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Abstract

:

Improving market access and opportunities for value addition for small-scale food producers and family farms and properly functioning food commodity markets are among the objectives of the Sustainable Development Goals. Market structure and market concentration are important aspects that could make this goal attainable. In a case study, we explore the current conditions of pork and beef farmers in Austrian meat markets by combining a quantitative approach with qualitative inquiries. The quantitative analysis shows that the concentration of meat markets has been increasing in recent years. The rates of change differ in various segments of the value chain and across the types of markets. These results are the starting point for a qualitative analysis of the competitive situation in the observed markets. One finding is that in each market prices are set in idiosyncratic ways. Another one is that producer organizations are an appropriate means for small-scale and family-run farms to strengthen their position in the value chain. We conclude that policy initiatives to improve market access and value addition for farmers need to be complemented by targeted dissemination activities and that competition analyses should apply multi-method approaches similar to the one used in this analysis.
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1. Introduction


Agricultural markets are typically characterized by a large number of sellers and a low number of buyers. In such situations, economic theory predicts farmers’ prices being lower than those provided through a competitive market, as downstream firms are able to exercise buyer power [1]. Such firms may use their market position (monopsony power) to gain economic rents at the cost of producers, as recently exemplified in a study on the Irish beef market [2]. The undesirably lower quantity provided by the market creates welfare loss. Under certain conditions, consumers’ welfare is further reduced by such forms of conduct [3]. In several sectors relating to agricultural products, the disparities existing between the number of producers and processors or retailers raise concerns regarding the abuse of a dominant market position. Producers of agricultural products, especially small farmers, are often perceived as a vulnerable and economically disadvantaged group of market participants [4].



Sustainable development goal (SDG) 2.3 addresses this situation, aiming to improve market access and opportunities for value addition for small-scale food producers and family farms; meanwhile, SDG 2.c aims “to ensure the proper functioning of food commodity markets” [5]. In line with these objectives, the most recent reform of the Common Agricultural Policy (CAP) of the EU aims to “improve the farmers’ position in the value chains” by encouraging producer organizations (POs), promoting short supply chains, and supporting quality schemes (see Council document 2018/0216 from 23 July 2021). Apart from this, two recent legislative acts aim at contributing to a better functioning of food commodity markets: (1) Based on the Commission Implementing Regulation (EU) 2019/1746, the collection of statistical data necessary for the analysis of price formation mechanisms along the agricultural and food supply chain will be improved. (2) The Directive (EU) 2019/633 of the European Parliament and of the Council addresses imbalances in bargaining power between suppliers and buyers by defining and sanctioning unfair trading practices in business-to-business relationships in the agricultural and food supply chain. Due to how recently these were implemented, the effects of these regulations have not yet materialized; this may also be due to the fact that some member states have been reluctant to implement them in national legislation (in July 2021, the commission began infringement procedures against 12 Member States for not transposing EU rules banning unfair trading practices (details are available at: https://ec.europa.eu/commission/presscorner/detail/en/IP_21_3903) (access on 18 November 2021). In this paper, we explore the relevance and implications of these goals by looking at Austria, which is among the EU Member States with many small farms [6]. Our analysis focuses on the beef and pork meat markets, as they make up 23% of agricultural outputs [7].



Traditionally, the CAP has supported POs in agriculture to overcome or at least reduce the asymmetries in food supply chains, and they will be supported in the coming period of the CAP strategic plan in a modified manner. A recent survey on this topic and empirical findings on the effects of support policies for POs in Slovakia were presented by Michalek et al. (2018) [8]. Austrian food producers have cooperated in POs for several decades; however, there is little empirical evidence regarding their impact on farmers’ market position and the mechanisms through which POs enhance Austrian food producers’ economic performance.



We attribute the lack of contributions to the complexity of capturing the manifold channels through which POs may change market outcomes and the lack of appropriate data. To address these shortcomings, our paper addresses quantitative aspects such as the concentration of meat markets through qualitative views from representatives of POs. Recent studies on POs have explored their roles in markets generally (e.g., Duvaleix-Treguer, 2018 for France) and/or their roles in the context of nationwide producer protests [9,10]. Our approach is—to our knowledge—the first one based on an EU meat market that combines quantitative and qualitative aspects in a multi-method approach to explore market concentration and its consequences for producers (a market is typically considered as concentrated if firms’ market shares are distributed unequally. Market concentration, often used as a proxy for the intensity of competition, can accordingly be defined as the degree to which market measures are concentrated on a small number of firms [11]).



In line with SDG 2.3, the recent reform of the CAP aims to improve the conditions for the value addition of agricultural producers in the value chain. At present, however, there is only little evidence regarding market structure, market concentration, and their consequences for small-scale food producers. We explore market conditions in Austrian meat markets by combining a quantitative approach with qualitative inquiries. In this light, our aim is to contribute to the literature by evaluating the channels through which POs impact market participants’ position in the industry and hereby gain further insights into the supply chain of meat markets at a time before the measures of the CAP strategic plan are put in place. In this paper, we evaluate the situation prior to the implementation of the regulations mentioned above and hereby provide a starting point for further research on the effectiveness of recently introduced instruments in strengthening the position of farmers in the value chain. We address the aim of our study by investigating four research topics, as described in the next paragraph.



