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 Historians interested in the history of firms or industries deal with complex 
and varied communities that operate within these two collections of organizations.  
These communities can consist of sales and production within a firm, for example, 
or a collection of companies that collaborate and compete within an industry.  Each 
plays a different role, some collaborative, others at cross-purposes.  But all operate 
in an environment in which information is collected, analyzed and used, and 
influence their interactions within a firm and across an industry.  Shared missions, 
understood objectives, and economic incentives are all communicated and 
understood through the acquisition and transmission of information.   In short, 
information is the glue that binds organizations together.1  Understanding the 
informational ecosystems of both firms and industries is thus essential for the 
historian.  Without such an appreciation, one cannot understand what went on in 
these organizations, how people were motivated and influenced by events, or even 
on a mundane level, what individuals did on a day-to-day basis, and why.  Because 
the study of the history of information in business remains underdeveloped, this 
paper defines concepts historians need to understand, discusses challenges faced in 
the study of business information, and suggests approaches for this type of research.   

Business historians are beginning to study the role of information in 
businesses and industries, leading to various approaches.  For example, Lisa Bud-
Frierman emphasizes the importance of the “information infrastructure,”2 while 
JoAnne Yates, who has studied the role of information both in companies and in one 
industry, is partial to the development of systematic managerial practices that 
promoted efficiency of operations at the firm level, with a particular emphasis on 
the role of communications within an enterprise.  She is also sympathetic to the use 
of theoretical constructs.3  Students of industries and international organizations 
emphasize information flows across spaces, economies, and firms.4   

In an earlier discussion about the shaping of information’s historiography, I 
suggested five questions relevant to the study of firms and their industries, and that 
address our interests in information ecosystems and infrastructures.  Briefly, they 
are repeated, because they apply just as much to the history of firms and their 
industries: 

1. What media and mediums were used to collect and store information in 
many different societies and times, or in different firms and industries?   

2. By profession, job, or other human activity, what information was collected, 
used, and shared? 

3. What were the patterns of adoption and the use of information over time? 
4. How did the use of information affect the work and lives of specific 

individuals, and of groups?  In our case, this question also applies to firms, 
associations, and whole industries. 
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5. What other historical discourses should be viewed as information history?  
This question can apply to the adoption of new technologies, traditional 
business, and economic histories as well.5  
 

Definitions Central to the Study of Information in Business History 

Key to a useful paradigm are the concepts of information ecosystems, 
information infrastructures, and information flows.   Because the definition of what 
constitutes an industry is also subject to imprecise definition, it too needs 
clarification.  All are related, yet have distinct meanings and purposes, so 
understanding how they “fit together” is essential in any construction of a 
framework of information history in a business arena.  To make the discussion 
simple, I define the term framework as a loosely structured approach to the study of 
a subject, offering a path, possibly a map, for organizing the exploration of an idea or 
topic.  It serves merely as a way to get to a sensible account of events, causes, and 
consequences.  A framework has built into it assumptions about what might be 
discovered, and possibly hypotheses to be challenged or proved.  The purpose of the 
framework is transitory, a temporary intellectual scaffolding to assist in the 
identification, in our case, of what to study in the way of information’s history in 
business. 

For our purposes, the dominant, overarching concept to embrace is that of 
“information ecosystems.”  Elsewhere, I have defined an information ecosystem as:  

“a collection of knowledge, experts and users much as academics think of a 
discipline (i.e., economics, history, or physics), but with the important 
difference that this body of knowledge and associated communities were far 
broader (larger too) than an academic discipline, the latter which would be 
more populated with academics and R&D practioners in government and 
corporations.”6   

Over time information ecosystems have become denser and larger.  Density in 
business is characterized by more information, current knowledge of relevant 
technologies, and activities involving a greater variety of participants (industries, 
vendors, public agencies, schools, and universities).  The use of foreign and domestic 
published sources of information grew as literacy and the quantity and variety of 
publications increased, along with expanded experience with international and local 
training.   Learning experiences integrated across borders, such as what occurred in 
IBM R&D labs that were populated with many nationals, literally under one roof in a 
growing number of company campuses around the world, beginning in the 1930s.7  
 Embedded within information ecosystems is another notion, that of 
“information infrastructures.”  Historians have expressed more interest in defining 
this term than information ecosystems, because it is often the physical 
manifestation of the ecosystems, consisting of the “things” that make the movement 
and use of information possible.  These can include information and 
communications technologies.  Included are networks, as in telephone lines, and 
today, the Internet.  Not all infrastructures were electronic, as with telephony or 
laptops, but they can be paper-based too.  Part of the infrastructure in business 
included reports, books, magazines, spread sheets, various paper documents from 



 

