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Executive Summary

Laboratory technology procurement has long been evaluated through a predominantly
technical lens: performance specifications, throughput capacity, accuracy data, and return on
investment calculations. Yet a consistent and under-examined pattern persists across the life
sciences, molecular diagnostics, and clinical research sectors — technically superior
systems frequently experience delayed adoption, persistent underutilisation, and significant
implementation friction.

The reason is not technical. It is psychological.

This whitepaper explores the human realities that drive and obstruct laboratory technology
adoption. It examines the cognitive, emotional, and operational factors that laboratory
managers, workflow specialists, and technicians navigate when new systems are introduced.
It argues that technologies designed with genuine human-centeredness — those that reduce
cognitive burden, minimise workflow disruption, improve ergonomic experience, and
empower rather than intimidate — consistently achieve better real-world adoption outcomes
than systems designed around technical performance alone.

Critically, it positions usability not as a convenience feature, but as a strategic driver of
organisational performance, staff retention, and competitive operational advantage.
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1. Introduction: The Specification Gap

There is a well-established paradox in laboratory technology adoption. Year after year,
procurement teams invest in systems that, on paper, represent clear operational upgrades.
Yet the trajectory from procurement to full operational integration frequently tells a more
complicated story: delayed rollouts, fragmented utilisation, persistent reliance on legacy
methods, and implementation programmes that consume considerably more time, resource,
and internal goodwill than originally anticipated.

This gap — between the promise of a specification sheet and the reality of daily operational
integration — is rarely the result of deficient engineering. It reflects something more
fundamental: the difficulty of changing human behaviour within complex, high-stakes
operational environments.

Modern laboratories are not simply collections of instruments and workflows. They are
ecosystems of professional identity, institutional habit, and interpersonal trust. The
individuals who operate within them have developed expertise over years of practice. They
carry deep, often unspoken knowledge of how their environment functions. And when new
technology arrives — regardless of its theoretical advantages — it arrives as a challenge to
all of that.

Understanding this dynamic is not a soft management consideration. It is a strategic
imperative. Laboratories that grasp the psychology of technology adoption — and that select,
implement, and communicate systems with that psychology in mind — will consistently
outperform those that treat adoption as a purely technical transition.

2. Why Laboratory Technology Adoption Is About More
Than Specifications

The conventional model of laboratory technology procurement places objective criteria at its
centre: sensitivity, specificity, throughput, reagent cost, equipment footprint, integration
compatibility. These are legitimate and necessary considerations. They are not, however,
sufficient ones.

Research into technology adoption across complex operational environments consistently
reveals that psychological and social factors are among the most significant determinants of
whether new systems are successfully integrated into daily practice. A study examining
technology adoption barriers across industries identified six primary categories of
psychological influence: personality factors, attitudes, motivations, cognitive factors, social
factors, and organisational factors — none of which appear on a specification sheet.

Axon Labortechnik GmbH The Psychology of Laboratory Technology Adoption Page 2



In the laboratory context, this manifests clearly. A system may offer genuine workflow
improvements and yet face months of resistance because it disrupts established processes,
generates unfamiliar cognitive demands, or simply does not feel intuitive to the people who
will use it every day. Conversely, a system with more modest performance characteristics
may achieve rapid and enthusiastic adoption because it integrates cleanly into existing
routines, requires minimal retraining, and generates genuine confidence in day-to-day use.

The implication is commercially significant. For laboratory technology companies,
understanding “why” people resist or embrace new systems — and designing products and
implementation strategies accordingly — is not secondary to technical performance. It is
increasingly central to it.

The organisations that recognise this will not only sell more effectively. They will build deeper
relationships with their customers, achieve better real-world outcomes, and develop products
that are genuinely aligned with human operational realities.

