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Introduction: This study investigates local food producers’ economic sustainability by examining the impact of six variables: external and internal barriers, the number of economic operators, the imbalance of power, the number of distribution options, and waste.

Methods: The investigation uses mixed methods of questionnaires and interviews. The data was collected using a self-completed questionnaire, which was answered by 57 local food producers across Norway, and four semi-structured interviews with professionals in the food industry. The quantitative data was analyzed with the use of partial least squares structural equation modeling (PLS-SEM), and the qualitative data was analyzed using a thematic analysis.

Results: The study has statistically confirmed three out of eight hypotheses. The three hypotheses show that when the number of economic operators in the supply chain increases and also imbalances in the sales channels increase. Additionally, the imbalance of power in the sales channels has a negative effect on economic sustainability, and external barriers have a negative effect on the imbalance of power in the sales channels. The interviews supported seven of the hypotheses, although four of them were not supported.

Discussion: The empirical evidence presented in this study indicates that the lack of balance within the supply chain exerts a substantial influence on the economic sustainability of local food producers. By adopting a comprehensive approach, this research demonstrates that a more holistic perspective leads to enhanced economic sustainability. Additionally, it elucidates the diverse ways in which various factors impact the economic sustainability of local food produce.
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1 Introduction

In Norway, local food sales have increased from 11.2 billion NOK in 2021 to 11.5 billion NOK in 2022 (Government, 2022b), which can be an indicator of an increased interest in locally produced food. According to the Agricultural Policy Monitoring report (Organisation For Economic Co-Operation And Development, 2020), the contribution of Norwegian local food chains to the country’s Gross Domestic Product (GDP) currently stands at less than 1%. Nevertheless, it is anticipated that this figure will experience a notable rise in the near future. Consequently, the Norwegian government has shifted its attention toward fostering the production of local food in order to meet this objective.

Furthermore, according to a report from the Norwegian Food Authority (2021), the large retailers have also increased their interest in locally produced food. In the Norwegian market, the governmental food policies cover the entire supply chain (SC), and their main objective is to supply with high quality food by making the supply chains as safe, sufficient, and reasonable as possible (Government, 2022a). However, the retailers who sell the finished food products to end consumers often have the highest profits. Norway stands out from other countries in Europe because of the high concentration of power in the grocery industry, and in recent years retailers have increased the vertical integration in the sector by “forcing” cooperation in the wholesaler sector (Norwegian Farmer Organization, 2022).

Over the last decades, the global food system has been considered unsustainable due to food waste and environmental damages through overuse and increased waste and because of a skewed and unfair allocation of received value among the different actors through the supply chain (Mancini et al., 2019). Several studies discuss the local food supply chain under different names, but often from the perspective of short food supply chains (SFSCs; e.g., Abate-Kassa and Peterson, 2011; Mancini et al., 2019; Campos et al., 2021; Doernberg et al., 2022). SFSCs focus on reducing economic operators in the total supply chain of locally produced food (Malak-Rawlikowska et al., 2019), which in turn, through studies, has been found to improve the economic sustainability of local food producers (Renkema and Hilletofth, 2022). Furthermore, recent events such as the Covid-19 pandemic and the war between Russia and Ukraine have increased the discussions and realizations about the importance of local food production (Hobbs, 2020; Alsetoohy et al., 2021; Ben Hassen and El Bilali, 2022; Jones et al., 2022). Nonetheless, little research exists on how factors such as SFSCs, imbalances of power, and internal and external barriers together impact local food producers’ economic sustainability. The concept of power imbalance is frequently discussed in the supply chain literature as a significant factor that influences both current and future interorganizational relationships (Heide, 1994; Kumar et al., 1995; Essabbar et al., 2020). This power imbalance can lead to opportunistic behavior (Williamson, 1981) and compel suppliers to make specific investments and adjustments in their relationships (Ramsay, 1996; Cox et al., 2007). In the context of supply chain sustainability, understanding power imbalance becomes crucial in explaining why supply chain actors adopt and implement sustainability practices (Touboulic et al., 2014; Schutte et al., 2022; Rivera-Valle and Silva, 2024) and how sustainability goals are established (Pagell et al., 2010). To conclude, the examination of power and dependence in sustainable supply chains is not a new topic. However, recent research in sustainable food supply chains (Rivera-Valle and Silva, 2024) highlights the lack of studies that investigate the impact of power imbalance on supply chain sustainability. To address this research gap, our study explores how factors such as short-food supply chains, power imbalances, and internal and external barriers collectively affect the economic sustainability of local food producers. This paper aims to provide knowledge in this field by investigating the following three research questions:


RQ1: Does an imbalance of power impact local producers’ economic sustainability?

RQ2: What is the impact of local producers’ external barriers on their economic sustainability?

RQ3: What is the impact of local producers’ waste on their economic sustainability?
 

Initially, a comprehensive questionnaire was formulated and administered to a cohort of 57 individuals actively involved in agricultural pursuits, specifically farmers. These respondents are chosen as they represent a diverse group of local food producers operating within 11 geographically distinct regions in Norway. The farmers under investigation primarily engage in conventional farming practices, such as the production of meat, eggs, non-alcoholic beverages, fruits and vegetables, cheese, and other related products. Second, interviews have been conducted (four interviewees). To analyze questionnaire data, we use partial least squares structural equation modeling (PLS-SEM). Interviews are analyzed by using a thematic analysis. The hypotheses for PLS-SEM are based on previous research literature. We respond to calls for researching the impact of power imbalance on SC sustainability (Rivera-Valle and Silva, 2024). To answer these research questions, this study uses mixed methods (Creswell and Creswell, 2018). By using both a questionnaire and an interview, we gather different types of data that complement each other. Questionnaires provide standardized responses, allowing for quantitative statistical analysis. Interviews offer more in-depth and qualitative insights, capturing nuances and personal experiences that may not be captured in a questionnaire. By combining both, we gain a comprehensive understanding of the research topic.



2 Literature review and hypotheses

Marsden et al. (2000) coined the term SFSCs and divided them into three types: face-to-face, spatial proximity, and spatially extended. Ilbery and Maye (2005) found that the key characteristics of all three groups are that all food products reach the end consumer after passing through a SC, containing valuable information about the mode of production, the origin of the product, and the unique quality assets of the food product. Furthermore, Loconto et al. (2018) state that SFSCs can either be seen in physical distance or through cognitive distance and based it on the total number of actors (i.e., economic operators) from production to the consumer. The literature indicates that both direct and short chains for local food are often used as synonyms that merge both direct- and mediate sales (i.e., sales through restaurants, stores, and similar; Rogers and Fraszczak, 2014; Renkema and Hilletofth, 2022).

Since local food supply chains are mainly researched through SFSCs and the term “local food supply chain” is usually used to describe the supply chain of local food products (Abate-Kassa and Peterson, 2011; Campos et al., 2021), SFSCs are defined by Mancini et al. (2019, p. 1) as “(…) involving a limited number of economic operators, committed to co-operation, local economic development, and close geographical and social relations between producers, processors and consumers.”

Several previous studies have found both drawbacks and advantages for local producers regarding the choice of sales channels (i.e., marketing channels; Milford et al., 2021). Kim et al. (2014) compared the risk and return factors of selling through farmers markets versus selling through what are referred to as wholesale market channels in the US (i.e., what Milford et al., 2021 refer to as mainstream wholesalers). In Milford et al. (2021) study, they found that local producers often chose to sell through a mainstream wholesaler because of transparent pricing. Furthermore, a study by Hardesty and Leff (2010) showed that producers had lower marketing costs when they sold through wholesalers. Moreover, LeRoux et al. (2010) found that producers selling through farmers markets had the possibility of gaining a higher net sales income than those selling through wholesalers. The findings of these studies indicate that there are both drawbacks and advantages to all types of sales channels (i.e., sales market) depending on the producers and their opportunities, goals, knowledge, and more.

