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Abstract 

As conversational agents increasingly support morally consequential decisions, it 
remains unclear whether anthropomorphic design promotes prosocial behavior. 
Integrating self-humanization theory with the stereotype content model, we examine how 
anthropomorphic cues shape perceived warmth, perceived competence and, in turn, 
algorithm aversion and prosocial behavior. In a preregistered, incentivized between-
subjects experiment, 521 participants interacted with either a human-like conversational 
agent, a computer-like conversational agent, or a static text-based control before 
allocating money to an animal-related charity. Anthropomorphic cues increased both 
perceived warmth and perceived competence. However, only perceived competence was 
significantly associated with lower algorithm aversion and higher donation amounts, 
though the two paths did not differ significantly. Exploratory mediation analyses 
indicated an indirect association of anthropomorphic design with donations through 
competence. These findings qualify the presumed primacy of warmth in prosocial 
contexts and identify perceived competence as a pathway through which 
anthropomorphic conversational agents may support prosocial behavior. 

Keywords: Conversational Agent, Warmth and Competence, Anthropomorphism, 
Prosocial Behavior 

Introduction 
Large language models (LLMs) are rapidly diffusing into everyday applications, heightening the need to 
understand how LLM-powered conversational agents (CAs) shape user behavior. In this study, the focal 
technological artifact is the LLM-based CA, whereas the LLM (i.e., generative artificial intelligence; AI) 
refers to the underlying model that generates the agent’s responses. Despite growing use across domains 
such as healthcare (e.g., Q. Li et al., 2023) and finance (e.g., Huang et al., 2024), many users remain 
reluctant to rely on algorithmic advice – a phenomenon known as algorithm aversion (Dietvorst et al., 
2015). A common root of algorithm aversion is the perception of algorithms as cold, calculating, and lacking 
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empathy (Liao & Huang, 2024). Such characteristics, referring to a perceived emotional detachment and 
analytical nature, can be advantageous for objective or computation-based tasks (Castelo et al., 2019; Seeger 
et al., 2021) and may even foster algorithm appreciation (Logg, 2017). However, in subjective or human-
centered tasks, these same characteristics can backfire and increase aversion (Bigman & Gray, 2018). 
The challenge is particularly acute in prosocial contexts – defined as decisions that benefit others (e.g., 
charitable giving) – where trust, empathy, and personal preferences are guiding principles (Eisenberg & 
Miller, 1987). Prosocial decisions are shaped by social preferences, moral concerns, and subjective 
judgments about how to benefit others (Berman et al., 2018). Thus, prior literature shows that individuals 
may favor decision processes that feel distinctly “human”, allowing them to rely on human qualities (e.g., 
empathy) rather than purely algorithmic input (Heßler et al., 2022). However, despite the growing 
relevance of AI-mediated interactions in these domains, a fundamental tension arises: while prosocial 
decisions call for human judgment, they are increasingly shaped by CAs whose capacity to convey 
“humanness” and influence such decisions remains uncertain. 
One promising lever for decreasing algorithm aversion is the use of anthropomorphic cues, such as 
designing CAs with relational language, a human name, or a profile image (Feine et al., 2019). It can make 
the CA appear more anthropomorphic, referring to the extent to which users subsequently experience the 
CA as human-like. Thus, these anthropomorphic cues invite users to attribute human qualities to the agent 
(Epley et al., 2007; Krach et al., 2008). Social perception of these cues organizes such attributions along 
two fundamental dimensions: warmth (e.g., benevolence, kindness, good intentions) and competence (e.g., 
ability, intelligence, effectiveness) (Fiske et al., 2002, 2007). Although many contemporary CAs already 
exhibit baseline human-like features (e.g., using natural language), further incorporating or emphasizing 
social cues (e.g., a face or a name) can help bridge the perceived human–machine gap (Seymour et al., 
2025).  
Prior research on human-AI interaction has examined both competence-related evaluations, such as 
accuracy and performance, and social responses to anthropomorphic design cues, such as trust 
(Christoforakos et al., 2021; Seeger et al., 2021). However, fewer studies have examined how warmth and 
competence relate to consequential user behavior in prosocial decision contexts. This is problematic since 
in prosocial contexts decisions are typically guided by empathy and moral concern, qualities closely 
associated with humans (e.g., warmth) (El Hedhli et al., 2023; Kim et al., 2019). As a result, it remains 
insufficiently understood how the design of CAs (i.e., the design of ‘human’ CAs) is consequential for 
prosocial behavior by perceiving the CAs as warm and competent. Regarding the dimension warmth, the 
stereotype content model (SCM) holds that it typically dominates social evaluation (Gilad et al., 2021; 
Wojciszke & Abele, 2008); whether that primacy extends to evaluating and, crucially, to relying on artificial 
agents in moral contexts is an open question. 

The main goal of this study is to use charitable giving as an example for prosocial behavior to experimentally 
investigate the consequences on algorithm aversion and prosocial behavior of anthropomorphic design cues 
in CAs. We integrate self-humanization theory (Haslam, 2006) with the stereotype content model (SCM; 
e.g., Ahn et al., 2022), to develop a mediation model of how anthropomorphic design cues of an CA shape 
perceived warmth and competence of the CAs, which are subsequently associated with prosocial behavior 
(i.e., donation amount) and algorithm aversion. We propose that anthropomorphic cues can influence both 
dimensions by shaping perceptions of the CA’s benevolent intentions and its ability to provide effective, 
context-sensitive guidance. To test our theoretical model, we designed an incentive-compatible experiment 
in which participants interacted with the CAs, and in which they made decisions that brought about real 
monetary consequences.  
Our study contributes to the literature in two ways. First, we provide a more comprehensive and nuanced 
model of how people evaluate CAs to explain how anthropomorphic design cues shape human–computer 
interaction. Prior IS research shows that combinations of verbal, identity, and nonverbal cues shape 
perceived anthropomorphism, engagement, trust, and transactional outcomes (Schanke et al., 2021; 
Schuetzler et al., 2020; Seeger et al., 2021). More recent work identifies warmth and competence as distinct 
pathways through which chatbot anthropomorphism affects service evaluations and purchasing (Y. Li et 
al., 2025). We extend this literature by integrating self-humanization theory with the stereotype content 
model to connect anthropomorphic design cues, attributed humanness, warmth, and competence within a 
unified account of CA evaluation. This integration moves beyond documenting whether anthropomorphic 
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cues are beneficial by specifying how they activate distinct social judgments that shape algorithm aversion 
and behavior. 

