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Abstract

Social technologies have profoundly transformed how people communicate with one another.
This chapter synthesizes two decades of research on social media and messaging platforms to
extract lessons for new forms of social technology, such as empathic artificial intelligence. We
propose that prior attempts to identify universal effects of social technology on connection are
largely uninformative due to substantial heterogeneity across studies. We highlight and briefly
review three key sources of heterogeneity: 1) the type and features of the technology, 2) how it is
used, and 3) who is using it. We recommend that future research explicitly consider these
sources of heterogeneity to better understand how changes in technology will affect social life—

and how they can be better designed to optimize connection.
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Human social life is rapidly evolving with advances in social technologies. In the past
several decades, social technologies—specifically, social media platforms (e.g., Facebook),
messaging tools (e.g., WhatsApp), and online communities (e.g., Reddit)—have fundamentally
altered how people communicate with one another and maintain relationships. These
technologies are increasingly ubiquitous: in 2024, the average Internet user spent 143 minutes on
social media each day (Statista, 2024), and 91% of Americans owned a smartphone, compared to
55% one decade earlier (Pew Research Center, 2024).

Understanding the consequences of social technologies is particularly important because
today, machines are no longer merely conduits for human interaction—they are becoming
interaction partners themselves. One such example is empathic artificial intelligence (AI), which
refers to relational agents designed to detect, simulate, and compassionately respond to human
emotions (Inzlicht et al., 2024; Perry, 2023). Notably, many of the central questions surrounding
empathic Al—e.g., Can it reduce loneliness? Will it erode in-person interaction? Who benefits
and who is harmed?—echo long-standing debates about the effects of other social technologies.
This chapter summarizes key lessons learned from social technologies thus far, in part to provide
a roadmap for future investigations into the consequences of empathic Al
The Promise and Pitfalls of Social Technology

Since their inception, online communication platforms like social media have been
associated with both benefits and risks for people’s social connectedness. On the one hand, these
technologies have improved social life by helping people stay connected across distance (Liu et
al., 2016), access emotional support and information (Liu et al., 2018), and find welcoming
communities, which may be particularly useful for those from marginalized groups (Gonzales,
2017). On the other hand, they have also diminished the quality of in-person interactions (Leitao

et al., 2024; Przybylski & Weinstein, 2013), increased exposure to cyberbullying and distressing
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content (Giumetti & Kowalski, 2022), and amplified moral outrage and polarization (Crockett,
2017; Goldenberg & Willer, 2023).

On balance, associations between social technology use and socio-emotional outcomes
are small and highly variable across studies. For example, meta-analyses reveal that social media
use is weakly linked to greater loneliness (.05 <7 <.17; Huang, 2017; Liu & Baumeister, 2016;
Song et al., 2014; Zhang et al., 2022) and lower psychological well-being (r ~ -.10; e.g., lower
life satisfaction, higher depression symptoms; Appel et al., 2020; Cunningham et al., 2021;
Huang, 2017; Meier & Reinecke, 2021; Orben & Przybylski, 2019). At the same time, social
media use is linked to greater social capital—both bridging ties that expand social networks (» =
.32) and bonding ties that strengthen strong ties (» = .26; Liu et al., 2016). The wide variability in
effect sizes across studies reflects not only methodological differences (e.g., flexible analytic
approaches, differences in control variables, overreliance on cross-sectional data; Ferguson et al.,
2024; Orben et al., 2019; Twenge et al., 2020) but also deeper conceptual issues.

We suggest that the search for universal, aggregate effects of social technology is largely
misguided and uninformative (see Kross et al., 2021). Rather than asking whether social
technology is inherently beneficial or harmful, it is more productive to ask when, how, and for
whom it promotes or undermines social connection. In what follows, we propose that the effects
of social technology, with a focus on social media, on connection depend on at least three
sources of heterogeneity: 1) the #ype and features of social technology (e.g., the platform and its
affordances), 2) how the technology is being used (e.g., whether it is complementing or replacing
in-person interaction), and 3) whe is using it (e.g., user demographics). In the sections that

follow, we briefly synthesize evidence for each of these sources.
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Source of Heterogeneity I: Types and Features of the Social Technology

Platform type. To date, meta-analyses typically aggregate across different social
technology platforms (Ferguson, 2024; Stoycheff et al., 2017). Though many platforms share
certain features (e.g., direct messaging, enabling user-generated content), each platform typically
introduces something novel to the digital landscape. For example, Instagram distinguished itself
from Facebook by focusing on visual context and aesthetic curation, emphasizing images over
text-based updates. As such, platforms vary in design affordances, which shape user norms and
experiences—for instance, the expectation for anonymity or for reciprocity (Ellison & Vitak,
2015; Fox & McEwan, 2017).