Between the 1980s and 1990s, a large restructuring of the retail section occurred in Norway. According to Kjuus (2010), this restructuring resulted in a larger concentration of power in the food chains, which made it more difficult for the producers to gain access to the retailers’ store shelves (Richards et al., 2013). Although these studies are more than 10 years old and the industry changes continuously, it is known that the Norwegian retail market is still concentrated around just a few retail chains. Additionally, producers can choose from only a limited number of distribution channels (Amilien, 2011). This means that although there are many different transportation companies, the producers have three main options: distribute through wholesalers that are owned by the umbrella chains, arrange their own distribution, or use some of the smaller distributors. Additionally, the more distribution channels producers could choose between, the more options there were for SFSCs. Some of the channels might have more convenient pick-up services or be less expensive. Furthermore, the composition of the distribution providers used by producers may also have a positive impact on pricing.

In the supply chain literature, it has been argued that the increased imbalance of power has led local food producers into an “arm lock,” where producers are potentially forced out from key sales channels (e.g., larger retailers). This arm lock may have occurred because of the governing of the large chains by keeping high private standards in addition to a rationalization of the biases in the industry (Amilien, 2011; Richards et al., 2013).

Based upon this assumption, we propose the three following hypotheses:


H1: The number of economic operators in downstream supply chain is positively associated with the local producers’ imbalance of power in the sales channels.

H2: The imbalance of power has a negative effect on local producers’ economic sustainability.

H3: The number of distribution options strengthens the negative effect of the imbalance of power on local producers’ economic sustainability.
 


2.1 Economic sustainability and barriers

Economic sustainability in the context of food supply chains concerns the viability and competitiveness of the actors in the SC and relates to the increased opportunities for improved income for all actors involved as well as the job creations that lead to increased value creation in society (Muhammad Kaleem et al., 2022; Vittersø et al., 2022). One could therefore claim that economic sustainability concerns the viability of different local food producers. Additionally, within the context of SFSC’s economic sustainability, producers may be able to increase the value of their product through limited numbers of economic operators (i.e., intermediaries; Renkema and Hilletofth, 2022).

There are challenges within the SC that affect the extent to which local food producers can achieve economic sustainability. According to Laurett and do Paço (2018), barriers can be seen as problems and/or situations that prevent an activity or action from being carried out. Local food producers might be exposed to internal and/or external barriers. External barriers that local food producers may be exposed to can be categorized into groups such as too little knowledge about technology, problems with infrastructure, legislative problems, and a lack of support policies. Additionally, producers may face external barriers regarding market access, such as difficulties selling their products to grocers who could offer lower prices to smaller businesses (Nave and Do Paço, 2021; Balcom et al., 2023). As such, the two hypotheses follow:


H4: Local producers’ external barriers are negatively associated with the imbalance of power in the sales channels.

H5: Local producers’ external barriers are negatively associated with producers’ economic sustainability.
 

Local food producers do not only face external barriers (barriers from outside the company); there are several internal barriers that the company could be exposed to. Nave and Do Paço (2021) found that a lack of both material and human resources, a lack of knowledge and information, financial constraints, and difficulties with company change were common internal barriers faced by producers. An example of internal barriers can be the situation when producers selling their own products through their own sales channels (e.g., farmers markets) and face challenges regarding the initial setup costs and finding suitable storage and locations for their products (Balcom et al., 2023). This point has led to us making the following hypothesis:


H6: Internal barriers for local food producers have a positive effect on the imbalance of power in the sales channels.
 

Furthermore, another internal barrier to economic sustainability could be the waste in production (i.e., raw materials and finished products). In a study by Bayir et al. (2022), food waste is considered, among other things, an economic sustainability challenge. This is because food products that are either thrown away due to, for example, expiration dates, poor quality, or the remains of the ingredients not being used further in the production, are a potential loss of revenue for the company. The claim that food waste is considered an economic sustainability challenge has led to us making two hypotheses:


H7: Producers’ waste in production has a negative effect on producers’ economic sustainability.

H8: The internal barriers have negative effect on waste in production.
 




3 Research settings

Across Norway, approximately 516 local food producers are registered in 2023, with a valid self-audit and have confirmed through the self-audit that the production is according to Norwegian regulations for safe food (Norwegian Food Foundation, 2023). In this study, the main target respondents were Norwegian local food producers.

In the last few years, local food producers in Norway have had major challenges associated with price increases, increasing cross-border trade, and the closure of society during Covid, but nonetheless, sales of locally produced products have increased from 11.2 billion NOK in 2021 to 11.5 billion NOK in 2022 (Government, 2022b). This study’s targeted respondents are local food producers in Norway. Additionally, we have included four respondents that are knowledgeable about the local food industry. To facilitate the acquisition of data, our research endeavors were supported by Salgslaget. This organization operates as a collective of proficient collaborators possessing extensive expertise and experience across the entire value chain for local food. Consequently, Salgslagets functions as a proficient and harmonized “all-in-one” network, offering commercial services to producers of regional food and beverage specialties. Each partner in the network comprehensive knowledge of both the challenges and opportunities prevalent in the market. The principal objective of Salgslaget is to provide guidance and facilitate connections among local farmers.

The data was collected between the 22nd February and the 13th March 2023. Salgslaget AS distributed the questionnaire to the targeted respondents of the study to obtain a relevant sampling (Sikt, 2023). 57 responses to the questionnaire have been received. Additionally, through the contacts from Salgslaget AS, we found four interviewees who were relevant for the interviews. These interviewees were from The Norwegian food authorities, retail sector, network of experts for local food, and local sales channel. The selection of interviewees was based on their respective positions within the supply chain and their extensive knowledge pertaining to local food supply chains. This deliberate choice was made with the intention of acquiring a comprehensive understanding of the outcomes derived from the quantitative analysis. The interviews were conducted between the 23rd February and the 2nd March 2023 through Microsoft Teams and lasted for approximately 1 to 1.5 h.


3.1 Operationalization of constructs for the quantitative analysis

To operationalize the constructs of the model, we have used questions from the following sections of the questionnaire: production, transport/distribution/wholesaler, sales channels, and barriers (both internal and external). Indicators for the following constructs were measured using 7-point Likert scale (Taherdoost, 2019): external barriers, internal barriers, imbalance of power in sales channels, and waste at production. The construct “number of economic operators in the SC” is measured as the sum of the number of operators in their supply chain. The range is between one operator to seven. The construct “number of distribution options” is measured as the sum of distributions channels in the supply chain, which varies from 1 to 3. The economic sustainability construct is a categorical variable, divided in six groups, measured as profitability in percentage. The operationalization of the individual constructs is explained below.

External barriers (7-point Likert scale). In the conceptual model, the construct of external barriers is used as an independent variable (see Figure 1). In this study, it is defined as barriers outside the company that have the potential to hinder local food producers’ ability to be economically sustainable in the long run. Because of the wording used in the four indicators (see Table 1), the indicators were reversed. Originally, the questionnaire had five questions in this category. However, following the rules of Hair et al. (2017), an indicator should be considered removed from the construct if the removal leads to an increase in either the composite reliability or the average variance extracted (AVE). The construct is named EXTBAR and is measured by four indicators (i.e., one indicator was removed from the construct).

[image: Figure 1]

FIGURE 1
 Constructs and hypothesis.




TABLE 1 Operationalization of constructs.
[image: Table1]

Internal barriers (7-point Likert scale). The construct of internal barriers is an independent variable in the conceptual model. Operationally, this variable is defined as barriers that could occur inside the producers’ company and potentially be a hindrance for either growth or economic sustainability in the long run. The construct is named INTBAR and is measured by four indicators.

Number of economic operators in SC. In the conceptual model, the number of economic operators in SC is an independent variable. The variable is defined as the sum of economic operators used in the SC, from producers to end consumers. This construct is measured by a single indicator. Bergkvist and Rossiter (2007) found that the use of single-item measures works best if the object of the attribute is concreated and uniformly imagined. This construct is named ECOP.

Imbalance of power in sales channels (7-point Likert scale). For the conceptual model in this study, imbalance of power in sales channels is a mediating variable. We have defined this variable as the local food producers’ position relative to the imbalance of power in the sales channels. Originally, the questionnaire had five questions in this category that were measured using the Likert scale. However, like with the construct external barriers, Hair et al. (2017) rules were followed. As such, the construct is measured by three indicators (i.e., two indicators were removed from the conceptual model). This construct is named IMBALANCE.