Research topic (1) is to identify the change in the structure of market participants by measuring the market concentration of the Austrian meat supply chains over time on different levels. We use quantitative methods to do so. However, the available data from meat markets are not sufficient to describe or explain the forces that determine competition throughout the value chain. Research topic (2) is to explore the strategies and tactics employed by participants of Austrian meat markets—in particular, we are interested in the strategies of POs which allow small-scale farmers to strengthen their position in the market. It is necessary to gather this information from people working in these markets. Stakeholder and producer interviews, representing our qualitative approach, give us insight into the mechanisms of POs. In research topic (3), we are interested in the stakeholders’ and producers’ knowledge and perceptions regarding the relevance of newly implemented EU policy measures. In research topic (4), we aim to explore the benefits and limitations of the multi-method approach employed in this study. Our aim is, therefore, to show an example of how the policy objectives aiming to improve the functioning of food commodity markets and the opportunities for value addition for small-scale farmers can be analyzed by using established methods in social sciences. Our aim is to contribute to the corpus of literature that investigates alternative strategies for improving the economic condition of small-scale farmers by linking producers directly with consumers, similar to Krejčí et al. (2019), who used a system dynamics approach, and Lutz et al. (2017), who used a social multi-criteria evaluation approach [12,13].



In the literature, market concentration serves as a proxy for market participants’ position in the supply chain. Peleckis (2022) and Di Foggia and Beccarello (2021) investigate non-food markets in this tradition [14,15]. Nes et al. (2021) compared the concentration of EU food markets at several stages; however, the farm level was excluded [16]. In contrast to these studies and others, such as Fu et al. (2021), we evaluate market concentration at multiple stages of the supply chain [2]. Our research adds empirical evidence for a country with many small farms which are addressed in the SDGs and show how better insights can be obtained by complementing quantitative findings with information obtained by producer and stakeholder interviews.



This paper proceeds as follows: Section 2 gives a brief overview of the relevant literature. Section 3 describes the quantitative and qualitative methods and data used, while Section 4 provides results from descriptive data analyses and stakeholder interviews. In Section 5, we end with a short summary of the topics addressed in this paper and a discussion of our results concerning the specific SDGs addressed in this paper and the concept of sustainability in general.




2. Literature


In order to analyze market concentration, we based the roles of POs and the policy measures used to strengthen their position on findings detailed in the literature from various fields. To limit our scope, we concentrate on meat producers and meat markets. We start with a literature review focusing on studies on market power or a lack of competition in these markets and then widen our scope to address the complex relationships of firms in the value chain. According to our review, only a few studies deal with POs and meat markets. In the final part of this section, we present research that deals with the methodological approach taken in this study, which combines quantitative and qualitative methods. Our case study focuses on Austria. For this country, there are several studies analyzing market power and market concentration [3,17,18], and one that deals with meat markets [19], but there are no studies dealing with POs in meat markets.



In the literature, there are three major strands regarding market structure and (agricultural) producers along the supply chain that are not well integrated (throughout the text, we follow Carlton and Perloff (2015) in characterizing the type of market structure by: “The number of firms in a market and the ease of entry and exit by new firms [...]” [1] (p. 31)). In the first one, market structures and outcomes are viewed from an industrial organization perspective and analyzed accordingly by identifying the market and its structure, before using econometric techniques to measure the market power based on market observations benchmarked against an hypothetical efficient market outcome [20,21]. Most studies that have applied such methods to measure market power in meat markets are from the U.S. [22,23,24,25], while several studies are from other countries, such as Canada [26], Austria [19], Japan [27], Germany [28], and China [29]. The OECD (2006) provides empirical evidence for Canada, the Czech Republic, Japan, and the Netherlands [30].



Apart from the difficulties of single parameter estimation, the heterogeneity of distinctive agricultural sectors poses an additional challenge in estimation due to the necessity of accounting for all important details adequately. The level of organization of farmers, the differentiation and shelf life of products, and the structure of sales channels are decisive factors determining the market position of farmers and vary greatly depending on the sector and even market segment.



In the industrial organization literature, buyer power is defined as the distance between the observed price and the hypothetical price in a competitive market. In view of the complex supplier–buyer relationship along the food supply chain, such a simplification appears to be inadequate. An alternative framework that can be used to capture aspects of competition over the whole supply chain in a wider context was developed by Porter in the “competitive forces framework” from a business economics perspective, which is part of the second strand of the literature [31]. The relevant forces identified by Porter are: the threats of new entrants, the threat of substitute products or services, the bargaining power of suppliers, and the bargaining power of customers. In the third strand, a social science strand, the effects of farmer organizations are analyzed, either with a view to their effect on income (e.g., Michalek et al., 2018 or de Roest et al., 2018) or to their role in specific markets (e.g., Duvaleix-Treguer, 2018 for France or Javornicky et al., 2021, for a case study in Ireland) [8,9,10,32]; however, how POs effectively interact with buyers and how prices and supply relationships are determined is not yet well understood.



Quantitative approaches, which are predominantly applied in economics, can reach their limits when it comes to gaining insight into the level of competition. Apart from the major problem of data availability, econometric methods may suffer from model specification problems or selection issues. The estimation of market power as a single parameter, as is often the case in industrial economics, especially in New Empirical Industrial Economics (NEIO), is problematic if market power is determined by multiple factors that may be difficult to quantify [33].



In such environments, researchers need additional information gathered by qualitative methods to complement quantitative research. To evaluate the superiority of such a multi-method design over a single-method approach, Goerres and Prinz (2012) suggest checking their two necessary and six sufficient conditions [34].



