonic, altruistic 

and biospheric. The E-SVS includes 16 items of which 14 are originating from the 

original Schwartz Value Survey (SVS) (Schwartz, 1994) and two additional items 

to measure biospheric values since they are thought to be underrepresented in the 

original SVS (Stern, Dietz and Guagnano, 1998). The E-SVS includes 16 different 

value statements (e.g, “Unity with nature”) followed by short descriptions (e.g., 

“fitting in with nature”) that clarify the meaning of the statement. Following 

Bouman, Steg and Kiers (2018), each value statement is accompanied by a 9-point 

Likert scale which ranges from -1 (opposing to my values) to 0 (not important) to 

6 (very important) to 7 (of supreme importance). This was done to enable 

participants to differentiate between the importance of different values items as 

suggested by Schwartz (2012). The 16 items are clustered into the four overarching 

groups of values. The hedonic value is measured by three items (e.g.,” Self-

indulgence”), egoistic by five items (e.g., “Being ambitious”), altruistic by four 

items (e.g., “Helpful”) and biospheric value by four times (e.g., “Unity with 

Nature”), see figure 2 for an overview over the different items and how they connect 

to the overarching values.  Following Schwartz (1992), participants were instructed 

to rate the importance of the value statements as a guiding principle in their lives. 

Simultaneously, participants were prompt to vary their responses and were 

reminded that usual respondents only rate two value statements with “of supreme 

importance” (see the appendix pages 70 and 71 for the whole measure). This was 

done to achieve variation in the responses of the participants. The overall mean 

scores for the different values were as following egoistic (M = 4.37, SD = 1.22, α = 

0.73), hedonic (M = 6.67, SD = 1.24, α = 0.76), altruistic (M = 7.25, SD = 1.15, α = 

0.76) and biospheric values (M = 7.29, SD = 1.24, α = 0.81) these mean scores were 

later utilized in the analysis. 
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Values Means Standard 

Deviations 

Cronbach´s 

alpha (α) 

Hedonic 

1. Pleasure 

2. Enjoying life 

3. Self-Indulgent 

6.67 1.24 0.76 

Egoistic 

4. Social Power 

5. Wealth 

6. Authority 

7. Influential 

8. Being Ambitious 

4.37 1.22 0.73 

Altruistic 

9. Equality 

10. A world at Peace 

11. Social Justice 

12. Helpful 

 

7.25 1.15 0.76 

Biospheric 

13. Respecting the earth 

14. Unity with nature 

15. Protecting the 

environment 

16. Preventing 

pollution 

7.29 1.24 0.81 

Figure 2. Presents the overarching clusters of values and the items they were measured with. 

Furthermore, Means, Standard Deviation and Cronbach´s alpha of the items are reported. 
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4.3 The offered products. 

 

 

Figure 3. Shows the three different products used in the study. On the left is Nordisk Råvara (small-

scale organic) next to GoGreen Lantmännen (conventional) in the middle and ICA I love Eco 

(organic) on the right. All packages hold 500 grams of Swedish produced yellow Peas. 

 

The three products included in the study were selected because they ought to be 

representative of the Swedish market for Swedish produced yellow peas. Figure 3 

shows the packages presented to participants. Each package contains 500 grams of 

yellow peas. The brands chosen were Nordisk Råvara, GoGreen Lantmännen and 

ICA I love Eco. All yellow peas are produced in Sweden and are organically 

certified besides GoGreen Lantmännen. The companies vary in their size of 

production and their organizational structures. The yellow peas of Nordisk Råvara 

are a niche product that can only be found in some supermarkets, independent shops 

and online shops across Sweden. Whereas the other products are commonly 

 

 

Observed 

prices in 

stores not 

revealed in 

Study  

           45 SEK                      11 SEK                      13.95 SEK 
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available in supermarkets. To assure that participants are aware of the operations 

and goals of the different companies; descriptions were provided. Below you will 

find the descriptions of the companies included in the study. 

 

 

 

 

Nordisk Råvara 

Nordisk Råvara is a small company that works in close cooperation with 25 

Swedish farmers. They aim to enable Swedish farmers to grow food in a good 

way by offering a market channel. The company ensures that its products are 

produced locally and with care for the environment. Further, they encourage 

farmers to try new methods of crop cultivation. They sell organically certified 

lentils, peas, beans and quinoa. All their products are produced in Sweden. 

 

GoGreen 

GoGreen is part of the Lantmännen group, which is a large-scale agricultural 

cooperative and is owned by 20.000 Swedish farmers. It includes many different 

branches and brands. The focus of GoGreen is to make sustainable food easier to 

access and more fun. The assortment includes dried grains, processed food and 

boiled legumes. The company sells diverse Swedish products as well as non-

Swedish produce, some of the produce is organically certified. 

 

ICA I love Eco 

“ICA I love Eco” is part of the ICA group, which is a large company and has 

stakes in real estate, banking and pharmacy besides grocery retail. ICA is the 

leading supermarket chain in Sweden with around 1.300 stores across Sweden. 

ICA has multiple lines of products in their offer. One of their collections is “ICA 

I love Eco”, which includes organically produced and certified products from 

around the world. Their focus is to offer organic products at a low price. In this 

collection, they include some Swedish products. 

Figure 4. Shows the Information about the different resellers presented to participants in the study. Each 

participant received the corresponding descriptions of the two companies that were included in their assigned 

condition. 
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4.4 Questions about the relation to the presented 

company. 

Each participant received two information texts about the companies included in 

their experimental condition. The information was presented on individual pages in 

the survey with the logo of the company. After each presentation of the company, 

participants were asked to answer questions about their relationship with the 

company. The first question was whether they have ever purchased a product from 

the described company. It was followed by a question on how they perceive the 

company with a 5-point scale ranging from ‘very positive’ to ‘very negative’. 

Participants were further asked about the level of trust they experience towards the 

company with a 5-point scale ranging from ‘very much’ to ‘not at all’. The 

information text on the companies was introduced to assure that participants are 

familiar with the goals and operations of the different companies. Hereby, the 

descriptions texts were based on information provided on the webpages of the 

different companies in Figure 3 the information texts are displayed. 