Second, we contribute by extending research into a prosocial context characterized by morally 
consequential decisions and, in doing so, refine theoretical assumptions about the role of warmth and 
competence. Prior literature suggests that prosocial behavior is primarily driven by affective responses 
linked to warmth, such as empathy and concern for others (Zhou et al., 2019). However, our findings qualify 
this assumption by showing a distinct pattern: only competence was significantly associated with both lower 
algorithm aversion and higher prosocial behavior in this context. This suggests that, in AI-mediated 
prosocial decision-making, individuals may place weight on the perceived ability of the agent to effectively 
translate intentions into meaningful outcomes, rather than on its perceived benevolence alone. Therefore, 
we highlight an important boundary condition of SCM, indicating that the importance of warmth and 
competence may shift in technology-mediated settings and, in particular, in contexts where decisions are 
enacted through CAs.  

Theory 

Our theoretical starting point is anthropomorphism: the process through which human-defining qualities 
are attributed to non-human objects, including CAs (Epley et al., 2007). CAs invite such attributions by 
design. Social cues (e.g.: verbal style, human identity markers such as a name and face, and nonverbal 
signals (Feine et al., 2019; Seeger et al., 2021), lead users to infer emotional capacity, intentionality, and 
agency, thereby perceiving the agent as more human-like, even when they know they are interacting with 
software (Brendel et al., 2023; Krach et al., 2008). What, exactly, can be attributed is clarified by self-
humanization theory which distinguishes two core dimensions of humanness: human nature (e.g., 
emotionality, warmth) and human uniqueness (e.g., rationality, competence; Haslam, 2006). These 
dimensions capture the essential qualities that differentiate humans from non-human entities and thus 
define the attributes that may be ascribed when perceiving humanness. In prosocial contexts, such 
humanness attributions are particularly consequential, as they can activate social and moral responses 
typically reserved for human interaction partners (Banks, 2019). 
To explain how these humanness attributions translate into social evaluations, we draw on the SCM, which 
posits that social perception is organized along two fundamental dimensions: warmth and competence 
(Cuddy et al., 2008; Fiske et al., 2002, 2007; Khadpe et al., 2020). These dimensions support rapid friend–
foe assessments – whether others intend good or harm (warmth) and whether they can enact those 
intentions (competence; Fiske et al., 2007). The dimensions of self-humanization theory are conceptually 
related to, but not equivalent to, the SCM dimensions of warmth and competence. Warmth captures 
intention (e.g., kindness and benevolence); competence captures capability (e.g., skills and effectiveness). 
In the context of prosocial decision-making, these dimensions are especially relevant, as warmth shapes 
affective responses such as empathy and moral concern, while competence informs expectations regarding 
the effectiveness and impact of helping behavior. Moreover, people may apply social rules to CAs, allowing 
SCM to extend to the prediction and explanation of people’s evaluations of CAs (Khadpe et al., 2020; Reeves 
& Nass, 1996). Research highlights that warmth dominates first impressions – primacy of warmth – 
because detecting intentions is evolutionarily more urgent and cognitively easier than judging the ability to 
enact those intentions (Wojciszke & Abele, 2008). Empirically, warmth explains more variance in global 
evaluations than competence (Wojciszke et al., 1998). Thus, the SCM posits that warmth and competence 
shape expectations, with warmth having a particular relevance (e.g., Kim et al., 2019). 