Despite the potential of supporting quantitative methods with qualitative methods in industrial and agricultural economics, only a few journal articles are based on a multi-method approach. Interviews conducted by Lenger and Kruse (2017) reveal the strong skepticism of German economists regarding the validity of qualitative methods [35], and consequently qualitative empirical work is rarely found in German economic journals. Studies in which interviews are conducted mainly use these to collect primary data, which will be evaluated descriptively. Schlippenbach and Pavel (2011) use a survey on brand manufacturers in the food, non-food, and near-food sectors in Germany to evaluate buyers’ power [36]. In a similar fashion, Wieser et al. (1999) investigate the Austrian food sector by surveying the food processors and purchasing managers of large food retailers [16].



The investigation of effect of the Austrian federal competition authority on retailers demonstrates the importance of the use of qualitative methods for evaluating market power in an industry where buyers’ power can be multidimensional [3]. Making use of the obligations of retailers to make disclosures to competition authorities, they evaluate the unfair trading practices used by retailers to gain economic rent from their suppliers. In a second step, they assess the relevance of unfair trading practices regarding competition law. Even on a global scale, the number of studies applying a multi-method approach to an economic problem is limited. Hereby, Akimowicz et al. (2018) asses the use of mixed-methods research in agricultural economics and conclude that agricultural economists would benefit from the use of mixed methods [37], while Jefferson et al. (2014) emphasize the potential of mixed-methods studies to facilitate richer insights and a better understanding of causal relationships in their application to labor economics [38].




3. Data and Methods


To gain deeper knowledge of the channels through which POs impact Austrian farmers’ market position and perceptions of policy measures’ impacts, we make use of descriptive data analysis as our quantitative approach as well as stakeholder and producer interviews as our qualitative approach. We decided to conduct qualitative interviews because the quantitative data were not sufficient. We also wanted to collect information on sensitive issues (e.g., on price negotiations) and personal assessments (e.g., regarding policy measures). Our procedure was based on the following three steps. (1) We used quantitative analysis to gain information on market concentration. This provided a sector overview and revealed at which stages of the supply chain we would encounter the potential for strong market positions. (2) Based on a literature review, we identified factors that may allow POs to improve the position of meat producers in the supply chain and other important determinants of their market position. (3) We developed interview guidelines based on steps (1) and (2), which aimed at deepening the knowledge gained through the quantitative analysis and validating its results. In addition, we made use of stakeholder and producer interviews to obtain relevant knowledge on the organizational structures of agricultural markets (the organization of trade in Austrian agricultural markets is very heterogeneous across individual sectors and is partly characterized by long-lasting customs and trade patterns). The persons who were interviewed were informed about EU legislation banning unfair trading practices—in particular, a list of unfair trading practices (Directive (EU) 2019/633) was drawn up.



3.1. Quantitative Method and Data


To measure the market concentration, we calculated the four-firm concentration ratio (CR4) as the sum of the top four firms’ market shares:


  C R 4 =   ∑   i = 1  4   s i  ,  



(1)




where:


   s i  =    x i      ∑   i = 1  N   x i    .  



(2)







This equation captures firm  i ’s share in an industry’s total of a variable of interest    x i   —typically, sales. A high value hereby indicates a concentrated industry. CR4 is commonly used to summarize an industry’s market structure—e.g., perfect competition or oligopsony [39]. In addition, we provide the Herfindahl–Hirschman index (HHI). In contrast to CR4, the HHI uses information on all firms in a given industry and its computation requires data on all individual firms’ market shares. In computing the HHI, we followed the convention in the literature and used shares    s i    multiplied by 100, which we denote as     s ˙  i   :


  H H I =   ∑   i = 1  N    s ˙  i 2  .  



(3)







As our interest lies in measuring the concentration in the buyers’ market, we aimed to use individual firms’ shares in industry livestock demand to calculate the HHIs. As a proxy, we used individual firms’ shares of processed animals in the industry’s total of processed animals. A high value of HHI indicates a high market concentration and is either reached through there being a low number of firms in the market; a large heterogeneity of firms concerning the variable of interest—i.e., firms’ demand for livestock; or both. HHI ranges from 0 to 10,000, where a value close to 0 indicates a perfectly competitive market while a value of 10,000 is reached by a monopsonist. Additionally, the thresholds of the HHI levels are defined by the U.S. Department of Justice (2010): a market with an HHI value lower than 1500 is perceived as unconcentrated, one with an HHI value between 1500 and 2500 is referred to as “moderately concentrated”, and markets with an HHI larger than 2500 are described as highly concentrated [40].



A theoretical connection between HHI and market power can be established; however, its usefulness is limited in empirical studies. A high HHI value is not necessarily an indicator of high market power, although it can be a necessary condition for the latter. In the situation we observe, however, it is helpful to gain information about potential buyer power, which is why we consider the HHI as a suitable indicator for our purposes.



We drew our data on the number of cattle from the cattle database provided by the Agricultural Marketing Board Austria (AMA). The dataset covers all cattle produced on Austrian farms [41]. The number of pigs was based on a random sample drawn from all Austrian pig farmers [42] (the legal basis for collecting the data is EU regulation 1165/2008 and the corresponding national regulations (BGBl. II Nr. 163/2012 and Vieh-Meldeverordnung 2018)). We observed the number of live pigs and cattle over the years from 2010 to 2020. To calculate HHIs at the level of meat processing, we used data from slaughterhouses processing more than 6000 cattle, 2500 calves, or 50,000 pigs from 2010 to 2020.