4.5 The measure of participants´ Willingness-to-pay. 

The experimental design of the study consisted of a pretest-posttest experimental 

design. In this, it was looked at whether the provision of information about the 

environmental benefits of grain legume cultivation influenced participants´ WTP 

for Swedish yellow peas. Therefore, the WTP of participants was once measured 

before the presentation of information on the environmental benefits of cultivating 

grain legumes in Sweden and a second time after the provision. To minimize 

potential order effect that could cause biases in participants’ responses, the order of 

products has been randomized. To further control for the different companies and 

whether the effect of information provision was influenced by the reseller company, 

participants were asked to indicate their WTP for one company´s product before 

information provision on environmental benefits and for another company after. 

This design allowed us to compare the effect of information across different 

participants by comparing pre-information WTP measures with post-information 

WTP measures across participants for the same product. It further gave the 

possibility to look at the effect of WTP within participants independent of the 

products by looking at the pre-information WTP and comparing it to the post-

information WTP. The experimental design was as follows: 

Participants were randomly assigned to one of the six conditions. Depending on the 

condition they were assigned to participants were presented with two informational 

texts about the operations and goals of the company, as presented in figure 4. 

Afterwards, a picture of two yellow pea packages of the previously described 

companies were presented. The brands of the yellow peas were dependent on the 
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experimental condition of the participant. With the image of the packages came a 

short description and the instruction that they will have the opportunity to indicate 

their WTP for the products as well as their assumed actual price in the next part of 

the study. Next, one of the two products was presented with a slider for the WTP 

and one for the assumed actual price. Both sliders ranged from 0 SEK to 100 SEK. 

Before moving on to the second product, information about the environmental 

benefits of including grain legumes in Swedish cropping systems was presented, 

see Figure 6 for the full informational text. This information included three benefits 

of integrating grain legumes on the field level in Sweden. Namely a decrease in 

nitrogen application for the legume crop and subsequent crops, beneficial effects 

for pollinators and prevent the spread of diseases. After receiving the information, 

participants were asked to indicate whether the information provided is novel to 

them and whether they think this information is valuable to them as consumers. 

Subsequently, participants were asked to indicate their WTP and their assumed 

actual price for the second product. Following this task, participants chose between 

the two products when no price difference was assumed. They further had the 

opportunity to add reasoning for their choice into a text box. Figure 5 presents the 

six different conditions resulting from the study design and illustrates the structure 

of product presentation, information provision and evaluation of the WTP for the 

different products. Illustrated are the three different combinations of products. In 

this, each product has either been placed in the first WTP measure or the second 

WTP measure dependent on the experimental condition of the participant. Every 

type of product has only been subject to one evaluation of WTP per participant. 

Thus, participants indicated their WTP two times in the whole survey: Ones for one 

of the products at the first measurement time point (pre-information) and a second 

time for another product at the second measurement time point (post-information). 
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Figure 5. Presents the different conditions to which participants were randomly assigned to. 

Hereby, participants were first introduced to the two products, which are part of the study 

(Products). Afterwards, participants were asked to indicate their WTP and the assumed actual 

price for one of the products (Pre-information). Then the environmental benefits were presented 

(Environmental benefits, see Figure 3 for full text) followed by the evaluation of WTP and 

assumed actual price for the second product (Post-information). One of the six experimental 

conditions participants could have been assigned to is marked by red colour. The small numbers 

on the arrows indicate the six different conditions. 
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Figure 6. Presents the information about environmental benefits presented to participants in the 

study. 

 

Grain Legumes belong to the family of Fabaceae, which contains a vast diversity 

of plants. They are mainly grown for the food consumption of its dried seeds. 

Hereby, beans, peas and lentils are included. They have multiple environmental 

benefits when cultivated on cropland. Below you will find some of the most 

prominent ones. 

 
Decrease the Need of Nitrogen fertilization 

Grain Legumes are able to fix nitrogen from the atmosphere to the soil. The fixed 

nitrogen is available to the legume and subsequent crops, which decreases the need 

for additional nitrogen fertilization. Therefore, eating grain legumes helps the 

environment. 

 
Increasing diversity of Swedish agricultural landscape 

Currently grain legumes are grown on 2% of Swedish agricultural land. 

Increasing its cultivation will help to diversify Swedish Cropping systems, which 

decreases the spread of diseases and potential infections through pests. This leads 

to a decrease of pesticide appliance and thus helps the environment. 

 
Legumes are helping biodiversity to strive 

Legumes are blooming plants and are liked by many pollinators. The inclusion 

of legumes in the Swedish agricultural landscape can help to increase its 

biodiversity value. 

 

By choosing Swedish produced grain Legumes you support sustainable farming on 

multiple levels. The current consumption of Swedish produced grain legumes in 

Sweden is low and so its production. Therefore, it is crucial to increase its demand 

to make the integration of grain legumes more feasible for Swedish Farmers. 
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4.6 General Information about food choices 

The Survey continued by asking participants to indicate general information on 

their food choices. In this, a list of ten different attributes of food items was 

presented followed by the question of how important each attribute is for them to 

make food choices. The ten attributes are taste, price, accessibility, locality, 

convenience, health, dietary restrictions, seasonality, environmental concern and 

pleasure of consuming. Participants indicated the importance on a 5-point Likert 

scale ranging from ‘not at all important’ to ‘extremely important’. On the same 

page, participants indicated how often they consume meat products in their diet on 

a 5-point Likert scale ranging from ´Never´ to ´Multiple Times per Week´. The 

questionnaire continued with the question to what extent participants can identify 

themselves as vegetarian, vegan, flexitarian, LOHAS, meat-eater, and fish-eater. In 

this each participant indicated how much they can identify themselves with the 

presented diet regime, ranging from not at all to strongly identified. Additional 

explanations were provided for the LOHAS (Abbreviation for Lifestyles of Health 

and Sustainability: used to refer to people who are interested in healthy living and 

social and environmental issues, and who buy products related to this.) and 

Flexitarian diet (Are people who are mostly consuming vegetarian and vegan meals, 

however, they still eat meat.).  

4.7 Measures on grain legume consumption. 

Towards the end of the survey questions, participants answered four questions 

about their consumption of grain legumes. The questions were: (1) “How often do 

you eat grain legumes?” followed by five options ranging from ´never´ to ´multiple 

times per week´. (2) “How much grain legumes do you intend to eat in the future 

in comparison to current consumption after receiving information provided in the 

questionnaire?” followed by five options ranging from ́ much less´ to ́ much more´. 

