The new! work: human machine
complementarity?

“Amazon has shut down an employee-created artificial intelligence leaderboard that tracked token
consumption across its workforce. The internal ranking tool, known as "KiroRank," was created informally
by a group of Amazon employees and had been tracking Al token usage as a proxy for productivity. The
KiroRank episode illustrates precisely that risk. When employees are ranked by how much Al they use,
the incentive structure rewards usage, not value. Amazon's decision to shut the leaderboard down, and to
say so publicly, is a signal that at least one of the largest technology companies in the world is no longer
comfortable with that trade-off.”

If you take one step outside of the ordinary, people will get curious. If all circumstances are favorable and
you take two, you have disruptive innovation. If you take three steps deliberately you have put yourself

' No Al was used in writing this article.

2 Based on the discussion during an EPTA Academy workshop on May 27 in Milan at Polimi Institute. Rob van
Kranenburg on ‘Digital Disruption’.

3 Source:
https://www.livemint.com/companies/news/amazon-tells-staff-to-stop-using-ai-just-to-use-ai-after-shutting-down-its-
token-leaderboard-11780098151409.html



out of the range of the normal itself. Artists do this. Bas Jan Ader is driving his bike straight into the canal,
he is not taking the normal street, he is not falling, no he is purposely doing something that no one has
ever done before, he is simply driving into the canal.

This resembles the digital disruption we are facing today, and we have never faced it at scale. We have
three main planes of thought, the analogue (our material everyday life), the digital (data in electronic
carriers that can be stored, analyzed and improved) and the virtual (new realities and scenarios that can
be formed with the digital as a basis. Together this forms a new ‘hybrid’, in which change, disruption and
innovation come from all three and as well from the new entities that are formed. Al accelerates these
possibilities and entire workflows instead of components can be affected, as Al is indifferent to any
situation or scenario but may find novel solutions because Al brings condensed tailored potential
solutions based on massive amounts of data.

We humans have always worked with objects - ritualizing them in spiritual practice - tools - material tuned
to a specific purpose - and machines. Machines are complex tools mostly tied to a specific environment;
the factory. Here there always was a strong bond between humans and (their) machines. In fact, their
cooperation foreshadowed the practice of Internet of Things (loT). The old hands knew their machines
inside out. They listened to the sounds, the rhythm, and vibration. They felt the heat in the pumps and
pistons. They would predict breakdown and decline in performance. As the old hands left with this
intuitive knowledge, this practical wisdom, each indicator was replaced with a sensor, one for heat, one
for vibration, one for sound, one for output and with any new parameter a sensor was attached to the
machine. It was called predictive maintenance. And it had two major advantages and one major
disadvantage.

First, it created a calibrated daily graph of each machine's performance. It built a history of the machine's
record and as such it could be compared with other similar machines. In this way it could add a parameter
'location' for example. This was still at the edge, in the local area network of the factory.

Second, with the internet the local area network uploaded data to a cloud provider. This provider could
combine outputs from similar machines in other locations. Instead of only gathering input from a single
factory, it was now possible to collect data from many more machines. This data could be interpreted in
such ways that the machines themselves could be improved and updated, ideal locations and contexts
could be determined, globally.

The disadvantage of the process is that the human knowledge and intuition about the relationships with
the machines which were broader and more intense than discrete specific readings, the stories - could
not be brought into the storage and learning systems as data. As such the narrative and
emotive/emotional went missing from the process.

loT is an important source of data input for Al, especially Physical Al, robotic components giving
operational hands and feet to the Agentic brain. It is therefore important to realize that the input for the
modelling coming from sensors is neither objective nor neutral. Not only are choices made as to what to
measure, but the human-machine complementarity in the initial reaction is lost. In the factory scenario the
knowledge is no longer part of a communicative process but moved to the engineers and IT departments.

The main change in working with Al and Al agents is that we have to restore the old process, while taking
full advantage of the sensing environment from loT (using their capabilities to the fullest), and use
Generative Al focused and guard railed in a different balance and framework in the different departments
of the company.