 3 

the train ticket to some thick report prepared by a consulting company for a client.  
An information infrastructure could also include buildings, such as libraries, 
magazine editorial headquarters, printing plants, classrooms, the ubiquitous office, 
and organizational schemes.  Whole institutions can also be part of an information 
infrastructure (also its ecosystem), such as a university, a school, training center, 
headquarters, library, or publisher. It is both a term and a concept.   
 One group of scholars defined the term as “a broad category referring to 
pervasive enabling resources in the networked form.”8  Keying off that definition, 
Megan Finn thinks in terms of analyzing these “pervasive enabling resources” that 
“help” people to do their work, but also acknowledges the physical feature of 
infrastructures, or “tubes and wires.”9  Others contributed to the definition by 
arguing that it included non-physical elements, such as organizations, information 
standards, and practices.  Examples include time keeping (standardization) that 
make possible coordination of work over time and distances; practices in the way 
information is collected and used (best practices or the way things are done in a 
profession), role of institutions in formatting and delivering information as 
practiced by an organization.  Finn reminds us that another historian, Paul Edwards, 
wants scholars to look at what appears at the bottom of an organization, things and 
activities that have “become standard, routine, transparent, invisible.”10   
 One can think of information as circulating within some organization and 
used by a defined set of individuals with which to do their work.  These are people 
who communicate information back and forth with each other on a frequent basis 
and who depend on this shared information with which to conduct their activities.  
This ecosystem includes documents formatted in familiar ways about shared 
interests, other publications, knowledge, even value systems and worldviews, all 
bonded together as common experiences laden with information and knowledge 
too.  One can begin research on the topic by describing its components, leaving to 
others to opine later on consequences.   However, Karl E. Weick, a professor of 
organizational behavior and psychology, along with a growing coterie of like-
minded scholars, have demonstrated over the past forty years that organizations 
have cultures and practices that influence how they learn.  Their thinking has done 
much to lend itself to the study of information’s role in firms.  Central to Weick’s 
assessment is that organizations make “sense” of their surroundings by 
understanding activities, circumstances, and placing these in a relevant context.  
Historians could borrow examples and approaches from this highly prolific scholar, 
because they are compatible with our discussion of information, although using the 
phrasing of other academic disciplines often not familiar to the historian.11  
 Infrastructures have been likened to “information systems,” the subject of 
useful examination, as they existed in business enterprises.12  In these instances, 
historians focus on the use of knowledge, monitoring of operations (managing), and 
strategies (the work of senior management).  For historians of information in 
business, it has largely been about the production and use of information to control 
operations of a firm.13  Bud-Friedman has usefully thought of such infrastructures in 
two ways.  “At the micro-level” it is about “the information structures of 
organizations and systems, primarily within firms,” although other types of 
organizations can fit here too, such as a government agency.  But, she also thinks in 
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terms of the “macro-level,” which is about “the underlying foundation of information 
in society or the fixed information capital within an economy.”14  The macro-
element is useful for the study of information at an industry level.  

Since firms operate within industries, and industries are largely defined by 
the firms that they identify with, both micro- and macro-approaches to the study of 
information’s history are related, and indeed, co-dependent.  But, let us be clear 
about what we mean by industries as the word is used quite loosely.  For our 
purposes we shall use Walter Kiechel’s simple yet practical definition, drawn from 
an interview with an important American management consultant, Philip Evans: 

“What’s an industry?  A small number of largely similar organizations, 
internally collaborative, externally competitive, that connect to each other 
through the mechanism of a competitive market, and connect upstream to 
suppliers, downstream to customers.”15 

Add in the various social and economic constructs of nations on top of industries, 
and the conversation about the use of information takes one directly to the 
globalization of the work of firms and industries that historians admit have been 
world-wide far longer and more intensely so than even twenty years ago.16  
 Another important informational term, used less by historians and more by 
economists and business managers, yet crucial to our understanding of information 
in business and economic settings, is the notion of information flows.  If one thinks of 
information as if it were an object, a “thing,” we can ask, what does it do?  Where 
does it go?  Who does things with it?  Why do its handlers do what they do?  
Information flows is the movement of information from one spot to another for 
different purposes and consequences.  For example, a salesman obtains an order for 
a computer (the order is a collection of facts, such as the size of the machine and 
when it is needed), which then is entered into the company’s order system, and the 
facts of the order are sent to a factory as one grouping of information, where it 
causes a production schedule to be created, while the same data goes to 
headquarters where it is tracked as a forecast of future business, and once installed, 
is converted into accounting and financial data accumulating with that of other sales 
to appear within quarterly and annual reports to stakeholders.  Information flows is 
about the creation and movement of data (facts), with emphasis on action.  It is 
about activity, not descriptions of the informational artifact itself. 
  These concepts about information can now be joined.  Essential to our 
understanding of the role of information in businesses and industries is the notion 
of co-location.  Since the creation of firms that had more than one room, or one 
building, or was located in multiple cities and countries, or situated in different 
industries, a piece of information could be located (physically deposited) in multiple 
places.  Second is the idea that different people could be using the same information 
either the same way or in different ways at the same time.  For example, Ford 
automobile salesmen could rely on the same information about the features of a 
particular model of a car in 1948 in their simultaneous attempts to sell that specific 
model to customers in five cities on, say, April 16 at 3 P.M.  Yet another feature of co-
location is the availability of the same information for use by different companies 
and people, such as information about the state of the economy, “best practices,” 
and the history of rivals.   
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There is a substantial body of literature on the symmetry and asymmetry of 
information in business that has drawn much attention by economists, but not yet 
by historians.17  Historians should acknowledge that access to the same information 
by contentious groups (e.g., one’s competitors) and by those not in contending 
situations (e.g., the same information about a biological phenomenon used by the 
medical profession and pharmaceutical companies) also exist simultaneously.  The 
histories of technology and the work of business management professors are rife 
with examples and solid historical research on this characteristic, but this has not 
yet been part of the study of information history.18  To summarize, table 1 provides 
our key definitions of informational constructs for a historians. 