(3) “What is the biggest reason for you not to eat more grain legumes?” followed 

by five options which included ´difficult to prepare´; ´not to my taste´; ´hard to 

digest´, ´lack of recipes´ and ´not applicable to me´. (4) “In which condition do you 

most commonly buy grain legumes?” followed by four options, namely ´pre-

boiled`;  `dried` ; `processed similar to Tofu` and `None of the options`.  
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4.8 Manipulation check for information about 

environmental benefits. 

The participants were asked to answer questions about the environmental benefits 

associated with the cultivation of grain legumes in Sweden. This was done to assess 

whether participants have read and understood the information provided or not. To 

receive feedback about their understanding of the content of the information 

provided, participants were asked two questions, the questions were: (1) “what have 

you learned about grain legumes during the study?” followed by three choices 

(multiple answers were possible), the choices were: “There are different Swedish 

resellers.”; “Growing grain legumes in Sweden has environmental benefits.” and 

“Grain legumes are part of the Fabaceae plant family”. (2) “What have you learned 

about environmental benefits of grain legumes during this study?” followed by five 

options (multiple answers were possible), the choices were: “They are a good 

alternative source of proteins compared to animal protein.”; “They help to decrease 

the spread of crop diseases.”;  “They are easy to store.”; “Decrease the need for 

chemical fertilizer.” and “None of the options.”   

4.9  Statistical Analysis 

The distribution of the data was analysed through a Kolmogorov-Smirnov 

normality test and a Shapiro-Wilk test to check for the assumption of a normal 

distribution and to choose the most appropriate statistical methods to analyse the 

gathered data on participants´ WTP. The Kolmogorov-Smirnov normality test tests 

the null hypothesis that the gathered data could have been collected from a normal 

distribution. The result of the test yielded that the distribution of pre-information 

WTP of participants differed significantly from a normal distribution (D (339) = 

0.110, p < 0.001). Likewise, the distribution of participants WTP in the post-

information condition significantly differed to a normal distribution (D (339) = 

0.111, p < 0.001), similar results were found for the mean WTP (across the pre-and 

post-information measure) of participants (D (339) =0.088, p< 0.001). The results 

of the Shapiro-Wilk test indicate whether a continuous variable follows a normal 

distribution or not. It yielded that the distribution of participants´ WTP in the pre-

information condition differed significantly from a normal distribution (W (339) = 

0.950, p < 0.001). Similar results were found for participants´ WTP in the post-

information condition (W (339) = 0.973, p < 0.001) and for participants mean WTP 

(W (339) = 0.088, p < 0.001). Based on these results, non-parametric tests have 

been used for the analysis of participants´ WTP. Figure 7 summarizes the results 

of the check for normal distributions in the data. 
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 Kolmogorov-Smirnov Shapiro Wilk 

 Statistic df Sig. Statistic df Sig. 

Pre-

information 

WTP 

0.110 339 < 0.001 0.950 339 < 0.001 

Post-

information 

WTP 

0.111 339 < 0.001 0.973 339 < 0.001 

Mean WTP 0.088 339 < 0.001 0.973 339 <0.001 

Figure 7. Visualizes the results of the tests for normality of the distributions for participants´ WTP 

at pre-information and post-information measurement.  

 

To test the first hypothesis that a main effect of information on participants´ 

WTP exists, a Wilcoxon Signed Rank Test was used. This test is the simplest form 

of a repeated measure design and matches a pair-wise t-test in its properties 

(Woolson, 2008). Consequently, it was tested whether participants´ WTP differed 

significantly across the two measurement points by assigning ranks to the indicated 

WTP (pre-and post-information provision). 

Mann-Whitney U test was used to analyse the second hypothesis that the effect 

of information is influenced by the product presented. The Mann-Whitney U test 

functions similarly to a two-sample t-test but does not infer any assumption about 

a normal distribution of the data (McKnight and Najab, 2010). The compared WTP 

of each product was measured between participants since each participant has only 

evaluated one product before or after the provision of information. Thus, two 

independent samples were used to compare the indicated WTP pre- and post-

information provision for each product.  

 A Spearman’s rho correlation was used to test the third hypothesis, that a 

difference between pre-and post-information WTP would correlate positively with 

participants´ endorsement of biospheric values. Spearman´s rho correlation was 

chosen due to its ability to indicate whether two non-normally distributed variables 

are correlating (Myers and Sirois, 2006). The same method was used to analyse the 

relationship between endorsement of biospheric values and WTP at pre-and post-

information measurement.  

To test whether the WTP of participants differs for the different products, 

namely Lantmännen GoGreen (conventional), ICA I love ECO (organic) and 

Nordisk Råvara (organic & small-scale), two Kruskal-Wallis tests have been 

performed. A Kruskal-Wallis test is a non-parametric test that compares three or 

more groups on a single non-normally distributed dependent variable (McKight and 

Najab, 2010). Thus, it has similar properties as a One-way ANOVA but compares 
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ranks instead of mean scores. Two tests were performed one for the pre-information 

WTP and the second for the post-information WTP. Furthermore, Kruskal-Wallis 

tests were used to compare differences between WTP and assumed actual prices for 

the different products. 

The analysis was performed with the statistical tool IBM SPSS 24.  
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5.1 Descriptive statistics 

In total 443 respondents participated in the survey. 104 responses were excluded 

due to insufficient completion of the survey resulting in a total sample size of 339 

participants. The sample was overall well educated with 70.5% holding a bachelor’s 

degree or a higher university degree. More females (74.6%) than males participated 

in the study (22.7%), 4 people indicated that they do not follow the binary sex 

classification and 5 participants preferred not to say. Participants’ ages ranged from 

19 to 76 years with a mean age of 28.99 (SD=9.00). Most of the participants 

(85.5%) earned less than 26.100 SEK (1 SEK= approx. 0.11 USD) per month before 

taxation and are thus earning less than the Swedish average. The remaining 

participants indicated in similar proportions that they either earn between 26.100 

and 36.100 SEK (7.4%) or more than 36.100 SEK (7.1%). The largest group of 

participants is currently living in Sweden (96.2%) and are thus relevant to the 

Swedish food system. Most of the participants were students (40.2%) followed by 

students who are additionally employed (11.8%) and people with full-time 

employment (11.8%). See Figures 8, 9, 10 and 11 for visualization of the 

demographics. 

 

 Lower than 

26.100 SEK per 

month 

Between 26.100 

SEK and 36.100 

SEK per month 

Higher than 

36.100 SEK per 

month 

Total 

Frequency  288 25 24 337 

Percentage 85.5 7.4 7.1 100 

Figure 8. Presents the average income of participants. 