3.2. Qualitative Data and Methods


We conducted semi-structured interviews with stakeholders and producers in the beef and pork markets, allowing for targeted questioning as well as follow-up questions on sensitive topics, such as market concentration. We developed guidelines (see Appendix) leading through the conversation, ensuring that all topics were covered while leaving enough room for new issues to arise. In total, 20 interviews were conducted from May to September 2021. A protocol was made for each interview.



Our ten interview partners represent different groups in the supply chain for beef and pork meat markets in Austria (farmers, slaughterhouses, food retailers, and wholesalers). The main topics in stakeholder interviews were selected based on the literature research. Each topic represented a main driver of market participants’ positions, which are described in the next paragraph. From the stakeholder’s perspective, the four topics we evaluated were strongly interrelated. Interview guidelines (in Appendix A) were designed to transfer stakeholders’ knowledge and their assessment of the situation in the Austrian meat market to answer our research questions.



POs allow farmers to concentrate their supply, increase bargaining power in trading with buyers, and hereby improve their market position [43,44,45]. Moreover, POs can impact market participants’ position in the supply chain indirectly through representatively conducting price negotiations for farmers, setting up contracts, or designing quality programs.



Pricing and contracts: Although agricultural products are often assumed to be traded on spot markets, it is not entirely clear how prices are set [4,46]. Understanding the mechanism of price setting is therefore crucial in order to understand market participants’ position in the supply chain. As buyers could possibly exert bargaining power through setting favorable conditions in contracts with producers, we decided to ask stakeholders about practices in the industry.



Quality programs for retailers are a form of vertical integration that offers participating farmers a price premium and planning security. Through a locked-in relationship, farmers are, however, more vulnerable to unfair trading practices and lack other sales opportunities [4,46,47].



Finally, we aim to evaluate how the stakeholders of our sample perceived the usefulness of policy efforts aimed at strengthening the position of farmers in the food supply chain [44].



To complement our findings, 10 agricultural producers were interviewed in person about farm structures, costs, marketing, contract conditions, and policy strategies to illustrate the suppliers’ situation (interview guideline is in Appendix B). Transcripts were prepared for all interviews serving as a basis for the qualitative content analysis [48]. Within this process, we coded all statements that could be assigned to one of the above-mentioned topics.





4. Results


4.1. Quantitative Results


In the upstream market of cattle farmers, HHI values for live cattle (all cattle categories) were between 0.29 in 2010 and 0.40 in 2020. Considering that the HHI is bounded between 0 and 10,000, we faced a very competitive market. These values are a result of a large number of cattle farmers with similarly small market shares. Based on a very small initial value, the HHI increased by approximately 40% between 2010 and 2020. Analyzing the market concentration for 14 subcategories mainly based on the age and sex of cattle, we similarly observed rising concentrations in most cases. We found some higher HHI values for individual subcategories. Due to the lower number of farms, small submarkets—i.e., for calves—already have potential for a high market concentration due to the lack of competitors. In addition, we found very different results regarding magnitude in HHI for distinctive subcategories. For the year 2020, we hereby calculated a maximum value of HHI of 833 in the market for cows between 1.5 and 2 years.



In the downstream industry of meat processors, HHIs were calculated using data on the quantities of live cattle and pigs processed. In addition, we observed the quantities processed according to their meat categories. We calculated HHI values of between 1538 in 2010 and 1648 in 2020 for the aggregated meat category of grown cattle, which solely excludes calves. The magnitude of the calculated HHI suggests a moderately concentrated market. In the following, the market concentration is considerably higher than in the upstream market of cattle farmers. Figure 1 depicts an overall increase in the HHI within all categories of slaughtered bovine animals but bulls, which is accompanied by fluctuations in market concentration over the observation period (we observed the following six meat categories for beef: young bulls, bulls, bullocks, cows, heifers, and calves. Similarly, we observed two meat categories for pork: pigs and sows. The aggregate category of grown cattle consisted of the first five categories listed). In both categories for pork (pigs and sows), we observed an increase in market concentration of 42% and 22%, respectively, between 2010 and 2020.



Our dataset allowed us to distinguish between animals raised in Austria and animals with other origins. Imports only accounted for a small fraction of slaughtered cattle and thereafter the magnitude of HHI calculated for the entire market and for the Austrian cattle market was within a similar magnitude, with an annual average of 1577. The market concentration for imported livestock was found to be substantially higher, as only a small number of Austrian slaughterhouses import livestock. The mean value of HHI over the observation period from 2010 to 2020 was above 2500, indicating a highly concentrated market. The development of market concentration was similar to that of the entire market, however at a higher level.



Table 1 gives further information on the structure of beef and pork livestock markets. Column 1 shows two types of slaughterhouses, whereas type I captures the total number of firms operating in 2018 in the production of meat and meat products, as classified by the ÖNACE-Code C101 [49]. The number of type II slaughterhouses that are considered to be systemically relevant firms is described in Section 2. The number of slaughterhouses reveals that the majority of animals are slaughtered by a small number of type II firms, while there are a large number of small, possibly family-owned, meat producers classified as type I slaughterhouses. As a widely used measure of market concentration, we included the concentration ratio of the four largest meat processors in 2020. Typically, a high correlation between HHI and CR4 was found. Our results show the same pattern.