3. The Hidden Psychology of Workflow Change

Change is cognitively expensive. This is not a criticism of laboratory professionals — it is
simply an accurate description of how the human brain responds to disruption of established
patterns. When a routine becomes automatic, it becomes efficient: it requires less active
cognitive attention, generates less decision-making fatigue, and allows mental resources to
be directed toward the genuinely complex demands of the work itself.

Introducing new technology disrupts this equilibrium. Even when the new system is
objectively superior, the transition period imposes a period of heightened cognitive load,
elevated error risk, and reduced operational confidence. Experienced technicians temporarily
feel less skilled. Familiar landmarks in the workflow disappear. The invisible scaffolding of
institutional habit is removed before the new scaffolding is fully in place.

This experience — even when intellectually understood as temporary — activates a
predictable set of psychological responses. Resistance to laboratory information system
adoption, for instance, frequently stems from precisely these dynamics: fear of workflow
disruption, concerns about the learning curve, and apprehension about an initial decline in
efficiency during the transition period. These responses are not irrational. They are the
rational expression of professionals who understand, from experience, how disruptive poorly
managed transitions can be.

The practical consequence is that the perceived cost of adoption — in time, stress, and
operational risk — frequently outweighs the perceived benefit in the minds of those who will
be most directly affected. This calculation occurs largely below the level of formal decision-
making, in the daily conversations, informal objections, and quiet behaviours of the people
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who operate the system. And it is this hidden layer of adoption psychology that most
technology procurement processes fail to address.

4. Fear of Disruption and Implementation Anxiety

Implementation anxiety is a well-documented phenomenon in organisational change
management, and its presence in laboratory environments is both significant and frequently
underestimated. When laboratory professionals are informed that a new system is being
introduced, the first cognitive response is rarely enthusiasm. It is, more commonly, a rapid
internal assessment of risk: What will this mean for my daily routine? How long will it take to
become competent? What happens if something goes wrong during the transition?

These concerns are compounded by the high-stakes nature of laboratory work itself. In
clinical diagnostics, molecular pathology, and research environments operating under quality
management systems, error has real consequences. A workflow disruption is not simply an
inconvenience — it is a potential patient safety event, a data integrity risk, or a compliance
exposure. In this context, conservatism is not obstruction. It is professional responsibility.

The most counterproductive response to this dynamic — and unfortunately the most
common — is to minimise it. Organisations that dismiss implementation anxiety as resistance
to change, or that attempt to overcome it purely through top-down mandate, typically
experience slower adoption, lower system utilisation, and higher rates of informal non-
compliance than those that acknowledge and address the concern directly.

The more strategically sophisticated approach is to design implementation experiences —
and the technologies themselves — in ways that actively reduce implementation anxiety.
This means investing in genuine ease-of-use, providing transparent and realistic transition
timelines, building confidence through incremental integration, and ensuring that the people
most affected by the change are genuinely supported, not simply informed.

Technologies designed with low implementation anxiety as an explicit design objective will
consistently achieve faster time-to-full-adoption, lower training overhead, and higher long-
term utilisation rates than those that treat ease-of-use as an afterthought.

5. Cognitive Load and Operational Complexity

Cognitive Load Theory, developed by educational psychologist John Sweller, offers a precise
and practically applicable framework for understanding why some technologies integrate
smoothly into professional practice while others create persistent difficulty. The theory
distinguishes between three types of cognitive demand: intrinsic load (the inherent
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complexity of the task), extraneous load (the additional burden imposed by poor design or
unclear interfaces), and germane load (the mental effort required to build new competence).

In the laboratory context, these distinctions matter enormously. Laboratory professionals
already carry high intrinsic cognitive load: they are managing multiple concurrent processes,
interpreting complex data, maintaining quality controls, and operating under time pressure. A
technology that imposes significant extraneous cognitive load — through unintuitive
interfaces, unclear workflows, or overly complex programming requirements — places
additional burden on cognitive systems that are already operating near capacity.