 

 Range Mean SD 

Age 19 - 76 28.99 9.00 

Figure 9. Presents the age range, mean age, and standard deviation of participants´ age.  

5. Results  
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. 

 Less 

than 

High 

school 

High 

School  

Technical/ 

Vocational 

University 

Degree, 

Bachelor 

University 

Degree, 

Master 

Higher 

University 

Degree 

Total 

Frequency 1 95 4 145 63 31 339 

Percentage 0.3 28.0 1.2 42.8 18.6 9.1 100 

Figure 10. Presents participants´ level of education.  

 

 Employed 

full time 

Employed 

part time 

Un-

employed 

looking 

for work 

Retired Student Student 

and 

employed 

Self-

employed 

Total  

Frequency 40 6 8 3 238 40 4 339 

Percentage 11.8 1.8 2.4 0.9 70.2 11.8 1.2 100 

Figure 11. Presents participants´ working situation. 

5.1.1 Consumption of grain legumes. 

The reported frequencies of participants’ grain legume consumption are presented 

in Figure 12. In this, the greatest proportion of participants consumes grain legumes 

regularly, about once a week (37.8%). This was followed by participants that 

consume grain legumes multiple times per week (32.7%). This shows that the 

largest proportion of participants (70.5%) includes grain legumes into their diet 

frequently. Only 0.3% of participants indicated that they do not eat any grain 

legumes.  

 

How often do you eat grain legumes? 

 

 Never Rarely, 

about once 

a year 

Occasionally, 

about 

once a month 

 

Regularly, 

about 

once a week 

Multiple 

times per 

week 

Total 

Frequency 3 16 81 128 111 339 

Percentage 0.9 4.7 23.9 37.8 32.7 100 

Figure 12. Presents the frequency and percentages of participants’ consumption patterns of grain 

legumes. It shows that the majority of participants (70.5%) consumes grain legumes at least 

regularly. 
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5.1.2 Commonly bought conditions of grain legumes. 

Participants indicated in which condition they most commonly buy grain legumes. 

It was shown that the largest proportion of participants buys pre-boiled grain 

legumes (48.1%), followed by dried grain legumes (36.1%) and only a few 

participants buy processed grain legumes similar to tofu (5.3%). This information 

provides an insight into consumption patterns of grain legumes which can be useful 

in the light of developing a new product. The results are further visualized in Figure 

13. 

 

In which condition do you most commonly buy grain legumes? 

 

 Pre-

boiled 

Dried Processed 

similar to Tofu 

None of 

the Options  

Total 

Frequency 163 122 18 35 338 

Percentage 48.1 36.1 5.3 10.4 99.7 

Figure 13. Presents in which condition participants consume their grain legumes most frequently. 

The largest proportion of participants (48.1%) consumes their grain legumes pre-boiled.  

 

5.1.3 The biggest perceived hinders to consuming more grain 

legumes. 

Participants indicated that a lack of recipes (26.3%) is one of the most dominant 

hinders to increasing their consumption. Whereas difficulty to prepare has only 

been a barrier to a small proportion of participants (5.3%). See Figure 14 for a 

whole illustration of the results. 

 

What is the biggest reason for you not to eat more grain legumes? 

  

 Difficult 

to 

prepare 

Not to 

my taste 

Hard to 

digest 

Lack of 

recipes 

Not 

applicable 

to me 

Total 

Frequency 18 40 45 89 144 336 

Percentage 5.3 11.8 13.3 26.3 42.5 99.1 

Figure 14. Shows the responses of participants to the question of what hinders them from consuming 

more grain legumes. Here it is noteworthy that 26.3% stated that they experience a lack of recipes. 
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5.1.4 Future intentions to eat grain legumes. 

Most participants indicated that they would continue eating the same amount of 

grain legumes after receiving the information provided in the study (58.4%). 

Whereas 36.3% indicated that they would increase their consumption to some 

extent. In Figure 15, you can find a summary of the responses. 

 

How much grain legumes do you intend to eat in the future in comparison to 

current consumption after receiving the information provided in this 

questionnaire? 

 

 Somewhat 

less 

About  

the same 

Somewhat 

more 

Much 

more 

Total 

Frequency 5 198 123 13 339 

Percentage 1.5 58.4 36.3 3.8 100 

Figure 15. Presents participants´ responses to the question of how their grain legume consumption 

is likely to change after receiving the information provided in the study. In this, the majority (58.4%) 

is likely to consume the same amount and 36.3% are willing to increase their consumption to a 

certain extent. 

5.1.5  Difference Between shelf price and WTP. 

Participants WTP differed across the different resellers of Swedish yellow peas. To 

understand whether the WTP of participants corresponds to actual price differences 

between the products, actual shelf prices were compared to participants´ WTP. 

Here, it is observed that participants indicated the highest WTP for the yellow peas 

of Nordisk Råvara, however, it corresponds to a shelf price that is even higher 

resulting in a negative difference between WTP and actual price (-7.60 SEK). In 

contrast, the two averages of WTP for Lantmännen GoGreen and ICA I love eco 

are higher than the observed shelf price. The comparison is summarized in figure 

16.  

 

 

 Nordisk Råvara Lantmännen GoGreen ICA I love Eco 

Mean WTP in SEK 37.40 32.48 30.16 

Shelf price in SEK 45.00 11.00 13.95 

Difference in SEK -7.60 21.48 16.21 
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Mean Assumed 

actual price in SEK 

41.30 29.95 27.60 

Figure 16. Means of WTP for the different products are presented alongside shelf prices, differences 

between mean WTP and Shelf Prices and Mean assumed actual prices.  

 

5.1.6  Participants’ choice of Product when no price differences 

were assumed. 

Responses of participants to the question ‘which product they would have chosen 

if the same price would have been assumed’ are shown in Figure 17. The results 

yield that most participants would have chosen Nordisk Råvara (74.1 %; 87.5%) 

over Lantmännen GoGreen (20.5%) or ICA I love Eco (7.1%). When participants 

were asked to choose between Lantmännen GoGreen and ICA I love Eco the 

majority chose Lantmännen GoGreen (61.1 %). This indicates that most 

participants would choose the product of Nordisk Råvara (small-scale and organic) 

when no price differences were assumed. Whereas most participants indicated a 

preference to choose Lantmännen GoGreen (non-organic) over ICA I love Eco 

(organic) when confronted with this choice. 

 

 

 

Figure 17. Illustrates participants’ preference for products when the same prices are assumed. 