The lack of data available for the quantities of meat and meat products purchased by retailers impedes the evaluation of market concentration at the wholesale level. Table 2 shows that the top four Austrian retailers’ revenues from meat accounted for more than 90% of the total industry revenues in 2020. Austria’s top four retailers were hereby able to increase their market share in terms of industry revenue by more than 3% for meat and more than 5% within the category of ham and sausages between 2014 and 2020.



Overall, we found a low concentration in the upstream market for live cattle, with differing magnitudes of HHI for individual meat categories and over time. Except for Finland, which can be perceived as an outlier in the market concentration for most food- and beverage-producing sectors, Nes et al. (2021) found similarly unconcentrated meat manufacturing markets in several other EU member states (Bulgaria, Czechia, Spain, France, Italy, Hungary, Portugal, Romania, Finland, and Sweden) [15]. A substantially higher market concentration was observed in the downstream market of slaughterhouses. An increase in market concentration was found in all individual meat categories, except for bull meat. The consumer market for meat and meat products was found to be highly concentrated.




4.2. Qualitative Results: Interviews


In this chapter, we present the results of the qualitative interviews. All information provided within this section comes from our interview partners. Based on 20 interviews with stakeholders and agricultural producers operating in the beef and pork markets, we try to gain deeper insight into the topics presented in Section 3.2: POs, pricing, contracts, quality programs, and political strategies.



4.2.1. Producer Organizations


The first thematic block of our interviews concerns the POs of meat producers, which have shown strong growth within the last 20 years. Currently, about one-third of producers are members of a PO (beef: 30–35%; pig: approx. 35%). These organizations are, among others, promoted by the EU in order to improve supply and marketing structures and thus competitiveness. Members pay fees or commissions and, in return, receive a wide range of services, such as advice, feed procurement, young animal procurement, or joint marketing. As a further service, POs represent their members externally—e.g., in certain committees with the Chamber of Agriculture or the Federal Ministry of Agriculture, Regions, and Tourism (BMLRT). At such occasions, current issues and the orientation of the market are discussed. Beef and pork producers can participate in meetings and pass on their concerns to the POs. Although the representatives of POs would like to increase their market share to strengthen their position, the representatives of slaughterhouses interviewed considered the current composition of POs and livestock traders to be balanced. This leads to “healthy competition”, and producers felt they had sufficient freedom of choice regarding marketing. While members of POs had more planning security for sales and prices (price guarantee, purchase guarantee, payment guarantee), producers who sell directly or through livestock traders had more autonomy and speculation possibilities. Livestock traders were therefore competitors of POs, and often had long-standing business relationships with producers. Direct marketers were also competing with POs. Interviewed producers with direct marketing reported that they could act more autonomously and flexibly. From the perspective of PO representatives, producers who are not members of a PO are free riders, as the efforts of POs, especially in price negotiations, would benefit all producers in the market. However, one producer expressed concerns that the cooperation between POs and large trading companies would lead to a strong concentration of power. POs were usually heavily involved in the development of long-term quality programs, as such efforts require a great deal of planning and organizational capacity.




4.2.2. Pricing and Contracts


Prices are primarily negotiated between POs, slaughterhouses, and food traders. Producers cannot negotiate prices directly with retailers. Beef and pork farmers who are not members of a PO sometimes sell directly to slaughterhouses or to livestock traders, who in turn negotiate with slaughterhouses. Directly marketing farms can set their prices autonomously; however, they are also dependent on market conditions.



The producer price for beef is negotiated weekly by “ARGE Rind”, the umbrella organization for producer and interest groups for beef production, with the five largest slaughterhouses. Separate prices are set for different categories and quality labels with surcharges and discounts. In addition to supply and demand, international prices are considered during price setting. The resulting prices also form the basis for negotiations between slaughterhouses and retailers. Overall, prices are described as relatively stable, with slight seasonal fluctuations. As a more recent development, agreements with contracts are made with producers in special quality programs.



The prices for pork are very volatile and are similarly negotiated weekly between slaughterhouses and the Austrian Pig Exchange (Österreichische Schweinebörse). Supply and demand as well as the international market are taken into account. Although the price is, in principle, only valid for PO members, it is adopted by the industry. Prices between slaughterhouses and trade are negotiated on the basis of the quotation, as in the cattle sector.



In principle, several actors reported on negotiations between POs and slaughterhouses on an equal footing; contractual relations with retailers were sometimes seen as more difficult. In food retailing, the top three retailers’ market share accounted for 80%. According to several interviewees, retailers “abuse” their dominant market position, which “makes the situation very difficult”. From the point of view of a food retailer representative, however, retailers’ share of the total food demand is not large. In addition, the interviewee mentioned increased feed costs currently causing conflicts; however, they stressed that POs were the ones who set prices. According to another food retailer representative, there was great effort to maintain stable, cooperative relations with food producers.




4.2.3. Quality Programs


Quality programs are mainly driven by animal welfare and sustainability aspects and are of increasing importance within society. In the cattle sector, regional programs are also offered. Especially for new farm managers, such programs can have a motivating effect, as they allow farmers to bring their strategies in line with societal demands. According to all interviewees, quality programs have become more important in recent years as quality meat can be marketed particularly well. One interviewee from a slaughter and processing company estimated the number of different programs in the cattle sector to be 70. In 2019, 75% of all slaughtered cattle were produced within a quality program, with even further expansion expected by a representative of a food retailer.