 
 
Table 1 
Definitions of Information History Concepts 

Information Framework:  An approach to the study of a subject, offering a path, 
possibly a map, for organizing the exploration of an idea or topic. 
 
Information Ecosystems:  A collection of knowledge, experts and users much as 
academics think of a discipline, but with the important difference that this body of 
knowledge and associated communities are far broader than an academic discipline. 
 
Information Infrastructures: Networks of physical items that make the movement 
and use of information possible, such as the Internet and laptop computers. 
 
Information Flows:  The movement of information from one spot to another for 
different purposes and consequences. 

 
 
Challenges and Issues: Piecing It All Together 
 The study of the use of information within organizations, firms and 
industries remains relatively immature, despite the fact that there is now a growing 
literature on the subject.19  Three circumstances make the subject immature.  The 
first is a lack of definitions agreed to by the majority of students of information on 
the terms used: information ecosystems, information infrastructures, and 
information itself.  Second, how information is situated in people and organizations 
remains the domain of case studies and there are too few to discern patterns.  Third, 
the identification of how information (data, facts, numbers, text, and so forth) moves 
about and is used by individuals and institutions, and by industries and societies, 
remains in its infancy.  

In addition, there are no unifying theories to inform historians with which to 
inform research methodologies across multiple disciplines.20  While historians are 
normally the least interested in conforming to an overarching theory of how 
information operates, other disciplines welcome theories as a way to develop “best 
practices” (in business), and to identify behaviors that can be empirically validated, 
all largely by statistical and mathematical means (economists), and through 
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repeated observation of behavior (sociologists and educators/trainers).21  Extant 
theories are largely discipline specific.  Yet, they can serve as an assist to historians. 
 More humble than theory, and required to help get to widely believed 
paradigms, is the need for frameworks to help structure research agendas.  That is 
something historians would subscribe to because frameworks fit neatly within 
methodologies and approaches in historiography, making it possible to raise open-
ended questions that scholars can attempt to answer.  Research agendas and ways 
to go about conducting such investigations (methodologies) are needed more now 
than some grand historiographical theory on the use of information, because the 
subfield of information history is so new.  There has been a growing appetite for 
such approaches to the study of information’s historical role, cutting across many 
aspects of society’s activities: warfare, diplomacy, library science, computing, and 
literature.22  Historians have shown a growing interest in the role of information by 
exploring cases at the firm and institutional (e.g., university or government agency) 
level, and across some industries.23   At firm and industry levels much discussion has 
centered on the role of accounting, financial, and inventory control data, and about 
the use of data processing equipment to more efficiently and quickly collect and 
move information, using everything from the telegraph and post offices to 
computers and the Internet.24  With so much focus on the role of computing in the 
past half century, insufficient attention has been paid to the whole purpose of using 
that technology: to inform what Nobel Prize economist and early student of 
information Herbert Simon considered essential: “decision-making.”25  One needs to 
include a logical sequence to that focus: understanding results of actions taken.26  In 
individual firms as within their industries, this became even more so beginning in 
the nineteenth century, with the establishment of large organizations, with 
industries creating their own self-identities and supporting organizations for 
sharing of information, and with the emergence of customers as self-identified 
cohorts (i.e., consumers).27   
 Lest we forget, the central issue regarding our subject, in the words of 
economist/historian Bud-Frierman, is that “information is a resource that requires 
wise husbandry and an element of craft practice,” because information is created by 
people and social groups, not just by massive uses of computing (although that may 
change with the introduction of “learning” computers).28  The history of information 
is not dominated by the experience with computers; that technology is increasingly 
being situated into a broader texture of human activity, more as a handmaiden than 
as a leading actor, with growing emphasis on its use and consequential effects on 
human behavior.29   Business and economic historians borrow methods used by 
their subjects in the performance of their work, such as the growing use of charts 
and graphics, while economic historians are facile in their reliance on statistics, 
calculus, and displaying information in logarithmic forms.30  
 How do all the pieces of a framework for the study of information in firms 
and industries conceptually fit together?  There exists a well-defined ecosystem 
comprised of firms supplying goods and services to each other (often called the 
supply chain), firms that sell to other firms and to individual customers, and firms 
that collaborate in the sale of their products and services to people and 
organizations (called business partners).  Firms identify with each other as 
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members of an industry if they sell the same goods and services, compete, and also 
occasionally partner together.  Industries provide a larger sense of identity, such as 
providing training and information relevant to its members through conventions, 
associations, educational standards, and publications (usually industry magazines 
and newspapers).  Other participants in this information ecosystem include 
educational institutions (such as academic centers that specialize in the work of an 
industry, e.g., automotive at the University of Michigan, Kennedy School of 
Government at Harvard University), local, state, and national government regulators 
responsible for the activities occurring in specific industries (as in banking and 
financial industries), industry associations, and customers within other industries 
that interact with an industry (such as IT managers related to the computer 
industry).  Figure 1 schematically illustrates these complex relationships. 