Responses are presented in percentages. Responses are further sorted into the three different 

conditions participants were allocated to (Nordisk Ravara & Lantmännen GoGreen; Nordisk 

Ravara & ICA I love Eco; Lantmännen GoGreen & ICA I love Eco). 
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5.2 Hypotheses Testing 

5.2.1 Information provision and its effect on WTP. 

Hypothesis 1 

“The provision of information about environmental benefits of integrating grain 

legumes in the Swedish agricultural landscape increases consumers’ Willingness-

to-pay for Swedish produced yellow peas.” 

 

Results showed that participants indicated a WTP of 33.15 ± 13.41 SEK (Mean ± 

SD) in the pre-information evaluation (before the information was provided on the 

environmental benefits of cultivating grain legumes), while in the post-information 

the WTP was 33.54 ± 13.66.  A Wilcoxon Signed Ranks Test yielded no significant 

differences in the distributions across the time points of measurement (T = 

16606.50, z = -0.92, p = 0.36). Thus, there is no indication of an effect of the 

information about environmental benefits on participants´ WTP. Therefore, the first 

hypothesis of a main effect of the information provision on participants´ WTP has 

been rejected. 

 

5.2.2 Information provision and the scale of the retailer 

company. 

Hypothesis 2 

“The extent of the increase in Willingness-to-pay is influenced by the goals and 

operations of the reseller, hereby, the increase will be the greatest for the small-

scale organic reseller (Nordisk Råvara). “ 

 

The results reject the hypothesis and show there was no significant effect of the 

information about environmental benefits on participants´ WTP. The Mann-

Whitney U test showed that the WTP for ICA I love Eco did not differ significantly 

across the two measurement points (p = 0.48). The mean of WTP for ICA I love 

ECO in the pre-information condition was 30.66 ± 12.41 SEK and 29.64 ± 12.67 

SEK for post-information. The distributions did not differ significantly (Mann-

Whitney U = 6060.50, n1 = 117 n2=110, p > 0.05). The means of WTP for Nordisk 

Råvara were 37.71 SEK in the pre-information condition and 37.17 SEK in the 
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post-information condition. The Mann-Whitney U test for Nordisk Råvara (p = 

0.92) yielded that there was no significant difference in the distribution (Mann-

Whitney U = 6275.50, n1 = 109 n2 = 116, p > 0.05). The means of WTP for 

Lantmännen GoGreen were 31.35 ± 11.34 SEK in the pre-information condition 

and 33.63 ± 14.05 SEK in the post-information condition. Here also, the Mann-

Whitney U (p = 0.24) test showed no significant differences in the distributions 

(Mann-Whitney U =5804.00, n1 = 113 n2 = 113, p > 0.05). Overall, there was no 

effect of the information on the distribution of participants´ WTP to pay for the 

yellow peas for the different products. Figure 18 visualizes the mean WTP for the 

different products across the two measurement points. 

 

 

Figure 18. The mean WTP of the three different products for pre-and post-information.  

  

5.2.3 Endorsement of biospheric values and the difference 

between pre-and post-information WTP. 

Hypothesis 3  

“An increase in Willingness-to-pay correlates positively with participants scores 

on biospheric values.” 

 

Spearman’s rho correlation yielded that there is no significant correlation between 

participants´ endorsement of biospheric values and their indicated difference 

between pre-and post- information WTP (rs (337) = -0.106, p = 0.05). Hereby, 
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difference between pre-and post- information scores have been calculated (M = 

0.39, SD = 10.01) and correlated to participants scores on biospheric values (M = 

7.29, SD = 1.24). Thus, there is no significant indication that the endorsement of 

biospheric influenced the effect of the information about environmental benefits in 

the sample. 

5.3  Effect of personal values on WTP. 

Further analyses were performed to gain a deeper understanding of the relationship 

between participants´ personal values and their WTP for Swedish produced yellow 

peas. In this context, mean scores of participants´ WTP between the two 

measurement points (pre-and post-information) have been calculated (M = 33.35, 

SD = 12.58) and correlated to participants´ scores on biospheric, altruistic, egoistic 

and hedonic values.  Spearman´s rho correlation analysis yielded that the mean 

WTP correlated significantly with participants’ biospheric values (rs (337) = 0.15, 

p < 0.01). According to Frey (2018),  a correlation coefficient of 0 to 0.19 means 

that no correlation or a very weak correlation exists. Therefore this analysis shows 

that the endorsement of biospheric values had no or a very weak effect on 

participants´ WTP for Swedish yellow peas.  

 

 Biospheric Altruistic Egoistic Hedonic 

Correlation 

Coefficient 

0.150 0.099 -0.052 0.039 

Significance 

(two-tailed) 

0.006* 0.068 0.336 0.480 

Figure 19. Presents Spearmens´ rho correlation between participants´ mean WTP (M = 33.35, SD 

= 12.58) and participant´s scores on biospheric, altruistic, egoistic and hedonic values. The results 

show that biospheric values correlated significantly but weakly with participants´ mean WTP. 

 

5.4 Initial WTP for different Products. 

The Kruskal-Wallis tests showed that significant differences across the three 

products exist in the pre- (chi-square = 15.31, p < 0.01, df = 2) and post-information 

condition (chi-square = 18.74, p < 0.01, df =2). A post hoc analysis showed that the 

WTP for Lantmännen GoGreen (chi-square = -41.14, p < 0.01, df = 1) and ICA I 

love ECO (chi-square = -46.94, p < 0.01, df = 1) significantly differed to the WTP 

for Nordisk Råvara in the pre-information condition. Whereas in the post-

information condition significant differences in WTP were found between all three 

products. In Figure 8, the results are presented through a mean plot of the WTP for 
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the different products. Visualizing mean scores across the two measurement points, 

pre-and post-information. This implies that a difference in the WTP for the different 

products exists, independent of the manipulation. Meaning that the information on 

environmental benefits of grain legume cultivation did not influence participants´ 

WTP, whereas the results show that significant differences in WTP between the 

products existed. Here, it has been found that the WTP for yellow peas from 

Nordisk Råvara is the highest followed by GoGreen Lantmännen and ICA I love 

Eco. 

 

5.5  Difference between WTP and assumed actual 

price. 