The result is predictable: slower adoption, increased error rates during transition periods,
elevated stress, and a gradual retreat towards familiar methods that, even if less efficient,
feel cognitively manageable. Conversely, technologies designed to minimise extraneous
cognitive load — through clean, intuitive interfaces, logical workflow progressions, and clear
visual feedback — integrate more rapidly and achieve higher and more consistent utilisation.

This has direct implications for how laboratory technology should be designed and evaluated.
The question is not only "what can this system do?' but "how much cognitive effort does it
demand from the people who will use it daily?' Systems that answer the second question as
thoughtfully as the first will deliver measurably better operational outcomes — not because
they are more capable, but because they are more usable.

6. Technician Experience as a Strategic Factor

Within laboratory organisations, the psychology of technology adoption rarely follows the
formal organisational hierarchy. Decision-makers authorise purchases. Procurement teams
evaluate vendors. But the day-to-day reality of whether a system succeeds or struggles is
determined by a different constituency entirely: the laboratory technicians and workflow
operators who interact with the technology on an hour-by-hour basis.

This is not a peripheral consideration. Technicians are the hidden -buying- influencers in any
technology adoption process. They are the ones who determine whether a system is
genuinely used or quietly worked around. They are the ones who generate — or fail to
generate — the institutional confidence that allows new systems to become embedded in
standard practice. And they are the ones whose informal feedback, shared in team meetings
and corridor conversations, shapes the collective attitude of the wider laboratory workforce
towards new technology.

Yet technician experience is perhaps the most consistently underweighted factor in
laboratory technology procurement. Procurement processes typically prioritise the concerns
of laboratory managers, scientific directors, and finance teams. The people who will spend
the most time with the system, and whose satisfaction will most directly determine its
operational success, are frequently consulted only peripherally, if at all.
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Technologies that deliberately prioritise technician experience — that are designed to be
genuinely comfortable, intuitive, and satisfying to operate — create organisational
advantages that extend well beyond individual user satisfaction. Smoother implementation,
faster adoption, improved morale, reduced workflow resistance, greater operational
consistency, and lower onboarding burden for new staff are all direct downstream benefits of
taking technician experience seriously as a design priority.

The most strategically sophisticated laboratory technology companies understand this. They
design not only for the procurement decision, but for the daily human experience of operating
their systems in real laboratory conditions.

7. Ergonomics, Fatigue, and the Repetitive Workflow
Burden

The physical experience of laboratory work is an aspect of technology adoption that is almost
entirely absent from conventional procurement conversations — and yet it is one of the most
significant factors shaping technician wellbeing, operational sustainability, and long-term
workflow confidence.

Manual pipetting provides the clearest illustration. It is among the most common repetitive
tasks performed in research and clinical laboratories, and its physical costs are substantial
and well-documented. A standard pipetting cycle involves six distinct physical steps, and NIH
research indicates that this cycle is performed between 6,000 and 12,000 times per day by
an average pipette user. The forces involved in tip attachment and ejection alone can reach
up to 475% of recommended maximum limits.

The consequences are significant. Laboratory professionals who pipette for more than 300
hours per year — equivalent to less than two hours per day — face a markedly increased
risk of repetitive strain injuries affecting the hands, wrists, forearms, and shoulders. For
technicians whose pipetting activities occupy between 54% and 88% of their working day,
this represents an exposure that places them at four to six times the threshold for elevated
injury risk.

These are not abstractions. They are daily physical realities that shape how laboratory
professionals experience their working environment, how they feel at the end of each shift,
and — critically — how they perceive any technology that offers to reduce this burden. When
a workflow system credibly reduces repetitive physical demand, it is not simply improving
ergonomics. It is improving the daily human experience of going to work — and that carries
profound implications for staff morale, engagement, and retention.
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Ergonomic benefit, framed appropriately, is not a minor feature. It is a meaningful workplace
improvement with direct strategic value for laboratory organisations facing the growing
challenge of attracting and retaining skilled professional staff.

