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Ergonomics & Human factors: fade of a discipline

J.C.F. de Winter  and Y.B. Eisma 

cognitive robotics, Delft University of Technology, Delft, the netherlands

ABSTRACT
In this commentary, we argue that the field of Ergonomics and Human Factors (EHF) has the 
tendency to present itself as a thriving and impactful science, while in reality, it is losing credibility. 
We assert that EHF science (1) has introduced terminology that is internally inconsistent and 
hardly predictive-valid, (2) has virtually no impact on industrial practice, which operates within 
frameworks of regulatory compliance and profit generation, (3) repeatedly employs the same 
approach of conducting lab experiments within unrealistic paradigms in order to complete 
deliverables, (4) suggests it is a cumulative science, but is neither a leader nor even an adopter 
of open-science initiatives that are characteristic of scientific progress and (5) is being assimilated 
by other disciplines as well as Big Tech. Recommendations are provided to reverse this trend, 
although we also express a certain resignation as our scientific discipline loses significance.

Practitioner Summary: This paper offers criticism of the field of Ergonomics. There are issues 
such as unclear terminology, unrealistic experiments, insufficient impact and lack of open data. 
We provide recommendations to reverse the trend. This article concerns a critique of EHF as a 
science, and is not a critique of EHF practitioners.

Introduction

This paper is a commentary on the relevance of the 
field of Ergonomics and Human Factors (EHF). The 
immediate reason for this writing is that we observe 
an increasing number of articles appearing in EHF 
journals in which the assumptions and terminology 
used, as well as the value of experimental designs, 
appear to be taken for granted without being 
grounded in real problems and meaningfulness. We 
observe that EHF as a discipline is being taken less 
and less seriously and is losing strength.

It is not that EHF theories are being tested and 
refuted in favour of newer or better theories, leading 
to progress in knowledge. What is happening is more 
akin to what was described by Meehl (1978), namely 
that some disciplines gradually wither away because 
scientists lose interest as the theories being used offer 
little real substance. Research on technology (including 
automation, AI) and the application of this technology 
is currently taking place in many fields and within 
companies, but often without relying on EHF literature 
and theories from the last decades.

There exists an internal tension within EHF where, 
on the one hand, it proclaims to be a science with a 

progressing knowledge base, while at the same time, 
EHF scientists themselves are aware that there is still 
much work to be done, particularly regarding the 
impact the discipline has. In a recent article by Salmon 
et  al. (in press), the opinions of 18 EHF scientists and 
practitioners were surveyed. Among other questions, 
they were asked: ‘On a scale of 1 (not having any 
impact at all) to 10 (achieving its full desired impact), 
how would you rate the impact that EHF is currently 
having on the world?’ The responses yielded an aver-
age of only 4.95 on the mentioned scale of 1 to 10.

We believe that the 4.95 rating may, in fact, be 
overly optimistic; after all, the experts were evaluating 
the impact of their own discipline and, in some cases, 
their own research programs. Considering the potential 
bias towards socially desirable responses, the actual 
influence could be considerably lower. In any case, we 
see no reason for ‘celebrating a 75th anniversary’ 
(Salmon et  al., in press). On the contrary, we argue 
that the EHF field is losing value and credibility.

In line with Meehl’s (1978) observations on how 
research theories can fade away, we have identified five 
critical pain points that highlight the dissipation of our 
discipline. Our goal is to present these issues clearly 
while leaving space for debate. Therefore, instead of 
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offering an exhaustive defence, we will support these 
points with a relatively limited number of references.

We conclude this commentary with several pro-
posed solutions and suggestions. These recommenda-
tions are based on the assumption that EHF as a 
scientific discipline is still sufficiently flexible and adap-
tive to recover itself. However, the decline of the EHF 
field might also need to be accepted; such an out-
come could even be warranted.

