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Commentary 

 

How can approaches from physical ecology help research 

and policy on the information environment?  
 

Scholars and policymakers increasingly use ecological metaphors such as “information environment” and 

“information ecosystem” to describe contemporary informational spaces. Ecology offers more than 

loanwords. Its concepts and frameworks can help researchers understand relationships among people, 

technology, content, and society. We leverage natural science definitions and Pickett and Cadenasso’s six 

parameters of physical ecosystems to develop concrete models for studying complex informational 

systems. By moving beyond amorphous ecological analogies, we show how ecological frameworks can 

clarify key concepts, structure research across disciplines, and inform policy. We also propose research 

questions to facilitate transdisciplinary collaboration and advance the study of information ecosystems.  
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Introduction 
 

Ecological metaphors abound in research and policy documents on technology and information.2 The 

most prominent are ecosystem and environment, terms routinely used interchangeably to describe the 

complexity of contemporary information flows. In this commentary, we argue that scholars and 

policymakers should move beyond using ecology as a metaphor and instead use ecological frameworks 

as models to help researchers facilitate a shared understanding across disciplines.  

Decades ago, pioneering media scholars McLuhan (1964), Postman (2000), Ong (2012 [1977]), and 

later Scolari (2012) advanced concepts of media ecology to better understand how different means of 

communication affect messaging and society. Building on this foundation, some researchers referring to  

digital and news media ecosystems have borrowed concepts on processes, like feedback loops, or policies, 

 

 
1 A publication of the Shorenstein Center on Media, Politics and Public Policy at Harvard University, John F. Kennedy School of 
Government. 
2 The National Bureau of Economic Research used them in its 2025 white paper, “The Impact of AI and Digital Platforms on the 

Information Ecosystem” (Stiglitz & Ventura-Bolet, 2025), as did the United Nations (UN) in “Positioning the Future Geospatial 
Information Ecosystem” (United Nations Committee of Experts on Global Geospatial Information Management [UN-GGIM], 
2025). Researchers in finance and education use ecological terms and principles to describe how organizational information systems 
affect financial decision-making (Mitra & Cready, 2005) or student learning (Morze et al., 2013). 

https://creativecommons.org/licenses/by/4.0/
http://misinforeview@hks.harvard.edu
https://doi.org/10.37016/mr-2020-212
https://misinforeview.hks.harvard.edu/
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such as sustainability (Márton, 2022). Others have turned to the concept of information ecology (e.g., 

Davenport & Prusak, 1997; Nardi & O’Day, 1999). Davenport and Prusak (1997) invoke ecology to argue 

against an engineering mindset, observing that information ecosystems are much less bounded than such 

an approach assumes, whereas Nardi and O’Day (1999) borrow specific concepts from ecology, such as 

keystone species, diversity, and coevolution. Both of these works draw on ecology to encourage greater 

humility about controlling the information environment and recognizing its complexity through 

interdependence. However, we would argue this use has been largely metaphorical, rather than a 

substantive borrowing of the analytical methods from its scientific namesake. 

A major challenge in the use of ecological metaphors is a lack of consistency across applications and, 

often, a lack of a clear definition. This lack of clarity invites criticism. For example, the United States 

Surgeon General’s 2021 report on health misinformation used an analogy to information pollution 

(“Because it pollutes our information environment, misinformation is harmful to individual and public 

health,” Murthy, 2021, p. 5) that has been critiqued for implying that the information environment can 

simply be regulated into good health (Phillips & Milner, 2021; Simon & Camargo, 2023). Similarly, for 

Norris and Suomela (2017), the term “information ecosystem” denotes something natural, and thus 

“greenwashes” the potentially harmful roles of technology in them. Likewise, Nadler (2019) argues that 

framing “the dynamics of news ecosystems as expressions of competing and symbiotic relations among 

news producers” completely ignores the “social, political, and economic decisions and norms that set the 

stage of the digital media landscape” (p. 1). Essentially, quick metaphors are insufficient to translate the 

complexity of one system to another, and without greater depth in definition, characteristics of one 

system may be inadvertently attributed to the other. 