Considered together, these perspectives offer a framework that links the design of CAs to perceived 
humanness and, subsequently, to the formation of socially meaningful judgments (e.g., donation to a 
charity): anthropomorphic cues, explains why CAs come to be treated as social actors, self-humanization 
theory clarifies which dimensions of humanness are invoked in this process, and the SCM provides a 
structured account of how these inferred human qualities are organized into fundamental social 
evaluations. The framework also positions our study relative to the closest prior work: Heßler et al. (2022) 
showed, for prosocial decisions, that attributions of humanness underlie algorithm aversion. Our model 
adds the social-perceptual layer through which such attributions become evaluations: warmth and 
competence. Additionally, it traces those evaluations through to incentivized prosocial behavior. 
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Hypotheses 
We developed our research model outlined in Figure 1.1 We argue that anthropomorphic cues raise 
perceived warmth through humanness attribution: the cues invite users to ascribe human-nature qualities 
(e.g.: emotional capacity, empathy, benevolent intent) to the CA (Epley et al., 2007; Haslam, 2006), and 
warmth is precisely the social evaluation of such qualities (Fiske et al., 2007). Empirical work supports each 
link in this chain: anthropomorphic design cues increase perceptions of the agent as a social actor (Araujo, 
2018), and anthropomorphizing agents has been found to increase their perceived warmth directly (Kim et 
al., 2019; Z. Wang et al., 2016). Warmth-related qualities matter in our setting: empathy and warmth are 
central to charitable giving (Eisenberg & Miller, 1987; Zhou et al., 2019), and humanness attributions shape 
whether users accept support in prosocial decisions (Heßler et al., 2022). Thus, we hypothesize: 
H1a. A CA designed with richer anthropomorphic cues will be perceived as warmer. 
In a similar fashion, anthropomorphized CAs may be perceived as more competent, although this 
relationship is less straightforward than for warmth. According to the SCM, competence reflects whether 
an actor is seen as capable and effective. Thus, a more human-like CA may appear more competent because 
users attribute intentionality, understanding, and task-related ability to it. A link supported for smartphone 
assistants (Cheng, 2022) and for advice-giving CAs, where social presence raises perceived competence 
(Schmid et al., 2022). However, self-humanization theory suggests a more nuanced view. Some uniquely 
human attributes, such as logic and rationality, can also be shared with machines, meaning that even non-
anthropomorphized agents may be perceived as competent in analytical tasks (Haslam, 2006). Yet in 
prosocial contexts, competence may depend not only on rational calculation but also on empathy, moral 
sensitivity, and the integration of facts and feelings — attributes less readily associated with machines 
(Berman et al., 2018; Bigman & Gray, 2018; Liao & Huang, 2024) . While the primacy of warmth in 
anthropomorphized interactions suggests that the effect on competence may be weaker than the effect on 
warmth (El Hedhli et al., 2023), anthropomorphic cues can still increase perceived competence by making 
the agent appear more intentional, understanding, and capable of context-sensitive guidance. 
At the same time, this expectation is not unequivocal: emphasizing human-like qualities could also make 
the CA appear less machine-like and therefore less strongly associated with analytical precision, objectivity, 
or computational expertise. Acknowledging these competing theoretical expectations, we expect the 
context-sensitive and socially embedded nature of prosocial decision-making to make the positive 
competence-enhancing effect of anthropomorphism more likely. Therefore, we hypothesize:  
H1b. A CA designed with richer anthropomorphic cues will be perceived as more competent. 
Next, we consider the consequences that perceived warmth and competence might have on algorithm 
aversion. Algorithm aversion is the central concept when it comes to understanding whether users rely on 
and accept AI-driven recommendations. More broadly, whether they are willing to delegate parts of a 
decision to an agentic system (Baird & Maruping, 2021). Jussupow et al. (2020) define it as a “biased 
assessment of an algorithm which manifests in negative behaviors and attitudes towards the algorithm 
compared to a human agent” (p. 4). As an umbrella term, it tends to arise in high-stakes decisions (Longoni 
et al., 2019), after algorithm errors (Dietvorst et al., 2015), or when decisions are seen as more subjective 
than objective (Castelo et al., 2019) – as in charitable giving, often viewed as subjective (Batson et al., 1999; 
Loewenstein & Small, 2007).  
One source of algorithm aversion is a lack of perceived humanness in the agent. A mechanism Heßler et al. 
(2022) demonstrated for prosocial decisions: individuals evaluate whether an interaction partner possesses 
human-defining attributes, and in the absence of such attributes, the agent is perceived as fundamentally 
“other”. Building on the SCM, warmth and competence capture whether the agent is seen as having 
benevolent intentions (i.e., warmth) and the ability to act effectively (i.e., competence). Thus, deficits in 
perceived warmth and competence should directly contribute to algorithm aversion. 
Furthermore, the SCM suggests stereotypes serve as cognitive shortcuts: portraying an anthropomorphized 
CA as warm and competent can bridge the human–algorithm gap (Cervellon et al., 2019; Chu et al., 2016). 

 
1 Our preregistration names two further CA evaluations: social presence and shared reality. The research model focuses on the two 
SCM dimensions. 
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Applying a human-agent stereotype may prompt attributions of human-like rationality rather than rigid 
rule-following, reducing negative perceptions of human–machine differences. Increasing perceived 
warmth and competence through anthropomorphic cues should therefore reduce the perceived human–
machine divide by signaling that the CA possesses both benevolent intentions and the capacity for effective 
action. As a result, the agent is evaluated less as a purely mechanical system and more as a socially relevant 
actor. Both dimensions reflect core aspects of perceived humanness and should thus contribute 
independently to reducing algorithm aversion, leading to the following hypotheses: 
H2a. Higher perceived warmth of the CA will decrease algorithm aversion. 
H2b. Higher perceived competence of the CA will decrease algorithm aversion. 
Furthermore, we expect higher levels of warmth and competence to translate into higher prosocial behavior 
(i.e., greater donation amount). This also links to a growing interest in IS research on technology-mediated 
prosocial decisions, from data donations (Alashoor et al., 2025) to charitable crowdfunding (Blicher et al., 
2026). When a CA is perceived as warmth and more competent, users experience more engaging 
interactions, which can deepen their involvement with the charity decision and increase confidence in their 
choice. Warmth signals good intentions and alignment with the prosocial purpose of the decision, which 
may make the CA’s guidance appear more socially appropriate. Competence signals that the CA can 
understand the user’s preferences, evaluate the available charities, and provide effective guidance, which 
may increase willingness to act on its advice. Consistent with this logic, consumer research shows that 
people are more likely to buy from companies perceived as both warm and competent (Aaker et al., 2010). 
Given the inherent subjectivity of selecting a charity, users might particularly value a CA that can 
competently provide accurate, personalized, and appropriate guidance. Which in turn increases 
persuasiveness of its recommendation, which should positively influence the amount donated. Thus, 
perceived warmth and competence should not only shape evaluations but also directly translate into 
prosocial behavior. Therefore, we hypothesize: 
H3a. Higher perceived warmth of the CA increases prosocial behavior. 
H3b. Higher perceived competence of the CA increases prosocial behavior. 