Problem 1: EHF science  uses invalid constructs 
and theories

The field of EHF is characterised by the use of a vari-
ety of terminology, such as human error, complacency, 
workload and situation awareness (SA). The latter two 
in particular are regarded as the flagship constructs of 
EHF (eg Vidulich and Tsang 2012). However, these con-
structs lack internal consistency and offer little predic-
tive value (for earlier criticism of the uncritical use of 
EHF terminology, see Dekker and Hollnagel 2004; Liu, 
in press).

For example, seminal EHF works have defined work-
load in terms of the usage of mental resources and as 
a human-centred construct (eg Hart and Staveland 
1988). Various textbooks and research articles have fur-
ther clarified that workload is related to, but not the 
same as, ‘task demands’ (ie the objective definition of 
task difficulty), ‘effort’ (ie how many of one’s mental 
resources are applied/how hard one tries), task perfor-
mance (ie how well the task is executed), or physical 
work (eg Yeh and Wickens 1988).

However, the NASA Task Load Index (TLX), the most 
widely used tool for measuring workload (De Winter 
2014; Grier 2015), specifically polls the operator’s per-
ceived ‘demands’ (three of the six items), effort (one 
item), performance (one item) and physical experience 
(one item) (see also Matthews, De Winter, and Hancock 
2020). This points to a major discrepancy between the 
theoretical definition of workload and the empirical 
tools designed to assess it.  It appears that researchers 
select measurement tools that have the appearance of 
validity (eg due to the name ‘NASA’) or because of 
their popularity (ie the Matthew effect), as previously 
argued by De Winter (2014). There is also little conver-
gence among methods used to measure workload. 
Various approaches such as questionnaires, reaction 
times, visual search tasks, or physiological indices have 
been employed to measure workload, but the scores 
on these measures correlate only weakly with each 
other (eg Matthews et  al. 2015).

The same kind of argument applies to SA. Measures 
of SA tests are diverse, ranging from self-reports (eg 

SART; Taylor 1990) to knowledge-based tests (eg 
SAGAT; Endsley 1988), but regardless of the measure-
ment method, SA scores correlate only moderately 
with task performance once selective reporting bias is 
accounted for (see Bakdash et  al. 2020, 2022).

The issue here does not lie with the measurements 
themselves. There is nothing inherently wrong with 
asking how demanding someone finds a task, or figur-
ing out whether the operator understands the task 
environment. The problem lies in the fact that these 
measurements have been elevated into themes/con-
structs, giving the pretence of the construct represent-
ing some psychological entity and being something 
more theoretically coherent and predictive-valid than 
it actually is.

Over the past decade, several ‘State of Science’ arti-
cles have been published in the journal Ergonomics by 
prominent figures in the field, such as a State of 
Science article on the topic of workload (Young et  al. 
2015). However, this review is not particularly consis-
tent within itself and even concludes: ‘MWL (mental 
workload) looks to be just as nebulous a concept 
today as it did three decades ago, and researchers 
continue to debate over definitions to this date’ (p. 
11). Apparently, it has not yet occurred to the authors 
that the topic of workload (and other EHF constructs) 
might be an emperor with no clothes and could be 
detrimental to the credibility of the field.

Problem 2: research in human-automation 
interaction has little to no impact on practice 

In the development of products and services, EHF 
methods such as focus groups, interviews, or usability 
studies are often used (Proctor and Van Zandt 2017). 
Handbooks from the 20th century contain guidelines 
on how interfaces should be designed in terms of 
colour, light intensity, movement, etc. (eg Boff, 
Kaufman, and Thomas 1986). These methods and 
guidelines have proven their worth, that much is true.

Worldwide, thousands of EHF practitioners, design-
ers, and engineers are working to develop better inter-
faces, products and services. However, there appears 
to be a large gap between EHF research and practice, 
as the research findings published by EHF scientists 
over the past decades seem to have no influence on 
the design of these interfaces, products and services. 
In other words, research from the past few decades 
has had little impact on practice. The best example of 
EHF’s failure in this regard concerns human-automation 
interaction research. For decades, EHF scientists have 
been proclaiming that human operators are not 
well-suited to be supervisors of automation and that 
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loss of situation awareness (see Problem 1), compla-
cency and loss of vigilance are inevitable consequences 
(eg Bainbridge 1983; Kyriakidis et  al. 2019).