Producers’ economic sustainability. This is the dependent variable of the conceptual model. Straightforwardly, it is defined as the economic sustainability of local food producers. This is also similar to the construct number of economic operators in SC, which is a single-item construct (Bergkvist and Rossiter, 2007) and is therefore measured with the use of one indicator. This construct targets the profitability of the respondent’s company, and the construct is named ECOSUS.

Number of distribution options. This refers to the sum of different distribution options that are used by each production company. There are three options: using large wholesaler companies, using small wholesale companies, or managing their own distribution in house. The construct is named SUMDIST and has been used as a moderating construct for the constructs IMBALANCE and ECOSUS.

Waste at production (7-point Likert scale). For the conceptual model, this is another mediating variable, and it is defined as the scale of waste from both raw materials and finished products for local food producers. These indicators stem from the section on production in the questionnaire. Because of the wording in the two indicators, the indicators were reversed in Excel (i.e., rankings 1–7 were changed to 7–1). This construct is measured by the two indicators about waste and is named WASTE.




4 Hypothesis testing

The quantitative data is analyzed using PLS-SEM and the software SmartPLS 4 (SmartPLS4, 2023). PLS-SEM is used because it allows to analyze complex relationships between latent variables, particularly in research contexts with small sample sizes, non-normal data, or complex models. It provides flexibility in model specification, accommodates formative indicators, and does not rely on distributional assumptions. It is particularly useful when the sample size is small, and the model is highly complex (Hair et al., 2021). According to Wong (2013), the minimum sample size required to use PLS-SEM is 52. The quantitative section of this study holds a sample size of 57, thus satisfying the minimum requirement for observations. In this study, the constructs are composite in the sense that the character of each construct is represented by its indicators, meaning that PLS-SEM is suitable for this analysis (Hair et al., 2011; Richter et al., 2016). Additionally, the sample size fits the 10-fold larger requirement (see Hair et al., 2011, p. 144).


4.1 Assessment of the measurement model

In this study, we have used a reflective measurement model. When using these kinds of models, one must thoroughly examine both their reliability and validity (Haenlein and Kaplan, 2004; Wong, 2013).


4.1.1 Internal consistency reliability and convergent validity

Internal consistency reliability is a measure used for the assessment of the reliability of the scores of the PLS constructs, and the recommended measure is rho_A (PA; Dijkstra and Henseler, 2015; Henseler et al., 2016). Additionally, the recommended criterion for this measure is rho_A > 0.7. However, values between 0.6 and 0.7 are considered acceptable (Hair et al., 2011, 2017). To check the convergent validity (i.e., to see to what degree one measure correlates positively with the other alternative measures of the specific construct; Hair et al., 2017), AVE is used, where AVE has the recommended measure of AVE > 0.5 (Hair et al., 2011, 2017; Henseler et al., 2016). Furthermore, the indicator reliability (i.e., the outer loadings of each construct) should be >0.708. However, in research, indicators have often been below this. Instead of automatically eliminating all indicators that are below the recommended threshold, one should consider them for removal depending on if the removal gives an increased AVE and/or composite reliability (Hair et al., 2017).

For the model in this study, rho_A > 0.7 with one exception. However, since rho_A > 0.6 is acceptable, the values of the constructs are above the recommended measures. This also counts for AVE, as the values are all higher than 0.5. Lastly, the outer loadings of each construct in the model are higher than 0.707, with the exception of two: EXTBAR 4 and INTBAR3. However, since removing these two items from the constructs did not lead to an increase in either AVE or composite reliability and it is >0.4, it was kept in the conceptual model (Hair et al., 2017). In summary, internal consistency, reliability, and convergent validity are adequate in the structural model. Table 2 presents the measurements in the model.



TABLE 2 Internal consistency, reliability, and convergent validity of the measurement model.
[image: Table2]



4.1.2 Discriminant validity

Discriminant validity is the degree to which a specific construct is legitimately different from the other constructs according to empirical standards (Hair et al., 2017). This means that checking the discriminant validity of the model is important, as it checks that each single construct is empirically distinctive and is not represented by any of the other constructs in the model (Mwesiumo et al., 2021). To assess discriminant validity, Fornell-Larcker criterion and checking “cross loadings” have often been used (Hair et al., 2017; Mwesiumo et al., 2021). However, Hair et al. (2017) argue that neither the Fornell-Larcker criterion nor the cross-loadings reliably identify issues with validity. As such, the heterotrait-monotrait (HTMT) ratio of correlations developed by Henseler et al. (2015) has been proposed as a remedy (Hair et al., 2017). A HTMT >0.90 indicates a lack of discriminant validity, although it is found that when the different constructs in the model are conceptually different, a HTMT >0.85 is justified (Hair et al., 2017). The HTMT for this conceptual model can be found in Table 3 and shows that all HTMT values are less than 0.90 and 0.85. As such, the HTMT in this model is adequate.



TABLE 3 Assessment of discriminant validity (HTMT).
[image: Table3]




4.2 Hypotheses testing of structural model

To start the hypothesis testing, we first created a bootstrapping sample so that we could gather standard errors for the hypothesis testing (Hair et al., 2011). Using a PLS-SEM analysis, one must consider that this analysis does not assume that the data is normally distributed. As a result, PLS uses nonparametric bootstrapping to gather the standard errors (Hair et al., 2011). In this study, we ran the model using a 500 bootstrap because of the smaller sample size, and the model was evaluated using the coefficient of determination (R2) and the adjusted coefficient of determination (R2Adj).




5 Results


5.1 Results from estimating the structural model

Figure 2 shows the path coefficient’s absolute values range from −0.368 to 0.497. The coefficient of determination (R2) ranges from 0.029 to 0.443, and the adjusted R2 ranges from 0.011 to 0.412. As such, the highest R2 and R2Adj is for the construct IMBALANCE 0.443 and 0.412, respectively. In research, values of 0.25, 0.50, and 0.75 are considered weak, moderate, and substantial (Hair et al., 2017), meaning that the degree of variance explained through the model is appropriate. The hypothesis was tested by determining the significance of the path coefficients in the structural model (Figure 2), which shows the causal connections between the focus variables.

[image: Figure 2]

FIGURE 2
 Structural model.


The first hypothesis (H1) proposed that the number of ECOPs used in the supply chain from production to end consumer is positively associated with the imbalance of power in the sales channels (IMBALANCE). H1 is confirmed since the corresponding path coefficient is positive at 0.347 and significant at p < 0.05. The second hypothesis (H2) in this study proposed that the imbalance of power in the sales channels (IMBALANCE) negatively affects the producer’s profit (ECOSUS). The corresponding path coefficient is negative at −0.368 and significant at p < 0.05, meaning that H2 is confirmed (Table 4).



TABLE 4 Results from the structural model analysis (n = 57).
[image: Table4]

The third hypothesis (H3) proposed that the number of distribution options used in the SC (SUMDIST) strengthens negative effect of imbalance in the sales channels (IMBALANCE) on producers’ economic sustainability (ECOSUS). The results show that there is a negative path coefficient (−0.156) but that there is no significant effect.

The fourth hypothesis (H4) proposes that the external barriers (EXTBAR) are negatively associated with producers’ positions due to the imbalance of power in the sales channels (IMBALANCE). This hypothesis is significant at p < 0.05 and has a negative path coefficient of −0.497. Hypothesis five (H5) proposes that producers’ external barriers (EXTBAR) are negatively associated with their economic sustainability (ECOSUS). The results show that the path coefficient is negative with −0.075 but that there is no significant effect.