To receive an indication of whether the WTP of participants would translate into a 

willingness to buy the product, the actual assumed price of participants was 

compared to the WTP for the different products. In this, a positive difference 

between WTP and the assumed actual price would suggest that participants are 

willing to buy the product because their WTP would be higher than their assumed 

actual price. A Kruskal-Wallis analysis yielded that differences between the 
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Figure 20. Mean values of WTP for the different products across the different conditions. Significant differences (p 

<.05) are marked by an arrow and a star (*) between the mean WTP of the products. 
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products existed in the pre- (chi-square = 19.48, p < 0.01, df = 2) and post-

information condition (chi-square = 17.16, p < 0.01, df = 2). It was found that the 

difference between assumed actual price and WTP was significantly lower for 

Nordisk Råvara than GoGreen Lantmännen (chi-square = 54.86, p < 0.01, df = 1) 

and ICA I love Eco (chi-square = 43.88, p < 0.01, df = 1) in the pre-information 

condition. In the post-information condition, a similar trend was observed in which 

the Nordisk Råvara product had significantly lower mean ranks than ICA I love Eco 

(chi-square = 47.50, p < 0.01, df = 1) and Lantmännen GoGreen (chi-square = 

45.23, p < 0.01, df = 1). It is further observed that the mean differences were positive 

for GoGreen Lantmännen and ICA I love Eco suggesting that participants would be 

willing to pay the actual assumed price whereas the difference for Nordisk Råvara 

was negative. Furthermore, this trend did not change for the products through the 

provision of information. It can be further seen from Figure 9 that the mean 

differences decreased for Nordisk Råvara and ICA I love Eco whereas it slightly 

increased for Lantmännen GoGreen.  

 

 

Figure 21. Illustrates the mean differences between WTP and actual assumed price across pre-and 

post-information measurements. Significant differences (p < 0.05) are marked by arrows and 

stars. 
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This study attempts to give an insight into Swedish grain legume consumption and 

consumers´ decision-making processes. Three hypotheses have been tested which 

looked at the provision of information about environmental benefits and whether it 

influences participants´ WTP for Swedish yellow peas or not.  The results yielded 

that there was no effect of the information about the environmental benefits on 

participants´ WTP for Swedish yellow peas. In addition to the three hypotheses, 

descriptive data on participants’ consumer behaviour has been collected. In the 

subsequent, the results will be discussed and embedded into the current research. 

6.1 Provision of Information about environmental 

benefits and participants´ WTP. 

The results yielded that providing information about the environmental benefits of 

cultivating grain legumes in Sweden does not have an effect on participants´ WTP. 

This finding is in line with previous research, which has shown that the provision 

of information on its own is often insufficient to achieve behavioural change 

(Ratner et al., 2008). However, it stands in conflict with the results of Marette 

(2021) in which providing information about environmental benefits resulting from 

grain legumes cultivation in France had weak effects on participants´ WTP 

(Marette, 2021). The rationale for this is that the information has not been highly 

relevant in the decision-making process of participants to decide on the price they 

are willing to pay. Here, it can be argued that food choices are habitual decisions 

that are rather based on environmental cues instead of deliberative decision-making 

processes (Wood and Neal, 2009; Lally et al., 2010; Neal et al., 2012). In 

psychology, decision-making has often been explained through a dual processing 

model (Evans, 2008). In this, two different routes of decision making have been 

suggested one that is quick, automatic and unconscious and another that is 

deliberative, slow and conscious (Kahnemann, 2011). The idea of providing 

information taps into the second more deliberative route of decision-making and 

thus assumes that people use reason to make their food choices (Abrahemese, 

2020). However, many scholars suggest that food choices are more likely to be 

automatic, fast and unconscious (Wood and Neal, 2009; Lally et al., 2010; Neal et 

6. Discussion 
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al., 2012). Thus, providing information on its own would be unlikely to influence 

food choices, because digesting the information is associated with deliberate 

decision-making processes. The result that the information provided did not 

influence participants´ WTP could support the argument that food choices are 

subject to more automatic decision-making processes and are thus not influenced 

by more deliberate decisions that include arguments which are built on information. 

6.1.1 How information provision could relate to future intentions 

to consume grain legumes. 

However, other research indicates that the mode of information provision 

influences its effectiveness. In this, it has been shown that providing written 

information about food waste recycling did not affect engagement in the behaviour, 

whereas providing information in face-to-face interviews affected the subsequent 

likelihood to engage in the behaviour (Bernstad Saraiva Schott et al., 2013). Thus, 

the mode of communicating information can influence its effectiveness. In the study 

at hand, the information was presented in a written format and thus the mode of the 

presentation could explain why no effect has been observed. Therefore, it could be 

of interest to look at different modes of communicating the information to 

participants to control whether the mode of the presentation influences its potential 

effect.  

In this context, another study has shown that establishing an interactive web-

based intervention that focuses on environmentally friendly eating behaviours 

amongst university students had a significant effect on self-reported consumption 

of sustainable food (Monroe et al., 2015). Thus, effective interventions can be 

constructed that orbit around sustainable food choices based on the provision of 

information. Similarly, to potential differences in the effect of information 

provision based on its mode of communication, it seems important to choose a 

dependent variable that can be linked to the information provided. The information 

provided in this study has focused on the increase in the cultivation of grain legumes 

and its potential environmental benefits. However, establishing the link to an 

increased WTP seems very distant for participants. A closer approximation could 

have been the intention to consume grain legumes in the future. Since its 

consumption is linked to the presented environmental benefits, as well as the 

environmental impact of participants´ food choices. Whereas participants´ WTP is 

distant and not directly linked to potential environmental consequences. Yet, the 

information provided could have influenced participants´ food choices but may not 

influence their WTP for yellow peas. Therefore, it could strengthen the 

experimental design to look at intentions to consume grain legumes in the future 

instead of WTP for yellow peas. 

In the results of this survey, it was presented that a proportion of participants 

indicated that they are likely to consume more grain legumes in the future in 
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comparison to their current consumption after receiving the information provided 

in the study. Building upon this, it could be interesting to research whether 

providing information on the environmental benefits of cultivating grain legumes 

in Sweden could influence future intentions to consume grain legumes. Hereby, a 

pre-and post-information measure of participants’ intentions to consume grain 

legumes would be needed. Furthermore, the current study included information on 

the companies as well as on the environmental benefits of cultivating grain 

legumes. In this, the descriptions of the companies varied to a great extent as the 

goals and operations of the companies do vary. To decrease potential biases from 

the descriptions of the companies and to strengthen the link between the 

information provision and participants´ WTP, it would be of interest to conduct a 

study that includes no descriptions of the companies.  