 

Figure 1. Research model 

As argued, algorithm aversion reflects a negative tendency towards algorithms. From our theoretical 
perspective, it reflects a rejection of the CA as a socially meaningful, human-like actor. Aversion to a CA 
recommending charities can plausibly spill over to the charities it suggests. High algorithm aversion also 
fosters viewing the CA as a cold, calculating machine rather than a human-like entity. Such perceptions 
imply low attributed warmth and competence, thereby undermining the social evaluations that typically 
support prosocial behavior and that conflict with the values typically associated with charitable giving. 
Finally, people tend to seek social or parasocial relationships with advice sources (Prahl & van Swol, 2017); 
when algorithm aversion is high, forming such a relationship with the CA is harder, reinforcing negative 
perceptions of the system that are likely to be reflected in behavior. Thus, algorithm aversion represents a 
behavioral consequence of diminished perceived humanness, which in turn reduces willingness to donate. 
These considerations lead us to the following hypothesis: 

H3c. Higher algorithm aversion towards the CA will decrease prosocial behavior. 
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Method 
We manipulated CA anthropomorphization between-subjects through the three cue types of Seeger et al. 
(2021): verbal, human-identity, and nonverbal cues. Both CAs were implemented with ChatGPT (gpt-4o-
2024-05-13) via a self-developed interface and differed only in system prompts, start messages, and 
interface cues (Figure 2): 

• Human-like CA (“Kim”): prompts instructing high verbal anthropomorphism; a name and gender-
neutral profile photo; a “typing…” indicator, available state. 

• Computer-like CA (“Assistant System”): prompts instructing minimal verbal anthropomorphism; 
no name or image; a “generating…” indicator, online state. 

• No-CA control: a single static text, presented instead of an interaction. We constructed it by 
extracting and synthesizing the central informational content of our own participants’ dialogues 
from both CA conditions (using ChatGPT for extraction and drafting) and framed it as originating 
from an assistant system to hold the source constant.  

 

 

Figure 2. Start message and design of CA: left human-like, right computer-like 

The manipulation is deliberately a bundle of cues: our aim is to compare a realistically anthropomorphized 
CA against a realistically machine-like one, not to isolate single cues.  

A prestudy (N=174) verified the manipulation, prompted minor adjustments (e.g., emoticons did not 
increase anthropomorphization), found no uncanny-valley effect (MacDorman et al., 2009; Tinwell & 
Sloan, 2014), and indicated that animal-related charities engage participants most. 

Procedure 
The procedure of our experiments was structured as follows: (1) participants provided consent; (2) they 
completed an engagement task in which they viewed one of three images of endangered animals and wrote 
down their thoughts; (3) they received a briefing about the upcoming interaction with either a human or 
computer-like CA, or the static text in the No-CA condition, by an understanding check (Goodman et al., 
2013); (4) participants in the CA conditions interacted with the agent for a minimum of eight message 
exchanges (threshold not disclosed), with conversation starters available before and during the interaction, 
while No-CA participants read the static text instead; (5) participants were introduced to the donation task, 
in which they allocated a budget of £18 between one of three animal-welfare charities (SICSA, PETA, or 
CROW) and keeping the money; (6) they selected a charity and decided on the allocation, with prosocial 
behavior operationalized as the donated amount. To make the decision incentive-compatible, a lottery gave 
participants a 10% chance that the budget would be paid out and allocated according to their choice (cf. 
DellaVigna et al., 2012) and (7) participants completed a questionnaire, including an attention check.  
We obtained ethics approval from the IESE ethics committee and preregistered the study 
(https://aspredicted.org/KJ5_JD7). A pwrSEM power analysis A. Wang & Rhemtulla (2021) suggested N 
= 500, set the recruitment target at 600 to allow for exclusions.  
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All study materials, including measurement items and detailed analyses, are available from the authors 
upon request. 

Participants 
604 Prolific participants were recruited. The No-CA text had to be constructed from the CA interaction 
transcripts, so the third condition was fielded within four days of the others (including a weekend) rather 
than concurrently. We treat this as a limitation and report balance checks across treatments Table 1. After 
exclusion, the preregistered criteria (missing answers, n = 1; off-topic chats, n = 8; failed attention checks, 
n = 53) plus two disclosed data-integrity criteria not in the preregistration (multiple attempts, n = 13; 
incomplete log data, n = 8, the final sample consisted of 521 participants (51% female; age M = 41.8, SD = 
13.2): human-like n = 173, computer-like n = 170, No-CA n = 178. The preregistered relative-speed rule was 
not applied as the original speed index was not included in the export by Sosci. Recomputing an 
approximate index on the original sample identifies 16 fast responders, and excluding all of them changed 
no conclusion. 

Measures 
All measures used a seven-point scale unless noted.  
We check the manipulation on three complementary levels. (1) Perceived anthropomorphization: a 
simplified agency/experience scale based on Gray et al. (2007), because attributing mind is the core of 
anthropomorphism (Epley et al., 2007). (2) Social presence (Gefen & Straub, 2003), because 
anthropomorphic cues should make the interaction feel more like contact with a social actor, a perception 
distinct from mind attribution. (3) An objective language check: all CA messages scored with LIWC-22 on 
word count, affect, cognition, personal pronouns, and social processes. Verifying that the prompts changed 
what the CA actually wrote, independent of participants’ perceptions. 
The preregistration names four evaluations: perceived warmth (friendly, warm, kind, pleasant) and 
perceived competence (competent, effective, skilled, intelligent), four-item adaptations of Fiske et al. 
(2002) following Aragonés et al. (2015), social presence (above); and shared reality (8 items, Rossignac-
Milon et al., 2021). The research model focuses on warmth and competence as the SCM dimensions.  
The primary measure is a one choice-based item: preference between a human supporter and the 
experienced CA (1–7, higher = prefer the human), following the choice-based approach of Jussupow et al. 
(2020) and Longoni et al. (2019). We use the choice-based item as primary because algorithm aversion is 
defined comparatively (e.g.: preferring a human over an algorithm), and because of its proximity to 
behavior. In addition, six attitudinal items (Heßler et al., 2022) measured trust, appropriateness, and 
authenticity, each once toward a human helper and once toward the CA; these referent-specific items enter 
the measurement analyses in the Results. And finally prosocial behavior was operationalized with the 
donation amount (£0–18). 
In addition, we measured further outcomes and added control variables: Enjoyment (J. Moon & Kim, 2001), 
intention to reuse (Venkatesh et al., 2003) Affinity for Technology Interaction (ATI; Franke et al., 2019), 
Attitude towards AI (AtAI; Grassini, 2023), participant gender (binary, male = 1; from the panel’s 
demographic export); Kim’s perceived gender in the human-like arm. 