The imprecise use of ecological terms also hinders the analysis across disciplines needed to make 

sense of complex systems. With each field using slightly different terms, be it definitions of information 

ecosystems or other concepts like media ecology or digital ecosystem, connecting research across 

disciplines is challenging (McMahan & Evans, 2018). To facilitate transdisciplinary research—that which 

transcends disciplinary boundaries (Rosenfield, 1992)—shared terminology should be developed to 

connect fields already exploring aspects of the information environment, including earth sciences, 

ecology, computer science, information science, business, sociology, media studies, political science, 

psychology, and computational social science (Wanless, 2025). 

We draw inspiration from physical ecology, which studies “the relationships between living 

organisms, including humans, and their physical environment” (Ecological Society of America, n.d.). 

Different branches of research within this field connect to provide an understanding of the biological 

world: taxonomists classify organisms to provide structure, for example, creating a hierarchy of living 

things; molecular biologists study proteins in living organisms; and population ecologists study groups of 

the same species living together over time. Ecology also draws from botany and zoology, among other 

fields, to understand plants’ and animals’ roles in ecosystems. This interdisciplinary approach can provide 

inspiration for connecting the different fields that are currently studying aspects of the information 

environment but are not necessarily collaborating. 

This work draws on physical ecology in three ways: (1) reviewing core definitions to distinguish 

between environment and ecosystem; (2) applying the biological hierarchical framework to structure 

complexity within the information environment; and (3) applying Pickett and Cadenasso’s (2002) six 

parameters of physical ecosystems as a model to delineate what constitutes an information ecosystem. 

By model, we mean a “simplified or idealized description or conception of a particular system, situation, 

or process... put forward as a basis for theoretical or empirical understanding, or for calculations, 

predictions, etc.” (Oxford, n.d.).  There are currently multiple definitions of information used in 

scholarship and policy. Here we define information as anything humans process to provide meaning, a 

definition drawn from an extensive literature review of the contested term (Wanless, 2025). We hope this 
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framework will help generate different kinds of research questions and will lead to structured 

transdisciplinary work between researchers, practitioners, and policymakers. 

Structure of this kind is not a retreat from the dynamics that make information ecosystems complex—

the feedback loops, cascades, and tipping points that many ecological metaphors evoke. Structure is both 

a precondition and a partner for understanding dynamics. For example, a variable cannot be said to have 

crossed a threshold until it has been defined, its system bounded, and its unit of analysis fixed; two studies 

cannot compare their “feedback loops” or build on one another until both are indexed to a shared 

structure. The reason ecological metaphors have so often disappointed is not that they reached for ways 

to explain complex dynamics, but that they reached for such explanations without this foundation. The 

history of ecology supports this thinking: population dynamics were unthinkable before biology defined 

what a population was in relation to other biological units of analysis. Taxonomy and structure lay the 

foundation that enables the study of dynamics and the comparative analysis of complex systems, and, 

cumulatively, a scientific approach. 

To demonstrate how these ecological parameters can be applied to information, we use Myanmar as 

a throughline, identifying how each ecological category and parameter can be understood in an 

informational context. Myanmar between 2016–17 is a particularly instructive case. Zero-rating data 

access (i.e., Facebook’s controversial Free Basics program that provided free internet access to select 

websites including Facebook itself) made Facebook effectively synonymous with the internet (Nothias, 

2020).  The independent media landscape in Myanmar was still fledgling, slowly emerging after the end 

of the military dictatorship half a decade earlier. The divisions within the country between the Bamar-

Buddhist majority and Muslim minority Rohingya communities remained deeply fractious after the 1982 

Citizenship Law made the Rohingya stateless. In late summer 2017, in response to Rohingya militants, the 

Myanmar military launched operations to clear the Rohingya, including mass killings, rape, and village 

burnings. After 700,000 Rohingya fled to Bangladesh, charges of genocide were brought against the 

country, though Myanmar continues to deny it. 

The complexity of these contexts is undeniable, yet explanations for the genocide often reduce the 

cause of the violence solely to Facebook’s stoking of ethnic tensions (Prasse-Freeman, 2021; Schissler, 

2025). This commentary does not attempt to answer that causal question; instead, drawing on research 

questions about the role of Facebook in the Rohingya genocide, we illustrate how a structured ecological 

approach forces researchers and policymakers to grapple with the full complexity of information 

ecosystems, rather than falling back on limited, technologically determinist framings. 