The sixth hypothesis (H6) of the study proposed that the internal barriers (INTBAR) have a positive effect on imbalance of power in the sales channels (IMBALANCE H6 is rejected, hence the effect of INTBAR on producer’s position is not statistically significant). The seventh hypothesis (H7) proposes that the economic aspect of waste from both raw materials and finished goods of production (WASTE) has a negative effect on producers’ economic sustainability (ECOSUS). The result shows a negative path coefficient (−0.057), but there is no significant effect. The last hypothesis (H8) proposed that producers’ internal barriers (INTBAR) affect the economic aspect of waste in their production in terms of both raw materials and finished produce (WASTE). The results show that the path coefficient is positive at 0.170 and that there is no significant effect.

As previously mentioned, the structural model includes mediating constructs. When mediating effects are included in the structural models, direct and indirect effects should be examined to assess the essence of mediation and/or non-mediation (Zhao et al., 2010; Mwesiumo et al., 2021). This study includes multiple mediators (Smartpls, 2023a,b). As such, total indirect effects have been used here. According to the results, the total indirect effects of ECOP on ECOSUS are negative (−0.127) and significant at p < 0.1. EXTBAR to ECOSUS is positive (0.183) and significant at p < 0.05. INTBAR to ECOSUS is negative (−0.029), but there is no significant effect (see Table 5). Based upon Zhao et al. (2010) research, ECOP to ECOSUS exhibits competitive mediation (i.e., partial mediation). EXTBAR to ECOSUS exhibits only direct mediation (i.e., no mediation). Lastly, INTBAR to ECOSUS exhibits no effect of mediation (no direct or indirect effect).



TABLE 5 Descriptive statistics for the total indirect effects (mediating constructs).
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5.2 Result from the interviews

This section of the study contains the results obtained from the four interviews, with the focus being on the main subjects for this study. These findings are then connected to which hypotheses are confirmed or not confirmed through these interview results. The interviews in this study have been analyzed using the thematical analysis method, following the steps in the framework by Castleberry and Nolen (2018, pp. 808–12): (1) transcribe, (2) code the transcripts, (3) reassemble the data using a matrices setup, (4) interpret the data, and (5) conclude.

The Norwegian food authorities = (1), retail sector = (2), network of experts for local food = (3), and local sales channel = (4).


5.2.1 Production

Regarding production, several of the interviewees found that the efficiency of production should never exceed the quality of the products. For instance, one of the interviewees stated that:


(2): “Local producer’s unit costs won’t be able to compete with the large industries. So, for them, it is really about value optimization, as the production efficiency should not affect the quality of the products.”
 

This means that the production of local food cannot be compared with that of large industries and that neither efficiency in production nor scaling up production should affect the quality of the product(s). Additionally, one of the participants mentioned that there is normally less waste of raw materials in the production compared to larger industry producers, which was explained by the fact that many local producers are craftsmen first and foremost, resulting in them finding other ways to use the raw materials that otherwise would be considered waste.

Hypotheses 7 and 8 propose that waste in production will generally have a negative impact on producers’ economic sustainability and that internal barriers affect the waste in production. However, the interviewee confirmed that they often only have a small amount of waste, which means that the variable for H7 should have a weak but negative impact on the economic sustainability. H8 is supported by the interview and should have a positive impact on waste, although none of the hypotheses are statistically confirmed.



5.2.2 Transportation/distribution/wholesalers

Regarding the section “transportation/distribution/wholesaler,” one participant claimed that since there are many trucks on the roads, the decisive factor is not transport from A to B but rather the sales and how to get the producers products on the shelves. Another participant stated that “distribution depends on how the producers sell their products, which, which means a direct sale in local food market has an “easy” distribution since the local food producers are bringing their product themselves, while selling to a retailer may involve many actors in the distribution. Furthermore, one interviewee divided the local food producers into small, medium, and large production companies:


(3): “We distinguish between those who are very small and who are responsible for the distribution themselves. (…) Then you have the large local food producers, who are large enough to be interesting for the large wholesalers to pick up goods at producers’ locations.”
 

For larger producers, it is easier to get access to larger wholesalers. This means that the size of the producers has an impact on their access, supporting the idea that there is an imbalance in the SC and thus the sales channels. This supports both hypotheses 2 and 4, where both are statistically confirmed. Furthermore, the interviewee continued:


(3): “(…) But there is a large group in between as well. They are too big to handle the distribution themselves, because then they have to have a large sales force, more cars, etc. But they are too small to be interesting enough for the big chains to join their distribution system.”
 

This means that local food producers that can be seen as medium-sized companies resulting in a potential increase in costs for distributing their products. Thus, this supports both H1 and H3, although H3 is not statistically confirmed.



5.2.3 Imbalance of power (sales channels)

With respect to the disparity of power within sales channels, the interviewees concurred that the challenges faced by local food producers in achieving economic sustainability are not only attributable to this power imbalance. The challenge lies in comprehending the strategies employed to influence consumers’ product selection, as for example in marketing.

Furthermore, they also agreed that the imbalance of power plays a vital role as a barrier to the producer’s economic sustainability for some producers. One of the interviewees stated the following:


(4): “There are gatekeepers in many of the sales channels here. (…) Also, it is one thing to be allowed shelf access in stores, but others in the industry say that getting the products off the shelves and to the consumer is where the producers themselves must do the marketing and everything that builds around the sale of the product. “
 

The interviewee continued to describe the imbalance of power in the sales channels by stating that:


(4): “(…) the three chains not only control the food selection for their own stores, but they also very much control what is sold to large households because a lot is done through purchase agreements, and the large household chains want to have as much input as possible from one channel. The system is somewhat based on “the winner takes it all” in many fronts.”
 

H2 is also supported in this statement, as the hypothesis proposes that the imbalance of power in the sales channels negatively affects the producer’s economic sustainability.



5.2.4 Barriers

In all four interviews, several barriers were identified that could hinder and/or complicate the path toward economic sustainability for the local food producers. The four participants mentioned, for example, rules and regulations, additional and expensive intermediaries (i.e., economic operators) in the SC, not enough production expertise, and a lack of suitable sales channels (i.e., marketplaces) for local food. They also mentioned a lack of suitable strategic choices and knowledge of how to sell and that production is often dependent on factors that cannot be easily managed, such as climate and animal health.



5.2.5 The cost in the supply chain is another barrier

One of the interviewees stated the following:


(1): “The medium-sized producers often end up having an extra link between them—another wholesaler. (…) But it often costs relatively much because the distributor they use doesn’t get paid per kilo they transport; they get paid per percentage of what the product costs, and this means that local food often becomes unnecessarily expensive.”
 

This statement indicates that being a medium-sized producer comes with difficulties and could be among the most expensive distribution channels, as the use of “extra links” increases producers cost in distribution. This point was backed up by another interviewee:


(4): “(…) a distribution or wholesale distribution which often causes you to lose profits along the way.”
 

On the one hand, H5 proposed that the external barriers are negatively associated with the producer’s economic sustainability. The interviewees confirmed several external barriers that could be challenging for producers regarding their economic sustainability. Nonetheless, the hypothesis was not statistically confirmed. On the other hand, H6 proposed that the internal barriers have a positive effect on producers’ positions about the imbalance of power in the sales channels. However, the interviewees statements have not specifically supported this hypothesis, and H6 has also not been statistically confirmed.





6 Discussion

This study has sought to examine economic sustainability for local food producers and the impact of the six variables we have used in this paper. Economic sustainability has been discussed in context with SFSCs in several previous studies, although it is also often considered in the context of social, environmental (e.g., Malak-Rawlikowska et al., 2019; Mancini et al., 2019; Jarzębowski et al., 2020; Campos et al., 2021; Doernberg et al., 2022; Stein and Santini, 2022). In contrast to previous research, this paper investigated economic sustainability and the impact of external and internal barriers, SFSCs, imbalances of power, the number of distribution options, and waste using a mixed-methods approach. The PLS-SEM model only supported three of the eight hypotheses, the low number of statistically accepted hypothesis may be explained by the small number of respondents in the study. The interviews gave more in-depth information and supported seven out of eight hypotheses, four of which were not statistically confirmed. These results are discussed in the section below.