 

None of the participants operates in isolation; each is affected by the 
activities of others.  Customers inform companies about their needs, which affect 
new product developments, while sellers introduce customers to new products, 
trends, and ways of using goods and services.   All stay in constant motion, sharing, 
collecting, and communicating information about all aspects of each other’s 
activities.  In figure 1 the arrows between communities within the information 
ecosystem are suggestive of where information flows to and from on a more-or-less 
continuous basis.  Seen this way, one can situate the work of individuals, 
departments, and whole enterprises within a broader framework of an information 
ecosystem.  Many questions can be asked about the collection, use, and flow of 
information, some of which are described below.  
 A second element of our framework is the recognition that underpinning this 
information ecosystem is an information infrastructure.  Key elements can be 
categorized as a physical infrastructure filled with content.  The physical 
infrastructure can include railroads and trucks (transportation of content) buildings 
in which it was kept (such as books, newsletters, sales literature), and supporting 
players, such as a delivery service (e.g., UPS, Federal Express, postal systems).  
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Another can involve non-paper communications, such as telegraphy since the 
1840s, telephony since the 1870s, PCs since the 1980s, the Internet since the 1990s 
and, of course, such paper-based physical elements as newspapers, books, and other 
corporate ephemera.31  One can quickly see a great deal of physical information 
infrastructure at the personal, institutional, and industry level.  The first two are 
obvious as the examples just cited illustrate.  But even at an industry level they exist, 
such as the central banks that serve as conduits for the movement of information 
about funds from one bank to another (e.g., U.S. Federal Reserve, which has been in 
service since 1913).  Military communications systems linked to their suppliers and 
R&D communities comprise another example (e.g., early Internet users).32 
 Figure 2 suggests the physical infrastructure that can exist within an 
information ecosystem.  It also calls out that information flowing through this 
infrastructure parallels and is de facto part of that infrastructure, what media 
experts refer to as “content.”  Scholars have written extensively about content 
flowing through the Internet, but historians know that content has moved through 
information ecosystems in many forms for centuries.33  William Aspray has referred 
to this content and its outward manifestations as “the invisible infrastructures” of 
American life; his notion applies as well to any other nation’s activities too.34  Both 
the physical infrastructure and content are needed to support one another.  The 
physical is justified as the way to move information—content—from one point in 
the ecosystem to another with which to conduct business.  The more physical 
infrastructure or content there is, the more dependent people and organizations are 
on information.35  The diversity of both physical infrastructure and content suggests 
the variety, indeed complexity, and influence of the information ecosystem on 
human activities.  Looked at this way, our framework makes it possible to begin 
identifying the role of information, and effects on human activities, most notably the 
work of individuals and the shape and actions of organizations.   
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 To make the framework complete, we need to add the issue of professions, in 
other words, the role of individuals.  While this essay concentrates on the activities 
of firms (and by implication non-profit organizations such as universities and 
governments) and their industries, if one assumes that much is interconnected—a 
basic assumption of the existence of information ecosystems—then the 
metaphorical atom, or lowest unit of measure, is the individual.  Much work has 
been done to describe the work of individuals, engaging in discussions about their 
reliance on information, development of skills, and application of knowledge to their 
work, play, and politics.  The evidence is quite rich for the United States.36  In fact, 
more research about the role of information has been done within professions than 
about information in organizations, let alone in industries.  Additionally, of course, 
there is now a vast literature about modern nations forming into an “information 
society,” operating in some “Information Age.”37   