Analytical Approach 
We estimated all structural models with partial least squares-structural equation modelling (PLS-SEM) 
using the SmartPLS software (Ringle et al., 2024) with 5,000 bootstrap resamples throughout. Although 
the merits of PLS versus covariance-based SEM are debated (e.g., Goodhue et al., 2012; Hair et al., 2011), 
our goal is to validate our hypotheses rather than precise parameter magnitudes or global fit, making PLS-
SEM especially suitable (Goodhue et al., 2012). 
We used standard binary coding for the treatment conditions and controlled for individual differences by 
adding a path from AtAI to algorithm aversion and, given evidence that women spend more than men (De 
Wit & Bekkers, 2016), we added a path from gender to prosocial behavior (i.e., donation amount). 
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Results 
Balance and Manipulation Check (Exploratory) 
We checked age, sex, Prolific approval counts, affinity for technology, and prior attitude towards AI (all p ≥ 
0.122; Table 1), to confirm non-concurrent fielding of the No-CA condition compromised group 
equivalence. 

Variable No-CA Computer-like Human-like Test p 
Age (years) 41.37 (13.41) 43.29 (12.25) 40.73 (13.71) F(2, 518)=1.75 0.174 
Attitude towards AI 5.06 (1.44) 5.20 (1.33) 5.14 (1.44) F(2, 518)=0.40 0.669 
Affinity for tech. 4.32 (1.17) 4.18 (1.21) 4.23 (1.16) F(2, 518)=0.58 0.563 
Prolific approvals 1426 (1551) 1828 (2047) 1680 (1928) F(2, 518)=2.11 0.122 
Male (%) 49.4% 54.1% 43.4% chi2(2)=4.00 0.135 

Table 1. Balance checks across the treatments 

Note. Because the No-CA treatment was fielded non-concurrently, we compare all pre-treatment covariates 
across conditions; no test is significant at the 5% level. 

Regarding manipulation checks, the human-like CA exceeded both other treatments on perceived 
anthropomorphization (1) (vs computer-like: diff = 0.73; vs No-CA: 1.00; both p ≤ 0.001) and social 
presence (2) (0.73 and 0.69, p < 0.001), while the computer-like CA and No-CA did not differ significantly 
on either check (p = 0.48 and p = 1.00). Only the human-like CA significantly exceeded the others on these 
checks: natural-language interactivity alone did not significantly raise perceived anthropomorphism above 
static text. On the language level (3), utilizing the LIWC dictionary (Pennebaker et al., 2014; Tausczik & 
Pennebaker, 2010), we identified that the human-like CA produced more words (diff = 344.83; t = 15.82) 
showed higher scores on affect (diff = 1.88; t = 10.10), cognition (diff = 1.78; t = 5.65), personal pronouns 
(diff = 4.33; t = 28.59) and social processes (diff = 2.87; t = 7.76; all p < 0.001) compared to the computer-
like CA.  
Table 2 offers a descriptive overview of the main constructs. 

Latent Construct No-CA Computer-like CA Human-like CA 
Perceived anthropomorphization 3.90 (1.76) 4.17 (1.81) 4.90 (1.80) 
Social presence 4.04 (1.63) 4.01 (1.71) 4.73 (1.64) 
Warmth 4.45 (1.52) 4.69 (1.61) 5.64 (1.25) 
Competence 5.49 (1.26) 5.64 (1.32) 6.02 (1.14) 
Algorithm aversion 4.52 (1.66) 3.93 (1.75) 4.02 (1.70) 
Donation amount (in £) 7.49 (5.53) 7.67 (5.64) 8.72 (5.89) 
Attitude towards AI (control) 5.06 (1.44) 5.20 (1.33) 5.14 (1.44) 

Table 2. Descriptive statistics 

Note: Cell entries are means (standard deviations). N = 521 (No-CA n = 178, computer-like n = 170, human-
like n = 173).  

Measurement Validation (Exploratory) 
We assessed convergent and discriminant validity for all latent constructs. Cronbach’s alphas and 
composite reliabilities exceeded the threshold of 0.70 (Hair et al., 2016), and average variance extracted 
values were above the minimum of 0.50 (Hair et al., 2016). Discriminant validity was supported by Fornell–
Larcker criterion (Fornell & Larcker, 1981), and HTMT values below 0.85 (Henseler et al., 2015). In 
summary, our measures exhibited an adequate level of both convergent and discriminant validity. 

Hypotheses Testing (Preregistered) 
We estimated the research model (Figure 1), Figure 3 shows the empirical model with the estimates, and 
Table 3 summarizes the hypotheses.  
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Figure 3. Empirical Model. 

Note: Treatment paths are relative to human-like CA. Path-values are standardized; p-values presented in 
brackets are two-sided. 