The literature shows that a reduced number of economic operators in SFSCs could improve economic sustainability (Malak-Rawlikowska et al., 2019; Mancini et al., 2019). Other researchers have investigated imbalances in the sales channels (Richards et al., 2013). In contrast to these authors, this paper investigated if the number of economic operators in the SC can be associated with imbalances in the sales channels. Instead of investigating separately relationships, this article examined the relationship between these factors using a more holistic model.

The results of this study show a positive effect (path coefficient) between the constructs of number of economic operators and imbalance of power (H1). This means that when the number of economic operators increases, producers power in the SC is strengthen. This finding can be explained further by data from the interviews, which revealed that mid-sized local food producers frequently require an “extra link” (i.e., economic operator) for the distribution of their products to the retail sector. This means that in contrast to smaller producers who can arrange distribution themselves (e.g., selling through farmers market), mid-sized producers could be subjected to the private standards of retail chains, which was mentioned by Richards et al. (2013). For instance, if the local producers outsource and thus increase the number of economic operators, which again lowers their potential profits, which is influenced by the imbalance of power as the umbrella chains own several of the wholesale companies as well (Milford et al., 2021). Furthermore, the findings from the interviews suggest that the medium-sized producers would have the most difficulties gaining shelf space in the retail chains. Additionally, producers selling through sales channels such as farmers markets or directly from the farm have few or no intermediaries in their SC (Enthoven and Van Den Broeck, 2021), especially if all the activities in the value chain (e.g., marketing) are handled in house.

The results from this study confirm that the imbalance of power throughout the sales channels has a negative impact on the profitability of the producers and therefore a negative impact on their economic sustainability (H2). This hypothesis was elaborated on and supported in the interviews, where one participant stated that the system is largely based upon the idea that “the winner takes it all,” where it would not be unreasonable to argue that the so-called “winners” in the statement of the participant are to be known as the large umbrella chains. Furthermore, through the interviews, it was also found that the mid-sized producers are often “forced” to have an extra link (i.e., a distributor), since they do not have any formal distribution network.

Additionally, the mediating effect of the number of distribution options on the relationship between the imbalance of power and economic sustainability was statistically significant and showed a negative effect. This means that the expansion of distribution choices leads to a diminished position for producers, as the power dynamics within sales channels become imbalanced. Consequently, this imbalance has adverse effects on the economic viability of producers.

The literature refers to several barriers to economic sustainability (Pehrsson, 2009). However, as far as we know, no studies currently exist that link the relationship between producers’ external barriers and the imbalance of power in the sales channels. According to the results of this study, there is a negative effect (path coefficient) between producers’ external barriers and the imbalance of power in the sales channels (H4), and the hypothesis showed a significant effect. This means that the external barriers such as, for instance, the difficulty of market access (Balcom et al., 2023) negatively impact the producers’ positions in the sales channels. This may be explained as the higher external barriers result in producers having increased problems expanding into larger sales channels. This could again be seen together with the literature about too few suitable sales channels for both this type of product and producers, and it has also been confirmed through the interviews held in this study, where one of the barriers found was a lack of suitable sales channels since the industry is more or less adapted to the large industry.

Furthermore, the study tested if the number of distribution options used in the SC strengthens the effect of the imbalance in the sales channels on producers’ economic sustainability, however this hypothesis (H3) was not confirmed. This may be explained as to by the fact that a producer uses all three distribution alternatives (i.e., their own distribution, large companies, and smaller companies). This might imply that they are large enough to not be affected by an imbalance of power.

Moreover, this study aimed to discover how external barriers affect economic sustainability (H5). Nave and Do Paço (2021) found that a lack of support policies is a contributing external barrier. This point was supported in the interviews, where one participant claimed that there are many so-called “helpers” in the industry for local producers who are more concerned with their own interests and gains than with what is best for the producers. H5 hypothesis estimated a weak negative effect (path coefficient) of −0.075 between the external barriers and economic sustainability, but the hypothesis was not statistically significant. The non-support for this hypothesis may be explained by the small sample size (57 respondents).

Balcom et al. (2023) found that, among other things, the storage of products is related to the difficulties with market access. Two possible explanations for this might be that producers either need to expand production when selling to larger chain stores (like the umbrella chains), which implies the need for extra storage, or face challenges with storing in house when selling through, for example, farmers markets. Therefore, this study tested if the internal barriers corresponded with the producers’ positioning in relation to the imbalance of power (H6). The results show a nonsignificant effect for the hypothesis. However, the results of the hypothesis also show a weak positive effect (path coefficient) between the two constructs (0.054). This weak positive effect could be due to the smaller sample size in the study, meaning that there is a weak but positive effect. This indicates that although the hypothesis is not confirmed, an increase in the internal barriers leads to a stronger position on the imbalance of power. Another possible explanation for the weak effect could be that the producers do not feel strongly about the internal barriers included as indicators for the construct in this study. The structural model could have included an additional hypothesis that tested how the internal barriers are associated with economic sustainability. However, due to the low number of respondents (57) and the total number of hypotheses in the study (8), the complexity of the structural model had to be limited. Therefore, in this study, we prioritized testing the relationship between internal barriers and producers’ positions regarding the imbalance of power in the sales channel. However, the study tested the mediating effect of the producers’ position on the imbalance of power in the sales channels between internal barriers and economic sustainability, but there was no significant effect.

Another aspect for discussion is food waste in production, which is a well-known issue within the food sector (Nicastro and Carillo, 2021). This study found a weak but negative effect (path coefficient) of −0.057 between waste and economic sustainability for the producers, but H7 was not statistically confirmed. Data from the interviews indicates that local producers do not tend to waste much of the raw materials, which can explain the weak negative effect. However, although local food producers are found to commonly have less waste than larger industry producers, some waste is inevitable. Additionally, Bayir et al. (2022) considered waste as an economic sustainability challenge for SFSCs. However, the weak negative effect could also be a result of the smaller sample size used in this study.

Lastly, this study found that there is a positive effect (path coefficient) between the internal barriers and waste in production (H8). However, the hypothesis was not statistically confirmed. This could be explained by the fact that internal barriers could prevent producers’ companies from growing or selling more products; hence, the fewer products produced, the less waste of raw materials or finished goods at the production site. Additionally, the finding from the interviews that producers do not tend to waste much of the raw materials can contribute to explaining this positive effect.



7 Conclusion

The presented study aimed to examine local food producers’ economic sustainability and sought to determine how imbalance of power in the SC and internal and external factors affect their profitability (and thus their economic sustainability). The paper used a more holistic model compared with previous research, where factors were often researched separately (e.g., an imbalance of power in the sales channels; Richards et al., 2013 or economic sustainability in SFSCs; e.g., Malak-Rawlikowska et al., 2019). To investigate the problem, we used a mixed-methods approach of PLS-SEM and interviews.

The results indicate that the number of economic operators in SFSCs positively affects producers’ power in the supply chain (H1). The interviews conducted in this study support this finding, revealing that mid-sized local food producers often rely on additional economic operators for distribution to the retail sector. However, this reliance on external distributors exposes them to the private standards of retail chains, which can potentially undermine their power and profitability. Furthermore, mid-sized producers may encounter difficulties in securing shelf space in retail chains, exacerbating the power imbalance. Conversely, producers who sell directly or through channels like farmers markets have fewer intermediaries and greater control over their distribution, contributing to their economic sustainability.

The study also finds that the power imbalance within sales channels has a negative impact on producers’ profitability and economic sustainability (H2). This power imbalance limits the bargaining power and profitability of producers, thereby affecting their economic sustainability.

Moreover, the study examines the relationship between external barriers and the power imbalance in sales channels (H4). The results indicate a negative effect, suggesting that external barriers, such as difficulties in market access, negatively impact producers’ positions within the sales channels. This finding aligns with existing literature, which emphasizes the lack of suitable sales channels for local food products and producers. The interviews further support this, identifying a lack of suitable sales channels adapted to the needs of local producers.

Interestingly, the study finds that external barriers such as regulations in the supply chains, high marketing costs, and high costs of producing “green” products do not have a negative effect on economic sustainability. This result highlights the importance of managing power-dependency structures in local food supply chains. According to the model testing results, producers’ external barriers put economic sustainability at risk if no actions are taken to address the power imbalance by local food producers.