As just one example of the wide differences across platforms, nationally representative
data from the Neely Social Media Index collected in 2023 (Wave 2) asked 1,587 U.S. adults to
self-report whether they had meaningful connections on any social technology platform in the
past month (Fast et al., 2023; Neely Center for Ethics & Technology, 2023). Connection was
highest on direct messaging platforms like FaceTime (51.6%), text messaging (49%), and
WhatsApp (44.8%), but substantially lower on traditional social media platforms, such as
Facebook (32.3%), Snapchat (25.9%), Instagram (21.5%), TikTok (13%), and X/Twitter (8.4%).

This variability in connection experiences across platforms illustrates the danger in
treating platforms interchangeably. It is akin to asking whether eating food is good for one's
health without considering what one is eating. Different foods have different nutritional profiles
and effects, just as distinct platforms create distinct social environments and psychological
outcomes. Yet another source of danger is generalizing conclusions from one platform to others.

For instance, a disproportionate number of earlier studies on social media have focused on
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Facebook, raising questions about the generalizability of their findings to other platforms
(Stoycheff et al., 2017).

Platform features. Rather than treating all platforms as equivalent, social technology
may be best understood as a constellation of features—such as the communication medium and
synchrony of messaging—that shape online interactions. Studying the effects of these features
(or elements) helps address the “moving target problem”—the fact that social media evolves
more rapidly than researchers can track (Bayer et al., 2020). By focusing on higher-level
affordances (e.g., content persistence, presentation flexibility, feedback directedness) rather than
platform-specific features, researchers can generate insights that remain relevant even as discrete
platforms change or disappear altogether, offering a more enduring contribution to the
understanding of social technology effects (DeVito et al., 2017; Ellison & Vitak, 2015).

One key platform feature that shapes connection is the communication medium. Some platforms
are primarily text-based (e.g., Twitter, Facebook), whereas others contain richer media such as
audio or video (e.g., FaceTime, WhatsApp). The communication medium has been shown to
meaningfully influence social connection outcomes. For example, studies find that text-based
(vs. voice-based) communication can be dehumanizing, which reduces users’ abilities to
empathize with each other (Hall & Schmid Mast, 2007; Kraus, 2017; Zaki et al., 2009),
facilitates misunderstanding (Kruger et al., 2005), and lowers perception of others’ mental
capacities (Schroeder & Epley, 2015; Schroeder et al., 2017). Text-based platforms also afford
greater anonymity, which can breed aggression, moral outrage, and conflict (Crockett, 2017;
Lieberman & Schroeder, 2020). At the same time, compared to speech, text typically takes
longer to produce and is easier to edit; thus, communicating via text (versus speech) can increase

deliberation, care, and formality in one’s messages (Oba & Berger, 2023).
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Source of Heterogeneity II: How Social Technology is Used

Beyond structural features of the social technology platform itself, the ways in which it is
used can influence felt connection.

Complementing vs. substituting in-person interaction. One central aspect of social
technology use is whether it is intended to complement or substitute for in-person interaction.
The former tends to reduce loneliness, but the latter tends to increase it (Nowland et al., 2018;
Waytz & Gray, 2018). When online interaction displaces in-person interaction, it can harm well-
being and reduce social connection among both adults and adolescents (Clark et al., 2018;
Teppers et al., 2014). However, when in-person interaction is difficult or impossible to access—
such as during the COVID-19 lockdown—online interaction can provide meaningful support and
reduce loneliness (Waytz & Gray, 2018; Yue et al., 2024). Thus, understanding the consequences
of social technology requires considering users’ broader social networks and their motivations
for engaging with these tools.

Mindset. People’s core beliefs about the role of social media in their lives—their social
media mindsets—may have implications for social connection. Those who view social media as
something that enhances their lives and that they can control tend to experience greater
psychological benefits (Lee & Hancock, 2024). In fact, a study found that believing one has
agency over their social media use and seeing it as enhancing rather than harmful is a stronger
predictor of perceived social support and psychological distress than the amount, intensity, or
type of social media use (Lee & Hancock, 2024).

Do people believe that social media helps them connect with others? In Neely Social
Media Index data from 2023, we found that a majority or near-majority of U.S. adults believe

that social media helps them feel more connected to friends (58% more connected; 15% not
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more connected) and family (47% more connected; 23% not more connected; see Fig 1; Motyl &
Schroeder, 2024; Neely Center for Ethics & Technology, 2023). Importantly, people who
believed that social media helps them connect—and/or that they are in control of their social
media use—also reported greater satisfaction with their social lives (Motyl & Schroeder, 2024).
Although the directionality of this link is unclear given the cross-sectional nature of the data,
these findings suggest that people’s beliefs about the effects of social technologies may play a
role in shaping their ~ consequences.

Fig 1. U.S adults’ beliefs that social media has made them feel more (or less) connected.