 

6.1.2 Strengthening the link between intention and action. 

Future research could further focus on lifting perceived hinders to consuming grain 

legumes by providing participants with recipes. Research has shown that the 

provision of information is more effective when perceived barriers to engaging in 

the behaviour are removed (Campbell-Arvai, Arvai and Kalof, 2014). In the current 

study, one of the main barriers for participants to consume more grain legumes was 

their perceived `lack of recipes´. To decrease this hindrance, it could be beneficial 

to provide participants with recipes on how to utilize grain legumes. This initial 

experience of tasty grain legumes can elevate the likelihood of continued 

consumption, as suggested in the frame-based approach by de Boer and Aiking, 

(2017). Here, it is important that the cooking guide is well-tailored to its target 

group and considers factors such as price, availability, and time to prepare dishes 

(Micheelsen et al., 2014). A further intervention to increase the consumption of 

grain legumes is to organize FoodJams, as it is done in the context of the 

DiverIMPACTS project in Sweden. Such events aim to familiarize participants 

with the product through collective cooking events. Unfortunately, there is no 

scientific evaluation of its effectiveness as of now.  

The largest proportion of participants indicated that they most commonly buy 

pre-boiled grain legumes, this could be caused by a higher convenience to utilize 

such a product. In general, the preparation of most grain legumes is time-consuming 

due to long periods of soaking and boiling. To minimize such hinders choosing pre-

boiled grain legumes is a good option. Still, previous research has shown that the 

transportation of Swedish grain legumes to the processing facilities is causing high 

emissions (Tidåker et al., 2021). To minimize these emissions would mean to 

reduce distances between cultivation and processing facilities, which would 

translate into establishing the needed infrastructure to process grain legumes in 

Sweden. 
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6.2 Differences in WTP between products. 

The absence of an interaction effect between the goals and operations of the 

companies and the information observed in the sample can be explained through 

the non-effect of the message. Whereas the WTP differed across the different 

products (Lantmännen GoGreen, ICA I love ECO and Nordisk Råvara) it did not 

differ across the two measurement points (pre-and post-information). The 

underlying reason can be found in the non-relevance of the message, or a too weak 

formulation of the information provided. The general differences between the 

products are in line with the findings of Marette (2021), however, in the study of 

Marette interaction effects between product type (conventional, organic, organic 

and local) and information provision were found on participants´ WTP. The current 

study has found that participants were willing to pay a higher price for the small-

scale organic product, Nordisk Råvara, in comparison to ICA I Love ECO and 

Lantmännen GoGreen. However, no interaction effect of the goals and operations 

of companies and information provision about environmental benefits was found in 

the study. This result stays in contrast to the results of Marette (2021) that the effect 

of information depends on the product type. An underlying reason for the 

differences in results can be found in the study design of the current study. The 

WTP for the different products was only indicated once by participants and the 

order was dependent on the experimental condition they were assigned to. In 

contrast, the study of Marette included successive measures on participants´ WTP 

for the same products with increasing amount of information about environmental 

benefits. The choice of this experimental design caused participants to update their 

initial WTP after receiving information leading to a within participant design across 

products. Whereas the study at hand compared the WTP for the individual products 

across participants. Thus, the initial WTP of participants was not subject to a second 

evaluation after receiving additional information for the same product. However, 

the participants received information about the operations and goals of the 

companies before receiving the information about environmental benefits. Thus, it 

was not controlled for the information provided about the different companies. 

Therefore, the decision to set a maximum price for the different products could have 

been influenced by the company description instead of the information provision 

about environmental benefits. Henceforth, it would have been important to control 

for the effect of the information provision about the different companies. To 

replicate the results of Marette (2021) and to strengthen the current experimental 

design would mean to control for the provision of information about goals and 

operations of the different companies.  
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A further result that is conflicting with Marette (2021) results and general 

research on organic products is the significant difference between WTP for 

Lantmännen GoGreen and ICA I love ECO. In this, participants indicated a higher 

WTP for the conventional product of Lantmännen GoGreen in comparison to the 

organic product of ICA I love ECO. This difference could be firstly explained by 

the descriptions of the companies and subsequent framing effects. Framing effects 

refer to the context the message is presented in. Thus, the description of the different 

companies has constructed a certain context in which the information about 

environmental benefits is placed, as well as the indication of the WTP of the 

participants. This context could have influenced the participants' decision-making 

process to evaluate their WTP higher for the product of Lantmännen GoGreen over 

ICA I love ECO.  

Another explanation could lie in the sample composition. The sample consists 

to its largest extent of students at the Swedish University of agricultural Sciences 

and Lantmännen is Sweden´s largest farmer cooperative. Participants are likely to 

perceive Lantmännen as a company that supports the Swedish farmer community, 

whereas a general scepticism towards ICA exists.  This understanding was reflected 

in the open-ended question, it was stated several times that participants perceive 

Lantmännen to focus more on supporting Swedish producers whereas ICA 

competes over prices and sources their products from all over the globe. The lack 

of trust for ICA is further reflected in responses to the question of how much they 

trust the different companies. This stands in line with current research on 

consumers´ trust in the food sector in which smaller companies and farmers are 

trusted more than supermarkets (Gruhnert et al., 2021).  

6.2.1 Willingness to pay versus Actual assumed price/ Shelf 

prices. 

The observed differences between observed shelf prices and WTP indicate a 

potential for price optimization for Swedish produced grain legumes. On the one 

hand, the negative difference of Nordisk Råvara indicates that the asked shelf price 

is too high for participants in the study. On the other hand, participants are willing 

to pay a surplus and the majority would choose the yellow peas of Nordisk Råvara 

over yellow peas from Lantmännen GoGreen or ICA I love Eco. To conclude, it 

would mean that interest from the consumers’ side for such products exists as well 

as a willingness to pay a higher price, however, the extent of the additional payment 

is limited. In this regard, the question should be raised about how much additional 

payment is needed to promote more diversified and sustainable farming systems in 

which farmers can work to improve the environment while assuring that the 

compensation can be borne by the consumer. To achieve the goals set out in the 

CAP 2020, it is important to identify such gaps and fill them to assure that more 

sustainable farming practices become economically feasible.  
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6.3 Willingness to pay and biospheric values. 

