Methodology and Data Appendix SBE Paper
Historical case study research can be a powerful tool for formulating and advancing theory in both economics and entrepreneurship scholarship. In our main paper, we presented our findings in the form of an analytic narrative, a mode of sharing research outcomes widely used in economic historical research, particularly in small-N case studies (Bates 1998) (Bates 2000) (Koyama 2018) and within the Public Choice literature (Ekelund Jr 2004) (Piano 2022) (Jaaidane 2023). 
Researchers who use this approach have paid increased attention to how they can better demonstrate analytical and methodological rigour to all researchers, including those who are sceptical of the value of qualitative narratives as opposed to econometric research (Gill 2018).  In this appendix, we provide a detailed description of how we accessed and interpreted the sources we used to write this paper. In creating this appendix, our goal is to convince readers of the rigour of our research process. 
Assembly of Data 
In researching our case study, we looked for, collected, and then systematically analysed a wide range of historical documents produced during the period under investigation. We used both primary and secondary sources. Primary sources are firsthand accounts or direct evidence created or recorded at the time, such as letters, diaries, photographs, government documents, or works of art. They provide a direct window into the past and offer an unfiltered perspective on historical events or phenomena. Secondary sources, on the other hand, are interpretations or analyses of primary sources, created after the fact by historians, scholars, or commentators who were not in position to directly observe the phenomenon described and who, in most cases, were not even alive at the time.
The advantage of primary sources is their immediacy and authenticity, offering a direct glimpse into the past without the potential biases or distortions of retrospective analysis. However, primary sources can also be subjective, incomplete, or biased, reflecting the perspectives and limitations of their creators. Secondary sources, in contrast, benefit from the hindsight and broader context provided by historical analysis, offering a more comprehensive and objective understanding of events. However, they are inherently interpretive and can be influenced by the biases or agendas of their authors. The dividing line between primary and secondary sources is often blurred, as some sources, such as memoirs or autobiographies, can be considered primary sources when they are written by direct participants or eyewitnesses.  Memoirs, autobiographies, and retrospective accounts by first-hand observers can be considered primary sources to the extent that they capture the author's direct experiences and observations at the time of the events being described. However, they are also influenced by the passage of time, the selective nature of memory, and the potential biases or agendas of the author, which can introduce elements of secondary interpretation or analysis. For that reason, researchers approach the claims made in memoirs and similar retrospective primary sources with an elevated degree of scepticism relative to that applied in reading primary sources. 
As Lipartito (2014, 290) notes, historical researchers attach a particularly high value to documents in which the thoughts of key-decision makers are recorded.  When such documents “do not exist, then one may have no choice but to be satisfied with observations made by others, or even later in time representations. Historians operate on a scale, with the ideal being an artifact directly from an actor at the time of the event— the thoughts and observations of a battlefield soldier at Waterloo, recorded as the battle unfolded! Needless to say, such examples are rare. The ideal, however, provides one measure by which to assess one’s sources.” This principle informed our search for relevant sources at the start of this research project. 
For our project, primary sources are abundant and increasingly accessible through online databases. A significant secondary literature further addresses various aspects of the industry during this time period (e.g., market shares, industry structure, workforce demographics, labour relations, public health, supply and distribution chains) (D. T. Gresham 2019, Libecap 1992, Pacyga 2015, Wade 1987, Walsh 1982, Specht 2019, Yeager 1981, Warren 2022). A recent study even discusses rent-seeking entrepreneurship in this industry at the time, although its main emphasis is the rhetoric on public health (Newman 2024). Yet, while many writers have discussed by-product development incidentally, ours is, to our knowledge, the only study that puts by-product development, environmental remediation and rent-seeking entrepreneurship at the core of the analysis in a way that is relevant for current circular economy and other policy debates. 
Our focus in conducting this research was on the goals, strategies, and actions of the entrepreneurs who created the large vertically integrated meat-packing firms and those of rival entrepreneurs threatened by their success, chiefly small-scale meat-packers but also drovers, who lobbied governments for protection against their more efficient competitors, and later on retailers who feared that the Meat Trust might broaden the scope of their retailing operations. We also investigated the motivations of livestock producers, although this group was often divided in its stance towards packers and government actions (Gresham 2019). 