Relative to the human-like CA, both other conditions were perceived as less warm (No-CA: β = −0.774; 
computer-like: β = −0.613; both p < 0.001) and less competent (β = −0.409, p < 0.001; β = −0.296, p = 
0.005), supporting H1a and H1b for the human-like contrasts. Meaning the human-like (i.e., more 
anthropomorphized) treatment increases perceived warmth and competence (the competence prediction 
was preregistered non-directionally). The computer-like condition did not differ from No-CA (warmth β = 
-0.161, p = 0.144; competence: β = -0.114, p = 0.314), consistent with the manipulation checks. 

Regarding the hypotheses on algorithm aversion, competence has a significantly negative impact (β = 
−0.149, p = 0.005; H2b supported), whereas warmth fell short of the 5% level (β = −0.098, p = 0.067; (H2a 
not supported). The two paths do not differ significantly (χ²(1) = 0.34, p = 0.558). 

In terms of prosocial behavior (i.e., donation amount), competence has a significantly positive effect (β = 
0.128, p = 0.037; supporting H3b), while warmth (β = 0.00, p = 0.999; H3a not supported) and algorithm 
aversion (β = -0.018, p = 0.697; H3c not supported) are non-significant. The warmth and competence paths 
again do not differ significantly (χ²(1) = 2.27, p = 0.132). 
Overall, prosocial behavior (i.e., donation amounts) shows unexpected patterns with respect to warmth and 
algorithm aversion, plausibly because they also reflect extraneous factors – participants’ financial 
constraints, reluctance to spend, or dissatisfaction with the available charities. 

Hypo. Description of Hypotheses β (p-value) Valid? 

H1a No-CA vs Human-like -> Warmth -0.774 (<0.001) Yes 
H1b No-CA vs Human-like -> Competence -0.409 (<0.001) Yes 
H1a Computer-like vs Human-like -> Warmth -0.613 (<0.001) Yes 
H1b Computer-like vs Human-like -> Competence -0.296 (0.005) Yes 
H2a Warmth -> Aversion -0.098 (0.067) No 
H2b Competence -> Aversion -0.149 (0.005) Yes 
H3a Warmth -> Amount -0.000 (0.999) No 
H3b Competence -> Amount -0.128 (0.037) Yes 
H3c  Aversion -> Amount -0.018 (0.697) No 

Table 3. Overview hypotheses tests 

Besides prosocial behavior (i.e., donation amount) and algorithm aversion, we collected two additional 
dependent variables: enjoyment and intention to reuse. An ANOVA post hoc test showed that the CAs did 
not differ significantly in enjoyment (diff = 0.27, p < 0.42), and both were more enjoyable than No-CA 
(human-like: diff = 0.81, p < 0.001; computer-like: diff = 0.54, p = 0.01). For intention to reuse, an ANOVA 
found only a marginal difference between No-CA and human-like at the 10% level (diff = 0.45, p = 0.07). 

Computer-like CA
(vs Human-like CA)

-0.409
(<0.001)

Competence

Warmth Prosocial Behavior 
(Amount)

Algorithm 
Aversion CA

-0.018 
(0.697)

-0.613

(<0.001)

-0.098(0.067)

0.128

(0.037)

-0.149 (0.005)

0.000 (0.999)No-CA (vs
Human-like CA)

-0.774 (<0.001)

-0.296 (0.005)

Perceived
Anthropomorphization
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Robustness checks 
As preregistered alongside PLS, we re-estimated the research model with CB-SEM, every substantive 
conclusion matches. Since the model fits poorly, we treat it as a preregistered convergence check on the 
path estimates, not as fit-based validation.  
We also ran multiple exploratory robustness checks: Excluding controls (attitude towards AI and gender) 
lead to warmth significantly decreasing algorithm aversion, suggesting a support of H2a. Thus, attitude 
towards AI might serve as a boundary condition on the warmth path on algorithm aversion. Conclusions 
are unchanged when (a) replacing the experimental contrasts with perceived anthropomorphization (β = 
0.78 on warmth, 0.625 on competence, both p < 0.001), (b) controlling for the CA’s word count (computer-
lie CA = 422.93; human-like CA = 767.76), which can act as potential confound (Y. Moon, 2000). We found 
no evidence that word count predicts warmth (β = 0.026, p = 0.590) nor competence (β = -0.041, p = 
0.459), and all paths remain stable. Summarizing the perception results are not explained by a simple linear 
association with word count. This is a descriptive adjustment: word count is treatment-induced, so 
conditioning on it cannot isolate a verbosity-purged anthropomorphism effect. Word count retains a direct 
association with donations (β = 0.0027, p = 0.021). Adding the preregistered ATI control (c) likewise 
changes nothing. And finally, addressing the manipulation check we estimated the model, contrasting the 
human-like condition against both others pooled (d), which leaves all conclusions unchanged. 

A Complementary Measure of Algorithm Aversion (Exploratory) 
As alternative to using the one choice-based item for algorithm aversion, the attitudinal aversion items 
measure trust, appropriateness, and authenticity toward the CA and toward a human helper, which permits 
a measurement analysis that sharpens the warmth result. Modelling the three CA-referenced items as the 
outcome (α = 0.86), both warmth (β = 0.138, p = 0.006) and competence (β = 0.338, p < 0.001) predicted 
more favorable evaluations of the CA. Modelling the human-minus-CA difference scores (α = 0.84), a 
comparative measure like our primary choice-based item, only competence remained (β = −0.201, p = 
0.002; warmth: β = −0.036, p = 0.579). Warmth is thus associated with more favorable absolute evaluations 
of the CA, though competence’s association on that measure is robustly larger (difference = −0.20, 95% CI 
[−0.37, −0.01], p = 0.038. The comparative preference for a human over the CA was significantly associated 
only with competence. The warmth–competence difference on the comparative measure is not itself 
significant. 