A cynical perspective on this is as follows: technol-
ogy advances indifferently, and this can be perpetually 
leveraged by EHF scientists under the following narra-
tive: ‘New automation technology (eg automated cars, 
AI, etc.) is being introduced. But beware: decades of 
EHF studies show that technology has dangerous side 
effects. Therefore, we are applying for this research grant’.

In reality, automation developers largely ignore 
the numerous research articles from the EHF domain. 
For example, despite years of criticism from the sci-
entific EHF community, Tesla has introduced Full Self 
Driving (FSD), where in the latest software versions, 
the driver barely needs to intervene and does not 
have to touch the steering wheel anymore (eg FSD 
Community Tracker 2024; WholeMars [Whole Mars 
Catalog] 2024a, 2024b). Although the use of auto-
mated driving technology may involve certain risks 
(which are very often emphasised in the EHF litera-
ture), the doomsday predictions of EHF seems to 
hold little validity. Direct observations and interviews 
with drivers have revealed some effects that are con-
trary to those reported in the mainstream EHF litera-
ture. For example, Nordhoff et al. (2023) found some 
positive effects of Tesla’s autopilot, such as increased 
attentiveness (“increased situational awareness”) and 
reduced fatigue, while Fridman et al. (2019) reported 
that drivers remain “functionally vigilant”, meaning 
they are effectively responding to challenging driving 
situations. Moreover, it is worth pointing out that 
Tesla sales or cars equipped with automated driving 
systems continue to rise annually, with no indication 
of a significant increase in fatal accidents.

EHF science essentially capitalises on technological 
progress. Each time new technology emerges, EHF sci-
entists are quick to latch onto it, warning, with a wag-
ging finger, that this new technology is dangerous. 
The industry is struggling with an overabundance of 
regulations (Hubbard and Starger 2024), and it is 
understandable that when possibilities are limited, and 
lawsuits or bad press are lurking, there is little interest 
in listening to EHF scientists who ‘complain’ that tech-
nology is fundamentally dangerous, typically without 
real-world evidence (see Problem 3).

Problem 3: research designs in EHF serve 
academic productivity, not meaningfulness

We previously made this statement regarding EHF 
studies on the topic of automated driving (De Winter, 
Stanton, and Eisma 2021). In short, our argument was 

that hundreds of studies have already been conducted 
in driving simulators where drivers had to take control 
of a Level 3 automated vehicle that, at some point, 
issued a take-over request. Drivers then typically have 
5 to 7 s to intervene and avoid an accident.

The problem with these studies is that they are 
designed to produce a research paper and lack an 
identification of the real issues. In reality, there exists 
no Level 3 automation,1 while automated vehicles with 
Level 4 or 5 automation (eg Waymo, Lyft; Hu et  al. 
2023; Li et  al. 2023) have long been available. 
Simultaneously, some automakers are pursuing the 
development of Level 2 automation as a strategic path 
forward (Teslamagazine 2024).

In Level 4 automation, a take-over often involves 
the vehicle coming to a stop and a remote operator 
solving the problem. In Level 2 automation, on the 
other hand, the driver typically needs to take over the 
steering wheel within a very short timeframe (eg 
within 1 s). In some cases, the automation system 
deactivates itself with a warning signal, but in many 
other cases, the driver must act proactively, ie before 
the automated driving system realises it is in trouble, 
also called silent take-overs. The importance of silent 
take-overs is also evident from disengagement reports 
of test vehicles (Boggs et al., 2020; Chengula et  al. 
2023). However, these types of more immediate 
(silent, proactive) take-overs have hardly been stud-
ied, suggesting that researchers do not care 
about them.