Figure 3 conceptually places the individual within the framework so as not to 
lose them in our discussion.  They personally create, use, and disseminate the vast 
majority of information.  However, that is also not always the complete story.  
Sensors on an oil pipeline create and disseminate information about how much 
crude is flowing, its temperature, and its form.  Video cameras in cities communicate 
traffic conditions over the Internet, further to officials, and even to citizens on digital 
billboards and through telephone “apps”.  In fact, it is now believed that sensors and 
other computational devices generate more information (data) flowing through the 
Internet than humans.38  While the history of that development has yet to unfold, its 
role as part of the information framework should, in time, become as important as 
that of people, and is why it is included in figure 3. 

 

The figure suggests a hierarchical nature to the relationships of people, 
organizations, and the flow of information.  This is intentional, since extant 
historical evidence suggests that it is the activities of people within organizations 
that drives the creation and use of information, and that institutions larger than a 
company or university influence the work of people and organizations.  One could 
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just as easily, however, conceptualize a framework that looks like concentric circles, 
but that would suggest that whatever is put in the middle of those circles is the 
dominant influence in the information ecosystem while the reality is different.  In an 
information ecosystem multiple agents and circumstances are in constant motion, 
with some more influential at one moment than at another.  So figure 3, although a 
static graphic, should be seen as representative of communities whose influence 
(e.g., size in the graphic) would expand and contract, depending on events at any 
given moment.  For the historian, the figure is a reminder that whatever is being 
studied about the history of information must also be situated in a continuously 
dynamic set of circumstances, the latter comprising the information ecosystem.  
Failure to account for each of the components of that system either represents 
incomplete work by historians or gaps to be filled as new evidence becomes 
available.   This figure alerts historians to map flows of information from, to, and 
among individuals, within organizations, and through industries and economies.     
 
 
Elements of a Firm-Level Information Ecosystem 
 It is not enough to postulate that information is “everywhere” in an 
organization, even though this is undoubtedly true.  The study of information and its 
role requires a more structured approach.  Traditionally, business historians, 
consultants, and managers examining the activities of firms have found it essential 
to explore these within the confines of branch offices, regions, and divisions; in 
short, what was occurring within organizations, then possibly across organizations 
within a firm.39  An alternative way to probe the affairs of a firm is to examine the 
role of individuals and professions (roles) within a firm, such as that of the 
president, chief financial officer, shop floor worker, secretary, and so forth, although 
the predisposition of historians is to study these within the functions of an 
enterprise, privileging studies of actions not organizations.40  Normally, one 
examined expectations of an individual worker (or of a profession), what they did, 
results, and consequences of those actions.41  Since information was collected and 
used in support of work, it makes sense, then, when examining the role of 
information, even its forms, to explore the use of data used by employees within 
their job descriptions, performance plans, and operating work culture.   This 
exercise complements the organizational/job-centric approach taken to study 
activities of enterprises.  Management consultants, in particular, have learned that 
at a highly tactical level the merger of information, work, and organization 
constructs is often best understood by examining workflows, specifically processes.  
They have developed extensive methods for doing this, which historians might 
benefit from in their appropriation.42  

Essentially, this activity calls for identifying and documenting all the steps in 
a process, describing roles and consequences of all participants (including 
variations), paper/data trails they create (electronic and paper), and actual 
information collected and used (i.e., numbers, descriptions, facts).   Often one 
extends the survey across the enterprise and even from one end of the “value chain” 
to the other.  For example, the sale, or manufacture, of an engagement ring can begin 
with miners digging a diamond and gold out of mountains, processing of these 
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materials by other companies, then construction of rings by jewelers in yet other 
enterprises, shipment of these to stores, sales of these items, the activities of the 
young man to acquire and present the ring, and the insertion of the ring on a 
woman’s finger.   One can study what happens only in mining companies, or in 
jewelry manufacturing environments, or in retail outlets, for example, but in each 
instance records are kept and insights are acquired that lead to optimization of 
work, competitive pricing, and outcomes.  Every form of work optimization involves 
collecting data, and no more so than since the 1870s, after which “scientific 
management” methods began to surface, ultimately made famous as Taylorism, still 
later as mass production, statistical quality control, newer iterations of Taylorism 
(such as process engineering), and outsourcing.43  Each of these evolutions gives 
historians of information much to do.  It also calls for identifying tight links between 
work activities and roles of departments and other organizational entities that 
normally existed.  Thus, one can imagine studies of the information infrastructure of 
supply chains within a particular firm, or comparative studies of the same process 
(or supply chain) across an industry.44 