The above process makes it clear that a horizontal Al strategy for the company will be inevitably
frustrating and part of a daily debate that cannot be resolved as a strategy is not dynamic and tuned in
principles that cannot be followed as the everyday situation is not constant. Management sets the budget
and installs guardrails. An Al strategy is a string of Al tactics, decentralized to the actual units and
departments of the company. It is the actual level of production, whether it is marketing, or R&D, or Legal
and HR, or actual engineering that the demand, use and relevance of Al is known. Ecosystem
management might reach out to similar units in friendly or even competitors to assess and learn. The
ethical every day to day framework is provided by Varela who brings these ethical decisions down in the
heart of team relationships remarking that if you see that your colleague is in an awkward conversation,
you turn your head and leave the room.*

Seven Guidelines for mixed teamwork®

Our case study is a conglomerate of companies with at its heart: refrigeration. Every year, up to 40% of
produce is lost due to poor storage conditions.® Shared goals are consistency (cold chain), sustainability
(energy), leading in market and business model solutions and technical- 1oT- innovation. Cold storage
warehouses account for up to 15% of national electricity in major economies — “yet patent evidence from
2010-2026 shows that savings of 30—72% are technically achievable. " Innovative approaches are found
in the Netherlands where the heat coming from bitcoin miners directly finds a purpose in the greenhouse.
Investigations into Water loop systems®, carbon dioxide trans critical systems®, the Ecodesign Directive,
cooling-as-a-service model'!, drones'? and rechargeable batteries to cool elements on product level

4 “How can science be brought to connect with experience? This book addresses two of the most challenging
problems facing contemporary neurobiology and cognitive science: first, understanding how we unconsciously
execute habitual actions as a result of neurological and cognitive processes that are not formal actions of conscious
judgment but part of a habitual nexus of systematic self-organization; second, creating an ethics adequate to our
present awareness that there is no such thing as a transcendental self, a stable subject, or a soul.”

Ethical Know-How: Action, Wisdom, and Cognition Paperback — 1 Jun. 1999

English edition by Francisco J Varela PhD (Author)
https://www.amazon.com.be/-/nl/Ethical-Know-How-Action-Wisdom-Cognition/dp/0804730334

® These guidelines were constructed based on the current literature, discussion and innovation expertise.

6 https://energyalliance.org/cooling-food-insecurity-in-africa-with-sokofreshs-solar-powered-cold-storage-solutions/
7 https://www.patsnap.com/resources/blog/articles/cold-storage-energy-tech-cuts-use-30-72-by-2026/

8 Waterloop systems could permanently change refrigeration technology in the food retail sector

22.10.2024, by Jennifer Meyer
https://www.euroshop-tradefair.com/en/media-news/euroshopmag/refrigeration-energy-management/waterloop-
cooling-system-the-future-of-refrigeration-in-supermarkets

° https://conferences.vilniustech.lt/index.php/ENVIRO/article/view/1659

10 Ecodesign Directive
https://www.ri.se/en/energy-efficient-supermarkets/energy-efficient-supermarkets-cooling-technology

1 https://energyalliance.org/cooling-food-insecurity-in-africa-with-sokofreshs-solar-powered-cold-storage-solutions/
2 The Cold Chain Takes Flight: Can Drones Deliver Refrigerated Goods?

Imagine a world where life-saving vaccines reach remote clinics in hours, or fresh produce arrives at your doorstep
still perfectly chilled, all delivered silently from the sky. This vision of drone delivery for temperature-sensitive goods is
rapidly moving from concept to reality, promising to revolutionize cold chain logistics. Maintaining a precise
temperature range for perishable items like pharmaceuticals, blood products, and certain foods is a critical challenge
in traditional logistics, and drones are emerging as a dynamic solution to this complex problem.
https://aai-drones.com/the-cold-chain-takes-flight-can-drones-deliver-refrigerated-goods/


https://energyalliance.org/cooling-food-insecurity-in-africa-with-sokofreshs-solar-powered-cold-storage-solutions/

which can be delivered end to end instead of being purchased in a supermarket.’® Each and every one of
the internal departments could be disrupted because of the use of 10T in engineering and Al in all units. Ai
creates new workflows.