Although the study examines the relationship between internal barriers and the power imbalance, the results are not statistically significant (H6). This finding may be attributed to the smaller sample size and the possibility that producers may not strongly perceive the included internal barriers as hindrances to their operations.

Lastly, the study identifies a positive effect between internal barriers and waste in production (H8). Although this hypothesis is not statistically confirmed, it is plausible that internal barriers may limit producers’ ability to grow and sell more products, resulting in less waste. However, the interviews support this hypothesis, suggesting that producers do not tend to waste significant amounts of raw materials.

Overall, this study contributes to the understanding of economic sustainability for local food producers by examining the impact of various variables. The findings underscore the importance of addressing power imbalances within sales channels, as well as the significance of suitable distribution options and the reduction of external barriers. Additionally, the study emphasizes the need to consider internal barriers to enhance economic sustainability.


7.1 Limitation of the study and further research

The research setting for this study was limited to Norway and the main level of analysis was Norwegian local food producers. Furthermore, although the sample size was within the minimum limit set by Wong (2013), the quantitative analysis nonetheless consisted of a relatively small sample size (57). Therefore, the structural model could have gained more accurate results if a larger sample size had been obtained and thus a 5,000 bootstrap sample could have been run, which is the recommended bootstrap by Hair et al. (2017).

Further research could test the relationship between local food producers’ internal barriers and economic sustainability. Additionally, it could be interesting to see how the distribution could be improved for the medium-sized producers that fall between.




Data availability statement

The datasets presented in this article are not readily available because according to the consent from the respondents, the data should not be used by others than the researchers in the project. Requests to access the datasets should be directed to berit.i.helgheim@himolde.no.



Ethics statement

Written informed consent was obtained from the individual(s), and minor(s)’ legal guardian/next of kin, for the publication of any potentially identifiable images or data included in this article.



Author contributions

BH: Conceptualization, Formal analysis, Investigation, Methodology, Software, Supervision, Writing – review & editing. NL: Conceptualization, Data curation, Formal analysis, Investigation, Project administration, Software, Writing – original draft. ST: Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Acknowledgments

We first thank Salgslaget for their valuable support and assistance throughout the duration of this research project. Their guidance and expertise have greatly contributed to the successful completion of this academic text. Also, thanks to all the local food producers who contributed both in the survey and interviews.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Abate-Kassa, G., and Peterson, H. C. (2011). Market access for local food through the conventional food supply chain. Int. Food and Agribusiness Manag. Rev. 14, 63–82. doi: 10.22004/ag.econ.100876

 Alsetoohy, O., Ayoun, B., and Abou-Kamar, M. (2021). Covid-19 pandemic is a wake-up call for sustainable local food supply chains: evidence from green restaurants in the Usa. Sustain. For. 13:9234. doi: 10.3390/su13169234

 Amilien, V. (2011). From territory to terroir?–the cultural dynamics of local and localized food products in Norway. Sosiologisk Årbok 16, 85–106. Available at: www.sosiologiskaarbok.no/arkiv.php?show_utg_id=46.

 Balcom, R., Abebe, G. K., Yiridoe, E. K., and Hartt, C. M. (2023). Sustainable production and distribution practices in Atlantic Canadian short food supply chains: explorative study. Front. Sustain. Food Syst. 7, 1–14. doi: 10.3389/fsufs.2023.1121006

 Bayir, B., Charles, A., Sekhari, A., and Ouzrout, Y. (2022). Issues and challenges in short food supply chains: a systematic literature review. Sustain. For. 14, 1–20. doi: 10.3390/su14053029

 Ben Hassen, T., and El Bilali, H. (2022). Impacts of the Russia-Ukraine war on global food security: towards more sustainable and resilient food systems? Food Secur. 11:2301. doi: 10.3390/foods11152301 

 Bergkvist, L., and Rossiter, J. R. (2007). The predictive validity of multiple-item versus single-item measures of the same constructs. J. Mark. Res. 44, 175–184. doi: 10.1509/jmkr.44.2.175

 Campos, A. D. S. N., Satolo, E. G., Mac-Lean, P. A. B., and Júnior, S. S. B. (2021). Economic sustainability analysis of the specialty coffee farmers in Garça/Sp. Coffee Sci. 16:e161993. doi: 10.25186/.v16i.1993

 Castleberry, A., and Nolen, A. (2018). Thematic analysis of qualitative research data: Is it as easy as it sounds? Curr. Pharm. Teach. Learn, 10, 807–815.

 Cox, A., Chicksand, D., and Palmer, M. (2007). Stairways to heaven or treadmills to oblivion?: creating sustainable strategies in red meat supply chains. Br. Food J. 109, 689–720. doi: 10.1108/00070700710780689 

 Creswell, J. W., and Creswell, J. D. (2018). Research design : Sage Publications.

 Dijkstra, T. K., and Henseler, J. (2015). Consistent partial least squares path modeling. MIS Q. 39, 297–316. doi: 10.25300/MISQ/2015/39.2.02 

 Doernberg, A., Piorr, A., Zasada, I., Wascher, D., and Schmutz, U. (2022). Sustainability assessment of short food supply chains (Sfsc): developing and testing a rapid assessment tool in one African and three European city regions. Agric. Hum. Values 39, 885–904. doi: 10.1007/s10460-021-10288-w 

 Enthoven, L., and Van Den Broeck, G. (2021). Local food systems: reviewing two decades of research. Agric. Syst. 193:103226. doi: 10.1016/j.agsy.2021.103226 

 Essabbar, D., Zolghadri, M., and Zrikem, M. (2020). A framework to model power imbalance in supply chains: situational analysis. Asia Pac. Manag. Rev. 25, 156–165. doi: 10.1016/j.apmrv.2019.09.001

 Government. (2022a). Food, fisheries and argiculture: Food. Available at: https://www.regjeringen.no/en/topics/food-fisheries-and-agriculture/mat/id1270/ [Accessed 25.11.2022].

 Government. (2022b). Økt salg av lokalmat også i 2022. Available at: https://www.regjeringen.no/no/aktuelt/okt-salg-av-lokalmat-ogsa-i-2022/id2948687/ [Accessed 07.04.2023].

 Haenlein, M., and Kaplan, A. M. (2004). A beginner's guide to partial least squares analysis. Underst. Stat. 3, 283–297. doi: 10.1207/s15328031us0304_4

 Hair, J. F. J., Hult, G. T. M., Ringle, C. M., and Sarsted, M. (2017). A primer on partial least squares structural equation modelin (Pls-Sem). Thousand Oaks, CA: Sage Publications, Inc.

 Hair, J. F., Hult, G. T. M., Ringle, C. M., Sarstedt, M., Danks, N. P., and Ray, S. (2021). “An introduction to structural equation Modeling” in Partial least squares structural equation Modeling (Pls-Sem) using R: A workbook. eds. J. F. HairJr., G. T. M. Hult, C. M. Ringle, M. Sarstedt, N. P. Danks, and S. Ray (Cham: Springer International Publishing).

 Hair, J. F., Ringle, C. M., and Sarstedt, M. (2011). Pls-Sem: indeed a silver bullet. J. Mark. Theory Pract. 19, 139–152. doi: 10.2753/MTP1069-6679190202

 Hardesty, S. D., and Leff, P. (2010). Determining marketing costs and returns in alternative marketing channels. Renewable Agricul. Food Syst. 25, 24–34. doi: 10.1017/S1742170509990196

 Heide, J. B. (1994). Interorganizational governance in marketing channels. J. Mark. 58, 71–85. doi: 10.1177/002224299405800106

 Henseler, J., Hubona, G., and Ray, P. A. (2016). Using Pls path modeling in new technology research: updated guidelines. Ind. Manag. Data Syst. 116, 2–20. doi: 10.1108/IMDS-09-2015-0382

 Henseler, J., Ringle, C. M., and Sarstedt, M. (2015). A new criterion for assessing discriminant validity in variance-based structural equation modeling. J. Acad. Mark. Sci. 43, 115–135. doi: 10.1007/s11747-014-0403-8

 Hobbs, J. E. (2020). Food supply chains during the Covid-19 pandemic. Canadian J. Agricul. Econ./Revue canadienne d'agroeconomie 68, 171–176. doi: 10.1111/cjag.12237 

 Ilbery, B., and Maye, D. (2005). Food supply chains and sustainability: evidence from specialist food producers in the Scottish/English borders. Land Use Policy 22, 331–344. doi: 10.1016/j.landusepol.2004.06.002

 Jarzębowski, S., Bourlakis, M., and Bezat-Jarzębowska, A. (2020). Short food supply chains (Sfsc) as local and sustainable systems. Sustain. For. 12:4715. doi: 10.3390/su12114715 

 Jones, S., Krzywoszynska, A., and Maye, D. (2022). Resilience and transformation: lessons from the Uk local food sector in the Covid-19 pandemic. Geogr. J. 188, 209–222. doi: 10.1111/geoj.12428

 Kim, M.-K., Curtis, K. R., and Yeager, I. (2014). An assessment of market strategies for small-scale produce growers. Int Food Agribus Man. 17, 187–204.