 

Applying core definitions  
 

Ecologists define the environment as the total set of factors, both biotic (living) and abiotic (non-living, 

such as climate, soil, water, light, nutrients), that influence an organism’s survival, behavior, growth, and 

reproduction. They define an ecosystem as an integrated system in which organisms interact with each 

other and their physical surroundings. Invoking the ecosystem concept emphasizes energy flows, nutrient 

cycles, and the dynamic relationships that link organisms to each other and to their surroundings. 

Ecosystems are not closed or isolated: they exchange energy, materials, and organisms with adjacent 

systems. The importance of the ecosystem concept lies in the way living things interact with one another 

and with their environment.  

To stimulate a transdisciplinary approach to the study of informational phenomena, the concepts of 

information ecosystems and information environments should be clearly delineated. For science and 

policy to advance, shared definitions used across contexts would be helpful, yet the North Atlantic Treaty 

Organization (NATO; Giordano, 2023), United Nations High Commissioner for Refugees (UNHCR, 2024), 

World Health Organization (WHO, 2025), and United Nations Development Programme (UNDP; Hanafin, 
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2022) have all recently invoked the terms, and, where they define them at all, do so differently. An 

information ecosystem is a dynamic network of interactions among people, tools (technologies), and the 

outputs they generate within boundaries imposed by language and norms. These interactions, whether 

procedurally structured or ad hoc, produce, transform, circulate, and use information within a specific 

context—an institution or a country—and they can change rapidly as behaviors, incentives, or 

technologies shift.  

In contrast, the information environment is the higher-level, semi-structured domain of durable 

conditions and rules that cut across and shape ecosystems. These conditions include, for example, 

physical infrastructure (e.g., energy, transport), institutional and legal frameworks, education, and 

economy. These environmental features change more slowly and constrain or enable how ecosystems 

operate.  Ecosystems and their environment shape each other, but not equally. Environments provide 

persistent constraints as well as possibilities for action; ecosystems operate within environments and, 

through aggregated choices, investments, standards, and institutional change, gradually reshape those 

environments over longer timescales. Because the environment and ecosystem are deeply 

interdependent constructs, they resist neat analytical separation. This conceptual entanglement 

frequently generates confusion when scholars in other fields borrow these terms as metaphors without 

making clear which aspects of the concept they intend to apply and which they hope to leave behind.   

The information environment provides the conditions for information to exist. Historically, geography 

enabled proximity to foster communication via gestures. Humans formed information ecosystems 

through the interrelationships between people, tools, information, and their surrounding environment. 

As new means of generating, sharing, and storing information expanded, those information ecosystems 

became increasingly complex. Humans gained the capacity to alter surrounding environmental conditions 

(through electricity, governance, the economy, and education), much like the climate does in the physical 

world. Put simply, the information environment provides elements for the structure, whereas information 

ecosystems emerge through a series of processes, much like concepts drawn from the natural sciences 

(see Table 1).  

 

Table 1. The authors’ key definitions, including information environment and information ecosystem.  

 Ecological Definitions Information-Related Definitions 

Environment The external biotic and abiotic 

conditions that shape an organism’s 

life. 

The external conditions that enable 

information to exist, such as economy, 

governance, electricity, transportation, 

education, and language. 

Ecosystem An integrated system of organisms 

and their physical surroundings, 

linked by flows of energy and 

materials. 

An integrated system forming from 

relations between humans, tools 

(including communications 

infrastructure), information, and the 

surrounding environment. 

 

What is at play is a series of coupled systems, each consisting of two or more distinct, interacting parts, 

where a change in one directly influences the behavior of another. Consider an information ecosystem: 

the laws and economy that enable and shape it were created beforehand, likely within that same 

ecosystem. The information environment provides the conditions for ecosystems to emerge, but once 

they do, those ecosystems can reshape the surrounding environment in turn. This is a level of complexity 

that physical ecology has long grappled with. 
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Consider the relationship between the environment, climate, and ecosystems—separate but 

interrelated things. Climate is one part of the environment, and the two shape each other continuously. 