Although there are mixed signals about Al adoption, as it is costly' and not showing business value'® yet,
we have to prepare for three situations: official Al adoption across the units (ideally bottom up, without
any central horizontal strategy, Shadow Al; employees using their own Al solutions because they feel the
company is not providing the right tools and Al agents, agentic Al that functions as a semi-autonomous
software able to understand a basic task, execute it and report back.

The risk of employees using unauthorized free online Al chatbots, plug-ins, or coding assistants that can
lead to regulatory problems is significantly lower when employees working together in a unit can decide
about their Al tooling practice.

At this stage it is vital to launch Al agents that connect to tools, software, and databases to perform actual
tasks from a central location in the company that can manage as well as possible traceability, and
auditability. Without hard evidence about what the agent did, no business decisions can be taken. It can
be foreseen that at some point each employee will have his or her own set of agents, which is why we
have to prepare for a working environment in which humans, objects (IoT sensing and reporting) Al
chatbots, plug-ins, co coding and LLM support to writing as well as Al agents must work together.

1. Expect no consistency.

Challenges

- Expect no consistency from Al is important to disambiguate the output from becoming a narrative

- Expect no consistency from your own workflow because the Al environment - LLM, chatbot, co-
coding and Al agent - might suggest not only changing components but a full workflow

- Expect no consistency from your company because this work environment change is constant.
The change only becomes disruptive if you do expect consistency and become frustrated things
are not as they were the week before

Opportunities

- This premise forces you to keep an open outlook

- Inconsistency becomes just another parameter of your work, it is no longer a form of quality to be
consistent

- Such an attitude builds resilience, the art of bouncing back

'3 This model would include setting up dedicated warehouses that stock suitable products to be delivered from the
facility by drones. (a suggestion from the workshop)

% Microsoft reports are exposing Al’s real cost problem: Using the tech is more expensive than paying human
employees. By Jake Angelo

https://fortune.com/2026/05/22/microsoft-ai-cost-problem-tokens-agents/

1% Chante Fraxzer: Al Is Everywhere, So Why Isn’t It Delivering Business Value?
https://nexthink.com/blog/ai-is-everywhere-so-why-isnt-it-delivering-business-value



2 Be emotional, emotive - beyond personal.

Challenge

- We have learned to keep our personal lives - from cheerful to feeling down - out of the workplace.
Burnout is a state of physical, mental, and emotional exhaustion caused by prolonged,
unmanaged stress.'® It is not only costly but also stressful for colleagues. The research says that
it is caused by prolonged unmanaged stress. Being able to show more of your emotions on a
daily basis in a safe environment should be helpful in bringing this condition down.

- Working together with machines we expect the machines to perform excellent. In the same
manner should we excel in our being human, to have intuition, instinct, and show our emotions
without feeling inhibited without becoming therapeutic.

Opportunities

- Emotions in general and in the workspaces in particular have negative connotations as they are
seen to break efficiency and workflow. However, in a team with machines the machine-to-
machine output will be programmed to optimal, the human partners must work with all their
capabilities

3. Ecosystem management is key and needs to be in all actions

Challenges

- In the new co working the distinctions between the units can become more fluid. Every section of
the actual production process has contacts and feedback from them. How to share them across
the company?

Opportunities

- Sales has feelers out at the point of sale. Co working with tools to capture the context of every
sale will create new information that can be streamlined in real time to other units and ultimately product
design. It should be considered to move Sales into C-level at daily management.

- Leaders will play a central role in shaping this partnership. The most effective will engage directly
with Al rather than delegating, invest in the human skills that matter most, and balance gains with
responsibility, safety, and trust. The outcomes for firms, workers, and communities will ultimately
depend on how organizations and institutions work together to prepare people for the jobs of the
future.”"”