The most important entrepreneurs behind the rise of the large meat-packing firms were pioneers Gustavus Franklin Swift (1839-1903), Philip Danforth Armour (1832-1901), Nelson Morris (1838-1907) and George Henry Hammond (1838-1886), and upstarts Thomas E. Wilson (1868- 1958) and the Cudahy brothers (Michael (1841-1910), Patrick (1849-1919) and Edward (1860-1941), with John (Jack) (1843-1915) acting as a silent partner). They were very much men of action rather than reflection. Of these, only Patrick Cudahy wrote an autobiography (Cudahy 1912), but it is essentially about his private life and broader business dealings. His short comments on the importance of by-products are generic and in line with those discussed in our main text. Much more fruitful for our purpose are the writings of the sons of Swift and Armour in which observations of these firm founders and specific cases of by-product development were recorded. As they were directly involved from a young age in managing the family firms, they provide valuable eyewitness insights into their operations, albeit ones that were influenced by the passage of time and, in the case of Swift, professional help with the writing of his The Yankee of the Yards: The Biography of Gustavus Franklin Swift (Swift 1927). 
Unfortunately, few of the key entrepreneurs left any significant business, personal, or political correspondence to posterity and their firms have not maintained corporate archives, or at least not archives that are open to outside researchers. (The one partial exception to this generalization, Thomas Wilson, is discussed below). Readers will observe that we have not cited archival sources in this paper.  Below, we discuss the nature of the surviving archival records created by these entrepreneurs and their firms and then explain why none of them were consulted for this research project. 
The pioneering Big Four Chicago meat-packing firms were:
1. Swift & Company
2. Armour & Company
3. Morris & Company
4. GH Hammond Co.
In the early twentieth century, contemporaries came to refer to the Big Five rather than the Big Four, due to the folding of Hammond after the death of its founder in 1886 and the emergence and growing market shares of Sulzberger & Sons (better known as S&S, with the name changed to Wilson and Company on July 27, 1916) and the Cudahy Packing Company, a firm founded in 1890 by the Cudahy brothers. A smaller, but still large company, John Morrell & Co, was also considered a major player. All of these firms were covered by the 1920 consent decree, which was intended to curtail the power and scope of the firms that were felt to have grown to excessive size.
Gustavus Franklin Swift (1839-1903) was born in Massachusetts and then relocated to Chicago when it was becoming the center of the American meat-packing. Swift's innovations in refrigeration and vertical integration, which involved controlling every stage of the production process from feedlots slaughterhouses to retail, set the pattern for the rest of the meat-packing industry (Swift 1927) (Yeager 1981). Swift was probably the most important single individual responsible for the transformation of meatpacking industry from a local to a national industry. As we note in the main paper, he was also driven to reduce waste. 
Swift & Company was incorporated by Gustavus Franklin Swift in 1885. His descendants retained control of the company for several generations after his death. In 1943, Harold Swift, the son of the founder, stepped down as president, which accelerated the transition away from family management. In 1960, it merged with Derby Foods and ceased to be a family firm. It was later renamed Esmark and was subsequently bought and sold by a range of conglomerates, including Beatrice Foods. JBS, a Brazilian company, acquired Swift & Company in 2007 and still uses the Swift brand. Its corporate archive, if it still exists, are not available to researchers. Neither Gustavus Swift nor his son Louis F. Swift left identifiable collection of papers, although small portions of their outgoing correspondence have been preserved in other archival collections. The papers of Harold Higgins Swift (1885-1962) are preserved in Hanna Holborn Gray Special Collections Research Center within the University of Chicago Library system (University of Chicago Library 2007). They were transferred to the University in about 1965, having previously been kept in a warehouse attached to the Swift factory. Swift served as a trustee of that university for many years and his surviving correspondence is, according to the Scope note prepared by the university archivists, overwhelmingly about university affairs rather than the other aspects of Swift’s life. Unfortunately for our proposes, there is virtually nothing about Swift’s business affairs or political work in these papers.  