Climate is the long-term pattern of temperature, precipitation, wind, and related conditions in a place. 

The environment is broader: it is everything in a place, including the living things (e.g., plants, animals, 

microbes) and the non-living physical parts (e.g., soil, water, rock, mountains, air). 

Climate shapes the environment by setting the conditions that determine what can exist somewhere: 

tundra emerges because the climate allows it. It influences which species live where, how soil forms, how 

water moves, and how ecosystems function. But the environment also shapes climate in return: forests 

absorb carbon dioxide and release water vapor, and soils store or release carbon. Change one of these, 

and the climate responds. So, climate sets the conditions for tundra to exist, warming disrupts it, and the 

disrupted tundra releases stored carbon that drives further warming. The two are not acting on each other 

as external forces separate and distinct from each other. Climate is embedded in the environment, and 

together they form a coupled system where each continuously influences the other. 

Just as climate scientists measure factors like temperature and water levels to understand physical 

environment dynamics, equivalents are required for the information environment. These measurements 

might include how many people globally have access to the internet and how that is changing over time. 

Research could measure things like literacy levels, what mobile services are available, whether data is 

unlimited, or how many libraries exist and how they differ in operations. Changes in the physical 

environment can also affect factors in information ecosystems, raising questions like how solar flares 

affect communication infrastructure.  

 

Applying a hierarchical framework 

 

Making sense of complexity requires structure. In ecology, a hierarchical framework helps researchers 

study complex systems and better understand how various elements interrelate. The scale often begins 

at an individual organism, moving upward to the biosphere. While scholars and policymakers have begun 

borrowing hierarchies from physical ecology, they have been limited in application (e.g., individuals, 

community, society) or to function (e.g., producer, consumer, decomposer) (Sell et al., 2023). However, 

their use of these ecological structures suggests that the information environment can similarly be 

conceptualized as beginning at the individual level, moving up to information ecosystems and beyond (see 

Table 2). In this sense, ecosystems sit within the environment. 
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Table 2. Hierarchical framework to structure descriptions of the components and relationships within 

both physical and information ecosystems. Note that while the names/terms used in this table are not 

well established, understanding the hierarchical relationship among these different units of analysis is 

essential to understanding information ecosystems. 

Physical Ecosystems Information Ecosystems 

Group Description 

Research 

Question Group Description 

Applied to 

Myanmar Context 

Research 

Question 

Organism An individual 
living thing 
(e.g., a wolf) 

How does 
the wolf 
digest food? 

Individuals A person A first-time 
smartphone 
owner in 
Myanmar who 
accesses news, 
messaging, and 
social contact 
almost entirely 
through a zero-
rated Facebook 
app. 

How does a new 
internet user in 
Myanmar learn to 
evaluate the 
credibility of 
online 
information? 

Species* A class of 
organisms 
with shared 
characteristic
s able to 
procreate 

How has the 
grey wolf 
genetically 
evolved? 

Identity 
Group (e.g., 
language 
group, 
culture) 

A class of 
individuals 
with shared 
characteristics 
capable of 
mutual 
understanding 
through 
shared 
language, 
vocabulary, 
values, and/or 
culture. 

 The 3 million plus 
group of people 
who speak the 
Ruáingga 
language across 
the world. 

How did content 
in Burmese differ 
from content in 
Ruáingga? 

Population A species 
living in an 
area (e.g., a 
pack of 
wolves) 

How many 
wolves live 
in 
Yellowstone
? How has 
the number 
of wolves 
fluctuated 
over time? 

Population An identity 
group living 
within a 
shared space/ 
territory.  

Rohingya Muslims 
living in Rakhine 
State 

  

How much 
Facebook content 
about the 
Rohingya in 
Rakhine was 
produced by the 
Rohingya 
themselves versus 
produced about 
them, and how 
did that ratio (and 
the relative 
sentiment of 
each) change as 
the platform 
grew? 

Community All organisms 
living in an 
area (e.g., 
wolves, deer, 
trees) 

How do 
changing 
prey 
populations 
affect the 
hunting 
strategies of 
grey 
wolves? 