Austria’s most important quality program is the EU co-funded AMA quality label, which requires, among other things, compliance with rules of origin. The share of organic meat is found to be increasingly important and growing steadily; accordingly, quality programs focusing on organic production are becoming increasingly important. In the organic pork sector, one representative of a food retailer even reported facing problems meeting a sharp rise in demand. In addition, several other quality programs initiated by different food retailers exist.



Quality programs typically have specific contract conditions—e.g., one-, five-, and ten-year contracts for certain animal welfare programs. POs often play a significant role in their design, as a great deal of consultation and coordination with numerous actors is needed to develop, establish, and run such programs. However, not all farms are able to participate in such programs; in the cattle sector, for example, there are waiting lists, whereas in certain regional programs suppliers are actively sought after. In order to be accepted into quality programs, producers have to fulfill higher quality criteria than are required by law—e.g., regarding feeding or husbandry requirements, which are regularly controlled. For programs in the cattle sector, producers have contracts with the inspection bodies and programs; in addition, there is a supply agreement with conditions to be met. The animals to be delivered are registered for a whole year, and a bonus is paid if the criteria are met. Overall, several respondents among the producers were critical in quality programs.




4.2.4. Political Strategies


The interviewees from the first round of interviews were asked about their opinion on the EU Task Force on Agricultural Markets and the Austrian market transparency regulation. The majority of the interviewees were not familiar with these strategies, and if they were their opinions were mostly negative—e.g., they stated they were “useless”, “not the philosopher’s stone”, “nonsensical”. One interviewee said that more transparency is always important, but that comparability is hardly given because the categories of the Market Transparency Regulation are too broad. Some interviewees said that prices were more transparent than ever and that the regulation would only lead to more bureaucracy. Among the producers interviewed, the market transparency regulation was largely unknown.





4.3. Implications for Sustainability


One reason why the SDGs of the UN have had a high impact on public awareness is that the objectives are defined in such a way that their attainment can be observed using relatively easy-to-measure indicators. For the two goals of interest in this paper, 2.3 (improving market access and opportunities for value addition for small-scale food producers and family farms) and 2.c (the adoption of measures to ensure the proper functioning of food commodity markets to help limit extreme food price volatility), the indicators are the volume of production per labor unit per size class of enterprises and indicators of food price anomalies. The first set of indicators is reported in the regular farm income reports of many countries (e.g., European Commission, 2021 for the EU [51]; BMLRT, 2020 for Austria [52]), while the second can be measured by standard indicators such as the log standard deviation or the coefficient of variation of price time series [53,54].



Our results showed that the Herfindahl–Hirschman index (HHI) is well suited to identifying the market structure in a given value chain by measuring the concentration at each stage of the value chain. We also showed that, by comparing HHIs at various stages of the value chain at different points in time, the development of structural change can be observed in quantitative terms. Even while the concentration of supplies offered by farmers increased over time due to structural change, the levels of concentration are much smaller at the farm level compared to the level of processors. Compared to food retailers, the concentration in the processed meat market is also much smaller. A high concentration in food markets may imply higher prices for consumers due to lower supplies of food and therefore conflict with SDG 2, which aims, among other things, to end hunger, achieve food security, and improve nutrition. In order to address these aspects, it seems to be worthwhile to broaden the scope of the indicators of SDGs as defined by the UN (2017) by including some measure of market concentration, as demonstrated in this study, as an additional indicator [5].



The topic of this study is small-scale farmers and the functioning of markets, with a focus on meat markets. Meat is an important source of protein and therefore essential to reduce hunger (SDG 2), particularly in pastoral societies (addressed in SDG 2.3). However, meat production—in particular, meat produced with inputs that could otherwise be used for human nutrition—is associated with emissions of greenhouse gasses (Bellarby et al. 2013) that could be avoided if consumers switched to plant-based nutrition (Chai et al., 2018) [55,56].





5. Concluding Remarks


In research topic (1), we carried out an analysis of market concentration segment by segment along the vertical chain in beef and pork markets in Austria for the first time. The data showed a very competitive market at the producer level and a high concentration in retail markets. This finding is not new but, based on our analysis, we showed that the dynamics vary between markets and across different levels of the value chain. At the level of meat processors, we found a growing market concentration within all categories of slaughtered bovine animals but a decreasing market concentration for bulls. The market concentration (measured in HHI values) for imported livestock was found to be substantially higher than that for Austrian livestock. We calculated the HHI values to be close to zero (competitive market) at the producer level. Additionally, the processors’ market could be characterized as moderately concentrated, with HHI values between 1538 in 2010 and 1648 in 2020 and with an CR4 of more than 0.9. Finally, the retail sector was found to be highly concentrated. We found that indicators such as HHI and CR4 are well suited to complement the indicators of the sustainable development goals that are listed by the UN (2017) because information on the market structure may shed light on the viability of small farms and the potential limitations of supplies of food in the market.



Our research topic (2) aimed to explore the strategies and tactics employed by the participants of Austrian meat markets to strengthen their position in their market. Producer organizations (POs) have to provide tangible and valuable services for their members, who would otherwise become involved in direct sales with consumers or sell their products to independent dealers or directly to processors. Based on stakeholder and producer interviews, we found that participating in a PO is advantageous for many producers because supplies are aggregated, which makes price setting more transparent. Pos also seem to be able to exert some negotiating power in price setting. To limit market disturbances by foreign entrants, producers developed certificates of origin. Quality schemes impose additional costs and their benefits depend on idiosyncratic conditions. The assessment of competing labels showed the tactics of market participants used to deal with threats posed by substitute products or services. In research topic (3), we explored stakeholders’ and producers’ knowledge and perceptions regarding the relevance of newly implemented EU policy measures. Our finding is that the persons interviewed were not well informed about these initiatives and skeptical about their potential benefits.