The mechanism by which EHF science operates 
seems to be as follows:

• An experienced researcher secures funding 
under the default narrative (‘Technology is 
advancing. EHF research is important’) (see 
Problem 2).

• With the secured budget, the experienced 
researcher (supervisor) recruits PhD students 
and manages the project, for a period of typi-
cally four years.

• The supervisor realises that it is a challenge to 
successfully complete the project on time. The 
supervisor feels responsible for meeting all 
deliverables and would like the PhD students to 
produce a thesis with at least four journal arti-
cles. Efficient action will be necessary. The fund-
ing agency and graduate school assist with this; 
they enforce formal progress meetings and 
offer ‘how to’ courses to ensure matters run 
smoothly and efficiently.

• The supervisor and co-supervisors help devise a plan 
of multiple experiments, interview studies, or 
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questionnaire surveys that are considered feasible 
within the available time frame and lab facilities. A 
typical feasible study might involve an EHF experi-
ment in a virtual simulation, where participants (often 
students) each contribute an hour of their time.

• After about four or five years, the PhD students 
defend their dissertations and the final report is 
submitted.

The result of this approach is that it creates an illu-
sion of success: The theses are delivered within the 
nominal time frame; the thesis chapters (articles) are 
of good quality, ideally published in leading journals 
(and with less luck, in the form of preprints). The PhD 
students, the supervisors, the university, and the fund-
ing agency are all satisfied.2

The downside of this systematised approach to EHF 
research is that its outcomes remains predictable, tick-
ing off the above steps rather than pursuing creative 
paths or intellectual depth or touching on real prob-
lems. Modern EHF research rarely offers a surprising 
perspective, dives deeply into a problem, or offers a 
counter-narrative. Members of the dissertation com-
mittee, who will not admit this, often only skim 
through the dissertation, being trapped in a system 
that is focused on manufacturing bureaucratic success. 
The senior researchers rarely publish authoritative liter-
ature reviews or well-written books. They do not have 
time for this, and necessarily spend their time on grant 
writing, supervision, meetings and administrative tasks.

Problem 4: few EHF data have been deposited 
in open data repositories

Around 2010, the field of psychology was shaken by 
replication problems. Due to increasing sample sizes 
and a data-driven attitude of a new generation of 
researchers, it became clear that many findings, espe-
cially in social psychology, did not hold up. In response, 
there has been an international shift towards open 
data and transparency, as seen in the Open Science 
Framework, GitHub and other initiatives (Christensen 
et  al. 2019; Escamilla et  al. 2022; Jansen et  al. 2024).

However, EHF has generally not embraced these 
developments. Only a small portion of the papers pub-
lished in EHF journals adhere to open science princi-
ples (McCarley et  al. 2023; as also recognised by Ebel 
et  al. 2024). As a result, there is hardly any measurable 
‘state of science’, where researchers would build on 
each other’s results or code. In short, not only in a the-
oretical and fundamental sense (see Problem 1), but 
also in an operational sense (Problem 4), EHF is not a 
flag bearer or even an adopter of these principles.

EHF is closely related to psychophysics and cogni-
tive psychology, and to a lesser extent to social psy-
chology, which is favourable regarding expected 
replicability (Scholl 2017; Zwaan et  al. 2018). Our 
impression is that EHF research findings should gener-
ally replicate reasonably well. Nonetheless, it is still 
common for non-robust statistical tests or models (eg 
multiway interactions in an ANOVA, non-independent 
sampling), p-values that barely pass the 0.05 threshold, 
or selective presentations of findings to be used, which 
raises doubts about replicability (for typical pitfalls, see 
eg De Winter and Dodou 2021).

In summary, the concern we express is that although 
EHF research is not so fragile as to make claims akin to 
those in acupuncture or clairvoyance (eg Bem 2011), we 
should not be proud either. More attention should be 
given to, and inspiration drawn from, other sciences, such 
as computer science, where cumulative progress is being 
made through publicly available software and datasets.