Geographic 

Community 
All individuals, 
regardless of 
identity group, 
living within 
an area or 
space. 

All residents of 
Rakhine State 
(Rohingya, 
Rakhine 
Buddhists, and 
others) regardless 
of their cultural 
community. 

How did anti-
Rohingya 
narratives 
circulating on 
Facebook shape 
the wider public’s 
perceptions of the 
minority in 
Rakhine State? 
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Physical Ecosystems Information Ecosystems 

Group Description 

Research 

Question Group Description 

Applied to 

Myanmar Context 

Research 

Question 

Ecosystem A community 
interacting 
with their 
physical 
environment 
(e.g., Greater 
Yellowstone 
Ecosystem) 

What is the 
impact of 
eradicating 
grey wolves 
on the 
Greater 
Yellowstone 
Ecosystem? 

Information 

Ecosystem 
Individuals 
interacting 
with each 
other, tools, 
and 
information in 
relation to the 
wider 
environment 
(e.g., a 
university, an 
organization, 
or a society) 

Myanmar’s 
national 
information 
ecosystem in 
2016, in which 
zero-rated Free 
Basics made 
Facebook 
effectively 
synonymous with 
the internet. 

  

What was the 
impact of 
Facebook 
functioning as 
“the internet” on 
the spread of hate 
speech and 
misinformation 
and on access to 
reliable 
information, 
particularly in 
light of a 
relatively weak 
independent 
media sector? 

Environment Surroundings 
or conditions 
in which 
organisms 
exist 
including 
non-living 
things (e.g., 
atmosphere, 
rocks, dirt, 
water) 

How have 
increased 
temperatur
es affected 
the grey 
wolf 
population? 

Information 

Environment 
Surrounding 
conditions in 
which 
information 
exists, 
including 
other systems 
like electricity, 
economy, 
transport, 
education, 
and 
governance 

The surrounding 
conditions 
enabling the 
2016–17 
information 
ecosystem, 
including: 2013–
14 telecom 
liberalization, 
collapsing SIM-
card prices, 
impact of military 
dictatorship pre-
2012, low prior 
connectivity and 
digital literacy, 
and the 1982 
Citizenship Law. 

How did telecom 
liberalization and 
mobile-data 
pricing shape 
internet adoption 
and Facebook’s 
dominance in 
Myanmar? 

Note: * Species does not translate cleanly between physical and information ecosystems because people can belong to several 

“identity groups” (including language groups) at once and these groups are not reproductively sealed the way gene pools are. 

 

More than analogies or metaphors, physical ecosystems can provide models to understand how 

information ecosystems are built, function, and change over time (Pickett & Cadenasso, 2002), clarifying 

shared and divergent assumptions and structures as researchers seek to work across disciplines. Both 

types of ecosystems come in many shapes and sizes. Physical ecosystems are where organisms and their 

surroundings collectively form a sphere of life. In the information environment, ecosystems are where 

humans, tools, and outputs collectively form a sphere around a shared idea, be it a religion, a shared 

illness, or a nation-state.  

Ecosystems can be large and sprawling, like Canada; small, like an emergency room; or virtual, like a 

subreddit. Because they both change over time, temporal demarcations help define context and allow 

comparison of like with like. Physical ecosystems can be as fleeting as tidal eddies or can be measured in 

geological time, like eras. In the informational world, comparing Twitter discourse circa 2011 to 

discussions on X (formerly Twitter) after Elon Musk’s 2022 purchase must also account for the dramatic 

shift in social context and platform affordances. The physical boundaries, spatial resolution (i.e., unit of 

analysis), and temporal scale then help define what components can be found within.  
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Borrowing from physical ecology, however, is not seamless. The frame of ecosystems in ecology, for 

example, is a specific physical space. Other fields have conceptualized ecosystems beyond location to 

group characteristics such as language, profession, culture, and ethnicity, among others. This creates 

some mismatches in an analogous hierarchy for information ecosystems, as the terms population and 

community are inverted in social science, with community typically referring to a smaller group of people 

sharing characteristics, and population to a larger group, such as a country. 