 Kjuus, J. (2010). Dagligvarehandel og mat. 2010. Project: Dagligvarehandel og mat 2010 (F052), Norsk institutt for landbruksøkonomisk forskning (NILF), Oslo.

 Kumar, N., Scheer, L. K., and Steenkamps, J. B. E. (1995). The effects of perceived interdependence on dealer attitudes. J. Mark. Res. 32, 348–356. doi: 10.1177/002224379503200309

 Laurett, R., and Do Paço, A. (2018). Sustainability barriers. Encyclopedia Sustain. Higher Educ., Cham: Springer International Publishing. 1608–1614. doi: 10.1007/978-3-030-11352-0_188

 Leroux, M. N., Schmit, T. M., Roth, M., and Streeter, D. H. (2010). Evaluating marketing channel options for small-scale fruit and vegetable producers. Renewable Agricul. Food Syst. 25, 16–23. doi: 10.1017/S1742170509990275

 Loconto, A., Jimenez, A., Vandecandelaere, E., and Tartanac, F. (2018). Agroecology, local food systems and their markets. Ager: Revista de estudios sobre despoblación y desarrollo rural= J. Depopulation Rural Develop. Stud., 25, 13–42. doi: 10.4422/ager.2018.15

 Malak-Rawlikowska, A., Majewski, E., Wąs, A., Borgen, S. O., Csillag, P., Donati, M., et al. (2019). Measuring the economic, environmental, and social sustainability of short food supply chains. Sustain. For. 11:4004. doi: 10.3390/su11154004 

 Mancini, M. C., Menozzi, D., Donati, M., Biasini, B., Veneziani, M., and Arfini, F. (2019). Producers’ and consumers’ perception of the sustainability of short food supply chains: the case of Parmigiano Reggiano Pdo. Sustain. For. 11:721. doi: 10.3390/su11030721

 Marsden, T., Banks, J., and Bristow, G. (2000). Food supply chain approaches: exploring their role in rural development. Sociol. Rural. 40, 424–438. doi: 10.1111/1467-9523.00158 

 Milford, A. B., Lien, G., and Reed, M. (2021). Different sales channels for different farmers: local and mainstream marketing of organic fruits and vegetables in Norway. J. Rural. Stud. 88, 279–288. doi: 10.1016/j.jrurstud.2021.08.018

 Muhammad Kaleem, K., Ammar Zahid, R. M., Shahzad, K., Hussain, M. J., and Mbwana Mohamed, K. (2022). Role of managerial ability in environmental, social, and economics sustainability: an empirical evidence from China. J. Environ. Public Health 2022. 1, 8588385. doi: 10.1155/2022/8588385 

 Mwesiumo, D., Glavee-Geo, R., Olsen, K. M., and Svenning, G. A. (2021). Improving public purchaser attitudes towards public procurement of innovations. Technovation 101:102207. doi: 10.1016/j.technovation.2020.102207

 Nave, A., and Do Paço, A. (2021). Barriers versus benefits of sustainable practices: an application to the wine-tourism sector. Int. J. Hosp. Tour. Adm. 24, 240–259. doi: 10.1080/15256480.2021.1981185

 Nicastro, R., and Carillo, P. (2021). Food loss and waste prevention strategies from farm to fork. Sustain. For. 13:5443. doi: 10.3390/su13105443 

 Norwegian Farmer Organization. (2022). Verdikjeden format. Available at: https://www.bondelaget.no/bondelaget-mener/mat-og-produksjon/verdikjeden-for-mat/ [Accessed 25.11.2022].

 Norwegian Food Authority. Årsrapport for Daglivaretilsynet. (2021). Available at: https://www.regjeringen.no/contentassets/a9f933fc2c5c4d8aaed0a267b45a033d/arsrapport-2021-for-dagligvaretilsynet-l3728148.pdf

 Norwegian Food Foundation. (2023). Alle produsenter. Available at: https://www.lokalmat.no/no/produsenter [Accessed 04.04.2023].

 Organisation For Economic Co-Operation And Development. (2020). Oecd-ilibrary. Available at: Norway | agricultural policy monitoring and evaluation 2020 | Oecd iLibrary (oecd-ilibrary.org) [Accessed 02.05.2024].

 Pagell, M., Wu, Z., and Wasserman, M. E. (2010). Thinking differently about purchasing portfolios: an assessment of sustainable sourcing. J. Supply Chain Manag. 46, 57–73. doi: 10.1111/j.1745-493X.2009.03186.x

 Pehrsson, A. (2009). Barriers to entry and market strategy: a literature review and a proposed model. Eur. Bus. Rev. 21, 64–77. doi: 10.1108/09555340910925184

 Ramsay, J. (1996). Power measurement. European J. Purchas. Supply Manag. 2, 129–143.

 Renkema, M., and Hilletofth, P. (2022). Intermediate short food supply chains: a systematic review. Br. Food J. 124, 541–558. doi: 10.1108/BFJ-06-2022-0463

 Richards, C., Bjørkhaug, H., Lawrence, G., and Hickman, E. (2013). Retailer-driven agricultural restructuring—Australia, the Uk and Norway in comparison. Agric. Hum. Values 30, 235–245. doi: 10.1007/s10460-012-9408-4

 Richter, N. F., Cepeda, G., Roldán, J. L., and Ringle, C. M. (2016). European management research using partial least squares structural equation modeling (Pls-Sem). Eur. Manag. J. 34, 589–597. doi: 10.1016/j.emj.2016.08.001

 Rivera-Valle, S., and Silva, M. E. (2024). The effects of power imbalance on supply chain sustainability adoption: evidence from the artisanal fishing industry. Int. J. Logistics Manag. 35, 29–55. doi: 10.1108/IJLM-02-2022-0087

 Rogers, J., and Fraszczak, M. (2014). ‘Like the stem connecting the cherry to the tree’: the uncomfortable place of intermediaries in a local organic food chain. Sociol. Rural. 54, 321–340. doi: 10.1111/soru.12041

 Schutte, C., Niemann, W., and Kotzé, T. (2022). Exploring relationship power in supply chain sustainability practices: a case study of a south african hospital group. South African J. Industrial Engineer. 33, 154–176. doi: 10.7166/33-1-2209

 Sikt. (2023). Informasjon til deltakarane i forskingsprosjekt. Available at: https://sikt.no/informasjon-til-deltakarane-i-forskingsprosjekt [Accessed 26.04.2023].

 Smartpls. (2023a). Mediation in Pls-Sem. Available at: https://www.smartpls.com/documentation/algorithms-and-techniques/mediation/ [Accessed 26.04.2023].

 Smartpls. (2023b). Moderation. Available at: https://www.smartpls.com/documentation/algorithms-and-techniques/moderation/ [Accessed 02.05.2023].

 SmartPLS4. (2023). Smartpls4. Available at: https://smartpls4.com/ [Accessed 10.04.2023].