Mediation Models (Exploratory) 
Because the mediators were measured rather than manipulated, and were elicited in the post-task 
questionnaire, the indirect effects are interpreted as statistical associations consistent with the theorized 
pathways, not as causal mediation estimates. 
To probe the volatility of prosocial behavior (i.e., donation amounts) and potential direct treatment effects, 
we ran supplemental analyses focusing on (a) prosocial behavior (donation amount) and (b) algorithm 
aversion. Starting with donation amount (a), an ANOVA across all three conditions showed no significant 
differences (F(2, 518) = 2.37, p = 0.094); the focused human-like vs computer-like comparison gave a 
difference of £1.05 (t(341) = 1.69; two-sided p = 0.092; one-sided p = 0.046, reported for the directional 
theoretical expectation), warranting further examination.  

Given our theory that warmth and competence should affect prosocial behavior (i.e., donations) – and the 
weak total effect of the human-like condition on amount – we estimated a mediation model to clarify how 
the manipulation relates to donation amount. The mediation model and its results are depicted in Figure 4, 
again we include a path from gender to donation amount.  
Bootstrap confidence intervals (5,000 resamples; bias-corrected) were used to assess indirect effects and 
mediations (Preacher & Hayes, 2004). The experimental condition had no significant direct effect (c1 and 
c2) on donation amount. In addition, we analyzed indirect effects, showing a significant effect through 
competence (a2b2 and a4b2), a pattern consistent with indirect-only mediation (Zhao et al., 2010), while 
warmth (a1b1 and a3b1) shows no effect. Furthermore, competence positively predicted prosocial behavior 
(i.e., donation amount) (b2), whereas warmth did not (b1), consistent with the main model. Although the 
human-like CA increased warmth (a1, a3), warmth did not translate into higher prosocial behavior (i.e., 
donations; rejecting H3a), while competence did (supporting H3b). 
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Figure 4. Mediation model prosocial behavior (i.e., donation amount) 

As in the model before, the direct effect (c1 and c2) from the manipulation on algorithm aversion revealed 
no significant effects; interestingly, the paths have opposite signs. The negative sign of the c2 path likely 
reflects statistical balancing: the CA variants have similar mean aversion, while the human-like CA reduces 
aversion indirectly via competence, yielding a compensating negative direct path and hinting at a possible 
omitted variable. As with prosocial behavior (i.e., donation amount), we identified an indirect effect through 
competence (a2b2 and a4b2), but not through warmth (a1b1 and a3b1), yielding an indirect-only pattern (Zhao 
et al., 2010).  

 
Figure 5. Mediation model algorithm aversion 

In summary, across both outcomes, the additional models converge on a common mechanism: 
anthropomorphization does not exert a direct effect once controls are included, but it operates indirectly 
through perceived competence. Warmth increases under the human-like manipulation but does not 
significantly reduce algorithm aversion or increase prosocial behavior (i.e., donations) in these models, 
whereas competence consistently does. For algorithm aversion, both CA variants outperform the text-only 
control, but the human-like CA is not superior to the computer-like CA, the competence pathway again 
accounts for the observed reductions in aversion. 

Discussion 
Understanding the role of anthropomorphism is gaining relevance as CAs are becoming increasingly 
involved in morally consequential decisions. Integrating self-humanization theory with the SCM, we 
examined whether anthropomorphic design cues influence prosocial behavior (i.e., donations) by shaping 
perceptions of warmth and competence and reducing algorithm aversion. The results show that the 
anthropomorphic design of CAs increased both perceived warmth and perceived competence. However, 
only competence translated into downstream effects by reducing algorithm aversion and increasing 
donation amounts. In contrast, warmth did not significantly affect algorithm aversion or prosocial behavior. 
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Additional exploratory mediation analyses indicated indirect associations through perceived competence, 
but not through perceived warmth.  

Effects of Anthropomorphizing on Warmth and Competence 

Our findings suggest that anthropomorphic design cues shape how users socially evaluate CAs. Consistent 
with our theoretical integration, anthropomorphic cues appear to make the CA more socially legible by 
encouraging users to attribute human-like qualities to it. These attributions are then reflected in the core 
dimensions of the SCM, namely perceptions of warmth and competence. Thus, the design of 
anthropomorphic cues does not merely create a general impression of humanness but translates into 
specific judgments about the agent’s intentions and capabilities. 

The increase in warmth is theoretically intuitive, as warmth reflects benevolence, friendliness, and 
empathy, attributes closely linked to human nature (Abele & Wojciszke, 2007; Haslam, 2006). The increase 
in competence is more theoretically informative. While machines may already be associated with rationality 
and efficiency, competence in prosocial decision-making requires more than analytical processing. This 
corresponds with findings from Cheng (2022) and Schmid et al., (2022). For our research context, charity 
situations involve understanding values, integrating facts and feelings, and offering guidance that appears 
meaningful and morally appropriate. In this context, anthropomorphistic designs may allow the CA to 
appropriate qualities typically reserved for human actors. At the same time, the findings suggest that 
natural language alone may not be sufficient to meaningfully shift social evaluations. Rather, salient 
human-like cues appear necessary for users to perceive the CA as both warmer and more competent. 