 

Applying parameters to information ecosystems 
 

Classifying these characteristics is necessary but not sufficient to describe either physical or information 

ecosystems. Both physical and information ecosystems are inherently input-output oriented; therefore, 

specifying the relationships between components and constraints within the system is necessary to 

understand how ecosystems function and change. Physical inputs such as sunlight, water, and nutrients 

produce plants and animals as organisms compete for these resources. In information ecosystems, 

culture, identities, economies, and democracy can emerge in contexts where attention (Falkinger, 2008) 

or sleep may be key constraints, as Netflix’s then-CEO, Reed Hastings, famously declared sleep its greatest 

competitor in 2017 (Hern, 2017). Both types of ecosystems are complex, meaning that causality can be 

multidirectional and dynamic, as it is constantly in flux. Physical ecosystems are highly interconnected 

through a web of life or food chain, whereas information ecosystems are highly interconnected through 

technological interdependencies and information accumulation and transfer, as well as the often complex 

and messy relationships between people who belong to multiple identity groups and communities. 

We draw on Pickett and Cadenasso (2002) to offer six parameters of physical ecosystems that can 

help clarify models for studying information ecosystems: 1) boundaries, 2) spatial resolution, 3) temporal 

scale, 4) ecosystem components, 5) the nature of relationships among components, and 6) any constraints 

within the ecosystem (see Table 3). In our view, these parameters can also be used to structure questions 

about policy on information ecosystems, with the parameters providing a template for what policymakers 

should consider when anticipating potential unintended consequences of new policies or for generating 

evidence as an evaluation framework for existing ones. 

 

Table 3. Six parameters when thinking about research into and policy on ecosystems. 

Six Parameters Physical Ecosystems Information Ecosystems 

Boundaries How do ecosystem 

boundaries shift under 

changing climatic 

conditions (e.g., sea-level 

rise)?  

How do national media systems 

influence the narratives people are 

exposed to? 

Spatial Resolution How does spatial 

heterogeneity in soil 

composition or vegetation 

cover influence 

productivity? 

How does information availability differ 

across local vs. national environments 

(e.g., news deserts vs. urban centers)?  

Temporal Scale How do seasonal cycles 

shape predator–prey 

dynamics? 

Has hate speech increased in volume on 

English-speaking X over the past 

decade? 
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Six Parameters Physical Ecosystems Information Ecosystems 

Components of the 

Ecosystem 

How does genetic diversity 

within a population 

contribute to resilience 

against disease or 

stressors? 

What roles do different ecosystem 

components (archives, platforms, 

policies) play in structuring information 

access? 

Nature of Relationships 

between Components 

How do pollinators 

influence reproductive 

success? 

How do feedback loops between users, 

algorithms, and content producers 

affect online behaviors? 

Constraints within the 

Ecosystem 

How much rainfall 

characterizes different 

ecosystems from deserts to 

rainforests? 

How do legal and regulatory constraints 

shape the availability of different 

categories of information? 

 

Modern devices offer resources and conditions where an individual encounters information (e.g., a laptop, 

cell phone), shaping how people engage with that content. This experience is affected by conditions both 

within the ecosystem and the surrounding environment. Using Myanmar between 2016–17 as a context, 

the six parameters provide a range of research questions (see Table 4). 

 

Table 4. Applying the six parameters to the study of Facebook’s role in Myanmar. 

Parameter Example research questions for the study of the role of Facebook in Myanmar 

Boundaries • How did the relatively “new” independent media space (post military 

dictatorship) affect information that different communities could access? 

• How did “Free Basics” affect the types of information reaching different 

communities? 

• How did Myanmar’s reliance on a non-Unicode language complicate content 

moderation? 

Spatial 

Resolution 

• Did information exposure vary across townships with different mobile coverage 

and platform penetration? 

• How was information being consumed in Rohingya refugee camps and across 

Rohingya diaspora communities? 

• What are the relative proportions of consumption of radio, television, or 

Facebook/social media for news content and how did that change over time? 

Temporal 

Scale 

• How was anti-Rohingya sentiment being expressed and shared before the rapid 

adoption of the telephone and internet in Myanmar?  