Each major function of an organization is a potential subject.  Obvious 
candidates include accounting, finance, manufacturing, distribution, sales, product 
service, legal affairs, personnel management, training, public relations, advertising, 
and lobbying.  These comprise the bulk of what a firm does and constitute their 
“value proposition,” which is to say their rationale for existing.  Some of these 
activities have become increasingly standardized worldwide over the course of the 
twentieth century, offering additional research opportunities for historians of 
information: how did this standardization happen, why, what exactly occurred, and 
what were the standardization activities?45  Historians are increasingly examining 
the role of standards and systems in processes, science, and technology; that seems 
an important conversation for historians to participate in regarding information.46  

A related approach is to examine the work of individuals, or classes of 
workers.  This is the preferred approach taken by sociologists, and increasingly by 
historians of professions.47  From the perspective of a framework, one documents 
the activities (including information spun off) from classes of workers of individual 
ones, examining the dynamics of work/information.  These dynamics change over 
time as well.  For example, as products change, workers need to learn to work with 
new ones.  A Ford Motor Company shop floor employee in the 1920s would have 
learned to work with wood and metal in highly repetitive Taylorist style, but by the 
1950s, also with increasingly complex motors and electrical systems, and by the end 
of the 1980s, how to manage robotic devices, and analyze statistics of production 
results.  Over time, what information they needed and how they used it, as well as 
the effects on their work, morale, income, and results for the corporation evolved.48   

One can envision studies of the role of salesmen, nurses, doctors, lawyers, 
paper-making shop floor employees, and home economists—indeed each has 
already been the subject of historical investigations.49  However, a limitation of 
these kinds of studies is their insufficient or uneven discussion of four issues of 
interest to historians: what facts these professions had, training needed to master 
this information along with skills to apply the data, facts acquired in the course of 
their work and how that changed over time, and the effects on the workers 



 

 12 

(physical, mental, income, career consequences).  Models are emerging to suggest 
what issues to address, what research to conduct, and how to present the results.50  

A third approach, following explorations of processes and roles, is to study 
the role of information in how organizations are structured.  There has been very 
little work done on this by historians.51  Information affects how and what one 
organizes.  In the 1960s and 1970s, historian Alfred D. Chandler, Jr. famously 
discussed the structure of railroads of the nineteenth century as a response to the 
need of these transportation firms to control the flow of information about train 
schedules (to meet customer needs and to avoid train crashes), and monitor rolling 
stocks (i.e., where individual rail cars were and what they had in them).52  His work 
stimulated many other studies of railroads that inherently were about information 
and management of that data, resulting in a wealth of business literature and debate 
about “form (how an organization is structured) following function.”53    

A more recent trend concerns the effects of computers.  This technology went 
from being large mainframes that could only be cost-justified if situated in central 
locations to serve many users and departments to smaller units utilizing less 
expensive devices, ultimately leading to wide use by individuals of personal 
computers by the early 1990s, work, delegation of authority, and physical 
dispersion of people evolved.  Usage went from locating thousands of people in 
large, but few, buildings, to a model with many employees that are now 
geographically scattered.  

In each of these evolving work environments historians can ask several 
questions: 

 
 What data (facts) were needed to support the work of people, processes, and 

organizations? 
 How was that information collected, analyzed, and stored? 
 What information was tracked and how did that data affect subsequent 

actions, processes, and the work and nature of an organization? 
 

  In each instance, the “paper trail” is often the first place to begin probing for 
answers.  Asking what data was recorded, who read it and was responsible for its 
accuracy, where did it go (information flows), and why it was saved.  A second 
important tool to use when possible, is the exercise of oral history techniques to fill 
in the gaps between the documents (including publications) in order to understand 
more fully the use and consequences of having specific types of information.  In 
short, it enhances our understanding of the feedback loop so essential in 
appreciating the role of information in human and institutional activities.54  

The effects of where information could be accessed are more obvious, 
because one can track its ephemera and material manifestations, most notably 
where computers functioned.   Less obvious are the effects on work and individuals.  
Does remote access to information change the kind of data one needs and uses?  
What effects does that access and type of information have on work processes, work 
habits, attitudes of employees, security of corporate information, cost of collecting 
and diffusing it?  These are central questions for researchers of information to ask. 
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 In summary, any framework suggesting how to study information in a small 
or large enterprise should accommodate any of these three approaches: processes, 
roles, and organization.  A sophisticated study of information history might include 
discussion of all three approaches, to provide a more realistic, holistic study of the 
role of information in a firm.  We have yet to see such a publication, although a study 
of the U.S. National Science Foundation’s massive research proposal system 
(FastLane) may provide an early model, albeit one drawn from the public sector.55 
Table 2 summarizes the key firm research concepts to keep in mind. 