Finally, in research topic (4), we were interested in exploring the benefits and limitations of the multi-method approach employed in this study. Our descriptive results revealed a moderate market concentration in the buyers’ market for live cattle and pigs. This is in line with qualitative findings from stakeholders, who confirmed that prices were strongly dependent on market forces. Stakeholder and producer interviews revealed the difficulties of food producers due to rising feed and investment costs, suggesting the existence of buyer power in downstream markets.



The market situation in Austria has many similarities to that of meat markets in other high-income countries. However, how the dynamics of market concentrations are similar could not be assessed due to the lack of similar analyses. Discussing our results in the context of the broad literature, we wanted to focus on the mixed-method approach employed in this study. For our research goals, such an approach has several benefits: (a) it helps us to understand the underlying processes that lead to market outcomes that can be observed in quantitative terms, such as changes in the levels of concentration; (b) it is necessary to gain insight into the price setting processes used and the details of contracts that need to be known when adequate industrial organization models are designed for econometric analyses of market power; and (c) such approaches will be necessary to evaluate the effects of complex policy interventions, such as those underway right now that aim to make new data obtained at several stages of the value chain available and strengthen the positions of producers who are exposed to unfair trading practices.



Finally, regarding the outlook and avenues for future research, we think that all stages of the agricultural and food value chains should be analyzed in a similar manner to explore the dynamics of market concentration. In Austria, quantitative information on the market between slaughterhouses and retailers is not available yet. The same is true for many other markets, such as fruits and vegetables and most arable crops. This deficiency will make it harder to assess the effectiveness of policies implemented to strengthen the market position of farmers. Exploring the prevalence of this observation in other EU Member States is probably a first step toward evaluating the benefits of such initiatives in the EU.



Despite the important tasks of POs, a large share of farmers are not members but rather have long-term business relationships with livestock traders or rely on direct marketing channels. Our results do not provide much information on farmers’ incentives to choose certain sales channels. In order to foster competition in agricultural markets, one might conclude that CAP (Common Agricultural Policy) interventions to promote POs should not supersede alternative channels of marketing. We consider addressing this question as an interesting avenue for further research.



Our interviews with stakeholders about the value of recent policy initiatives to strengthen the market position of farmers showed mixed results, effectively demonstrating that the stakeholders’ level of enthusiasm is underwhelming. Whether this finding is due to their lack of knowledge about the details of the new regulations or due to specific insights into the specificities of this market needs further exploration.



The multi-method approach used in this study was challenging for the whole research team. Those with expertise in qualitative methods and agri-sociology had no expertise in competition policies, market regulations, and unfair trading practices. Those with expertise in competition policy and quantitative market analysis were not very familiar with the idiosyncratic situations of each market and the various motives of market participants, which were broader than simply maximizing their profits. In order to assess the effectiveness of policies aiming to improve the position of famers in the value chain, it will therefore be necessary to establish discussion and cooperation formats for researchers from different disciplines in social sciences to build up the necessary research capacities. We conclude that multi-method approaches such as the one presented in our paper seem to be a promising avenue to tackle hard problems, such as those analyzing the trade-offs between different sustainability objectives, such as income inequality and economic growth. This brings us to one of the limitations of the approaches presented in this paper, whose advancements, when viewed from the angle of just one discipline, may seem mediocre.



This paper addressed sustainability by focusing on the Sustainable Development Goal 2 (SDG2: end hunger, achieve food security, improve nutrition, and promote sustainable agriculture), particularly on 2.3 (options for small-scale food producers) and 2.c (the proper functioning of food commodity markets). We found that the indicators used for measuring their attainment could be improved by including measures of market concentration, such as the Herfindahl–Hirschman Index or the market share of the biggest four companies in a market (CR4). However, such indexes only relate to the market structure and, therefore, are welfare-oriented in the sense of the incomes of small-scale farms or food expenditures for consumers. Welfare in a wider sense, which must consider the greenhouse gas emissions of meat production and consumption (addressed in SDG 13—take urgent action to combat climate change and its impacts), needs to be addressed in future research examining how to mitigate the trade-offs between different SDGs.
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Appendix A. Interview Guideline 1


For interviews with representatives of interest groups, slaughterhouses, food retailers and wholesalers in the beef and pig market.



	1.

	
Introduction and market description




	1.1

	
Please briefly describe your role in your organization.




	1.2

	
What role does your organization have in the Austrian meat market?




	1.3

	
How would you describe the meat market currently? Which were the most important developments within the last 10 years?




	1.4

	
What are your expectations regarding future developments?













	2.

	
Costs and pricing




	2.1

	
How have costs and prices changed in the last 10 years?




	2.2

	
What is the composition of the cost structure of cattle and pig producers?




	2.3

	
Would you advise producers to invest currently?













	3.

	
Contracts




	3.1

	
How do contract actions take place on the meat market?




	3.2

	
What role do the various players play in this process?




	▪

	
With whom do producers negotiate the contracts?




	▪

	
Who negotiates with the slaughterhouses?




	▪

	
Who are the contract partners?










	3.3

	
How long do such contractual relationships last on average and what does that depend on?




	3.4

	
How has the design of contracts changed over the last 10 years?