Philip Danforth Armour (1832-1901) was born in Stockbridge, New York and, after living in California and Wisconsin, relocated to Chicago in 1865 to take advantage of the city’s ideal location for meatpacking.  Armour emulated many of Swift’s innovative practices, including the use of disassembly lines, refrigeration, and the intensive use of by-products (Porter, 2014). Armour & Company was established in 1867, quickly becoming one of the largest meatpacking firms in the United States, and remained under family control until the 1920s, when financial difficulties prompted the sale of a majority stake to investment banker and financier Frederick H. Prince. Prince and his family retained control over the firms until the late 1960s, when it became the subject of a bidding war between two conglomerates, Gulf and Western and Greyhound. Greyhound acquired the firm and held it until the 1980s.  The Armour brands and facilities are now owned by the Smithfield Group, itself controlled by a Chinese firm.  Neither Armour nor the firm’s founder left significant collections of archival materials that are relevant to the issues covered in our paper. A modest amount of correspondence from members of the Armour family was preserved in the records of Armour Mission, Chicago, IL, 1881-1931 in Paul V. Galvin Library. University Archives and Special Collections at the Illinois Institute of Technology. The Armour Mission was a non-sectarian church congregation on Chicago’s South Side. These documents include records concerning church congregation membership that are irrelevant to our study. The Armour Family collection in the same archive is very small and contains just two folders of documents. These documents are chiefly letters of condolence sent to Phillip D. and Malvina Armour after the death of their son, Phillip D. Armour, Jr. Once again, these sources were irrelevant to our study. The Philip Danforth Armour papers at the Washington State University Libraries Manuscripts, Archives, and Special Collections consist of just 46 pages of documents consist of his letters to one Frank Miles. Exchanges with the archivists led us to conclude that reviewing these letters would not shed any light on the issues we wished to investigate. As a result, we decided not to obtain copies of these letters. 
Morris & Company was founded in 1959 by Nelson Morris, formerly Moritz Beisinger (1839-1907), a German-Jewish immigrant who arrived in Chicago in 1853. In 1923, Morris & Company was acquired by Armour & Company as the 1920 consent decree covering the meat industry did not prohibit horizontal integration, merely the vertical integration between meat-packers and the firms that produced goods with meat byproducts. It was also widely understood at the time that the firm was on the verge of bankruptcy and would be gone for good in the short run. Today, the Morris brand and its assets are owned by Tyson Foods, which had previously purchased other remnants of Armour & Company. Tyson Foods does not maintain a corporate archive accessible to academic researchers. Nelson Morris did not leave papers that are stored in an archive.
Michael Cudahy (1841-1910) was the driving force behind the creation of the Cudahy Packing Company. Working with former employer Philip D. Armour and his brothers, he co-founded Armour-Cudahy Packing Company in Omaha in 1887. An 1890 share swap between the two men resulted in the establishment of the independent Cudahy Packing Company whose headquarters moved to Chicago in 1911. The company was acquired by General Host in 1968 and sold to management and rename Bar-S Foods Company in 1981 which was itself acquired by the Mexican packer Sigma Alimentos in 2010. (Encyclopedia of Chicago 2004) (Reference for Business n.d.)
One of Michael’s brothers, Patrick, was also involved in the meat-packing business, both in the founding of Cudahy Packing Co., but primarily through Cudahy Brothers (from 1957, Patrick Cudahy, Inc.), a distinct and much smaller entity (Encyclopedia of Milwaukee 2016). The Patrick Cudahy Company Archives, which are kept in the Cudahy Family Library in the town of Cudahy (WI), offer little information about the early history of the firm beyond the articles of incorporation and photographs of the plant and employees. We therefore decided not to use this collection. 
The Sulzberger meatpacking company was founded by Gustavus A. Sulzberger (1850-1932), a German immigrant who did not leave us any papers preserved in an archive. Like the other companies discussed above, it achieved economies of scale and scope and made extensive investments in byproduct usage, creating subsidiaries that manufactured complex goods from byproducts. Durin the First World War, the firm was accused of being sympathetic to Germany. This reputational crisis led to the takeover of the firm by Thomas Edward Wilson (1868 to 1958). Wilson renamed this main meatpacking company and the by-product using subsidiaries after himself. Wilson Sporting Goods began as Ashland Manufacturing, a subsidiary of Sulzberger & Sons Co., in 1913. This firm, which originally made sporting goods out of meat byproducts, remains in operation today. The meatpacking operations of Wilson & Co. were more recently absorbed into Tyson Foods, which does not maintain an archive accessible to academic researchers, as has been noted above.  The Wilson family left us a wide range of personal papers, which are now stored in the Thomas E. Wilson Family Collection Hanna Holborn Gray Special Collections Research Center University of Chicago Library. According to the archivists responsible for this collection, the Wilson family papers only contain a small amount of business correspondence. That correspondence is chiefly about Wilson Sporting Goods, not the main company. We therefore decided not to consult this archive.