Social Media Has Made Me Feel More Connected to

% of US adults who report that their use of social media has made them feel more
Vvs. not more connected

Percent
Not More Connected More Connected

Friends —

Family —

Others —

! ! l | |
20 0 20 40 60

Note: Respondents stating they agree or strongly agree comprise the More Connected group. Respondents stating they disagree to strongly
disagree comprise the Not More Connected group. Respondents who neither agreed nor disagreed are omitted from this plot.
Source: Neely Social Media Index survey of US adults conducted August 7 - September 17, 2023

Type of use. Earlier frameworks characterized active social media use (e.g., posting,

direct messaging) as more beneficial and passive social media use (e.g., scrolling) as more
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harmful (see Verduyn et al., 2015). However, more recent evidence paints an increasingly
complex picture. A meta-analysis of 141 studies found that both active and passive social media
usage were weakly associated with greater online support, yet had negligible associations with
many socio-emotional outcomes, including offline support, loneliness, and social anxiety
(Godard & Holtzman, 2024). Again, notable heterogeneity is observed, in part because virtually
no two studies define or measure active and passive use in the same way (Meier & Krause,
2022). Further, “active” and “passive” represent broad categories of behaviors and do not capture
the nature of the content shared or consumed (Verduyn et al., 2022). This is yet another case in
which attending to platforms’ affordances—such as the public versus private nature of the online
interaction, which influences levels of intimacy and reciprocity (Frison & Eggermont, 2020)—is
useful (Ellison & Vitak, 2015; Valkenburg et al., 2022).

Source of Heterogeneity II11: Who Uses Social Technology

Finally, the consequences of social technology are shaped by who uses it.

Demographic characteristics. Surprisingly little work has explored how social
technology’s effects on felt connection vary across demographic groups, and existing findings
are generally inconsistent (Meier & Reinecke, 2021). In Neely Social Media Index data from
2023, we found that U.S. adults who were older (60+), more educated, and non-Hispanic White
were more likely to report meaningful connections on social media than younger, less educated,
and non-White individuals (Motyl, 2024; Neely Center for Ethics & Technology, 2023).
Regarding the role of age, adolescents may be particularly vulnerable to the negative
consequences of social media use due to unique developmental and neurobiological factors, such
as heightened sensitivity to peer evaluation and social exclusion (Orben et al., 2024). Regarding

the role of marginalized group membership, although marginalized group members may not reap
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as many benefits from social technology overall, it is possible they may have unique needs that
social technology could help satisfy. For instance, many people with disabilities or chronic
health conditions find support and connection with others who share similar lived experiences
(Sweet et al., 2020).

Other individual differences. Personality and mental health also play a role in the effects
of social technology. More extraverted and less lonely individuals tend to gain more social
capital on social media, whereas socially anxious users who turn to social media to compensate
for offline challenges do not accrue the same benefits (Cheng et al., 2019). Other work shows
that people higher in neuroticism and depression reported feeling lonelier directly after using
social media platforms compared to after not using it (Vaid et al., 2024).

Moving Forward

Lessons learned from two decades of social media research offer a foundation for more
productively and systematically studying novel technologies such as empathic Al. Rather than
first seeking general effects and only later identifying critical moderators, researchers can begin
with a moderator-first framework—explicitly examining the contextual, psychological, and
design factors that shape outcomes. We encourage researchers to follow the approach we lay out
in the current chapter: studying the generalizable features of empathic Al, how it is being used,
and who is using it. Because empathic Al systems can be experimentally modified with relative
ease—altering platform features such as chatbot response lengths, delays, or models (e.g.,
Costello et al., 2024; Rubin et al., 2025)—these questions can be tested more directly than in past
work on other social technologies. Such an approach enhances generalizability, generating
insights that apply across current and emerging technologies. This is essential in a landscape

where platforms evolve so quickly that findings tied to any one platform risk becoming obsolete.
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One consequential yet largely opaque influence lies in the algorithm of the empathic Al
system itself. These algorithms remain, to varying degrees, black boxes. Recent high-profile
cases in which teenagers died by suicide after prolonged interactions with Al chatbots have
intensified public scrutiny and prompted calls to hold companies accountable for developing
algorithms that are safe and transparent (see Roose, 2024). To advance scientific understanding
and safeguard user well-being, greater transparency and data-sharing from technology companies
are essential—for instance, providing access to anonymized data that can illuminate how specific
model features affect users’ emotional and social outcomes. Encouragingly, new models of
industry-academia collaboration are beginning to emerge, such as the MIT Media Lab’s ongoing
partnership with OpenAl (2025), which is committed to sharing insights with the public while
protecting user privacy.

Given that healthy social relationships are a central component of human health and well-
being (Holt-Lunstad, 2021), it is critical that social technologies are designed and used in ways
that will enhance—rather than undermine—social connection. By following the principles set out
in this chapter, we hope researchers’ insights will help to optimize technology for social life,

both for pre-existing technologies like social media and emerging technologies like empathic Al.
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