	3.5

	
How can suppliers or purchasers influence contract conditions?













	4.

	
Producer organizations




	4.1

	
What role do producer organizations play in pricing or contract negotiations?




	4.2

	
What advantages do livestock farmers have as members of a producer organization?




	4.3

	
What are the disadvantages (especially in terms of prices and costs)?




	4.4

	
What consequences arise when a livestock farmer changes buyers?




	4.5

	
What role do product differentiations (organic, quality labels, quality programs) play?













	5.

	
Competition and foreign trade




	5.1

	
How do you assess the current competitive situation on the market?




	▪

	
Which market participants are there and what are their positions?




	▪

	
What role do imports play and how do they influence the Austrian market?




	▪

	
How do you assess the relationship between the individual players in this respect?










	5.2

	
How has the situation changed over the last 10 years?




	5.3

	
What role do exports play for the market?













	6.

	
Strategies







There are some efforts to make the food market more balanced, e.g., at EU level, the Task Force “Agricultural Markets” (support of producer groups, more transparency, price information) or the Agricultural Market Transparency Regulation for Austria, which came into force on 1.1.2021 (reporting obligations for prices and quantities of agricultural goods and processed products).



How familiar are you with these strategies?



	7.

	
Closing







	7.1

	
Do you believe that these are suitable and sufficient to improve the situation on the market as a whole?




	7.2

	
What do you think is missing from these strategies?







We have now talked a lot about the current situation and strategies at EU and national level.



	7.3

	
What do you think would be appropriate next steps or concrete measures to support fair competition in the market?







Thank you very much for your time. It helps us a lot to get a more complete picture for the meat market!




Appendix B. Interview Guideline 2


For interviews with agricultural producers in the beef and pig market.



	1.

	
Introduction and market description




	1.1

	
Please briefly introduce yourself and your company.




	1.2

	
Have there been any major changes on your farm in the last 10 years?




	1.3

	
How would you describe the meat market currently? Which were the most important developments within the last 10 years?




	1.4

	
What are your expectations regarding future developments?













	2.

	
Costs and pricing




	 

	
If we now look at the economic side, …




	2.1

	
How have costs and prices changed over the last 10 years?




	2.2

	
What is the composition of your operating costs?




	2.3

	
Are you currently planning investments?




	 

	
Producer organizations/Marketing




	 

	
You have told that you produce …














	2.4

	
How do you market your products? (POs?)2.5 Why are you (not) a member of a producer organization?




	-

	
If NOT: Have you ever been a member? Why did you drop out?




	-

	
If YES: What advantages do livestock farmers have as members of a producer organization? What are the disadvantages (especially in terms of prices and costs)?










	2.5

	
Direct Marketers:




	-

	
Since when have you been marketing directly? What was before that? Why did you switch?




	-

	
How autonomous are you with pricing? How satisfied are you with it?



















	3.

	
Contracts




	 

	
I would like to know more about the terms and conditions with your contractors.




	3.1

	
Who do you contract with and how do negotiations proceed?




	 

	
Do you negotiate directly with customers? Do POs negotiate with customers?




	3.2

	
How does a price come about? Can you influence it?




	3.3

	
What is the average duration of such contractual relationships and what does it depend on?




	3.4

	
How satisfied are you with the contract conditions?




	-

	
The topic of unfair trade practices is a constant source of debate. How do you deal with it?How has the design of contracts changed over the last 10 years?



















	4.

	
Strategies




	 

	
In Austria, the Agricultural Market Transparency Regulation came into force on 1 January 2021.




	4.1

	
How familiar are you with this strategy?




	4.2

	
Do you believe that these are suitable and sufficient to improve the situation on the market as a whole?




	4.3

	
What would you like to see in a strategy to strengthen the market position of farmers?




	4.4

	
What do you think would be appropriate next steps or concrete measures to support fair competition in the market?













	5.

	
Closing







Thank you very much for taking your time. Your experiences are very valuable for us and we will gladly consider them in our project!
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Figure 1. HHI of Austrian meat processors by meat category. 
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Table 1. Descriptive statistics for Austrian beef and pork supply chains.
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	Upstream Market (UM)/Downstream Market (DM)
	Number of Firms in UM/Number of Firms in DM
	HHI, CR4 in DM 1





	Pork producers/slaughterhouses
	
	
farms: 21,092



	
slaughterhouses type I: 876



	
slaughterhouses type II: 14





	HHI pigs: 1470

CR4 pigs: 0.70



	Beef producers/slaughterhouses
	
	
cattle farms: 56,389



	
slaughterhouses type I: 876



	
slaughterhouses type II: 12





	HHI grown cattle: 1648

CR4 grown cattle: 0.76







Data sources: Type I: Total number of firms being considered as meat processors and preservers within Austria in 2018 according to the Austrian industry classification. Relevant firms fall under the ÖNACE code C101 [49]. Type II: Data source of type II firms is described in the section “data and methods”. Values reported were collected in year 2020. Number of firms obliged to report data can only be seen as an approximation, as data collection was subject to several uncertainties. 1 For type II slaughterhouses, calculated indices are based on purchasing quantity.
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Table 2. Market concentration of retailers in the Austrian meat market.
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	CR4 2020 1
	%∆CR4 2014–2020





	Meat
	0.95
	+3.75%



	Sausages and ham
	0.93
	+5.12%







Data source: [50]. 1 CR4 calculation is based on retailers’ sales.
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