In the study, no moderation effect of participants´ endorsement of biospheric values 

on the effect of the provision of information about the environmental benefits on 

participants´ WTP has been found. Building upon previous research (Abrahmese, 

2020) a moderation effect could have been expected because the endorsement of 

biospheric values would have underlined the importance and relevance of the 

information in the decision-making process of the participants. However, the link 

between the information provided and the dependent measure of participants´ WTP 

could have been too weak. Thus, participants perceived the information as relevant, 

however, the indication of a WTP was too distant and not affected by the 

information. Moreover, other factors besides personal values could have influenced 

the indication of a WTP for the different products, such as knowledge about actual 

prices and financial limitations. Therefore, it is difficult to draw any conclusions 

about the potential moderation effects of the endorsement of biospheric values and 

information provision based on this study. Future research would benefit from using 

a different dependent measure as well as controlling for potential biases. 

The very weak significant positive correlations between participants’ endorsement 

of biospheric values and their average WTP for Swedish yellow peas could be an 

indication of a general relation between being willing to pay a higher price for grain 

legumes and one’s affiliation to nature. This finding would be in line with previous 

research that the endorsement of biospheric values leads to a higher likelihood to 

engage in pro-environmental food choices independently of an intervention 

(Campbell-Arvai, Arvai and Kalof, 2014; Zhou et al., 2019). In the study of Zhou 

and colleagues (2019) participants who affiliate themselves with biospheric values 

were more likely to choose a meat-free version independent of placed nudges. 

Moreover, it has been shown that biospheric values correlate positively with 

vegetarianism (Hayley, Zinkiewicz and Hardiman, 2015; Graham and Abrahamse, 

2017) and vegetarian diets are often marked by higher consumption of grain 

legumes. However, the correlation was very weak to non-existing. Building upon 

previous research a stronger relation between participants´ WTP and biospheric 

values could have been expected. Still, this expectation may only hold true when 

the indication of a higher WTP for the presented products would have been 

considered as pro-environmental behaviour. However, this may not be the case and 

thus future research could look at intentions to consume grain legumes in the future 

instead of WTP. Because the consumption of grain legumes can be more clearly 

linked to an environmental impact. Whereas connecting participants´ WTP for a 

product with engagement in pro-environmental behaviour seems distant and weak. 
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The results of the study show that the information provision about environmental 

benefits did not influence participants´ WTP for Swedish produced grain legumes 

(Hypothesis 1). This result was independent of the product type (Hypothesis 2) as 

well as participants´ endorsement of biospheric values (Hypothesis 3). Thus, all 

three hypotheses have been rejected. In general, only weak effects of the 

information provision have been expected, however, the non-existence of an effect 

could be explained by weaknesses in the experimental design. In this, it should have 

been controlled for the information provided about the different operations and 

goals of the companies. This information could have influenced participants´ 

indication of WTP. Thus, future research which aims to look at the effect of 

information provision about environmental benefits should control for any 

additional information provided in the study to decrease potential biases and to 

strengthen the experimental design. Furthermore, it is important to link the 

information provided closer to the dependent variable. The choice of measuring the 

participants´ WTP as a dependent variable could have been a source of multiple 

biases, as the WTP is influenced by multiple factors besides the information 

provided in the study. Furthermore, the link between the information provided and 

the expectation to observe an increase in WTP may have been too distant. 

Therefore, future research could benefit from choosing another dependent variable, 

e.g., intention to consume grain legumes in the future. 

The descriptive results of the study yielded that participants were willing to pay a 

significantly higher price for yellow peas of the small-scale organic retailer 

(Nordisk Råvara) in comparison to the conventional (Lantmännen GoGreen) and 

the organic (ICA I love ECO) retailers. However, the increased WTP seems limited 

and does not translate into actual purchase intentions since a negative difference 

between WTP and the actual assumed price has been observed for the yellow peas 

of Nordisk Råvara. Thus, participants anticipated that the asked price would be too 

high and the comparison to the actual shelf price confirmed them, suggesting that 

on average the participants are not willing to pay the asked price of Nordisk Råvara. 

Further results suggest that the information provided could have influenced 

participants´ intentions to consume more grain legumes in the future. Therefore, it 

could be of interest to research how the information provision influences the 

participants’ intentions to consume grain legumes in the future. Moreover, the 

7. Conclusion 
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results have shown that some participants experienced a lack of recipes to utilise 

grain legumes. Consequently, it could be beneficial to provide recipes and 

inspirations on how to utilize grain legumes to promote their consumption.  

To summarize, this research is an initial attempt to look at the interplay of 

individual differences and the provision of information on the environmental 

benefits of grain legume cultivation in Sweden. In this, no indication of an effect of 

the information on environmental benefits has been found. However, due to 

limitations of the experimental design, no broad conclusions can be drawn and 

further research would be needed to shed light on the potential effects of 

information provision. 
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“How often do you eat Swedish cultivated beans, peas, or lentils?” 

 

Living in Sweden, people remember that eating a yellow pea soup on Thursdays 

has been a great tradition. However, the regularity of this tradition has decreased 

and likewise the overall consumption of grain legumes. Still, the cultivation of grain 

legumes is promoted as an important tool to encounter climate change. Grain 

Legumes have multiple environmental benefits. One of the main benefits is their 

ability to bind nitrogen from the atmosphere to the soil, which results in a decreased 

need to apply fertilizers. Moreover, grain legumes are good for human health, 

especially in the face of reducing meat consumption as they are an important 

alternative source of proteins. Still, the cultivation area, as well as human 

consumption, are below suggested thresholds in Sweden. 

 

Therefore, this research looked at how we can increase the consumer demand for 

grain legumes. Hereby, it was researched whether informing consumers about 

environmental benefits that result from its cultivation influences consumers´ 

choices. The results have shown that the information did not influence the 

willingness-to-pay of participants. This means that providing information about 

environmental benefits does not translate into a willingness to pay a higher price. 

However, it was also found that people who see the environment as a central part 

of their life were willing to pay a higher price for Swedish produced grain legumes. 

This could mean that grain legumes are a popular choice amongst people that value 

the environment.  

 

Moreover, every third participant indicated that they intend to increase their 

consumption of grain legumes after receiving the information provided in the study. 

This makes hope that educating consumers about environmental benefits can 

influence their food choices. Furthermore, many participants pointed to a lack of 

recipes as a perceived hinder to consuming more grain legumes. This hinder should 

be aimed at by the Swedish food system by developing new ways of using grain 

legumes and by sharing the recipes. Let’s be creative and accept the challenge to 

promote local grain legumes. 

 

Popular science summary 
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