 

Table 2 
Elements of a Firm-Level Information Ecosystem 

 
Jobs, professions Each using/generating specialized 

information 
Process/work flows Documented activities/measures 

of performance and results 
Functions/departments/organization  Specialized missions, information 

 
Key Questions to Answer for Each Element 

 What data (facts) were needed to support the work of people, processes, and  
organizations? 

 How was that information collected, analyzed, and stored? 
 What information was tracked and how did that data affect subsequent 

actions, processes, and the work and nature of an organization? 

 
 
Elements of an Industry-Level Information Ecosystem 
 Industries are constructs of the mind.  They are less physically evident than a 
firm, where at least about the latter one can point to buildings filled with office and 
factory workers, publications, and, of course, to their products.  Industries might 
have associations within them that have national headquarter buildings, industry-
specific trade magazines and newsletters, and national conventions, to which 
thousands of people may annually gather at some large hotel for a few days, then 
disperse back into their firms.  Industries are social constructs too, with which 
people who perceive that they share similar activities, or compete against each 
other, can identify.  From a practical perspective, industries as communities help 
define the nature of work in a group of companies, identify and track their 
competitors and business partners of these, inform members about each other’s 
activities and those occurring outside of the industry impinging on them, training 
people in new technologies, managerial practices, and work processes.56   
 Two visible tangible manifestations of industries are information laden.  The 
first consists of industry associations; most industries have one or few of these, 
much like a club in which members are either individuals or companies from the 
industry.  The American Banking Association (ABA) is one of hundreds of such 
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examples; almost every bank in the United States is a member.  A variant can be a 
cross-industry, profession-centered association similar in mission, such as the IEEE 
Computer Society for IT workers, or the Society for Human Resource Management 
for personnel professionals.  There is even an association of associations to help 
managers of these non-profits organizations.57  Associations hold annual 
conventions, where much networking (information exchanges) and training occur.   
They provide other tangible manifestations of their existence: newspapers, trade 
magazines, white papers, proceedings, books, video tapes, podcasts, and websites 
dedicated to their association and industry filled with information and news, all 
grist for the historian.  Yet, historians have not studied extensively the collection 
and use of industry association information.  A historian would be challenged to find 
historical analyses of training movies and videos, for example, yet a vast quantity of 
these were prepared by both firms and industries in the twentieth century.58  Most 
industry trade magazines and newsletters also have yet to be studied, even collected 
by archives.  Yet, many of these publications had large subscription rates, often 
running over 200,000 by the late 1900s, serving as rich sources of information.59  
 As with firms, processes, and individuals, industries have their members, 
ways of doing things across firms and with and (within) associations, and social and 
professional makeup of its members.  In short, industries have their distinctive 
cultures.  There are many historical information questions that can be asked of 
industries, quite similar to what one would explore when studying firms: 
 

 What data (facts) were needed to support the work of people, processes, and 
organizations within an industry, including its associations? 

 How was that information collected, analyzed, and stored? 
 What information was tracked and how did that data affect subsequent 

actions, processes, and the work and nature of an industry association and 
the industry at large? 

 How did use of information vary within an industry by firms, and what were 
the effects on enterprises and their industries? 

 How did information flow among firms within an industry, indeed also 
through their associations and important periodicals? 

 What was the role and effects of standards, pressures to conform to certain 
operational and managerial practices, and in promotion of 
professionalization and credentialing of work?60 
    

Table 3 summarizes the key research issues for industries. 
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Table 3 
Elements of an Industry-Level Information Ecosystem 

 
Organizations, associations, members  Who they are, their demographics 
Role of members and their associations  Process documentation, results 
Communications practices    What they discuss, report 
Industry-wide events    Conference information 

 
Key Questions to Answer for Each Element 

 What facts were needed to support the work of people, processes, and 
organizations with an industry, including its associations? 

 How was that information collected, analyzed, and stored? 
 What information was tracked and how did that data affect subsequent 

actions, processes, and the work and nature of an industry association and 
the industry at large? 

 How did use of information vary within an industry by firms, and what were 
the effects on enterprises and their industries? 

 How did information flow among firms within an industry, also through their 
associations and important periodicals? 

 What role did standards play, and pressures to conform to certain 
operational and managerial practices in promoting professionalism and 
credentialing of work? 