8. Staff Retention, Motivation, and the Modern
Laboratory Workplace

The global life sciences and clinical laboratory sector is navigating a deepening talent
challenge. Qualified laboratory professionals — particularly those with experience in
molecular diagnostics, next-generation sequencing, and high-complexity clinical testing —
are in increasing demand and short supply. Recruitment costs are rising. Onboarding
timelines are lengthening. And the cost of staff turnover — in lost institutional knowledge,
reduced operational consistency, and extended vacancy periods — is placing real pressure
on laboratory operational performance.

In this environment, the workplace experience that a laboratory offers its staff has become a
genuine strategic differentiator. Research across laboratory settings consistently identifies
stimulating, supportive working environments as a primary factor in both staff satisfaction and
retention. The quality of the daily working experience — including the nature of the tasks staff
are required to perform, the tools they are given, and the degree to which they feel
professionally valued and operationally supported — matters enormously in determining
whether talented professionals choose to stay or leave.

High turnover in laboratory environments disrupts workflows, inflates recruitment costs, and
erodes the institutional knowledge that underpins operational quality. And it is in this context
that technology investment takes on a dimension that is rarely articulated in procurement
frameworks: its contribution to the lived quality of the working environment.

Laboratories that invest in workflow systems designed to reduce repetitive burden, lower
physical and cognitive fatigue, simplify training requirements, and create more positive day-
to-day operational experiences are not only improving efficiency. They are making a concrete
investment in staff wellbeing — and, by extension, in staff retention. The strategic case for
human-centred workflow design includes not only productivity metrics, but also the workforce
stability and institutional continuity that modern laboratory organisations depend upon.

This reframes technology investment in important ways. A workflow system that reduces the
most physically demanding and cognitively burdensome elements of a technician's daily
routine is not simply a productivity tool. It is a retention strategy, a morale investment, and a
statement about the kind of organisation a laboratory chooses to be.
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9. Why Simplicity Accelerates Adoption

There is a persistent assumption in technology markets that sophistication and complexity
signal quality — that the most capable system is necessarily the most complex one, and that
complexity is a mark of technical seriousness. In laboratory settings, this assumption has a
particularly strong hold. The instinct to equate technical elaborateness with technical
credibility is deeply ingrained in professional cultures that prize precision and expertise.

But this assumption obscures a crucial operational truth: in real-world laboratory
environments, complexity is frequently the enemy of adoption.

Systems that require extensive programming, lengthy operator training, or significant
workflow redesign impose high implementation costs — in time, disruption, and
organisational energy. Even when those systems deliver genuinely superior performance in
their fully implemented state, the path to that state is long and expensive. And many
laboratory organisations, particularly those operating under pressure of high throughput, tight
staffing, and continuous operational demands, are unwilling or unable to absorb that cost.

Simplicity, by contrast, accelerates adoption in ways that compound over time. A system that
can be introduced with minimal workflow disruption, learned quickly and confidently by a
broad range of operators, and integrated into existing practice without extensive structural
redesign will reach full operational capability faster, achieve higher and more consistent
utilisation rates, and generate more positive user experiences — all of which reinforce the
adoption cycle rather than impeding it.

This is not an argument against technical sophistication. It is an argument for distinguishing
between internal complexity and external experience. The most advanced systems are often,
paradoxically, the ones that appear the simplest to use — because the complexity is
contained within the design, rather than exported onto the operator. Technologies that
manage this balance achieve something genuinely valuable: they deliver sophisticated
performance without demanding sophisticated effort from the people who use them every
day.

Simplicity, in this sense, is not the absence of capability. It is capability made accessible.

10. Human-Centred Workflow Design

The concept of human-centred design has deep roots in product engineering and user
experience disciplines, but its application to laboratory workflow technology remains
relatively underdeveloped. Laboratories have historically been technology-led environments:
systems are designed around process requirements, and operators are expected to adapt to
the system. The resulting dynamic is one in which the human element of the workflow — the
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knowledge, preferences, constraints, and wellbeing of the operator — is treated as a variable
to be managed, rather than a resource to be supported.