 Stein, A. J., and Santini, F. (2022). The sustainability of “local” food: a review for policy-makers. Rev. Agricul. Food Environ. Stud. 103, 77–89. doi: 10.1007/s41130-021-00148-w 

 Taherdoost, H. (2019). What is the best response scale for survey and questionnaire design; review of different lengths of rating scale/attitude scale/Likert scale. Int. J. Acad. Res (IJARM). 8, 1–10. Available at: https://elvedit.com/journals/IJARM/archive/volume-08-2019/.

 Touboulic, A., Chicksand, D., and Walker, H. (2014). Managing imbalanced supply chain relationships for sustainability: a power perspective. Decis. Sci. 45:577. doi: 10.1111/deci.12087

 Vittersø, G., Borgen, S. O., Majewski, E., Malak-Rawlikowska, A., and Tocco, B. (2022). Strategic guide-short food supply chains (Sfscs). Strength2food. Available at: https://www.strength2food.eu/wp-content/uploads/2021/04/Strategic-Guide-Short-Food-Supply-Chains.pdf [Accessed 27.11.2022].

 Williamson, O. E. (1981). The economics of organization: the transaction cost approach. Am. J. Sociol. 87, 548–577. doi: 10.1086/227496 

 Wong, K. K.-K. (2013). Partial least squares structural equation modeling (Pls-Sem) techniques using Smartpls. Mark. Bull. 24, 1–32. Available at: http://marketing-bulletin.massey.ac.nz/V24/MB_V24_T1_Wong.pdf

 Zhao, X., Lynch, J. G. Jr., and Chen, Q. (2010). Reconsidering baron and Kenny: myths and truths about mediation analysis. J. Consum. Res. 37, 197–206. doi: 10.1086/651257


Copyright
 © 2024 Helgheim, van der Linden and Teryokhin. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fsufs-08-1342373-t003.jpg
ECOP

ECOSUS

EXTBAR

IMBALANCE

INTBAR

SUMDIST

WASTE

SUMDIST x IMBALANCE

0363

0.199

0525

0224

0002

0303

0.098

ECOSUS

0175
0431
0515
0032
0208

0179

EXTBAR

0794
0464
0.165
0354

0191

0.446

0318

0554

0197

INTBAR

0.081
0.204

0.184

SUMDIST

0.162

022

WASTE

0.099





OPS/images/fsufs-08-1342373-t004.jpg
Path coefficient Sample mean Standard deviati

ECOP->IMBALANCE 0347 0341 0.108 3211 0.001%

EXTBAR->ECOSUS ~0075 0071 0151 0.498 0.619

EXTBAR->IMBALANCE ~0.497 0494 0.097 5122 0.000%

IMBALANCE- > ECOSUS ~0.368 ~0370 0142 2583 0.010%

INTBAR->IMBALANCE 0054 0.070 0142 0.365 0716

INTBAR->WASTE 0170 0203 0.149 L145 0253

WASTE->ECOSUS ~0.057 —0070 0.143 0.398 0.691

SUMDIST x IMBALANCE- > ECOSUS ~0.156 —0.157 0125 1254 0211
R ADJ. R

ECOSUS 0151 0.068

IMBALANCE 0443 0412

WASTE 0029 0.011

Results from the structural model analysi

7), two-tailed test (significance): *s

ignificant at p <0.05.





OPS/images/fsufs-08-1342373-t001.jpg
Constructs

External barriers (EXTBAR)

Internal barriers (INTBAR)

Number of economic operators in SC (ECOP)

Imbalance of power i sales channels
(IMBALANCE)

Producers’ economic sustainability (ECOSUS)

Number of distribution options (SUMDIST)

Waste at production (WASTE)

[
EXTBARI
EXTBAR2
EXTBAR3
EXTBAR4
INTBARI
INTBAR2
INTBAR3
INTBAR4
ECOP1
IMBALANCEI
IMBALANCE2
IMBALANCE3
ECOSUSI

SUMDISTI

WASTEL

WASTE2

Indicators

‘The regulations in the retail chains mabkes it dificult for us as alocal producer to get shelf positions that we are satisfied with.

s difficult for s as a local producer to get ahead with the marketing of locally produced products because it s too costly.
“The food chains and their own product brands have a lower price, which makes it difficultfor us as a local producer to compete with.

We compete on “green” food products that get a higher price than other products. This results in us not being able to sell our products in the retal stores.
“The challenge lies in being able to produce on a large scale, because we do not have the production capacity in terms of equipment and/or physical space.

We do not have storage capacity internally to be able to store the products while wait

g for transportation.

‘We do not have enough resources (personnel) to be able to produce on a large enough scale as the retail chains want.
Our knowledge of the supply chain i too low for us as a producer to manage the distribution ourselves.

How many economic operators are there in your supply chain (from producer to consumer)?

“There is a skewed distribution of power in the industry’s sales channls.

tis difficult o get space in the sales channels that we wan.

We are not satisfied with where the company is today.

How much profit do you have?

SUM DISTRIBUTION (summarized in Excel from three indicators) Q: How are your products distributed?
1. Through large wholesale businesses (e.g., REMA distribution, ASKO, or Coop Norge)

2. Manages own distribution

3. Through smaller wholesale businesses

We have ltle wastage of raw materials.

We have litle wastage of finished products a the production site.





OPS/images/fsufs-08-1342373-t002.jpg
Item Outer loading Cronbach’
EXTBARI 0746 0788
EXTBAR2 0811

EXTBARS 087

EXTBARY 0,692

INTBARL 0707 0816
INTBAR2 077

INTBARS 0,699

INTBAR4 0895

IMBALANCEL 0756 0625
IMBALANCE2 0.796

IMBALANCE3 0714

WASTEI 0878 0812

WASTE2 095

Rho.

0819

1128

0628

0917

Rho_C

0.863

0.854

08

0911

AVE

0613

059

0572

0836





OPS/images/fsufs-08-1342373-t005.jpg
Path coet Sample me: T-statistics p-values
ECOP->ECOSUS ~0.127 ~0.129 0.069 1854 0.064%%
EXTBAR->ECOSUS 0.183 ~0.181 0.077 2368 0.018*
INTBAR- >ECOSUS ~0.029 ~0.032 0.069 0426 0.670

Descriptive statistics for the total indirect effects (mediating constructs), two-tailed test (significance): *significant at p < 0.05; **significant at p 0.10.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Economic sustainability of local food producers: a mixed methods study



		1 Introduction



		2 Literature review and hypotheses



		2.1 Economic sustainability and barriers









		3 Research settings



		3.1 Operationalization of constructs for the quantitative analysis









		4 Hypothesis testing



		4.1 Assessment of the measurement model



		4.1.1 Internal consistency reliability and convergent validity



		4.1.2 Discriminant validity









		4.2 Hypotheses testing of structural model









		5 Results



		5.1 Results from estimating the structural model



		5.2 Result from the interviews



		5.2.1 Production



		5.2.2 Transportation/distribution/wholesalers



		5.2.3 Imbalance of power (sales channels)



		5.2.4 Barriers



		5.2.5 The cost in the supply chain is another barrier















		6 Discussion



		7 Conclusion



		7.1 Limitation of the study and further research









		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fsufs-08-1342373-g001.jpg
i s e No of economic operators in SC.

(EXTBAR) HS- (Ecoe)
. Producers’ economic
st 17 sustainability
(Ecosus)
e Ha- H+
Producers’ intemal barriers Imbalance of power No of distribution options
(INTBAR) He+ (IMBALANCE) (sumpIsT)






OPS/images/fsufs-08-1342373-g002.jpg
EXBARL

0156

osn

X8RS o810

082

WTBARL
0707

NTBAR2 T

WTBARS

LERLN).

§ 8

NTBARE

|

BaBAR

Ecort
WASTEL [ wastez_]
1000

o oso
ECOP iz
wste
om0

0057

0075
Ecosus
\4.;:- 1000 EcosusT

N

o076 7 076 " o7e

e
| N Sonorst

P )






OPS/images/cover.jpg
& frontiers | Frontiers in Sustainable Food Systems

Economic sustainability of local
food producers: a mixed methods
study












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
’ frontiers Frontiers in Sustainable Food Systems