6 cm https://www.cm.be/en/burnout

7 The Macro and Micro Implications of Agentic Al for the Workforce
McKinsey Global Institute

Agents, robots, and us: Skill partnerships in the age of Al
November 25, 2025 | Report



4. Be a joint, position your product/service always with partners, not alone.

Challenges

- Atevery point in the process from production to delivery Al can affect change. Changes in any
component, and in any unit can affect work in other units. Individual and unit level gains can
negatively impact other work processes. In the schema below by management theorist Stafford
Beer anything that can be handled locally should be handled at that level. What cannot be
resolved is called an algedonic signal and it goes up to a higher level. This is the kind of workflow
that machine architectures are programmed to do.
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'8 pervasive and the VSM algedonic link — Tom Graves / Tetradian
The work of Stafford Beer, project Cybersin
https://stream.syscoi.com/2018/04/14/pervasives-and-the-vsm-algedonic-link-tom-graves-tetradian/



- "A new research paper, “Chaining Tasks, Redefining Work: A Theory of Al Automation,” argues
that Al's biggest impact comes from how it reshapes entire workflows — specifically, how tasks
are sequenced, grouped, and handed off between humans and machines.

“The central question is no longer just how Al improves a single task,” said Peyman Shahidi, a
PhD candidate at the MIT Sloan School of Management and co-author of the paper. “We’re trying
to understand Al’s effect at a broader system level, not just as spotty productivity tools at the task
level.”"®

5. Expect or design friction. Mastering the friction is never a solo mission.

Challenges

- Innovation trajectories are not linear, but as IoT and Al are horizontal operations we have to
assume that they will sink into every detail of workflows leading eventually to a merging of the
digital twin of a machine and the digital twin of a human. We have no idea what the output of such
an entity will be.

- Itis necessary to make a digital twin of each vital component of your core offering, in this case
complete refrigeration systems that go beyond basic loT sensing capabilities like remote sensing
through microphones.

Opportunities

- As loT and Al are horizontal operations your competitors are experiencing a similar situation.
Sensing equipment could be used throughout the domain of refrigeration systems and alliances
or individual companies should take the lead on deep cooperation on IoT and Al to save cost,
avoid duplicating mistakes and train Al models in a closed environment on all vetted data,, ideally
using data from all or as many as possible players in the field. This will not change the fact that
there are differences, as it should.

6. Personality and character become as important as talent and skills.

Challenges

- The role of Al in this point is manyfold.

- To assist in personality testing: "Human personality rarely fits neatly into a single box," Dr.
Amirhosseini added. "By using machine learning, we can better reflect the complexity of behavior
while still keeping the clear, practical insights that have made DISC so widely used."?°

- Will it affect stress levels in the company? How will changes in social organization driven by Al
interact with traits to produce stress at the individual and group levels??!

- Enhance your human side, your hobbies, voluntary work, family life, that what makes you happy
and whole: “ In a world heavily driven by automation and remote work, your "soft skills" and

M Management, How Al is reshaping workflows and redefining jobs, by Kristin Burnham, Apr 22, 2026.
https://mitsloan.mit.edu/ideas-made-to-matter/how-ai-reshaping-workflows-and-redefining-jobs

2 https://phys.org/news/2026-03-ai-personality.html
21 https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2026.1817687/full



interpersonal dynamics carry more weight than ever. Because technical tasks are increasingly
streamlined by Al, employers and communities alike heavily prioritize individuals who foster
connection and collaboration.”?

Opportunities

- In'Syncing Minds and Machines: Hybrid Cognitive Alignment as an Emergent Coordination
Mechanism in Human-Al Collaboration', the authors "delineate how humans collaborate with
“tool-like,” “assistant-like,” “rigid-teammate-like,” and “teammate-like” Al through four distinct
pathways to develop instrumental, contextualized, prescribed, and reciprocal alignments. Our
theory complements the current top-down organization design approach with a bottom-up,
emergent perspective."?3

7. Do not take it personal. It is a very disinterested gaze that is working with you.

Challenges

- People are meaning making machines. Machines have no feelings, emotions or narrative. Any
data, any process, any direction that is suggested is impartial and not directed at ‘you’.