Human-centred workflow design inverts this relationship. It begins not with the technical
process, but with the human experience of performing it. It asks: what does a real operator in
a real laboratory environment need from this system? What friction does their daily workflow
create? What cognitive demands are already high, and how can the technology reduce
rather than amplify them? What physical realities — fatigue, posture, repetitive strain —
shape their experience, and how should the design respond to those realities?

The outputs of this design philosophy are technologies that feel, to their operators, genuinely
supportive rather than merely functional. Systems designed with genuine human-
centeredness generate higher rates of voluntary adoption — operators choose to use them,
rather than being instructed to — because they experience them as improvements to their
working day, not impositions upon it.

Human-centred workflow design also has significant implications for flexibility. Laboratory
environments are dynamic: workflows change, sample volumes fluctuate, protocols are
updated, and staffing varies. A system that requires extensive reprogramming for every
protocol variation, or that demands consistent high-level technical expertise to operate
effectively, creates brittleness in the operational environment. Systems designed to be
operated flexibly by a range of competent staff — without requiring specialist intervention for
routine variations — provide the kind of operational resilience that high-demand laboratory
environments genuinely need.

11. The Emerging Role of Flexible High-Throughput
Systems

As laboratory throughput demands have increased — driven by the growth of molecular
diagnostics, expanded NGS workflows, and the scale requirements of clinical genomics —
the strategic case for high-throughput liquid handling has strengthened considerably. The
question is no longer whether to invest in higher-throughput workflow capacity, but how to do
so in ways that deliver operational benefit without creating new adoption barriers.

The traditional response to high-throughput demand has been large-scale laboratory
automation: integrated robotic platforms capable of processing high sample volumes with
minimal human intervention. These systems offer genuine performance advantages in
contexts where volume is consistently high, workflows are stable, and the organisation has
the technical infrastructure to support complex system management. But for a significant
proportion of laboratory environments — including mid-sized clinical laboratories, diagnostics
organisations scaling into molecular testing, and research laboratories managing variable
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throughput demands — the full automation model presents challenges that go beyond capital
cost.

Large-scale automation platforms typically impose significant workflow redesign
requirements, demand dedicated technical expertise for programming and maintenance, and
offer relatively limited flexibility for protocol variation. They can create precisely the kind of
implementation anxiety and cognitive burden that most effectively impedes technology
adoption. And in environments where staffing levels are tight and operational continuity is
critical, the risk of workflow disruption during implementation and in the event of system
downtime is a serious operational concern.

The emerging alternative is a class of flexible high-throughput systems that deliver
meaningful throughput improvement without imposing the full complexity burden of large-
scale automation. These systems are designed to accelerate and standardise high-repetition
workflows — most notably the plate-based liquid handling tasks that represent a significant
fraction of the repetitive physical burden in modern laboratory environments — while
preserving the operational flexibility and human oversight that laboratory professionals’
value.

The adoption profile of these systems is fundamentally different. Because they integrate into
existing workflows with minimal structural disruption, can be operated by staff with standard
laboratory competence rather than specialist automation expertise, and reduce rather than
replace human involvement, they generate adoption experiences that are consistently more
positive — and adoption outcomes that are consistently faster.

12. The PlateWizard™ Approach: High-Throughput
Design Centred on Human Experience

Within this strategic context, Axon's PlateWizard™ series represents a clearly articulated
position on what high-throughput laboratory workflow design should look like — and who it
should serve.

PlateWizard™ is designed from a premise that challenges the conventional assumption that
high-throughput capability and operational simplicity are in tension. Its core design
philosophy — that automation efficiency and human flexibility can coexist within the same
system — addresses directly the adoption barriers that most impede real-world laboratory
technology integration.