Problem 5: EHF science  is being subsumed 
under other disciplines

The field of EHF has its origins in labs in the USA and 
the UK (Meister 1999; Sheridan 1986). There has, how-
ever, been significant globalisation in recent decades. 
Connected to this, there is diminishing awareness of 
each other’s research. It is becoming more common 
for innovative EHF-related articles to emerge from 
adjacent disciplines and from countries that are 
increasingly prominent in scientific research, such as 
China (eg Zhang et  al. 2024). In other words, there 
does not seem to be a singular state of science in EHF, 
but rather an expansion and growing connection with 
other disciplines such as robotics, computer science, as 
well as ethics or business and operational science, dis-
ciplines that employ different terminologies and theo-
ries. These disciplines are, in a sense, overshadowing 
the traditional EHF field.

Secondly, the field is increasingly being transformed 
by AI. However, AI ideation and development are not 
occurring in Europe. The irony is that students and 
academics alike write their deliverables using tools like 
ChatGPT (De Winter, Dodou, and Stienen 2023; Kobak 
et  al. 2024), but the servers for data storage and the 
computations performed by these innovations are 
located in the USA. The same is true for the outsourc-
ing of computations or data storage, such as in cloud 
computing or with tools like Microsoft Teams/Outlook. 
The power resides within the walls of Big Tech, or 
more precisely, within their data centres.

Many of the EHF scientists concur that AI is a deter-
mining factor for the future (Salmon et  al. in press). 
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One quote from Paul Salmon stands out in particular: 
‘AI is an obvious area where EHF should be taking cen-
tre stage to ensure that technologies are safe, ethical, 
and beneficial to humanity. Our inability to sufficiently 
impact the evolution of ANI is arguably our most sig-
nificant failure as a discipline’. This quote is illustrative 
for two reasons. The first sentence represents the 
default narrative (see Problem 2), an attempt to latch 
onto technological developments. The second sen-
tence directly points out the issue that EHF is unlikely 
to have any meaningful impact. Research on AI safety, 
for example, is currently being fought out within Big 
Tech itself, with plenty of discussion involving ethicists, 
legislators and lobbyist. EHF may be merely observing 
from the sidelines, with little real expertise and author-
ity in this area.

In summary, there is no longer a ‘state of EHF sci-
ence’ with its centre of gravity in the UK or Europe. If 
there is any cumulative progress, it is happening else-
where in the world, often outside the domain of sci-
ence and within the closed communities of Big Tech.

Solutions and suggestions

Given the observations above, the question is how we, 
as the EHF community, should move forward to 
become a more credible scientific discipline character-
ised by a cumulative state of science. We propose to 
implement the following recommendations.

1. Know the EHF classics and replicate them. If we 
aim to move beyond the hollow nature of cur-
rent EHF theory and experiments, there needs 
to be commitment to more extensive reading 
and analysis. EHF researchers should reflect 
more deeply on the classics. This includes foun-
dational works by figures like Paul M. Fitts and 
Frederick W. Taylor. Additionally, we recommend 
conducting replication research of published 
EHF findings. At first glance, one might assume 
that replication research is, by definition, not 
innovative. However, we believe this assump-
tion is misguided. Replication research can pro-
vide a critical foundation for strengthening (or 
critiquing) the knowledge base and thereby 
pave the way for genuine innovation. Moreover, 
replication research offers valuable insights into 
the field and its methodologies, as further dis-
cussed by Derksen et  al. (2024).

2. Determine the real state of EHF science and ask 
real questions. In addition to knowing and 
understanding the classics, we need to thor-
oughly assess the true state-of-the-art in EHF, 

wherever it exists, and determine how to build 
upon it. We should not rely anymore on superfi-
cial literature reviews, which unfortunately are 
commonplace, but instead, we must go deeper. 
Individual researchers should commit to thor-
oughly reading and analysing at least several 
dozen papers (including the associated computer 
code) before conducting a new EHF experiment. 
Additionally, EHF researchers must look beyond 
what has already been done, like take-over stud-
ies, and think outside the box, aiming to identify 
the real problems and needs in the world. One 
strategy to assess the relevance of a research 
question or method could be to present it to 
practitioners or the general public and gauge 
their reactions (or to let the general public gen-
erate the research questions, e.g., Dutch Research 
Agenda; Dutch Research Council 2024).