2 https://pmc.ncbi.nim.nih.gov/articles/PMC5742083/
2 https://journals.aom.org/doi/abs/10.5465/amr.2024.05467?journalCode=amr



https://journals.aom.org/doi/abs/10.5465/amr.2024.0546?journalCode=amr

Figure 3 shows this mutuality by extending the model proposed in [3] (Figure 1). The original one-way
cycle between human and intelligent agents (solid blue) shows how the machine provides assurances to the
human and tries to detect trust-related behaviour of the human. The new modification by [45] (dashed green)
adds the reverse direction, taking human reactions to trust-related behaviour of the machine into account, and
allowing for improved predictions of the state of the team as a whole.
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Figure 3. Mutual trust cycles between a human and a machine in a collaborative setting [45].
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Opportunities

- If the machine workflow is actually impartial, it is important to realize this is not the same as not
neutral. It is impartial in the sense that although it may seem to address you personally it does not
know such a concept as ‘personally’

Conclusion

We have five years to build a resilient workforce bottom up. In 2030 6G devices will be deployed. The
infrastructure is being built today and pushes hard in China, US, India, Brazil and Europe (SNSJU). As
5G was meant to deploy loT into the networks, 6G aims to incorporate Al. This triangle of 10T, Al and 6G
will be a decentralized device centric environment with an architectural flow to bring down trust, security,
privacy, Al regulation (Al Act) and Al agents on chip. For consumers the next 6G phone is an Al edge
device, a conceptual update on Steve Jobs smartphone (the first actually), that has a hardware wallet at
its core that stores credentials and money but also Al agents that are then by definition traceable and
auditable, so they can bring real value as they are trusted and can talk to the wallets of objects and

2 Engineering Human—Machine Teams for Trusted Collaboration
https://www.mdpi.com/2504-2289/4/4/35



10

machines in a trustful way. The author is Vice Chair of the IEEE Group on an open 6G Device
Ecosystem?® In which new architectures are developed for what is called Physical Al, not only humanoids
but specialized intelligent robots to be used in self-healing energy infrastructures (both software and
materials), and reinventing the water supply chains that are currently leaking about 50% of clean drinking
water globally every day.

What does this mean for our teamwork?
As we will see a growing (semi) autonomous machine to machine interaction in our real built environment,
it is imperative that we discuss the seven guidelines within each working environment, refine them and

share them with competitors. As we are all in the same boat, solutions should be sector wide.

Rob van Kranenburg

% The goal of this activity is to initiate standards activities to develop a technical reference architecture framework for
an open 6G device ecosystem which provide all the capabilities of current smartphones, together with a fully secure
digital wallet, trustworthy Al, and potentially also a router (e.g.for neighborhood hotspots), all enabled from open
trusted hardware modules in the devices and using open source applications.The motivation is to move away from
closed device ecosystems controlled by individual companies by enabling a new governance structure based on
open source development on the new 6G connectivity platform. The consumer use case for 6G would be better
served by this open approach but is currently lacking an industrial and societal framework. The intent is to support
development of devices in a public-private structure, and to enable development of a new device Operating System -
different from the closed ecosystems commonly used on current devices (e.g.Harmony, Apple and Android). We want
trustworthy Al running from the hardware in the devices. This work seeks tobuild an ecosystem on the devices with
open-sourceapplications overseen by foundations and stewardships. https://standards.ieee.org/industry-
connections/activities/a-technical-reference-architecture-framework-for-an-open-6g-device-ecosystem/



https://standards.ieee.org/industry-connections/activities/a-technical-reference-architecture-framework-for-an-open-6g-device-ecosystem/
https://standards.ieee.org/industry-connections/activities/a-technical-reference-architecture-framework-for-an-open-6g-device-ecosystem/