Effects of Warmth and Competence on Aversion and Prosocial Behavior 
The central pattern in our results is that competence was the only dimension significantly associated with 
both lower algorithm aversion and higher donations, even though anthropomorphic design raised both 
dimensions. Even so paths did not differ significantly from each other, our results shade a different light on 
the primacy of warmth contradicting findings from other research (e.g., Kim et al., 2019; Gilad et al., 2021). 
Although an anthropomorphic design increased both dimensions, competence was the only predictor of 
lower algorithm aversion and higher prosocial behavior (i.e., donation amounts). This finding nuances the 
SCM in AI-mediated prosocial decision-making. While warmth is often considered primary in social and 
moral judgments in human-to-human interactions, users in our setting appeared to rely on whether the CA 
seemed capable of supporting an effective donation decision. From a theoretical perspective, this suggests 
that prosocial behavior in interactions with AI may depend on perceived ability to translate moral intentions 
into meaningful outcomes (Wang et al., 2016). In charity selection, users may already possess sufficient 
moral concern themselves. What they require from the CA is competent guidance, such as structuring 
information, comparing charities, and increasing confidence that the selected charity is suitable. The 
absence of a significant effect of algorithm aversion on prosocial behavior (i.e., donation amount) further 
indicates that negative evaluations of the CA do not automatically transfer to the prosocial object. Donation 
decisions may also reflect personal financial constraints, pre-existing charity preferences, or perceptions of 
the available charities. An alternative account of the donation results is social pressure: a more human-like 
counterpart may make declining to donate psychologically costlier (DellaVigna et al., 2012), a pathway our 
design cannot separate from the perceptual ones. Overall, competence appears to be the main mechanism 
linking anthropomorphic AI design to prosocial behavior. However, the high levels of perceived competence 
across all conditions suggest a potential ceiling effect. As LLM capabilities continue to advance, the scope 
for further increasing perceived competence through anthropomorphic design may become increasingly 
limited. 

The Role of Attitude Towards AI as a Boundary Condition 
We conducted additional robustness checks with attitude towards AI because this construct showed strong 
explanatory power and indicated potential heterogeneity in our model. When eliminating attitude towards 
AI from our model, the effect of warmth on algorithm aversion became significant. Rendering our results 
fragile. A deeper analysis of the boundary condition of attribute towards AI on our model’s pathways, and 
particularly the role of warmth and competence will be an interesting avenue for future research. Thus, 
attitude toward AI may act as a boundary condition: anthropomorphism could shape social evaluations of 
the CA, but prior attitudes may influence whether these evaluations become behaviorally relevant. 
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Comparison of the Conversational Agents 
The comparison across conditions provides a nuanced view of the value of CAs in prosocial decision-
making. The computer-like CA was not perceived as warmer, more competent, or more anthropomorphized 
than the No-CA condition. This suggests that natural-language interaction alone may not be sufficient to 
generate the social-evaluative benefits often associated with CAs. Practically, this matters because a text-
based interface is easier and cheaper to implement than an interactive CA. Unless the CA is sufficiently 
anthropomorphized, it may offer limited added value. At the same time, the human-like CA performed more 
favorably on several perceptual dimensions. It increased warmth and competence and was associated with 
higher enjoyment compared with the No-CA condition. Although anthropomorphism did not directly 
increase donation amounts, the mediation results suggest an indirect pathway through perceived 
competence. Thus, the human-like CA appears to provide stronger social-evaluative benefits, but these 
benefits are specific rather than reflecting a general improvement across all outcomes. Interestingly, both 
CA variants reduced algorithm aversion relative to the No-CA condition, while not differing from each other. 
For the human-like CA, this reduction can be explained through competence. For the computer-like CA, the 
mechanism remains unclear.  

Limitation 
Three overarching limitations bound our conclusions. First, the study design and measurement constrain 
causal specificity. The anthropomorphism manipulation combines verbal, identity, and nonverbal cues, the 
No-CA condition was fielded non-concurrently, the mediators were measured rather than manipulated, and 
the primary aversion measure relied on a single comparative item. Future studies could isolate individual 
cues through factorial designs, collect all conditions concurrently, manipulate the proposed mediators, and 
examine behavioral reliance. 
Second, the study’s context limits generalizability. We examine lottery-incentivized giving to animal 
charities among US online participants. Replications should test other populations, incentive structures, 
prosocial domains, and advice contexts, particularly to identify what mediates donation effects when 
perceptual pathways are inactive. 
Third, the findings are bounded by the technological context at the time of data collection. CA capabilities 
and user expectations have evolved considerably (Susarla et al., 2023). Replications with current systems 
should examine whether increasing anthropomorphization will still achieve an increase in warmth or 
competence. 

Contribution 

Our findings contribute to research on the design of anthropomorphic CAs, algorithm aversion, and 
prosocial decision-making by showing that anthropomorphised CAs shape social evaluations, but that these 
evaluations are not equally consequential. While anthropomorphic cues increased both warmth and 
competence, only competence consistently reduced algorithm aversion and increased donation amounts. 
This is theoretically noteworthy because prosocial contexts, particularly donation contexts, are emotionally 
charged and would suggest a strong role of warmth (Zhou et al., 2019). Yet our findings indicate that users 
may already bring sufficient moral concern to the task and instead rely on the CA for effective, meaningful, 
and context-sensitive guidance. 

Theoretically, this refines the SCM by showing that the primacy of warmth may not fully transfer to AI-
mediated prosocial decision-making. By integrating SCM with self-humanization theory, we show that the 
anthropomorphism of CAs can help to incorporate appropriate human-like qualities, with competence as 
the dimension that becomes behaviorally actionable. This suggests that users may evaluate 
anthropomorphized technologies by whether they can translate prosocial intentions into suitable outcomes 
– even in prosocial settings. Practically, our results imply that designers of CAs for human-facing and 
morally relevant tasks should ensure that anthropomorphic design is paired with clear signals of 
competence, while also considering users’ prior attitudes toward AI as a potential boundary condition. 
Furthermore, both CAs were more enjoyable than a text-only interface, which can foster favorable attitudes 
toward the provider (Araujo, 2018).  
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