 
 
Similarities, Differences, and Co-dependencies Between Firm and Industry Information 
Ecosystems   
 Any attempt to define the total information ecosystem takes one back to the 
construct illustrated in figure 1.  However, an information ecosystem is bigger and 
more complex than a simple diagram can express.  Summarizing similarities and 
differences can help historians choose which information ecosystem to study, or at 
least to understand the contextual issues they face with either or both. 
 There are at least three obvious similarities between firms and industries.  
First, both companies and industries have firms, processes, and people that share 
practices, values, interests, and experiences within a company and across an 
industry.  Historians can seek to identify what these are—they are glued together by 
information.  Second, people organize their work, information, and interests into 
organizations, be it companies or associations.  Third, their exchange of information 
is expanding to virtual associations, better known as chat rooms, websites, and 
social media communities.  The concept is essentially the same: they are identifiable 
communities bound by shared information, interests, and activities.  They tend to 
use the same specialized vocabulary.  Phrases have meanings unique to them.  
 There also are differences.  Firms are very precisely defined organizations 
with clear legal and operational boundaries within which specific pools of 
information flows, supported by infrastructures designed to function largely within 
those boundaries.  An Apple Computer employee uses information only available to 
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them; the same happens within Zara, IBM, and tens of millions of other enterprises.  
Boundaries are normally marked and even reasonably obvious to a historian, 
providing a convenient control over the scope of his or her informational research.  
However, it can also be the case that a firm may be a part of more than one industry, 
such as with a securities firm that sells stocks and provides banking services, and is 
thus subject to two sets of regulators and participates in associations that focus on 
one or the other set of activities.   Boundaries can be expanded to incorporate 
communities of suppliers, customers, competitors, and regulators, making the 
ecosystem’s borders less precise, but their extension controllable by the scope of an 
historian’s research agenda.  Thus, for example, one could study the information 
ecosystem and infrastructure of an IBM salesman,61 or the information the company 
takes and sends out to a set (or to all) its customers.  The data that flows back and 
forth and how they are used changes in both content and volume depend on context.  

Second, industries are fuzzy at best because there are potentially so many 
participants.  Yet, government economists in industrialized nations have long 
tracked very precisely what firms are in which industries.62  A historian would find 
those lists quite limiting because they leave out customers who sit in other 
industries.63  There are informational exchanges within these loosely defined 
industries that historians will want to understand.  Association economists and 
professors of economics and business management can be found who specialize in 
specific industries with this kind of data.  They are essential allies for the historian 
of a firm’s, or industry’s, information ecosystem. 

Compounding the problems of definitions and scope is the fact that 
industries are largely defined within the confines of a national or regional economy, 
such as the automotive industry in Japan or in the European Union.  So, if an 
industry and its members operate in a globalized market, as the automotive 
industry does, one needs to consider participants from multiple countries that 
manufacture parts, assemble vehicles, and sell and support products around the 
world, all from a company that can be seen as originating from one country, but 
operates everywhere.  Is Ford Motors an American firm, even though parts come 
from dozens of countries and sells it products in over 100 countries?  Yet another 
imposition are international associations, each with its own definition, such as the 
United Nations (UN), International Monetary Fund (IMF), European Union, World 
Bank, and the Organization for Economic Cooperation and Development (OECD).   

Third, industries have missions different from those of firms, hence much of 
their activities vary, too.  Companies exist to make and sell goods and services to 
customers, generate profits, and offer returns to their stakeholders.  Industries are 
not legal entities, rather communities of practice in support of its members and, 
thus, are not in the business of making a profit.  An industry’s associations are not 
profit centers either, yet they play supportive roles to firms, and comment in a 
positive way about the attributes and activities of its collective memberships.  
“Think tanks” are often associated with specific industries too.64  So, their 
informational activities are different than those accumulating in an industry’s 
ecosystem or within a firm.  Historians need to be aware of that reality as they 
define their research agendas. 
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Implications for Future Historiography 
 So what is unique about the study of information’s history as compared to 
any other subfield of historiography?  The answer is not that protagonists of the 
story are people, organizations, or information’s ephemera (such as the history of 
books or PCs).  Rather, the hero of our tale, the center of our attention, is the 
information that people, organizations, and the ephemera used.  There is a fine line 
between information and the other elements, one that historians of information are 
going to have to define, then demonstrate they can manage.  The trick is not to fall 
back on the histories of organizations, information technologies (both paper and 
electronic), or to traditional sociological histories.  This problem exists, for example, 
in histories of education where, for instance, the political activities of school boards 
and national debates about the value and forms of education dominate the 
historiographical discussion, and rarely curriculums, let alone what information is 
used in that industry and in the teaching profession.65  Understand the role of 
information in other types of historiography, how information in a specific book 
affected human behavior, not how that book became a best seller, represented a 
new printing technology, or why and how it was banned from a public library.   

As suggested at the start of this essay, information history can conveniently 
be seen as analogous to an object, with its own identity.  Historians of software offer 
approaches for how to treat data as objects to be studied by observing how they are 
conducting research on software, and most specifically, databases.66  Computer 
science’s evolving role, and the study of information sciences by librarians and their 
scholars also suggest paths forward.   

ADD A PARAGRAPH OR TWO SUMMARIZING INSIGHTS FROM THE PAPERS 
IN THIS SPECIAL ISSUE OF I&C.   Essentially what authors of this issue of I&C 
uncover 
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