3. Improve and justify one’s methods and mea-
sures. EHF researchers should better justify their 
assumptions and describe whether their models 
and measurement methods are valid. This espe-
cially means that the uncritical use and adop-
tion of terminology such as ‘situation awareness’ 
needs to be prevented in favour of a detailed 
description of one’s measurement methods. We 
therefore advocate for the adoption of an oper-
ationalist philosophy within EHF to prevent 
constructs from being (mis)used as if they were 
causal entities. Additionally, to improve repro-
ducibility, EHF scientists should focus on open 
data practices, with increased sample sizes.

The dilemma is that within current funding pro-
grams, it is hardly possible to devote time to extensive 
reading, analysis, replication, or in-depth exploration. 
Early stage researchers are required to produce a cer-
tain number of papers within four years’ time. While the 
average quality (Dechartres et  al. 2017) and quantity 
(Bornmann, Haunschild, and Mutz 2021) of research 
papers have presumably improved, the diversity of 
ideas, exceptionalism and impact of EHF science on 
practice remain low. Added to this, funding agencies, 
universities, departments and sections demand meet-
ings, get-togethers, deliverables, demonstration events 
and impose administrative structures that consume 
considerable amounts of time. It seems we are increas-
ing demands on each other to entertain rather than to 
encourage one another to study, read and engage 
deeply with the subject matter. It nowadays requires 
considerable perseverance and contrarianism to set 
aside time to study literature or to engage in a substan-
tive, in-depth discussion about eg research hypotheses 
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or data. We have even spoken to several EHF professors 
who admitted that they are no longer up-to-date with 
the state-of-the-art and effectively do not read any arti-
cles or analyse datasets anymore.

4. Nurture curiosity; refuse bureaucracy. One way 
out of the above dilemma is to avoid bureau-
cracy while finding more time for curiosity. 
Several strategies may exist here:

a. EHF scientists, when they want, should be 
able to stand up and refuse to participate 
in activities that do not stimulate creativity 
or deep debate, or otherwise contribute to 
a better science. We must also stand up for 
core values such as knowledge generation, 
free debate over research hypotheses and 
providing honest feedback on ideas. It is 
quite challenging to find time for this 
amidst all the top-down imposed proce-
dures and self-initiated events. A change of 
mindset and of core values may be required.

b. EHF scientists should better distribute work 
through team-based science. In a research 
team, some members could focus on man-
agement, others on deeper literature knowl-
edge and others on software development 
and experiment execution. All these contribu-
tors deserve authorship positions according 
to the CRediT criteria (CRediT 2024; Holcombe 
2021). The requirement that a PhD student 
must always be the first author on a certain 
number of articles is restrictive in this con-
text. Of course, teams do not need to consist 
of hundreds of authors, as is sometimes seen 
(eg in molecular biology; Adams et  al. 2021), 
but a team should be able to form an organic 
unit with the purpose of conducting cumula-
tive science, not necessarily to ‘produce’ PhD 
graduates and project deliverables.

c. Funding agencies and universities should 
focus on their core tasks, namely allocating 
funds, monitoring the legitimacy of expen-
ditures and preventing unsafe or corrupt 
practices. They should be less involved in 
overseeing or encouraging step-by-step 
plans, deliverables, utilisation requirements, 
or progress meetings. These recommenda-
tions for a reduced role of funders have 
been previously discussed (Edwards and 
Roy 2017; Ioannidis 2011).

d. There should be room for self-funded exter-
nal researchers within EHF; individuals with 
good ideas who wish to join a university 

unpaid to develop these ideas, thereby con-
ducting their work at the university with pure 
curiosity-driven motives (as they receive no 
salary and the work is self-initiated).