The practical consequences of this approach are evident across several dimensions.
PlateWizard™ systems are designed to be operated by standard laboratory personnel,
without requiring specialist programming expertise or extended technical training. They
integrate into existing plate-based workflows rather than demanding wholesale workflow
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redesign. And they reduce, in a concrete and measurable way, the repetitive physical burden
of high-volume liquid handling — the pipetting, plate preparation, and transfer tasks that
represent both a significant ergonomic risk and a major source of operational fatigue in high-
throughput laboratory environments.

This matters, for reasons that go beyond individual task efficiency. When a system reduces
the most physically and cognitively demanding elements of a technician's daily workflow, it
changes the qualitative experience of that work. It creates space for the judgement, attention,
and expertise that laboratory professionals bring to their roles to be directed toward tasks
that genuinely require them. It reduces the physical toll that high-volume repetitive work
imposes. And it builds the kind of daily operational confidence that — as this paper has
argued throughout — is among the most important determinants of long-term technology
adoption and sustained utilisation.

Axon's approach to implementation reflects the same philosophy. Rather than presenting
PlateWizard™ as a system that requires significant technical investment to unlock its value,
Axon designs the implementation experience to be as frictionless as the system itself. The
goal is that operators encounter a technology that feels, from the first interaction,
manageable and professionally appropriate — not intimidating, not overwhelming, and not
demanding.

This is not accident. It is the direct output of designing technology around the human realities
of modern laboratory work rather than around an idealised model of how that work should
function.

13. Conclusion: Designing for the Humans Who
Make Laboratories Work

The central argument of this paper can be stated plainly: in modern laboratory environments,
the technologies most likely to achieve successful, sustained adoption are those designed
with the fullest possible understanding of the human experience of using them.

This is not a retreat from technical rigour. It is an expansion of what technical rigour means.
A system that performs superbly in a controlled evaluation but underperforms in daily
operation — because it generates implementation anxiety, imposes excessive cognitive load,
fails to address the physical realities of repetitive work, or ignores the professional
experience of the people who use it — has not delivered on its technical promise. It has
delivered a specification. The gap between specification and real-world performance is filled,
or not filled, by human factors.

Laboratory technology companies that understand this will design differently. They will invest
in usability with the same seriousness they invest in performance. They will treat technician
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experience not as a secondary consideration but as a primary design input. They will
recognise that ergonomic benefit, implementation simplicity, and cognitive accessibility are
not amenities — they are strategic features that directly determine operational outcomes.

And they will understand that the laboratories investing in systems with these qualities are
not simply purchasing workflow efficiency. They are investing in the confidence, motivation,
and retention of the skilled professionals who make that efficiency possible.

Modern laboratories face genuine operational pressures: growing throughput demands,
compressed timelines, complex quality requirements, and a tightening labour market for
qualified technical staff. The technologies best positioned to support them in this environment
are not necessarily those with the most elaborate capabilities. They are those most genuinely
aligned with how real people work — and designed to make that work better.

This is the commitment that Axon brings to every system it develops. And it is the principle
that guides the PlateWizard™ approach: automation efficiency, human flexibility, and a deep
respect for the professionals who make modern laboratories function.

About Axon

For over 37 years, Axon has developed laboratory instrumentation, consumables, and
workflow solutions for life science laboratories worldwide, with particular expertise in
molecular biology applications. Combining precision engineering with practical laboratory
insight, Axon delivers reliable technologies and ongoing laboratory supply solutions designed
to improve accuracy, efficiency, and workflow performance across research, diagnostics, and
genomics.

This whitepaper is intended for laboratory managers, workflow specialists, scientific decision-makers, and
distribution partners evaluating liquid handling workflow strategy. The views expressed represent the strategic
perspective of Axon and are based on industry observation, published market research, and operational
experience in laboratory workflow design.

For more information about Axon PlateWizard™ platform, to request a demonstration, please contact your
regional Axon distributor, or visit our websites:

axon-labortechnik.de | platewizard.eu
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