The entrepreneurs who sought protection against the large vertically integrated firms were numerous, as they consisted of many small-scale butchers and drovers. The fact these entrepreneurs were numerous appears to account for the power their organization, Butchers National Protective Association, had in the democratic process. However, the sheer number of these entrepreneurs means that they left relatively few detailed sets of records for us to use. Small companies typically do not create archives that are left to posterity. We have, however, been able to reconstruct many of their lobbying activities because they were reported on in the press. 
The primary sources we used in this study fall into the following categories: 1) contemporary published sources in which engineers, economists, and others discuss the conversion of by-products into waste 2) contemporary press coverage of the activities of the rent-seeking entrepreneurs who lobbied for antitrust action to hobble more creative and efficient rivals; 3) government documents ranging from census supplements to antitrust committee reports that deal with various aspects of our case study; 4) memoirs and retrospective accounts of industry participants; 5) judicial decisions.    
The secondary sources we examined include a range of recent academic works on various historical aspects of the meat-packing and allied industries (e.g., livestock producers, retailers). Gresham’s (2019) PhD dissertation contains a comprehensive list of such references. Databases searched include Academic Search Complete, JSTOR, Scopus, Web of Science, EconLit, IBSS and GEOBASE. One of the co-authors has researched the broader history of industrial by-product development and some relevant aspects of agricultural history on an occasional basis for nearly three decades and serendipitously came across various relevant discussions of the topic. 
Our search strategy for finding primary sources differed according to the type of information sought. As noted above, the types of primary sources we searched for included: 1) published sources in which engineers, economists, and others discussed the conversion of by-products into waste 2) newspaper articles; 3) government documents ranging 4) memoirs and retrospective accounts of industry participants; 5) judicial decisions.    
To search efficiently for many digitized newspapers from the late 19th century United States, we used the following databases:
1. Chronicling America (Library of Congress)
This is a free database providing access to millions of historic American newspaper pages from 1777-1963. It includes many newspapers from the late 19th century across different states. This database mainly includes that smaller newspapers that did not survive to the end of the twentieth century and, as such, is biased towards newspapers that represent the views of rural and small-town America. Searching this database for relevant articles allowed us to learn more about the attitudes of the typical small-town American to the meat-packing industry. In searching this database, we used keywords that we had identified as important in an early stage of our research process, such as  “Butchers National Protective Association”, “Beef Trust”.
2. New York Times Since 1851 Database, access provided by ProQuest Historical Newspapers.
This subscription-based database provides insights into national politics and elite opinion during the period under review. In searching this database, we used keywords that we had identified as important in an early stage of our research process, such as  “Butchers National Protective Association”, “Beef Trust”. We found 46 articles that were relevant to our research. 
3 Chicago Daily Tribune, access provided by ProQuest Historical Newspapers.
 In searching this database, we used keywords that we had identified as important in an early stage of our research process, such as  “Butchers National Protective Association”, “Beef Trust”. We also found a significant number of relevant articles when we searched for “by-products” in close proximity to the words “beef” and “meat-packing.” 125 articles relevant to our research were found and placed in an online folder. The first author then read through these articles in chronological order, taking notes and identifying quotable statements.  We found that the Tribune provided better coverage of the operations of these firms, while the New York Times provided more information about the litigation before the Supreme Court about the anti-trust charges brought against this industry. In reading material in the Tribune, we were aware of the potential for bias in its coverage of the political controversies surrounding the Big Five. The Chicago Tribune had a decidedly conservative and Republican political orientation during the many decades it was owned and controlled by the Medill family. Joseph Medill, who acquired the Tribune in 1855, was an ardent supporter of the Republican Party and used the newspaper to promote its agenda, especially the abolition of slavery. Under Medill's grandsons Robert W. Patterson and Joseph Medill Patterson in the early 20th century, the Tribune maintained strong Republican and conservative leanings until the 1930s.