5. Learn from EHF research that does have an 
impact. Valuable insights can possibly be gained 
from the few EHF researchers who do claim 
they have an influence in practice. For example, 
Salmon et  al. (in press) reported that in certain 
sectors like rail, EHF is indeed embedded and 
impactful. A closer examination of this claim 
suggests that in the UK there is a close collab-
oration between railway organisations and uni-
versities (although it can be debated to what 
extent this still qualifies as EHF science and is 
not a partnership aimed at directly improving 
products and services). In summary, although 
this commentary has provided much criticism 
of the EHF as a whole, it is possible that in sub-
domains, EHF science is developed in a mean-
ingful and impactful way. There is potential to 
learn from this and build upon it.

Naturally, the present paper can be critiqued. We 
have presented this manuscript to a number of col-
leagues, and they generally agreed with our assertions. 
However, they pointed out that some of the claims we 
make, such as those concerning academic productivity 
and superficiality, are not unique to EHF but applica-
ble to other scientific disciplines as well. Our response 
to this is that it is true that the current commentary 
may also be relevant to other fields. However, EHF is 
under particular scrutiny because its raison d’être lies 
in the study of technology. It is therefore especially 
important that experimental results can be translated 
back into practice. It is not without reason that the 
journal Ergonomics includes a mandatory ‘practitioners 
summary’3 and the journal Human Factors requires a 
mandatory ‘Application’ sentence in the abstract, ie 
attempts to make clear that/how the work is practi-
cally relevant. Another point of criticism we received is 
that this paper has a somewhat apocalyptic tone, and 
that with the increasing introduction of technology, 
such as AI on smartphones, EHF is actually becoming 
more relevant, not less. This may be true, but our point 
is not that humans or ‘the human factor’ are becoming 
less important. Our point is that EHF as a research 
field seems to be losing strength, with other disci-
plines gradually taking over, disregarding EHF termi-
nology and history in the process.

Instead of turning the tide, a legitimate position is 
that it does not matter whether EHF weakens or even 
fades away entirely as a discipline, as science is 
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ultimately a self-organising system. We consider it 
plausible that EHF will be gradually assimilated into 
larger and more pragmatic research fields, such as 
computer science. We see the decline of EHF as a jus-
tified outcome. EHF has spent decades talking to itself, 
clinging to certain terminology or theories and has 
built too little of a genuine knowledge base, or made 
sufficient efforts to understand the knowledge base of 
other disciplines such as machine learning and data 
science (eg Hannon et  al. 2020).

Given the developments in end-to-end neural net-
works, it is conceivable that understanding the human 
factor by means of explanatory constructs will become 
increasingly less important. Neural networks will be 
able to support humans optimally as a black box, with-
out the need for any underlying EHF theory, model, or 
construct. An example of this can be seen in the latest 
generation of automated cars, as well as online plat-
forms like ChatGPT, X (formerly Twitter) and Facebook. 
These platforms are valued by their users, and the 
training and fine-tuning of the underlying neural mod-
els are carried out on highly pragmatic grounds, ie 
optimised to ensure maximum user satisfaction or 
profit, as determined by mouse clicks and preference 
choices. In this regard, nothing more is needed.

Notes

 1. We do not count the Level 3 automation of 
Mercedes-Benz (2023) and similar Automated Lane 
Keeping Systems (ALKS) here (UNECE 2021). The oper-
ational design domain of these systems is so narrow 
that it is more of a feature enabling automated driving 
in traffic jams on selected roads.

 2. The supervisors, if possible, may help their students 
achieve a cum laude distinction or another type of 
award, a concept that further perpetuates the illusion.

 3. This also applies to the current paper; in the submis-
sion of the manuscript, it was returned to us because 
we had not included a practitioner summary.
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