• How did information related to the 1982 Citizenship Law shape speech against 

the Rohingya? 

• What were Facebook’s policies and actions related to Myanmar from 2012?  

• How did the relative proportions of consumption of radio, television, or 

Facebook/social media for news content change over time? 
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Parameter Example research questions for the study of the role of Facebook in Myanmar 

Components 

of the 

Ecosystem 

• What role did each component play in structuring information access and 

amplification in the context of the Rohingya genocide? 

• How were the military, the media, civil society and international organizations 

using Facebook?  

• How was the content being amplified by Facebook? What content was being 

downranked or removed? 

Nature of 

Relationships 

between 

Components 

• How did feedback loops among users, algorithms, and content producers shape 

the circulation of anti-Rohingya content? 

• Were there coordinated amplification or reporting campaigns? 

Constraints 

within the 

Ecosystem 

• How did the absence of internet regulation in Myanmar affect Facebook’s 

actions? 

• How did the 1982 Citizenship Law affect Facebook’s actions? 

• How did Free Basics (which made data access to Facebook free) affect the online 

information landscape? 

 

Promising research that considers the information ecosystem as a model has been limited by access to 

proprietary platform data and by challenges in connecting off- and online information ecosystems 

(Zuckerman, 2021). Studying information ecosystems is a large undertaking that requires a body of 

research from many researchers across time, rather than a single empirical work by an individual 

researcher. However, researchers can better situate where their work fits within the conceptual model of 

an information ecosystem.  

Nonetheless, systemic approaches are emerging; for example, research connecting how economics 

and a lack of regulations enable the recruitment of highly skilled professionals to manipulate information 

ecosystems in the Philippines (Ong & Cabañes, 2019). Work that connects decades-long socio-political 

shifts with media coverage and social media sheds light on processes like feedback loops (Benkler et al., 

2018). Attempts to model information ecosystems in Wisconsin through mixed-methods, including 

surveys, news analysis, and interviews, provide insight into the differences in local and national-level 

politics (Friedland et al., 2022). Humans’ relationship to technology and information is a system-level 

problem. Understanding information ecosystems requires not just assessing people, but also the dynamic 

interrelationships between people, the available means for processing information, and the outputs 

created. 

 

Discussion 
 

Environmental and ecological metaphors have become default rhetorical shortcuts to nod to complexity 

and interdependence in research and policymaking without sufficiently defining terms or acknowledging 

additional, unintended metaphorical allusions. As Sontag (1978) argued, metaphors are unavoidable 

when thinking about complex, interdependent phenomena, but such invocations can be made more 

responsible and useful.  

Of course, there are limitations to using any of the approaches we suggest here. Definitions may 

require adjustment over time. Metaphors and analogies bring additional, often unintended baggage or 
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shape perceptions in unintended (or devious) ways. Models are simplifications of complex systems for 

theoretical and empirical purposes, not true representations of them. Following our suggestions does not 

absolve researchers or policymakers from being reflective about what their approach is illuminating or 

obscuring. Our hope is that a more conscientious approach to research on information ecosystems will 

make reflection and transparency about these limitations easier.  

Across several scientific fields, there is now a greater understanding that static, reductionistic, or 

retrospective depictions of processes or systems can be misleading, and that there is a need for a 

concerted shift toward describing and understanding the evolving interplay of different components 

across various units of analysis (Byrne & Callahaghan, 2022; Greenhalgh & Papoutsi, 2018). Schoolchildren 

are taught at a young age (often through images of ponds, mountains, and rainclouds in textbooks) that 

ecosystems are complex and dynamic, so it is perhaps unsurprising to employ ecological metaphors to 

emphasize the complexity that researchers now want to highlight.  

For those studying the role of information in societies, we suggest mapping research questions, key 

variables, and existing literature against the natural science definitions, biological hierarchy, and the six 

parameters outlined here. We hope that if more researchers consistently use clearly specified terms like 

those found here as foundations for their work, we will see a broader methodological shift in the field 

away from isolated, reductionist studies and toward research designs that embrace the interdependence, 

scale, and dynamism inherent to the ecosystems they seek to study. 
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