To search for federal government documents, such as congressional reports, from the period under consideration, we used databases:
1. govinfo (https://www.govinfo.gov/)
   - This is the official website of the U.S. Government Publishing Office (GPO) and provides access to a wide range of government publications, including congressional reports, hearings, and documents. The database covers materials from the late 18th century to the present and includes PDF scans of nineteenth-century and early twentieth-century documents. In some cases, these documents are keyword searchable, which allows researchers to quickly identify the pages that are relevant to a given research question. 

2. HathiTrust Digital Library (https://www.hathitrust.org/)
HathiTrust is a partnership of academic and research institutions that provides access to millions of digitized books, journals, and government documents. This collection includes a significant number of congressional publications from the late 19th and early 20th centuries. There is considerable duplication between the sources available here and those that have been digitized by Archive.org

3. Library of Congress (https://www.loc.gov/)
The Library of Congress has an extensive collection of digitized government documents, including congressional publications. Their online catalogue and various digital collections can be searched for relevant materials from the desired time period.

The number of primary sources of each type we accessed is described in the following table
	Type of Document Cited or Consulted 
	Number of Documents of This Type Accessed and Read by the Researchers
	Number of Documents Cited In the Paper 

	Primary Sources that Discuss the Use of By-Products
	220
	6

	Court Decisions
	5
	2

	New York Times articles 
	46
	3

	Chicago Daily Tribune articles
	125
	4




Interpretation of Data 
We now turn to how we interpreted the data we found. 
We used the interpretative tools described by Kipping, Wadhwani, and Bucheli (2014). When conducting historical research using primary sources, researchers are expected to undertake rigorous source criticism, a step in the research process described in detail below. The process begins by establishing the document's provenance, determining its origins, authorship, and the circumstances under which it was created. Establishing the author’s motives for writing the document is crucial for understanding potential biases, agendas, or limitations that may have influenced the content. This last consideration is particularly important when one is looking at historical sources for the purposes of studying the political economy of a topic. 
In approaching our primary sources, we evaluated each document's credibility by assessing the author's expertise, access to information, and motivations. Close examination of the document's language, tone, and rhetorical devices helped us to understand motivation. 


1. Source criticism: We critically evaluated each source’s' origins, authorship, purpose, and potential biases. This process included assessing the author's positionality, motivations, and access to information.
2. Contextualization: We then situated the sources within their broader historical, economic, social, and cultural contexts drawing on our broader knowledge of the time period in which the sources were produced.
3.  Close reading: We engaged in careful textual analysis, paying attention to language, tone, rhetoric, in the document. 
4. Intertextuality: We explore how the sources engage with, respond to, or are in dialogue with other texts from the same period.

How We Made Inferences About Historical Causation
Readers will observe that we make statements about historical causation in our paper. Our approach to determining causal relationships is congruent with that described in the literature on historical process training the social sciences (Collier 2022) (Ermakoff 2019). Researchers who employ process-tracing methods employ historical sources and data to identify patterns of historical causation in the following ways:

1. Consideration of multiple sources: Researchers should triangulate information from various primary and secondary sources to construct a comprehensive and nuanced understanding of the events under investigation.

2. Process-tracing involves carefully examining the sequence of events, decisions, and actions that led to a particular outcome. Researchers should use historical data and sources to reconstruct the causal chain, identifying the key factors and causal mechanisms that shaped events.

3. Identify critical junctures: Process-tracing often focuses on identifying critical junctures or turning points that significantly altered the trajectory of events. 

4. Explore counterfactuals: By analyzing historical sources, researchers can explore counterfactual scenarios, considering alternative paths that events could have taken under different circumstances or decisions. This process allowed us to  assess the robustness of our postulated causal claims and identify the necessary and sufficient conditions for particular outcomes.

5. Contextualization: Historical sources provide crucial context for understanding the cultural, social, economic, and political environments in which events unfolded. We used a wide range of sources to understand the influence of contextual factors on causal processes.

6. Examine agency and structure: Process-tracing can help disentangle the interplay between individual agency (the decisions and actions of key actors) and structural factors (e.g., institutions and unchangeable economic conditions) that shape historical outcomes. 

7. Identify mechanisms: Researchers should use historical data and sources to uncover the specific mechanisms – the intervening processes or transmitters – through which causes produce their effects. Understanding these mechanisms is critical for establishing causal explanations.
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