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Summary

Sustainability is no longer optional.
Customers expect it, regulators demand it and
leadership teams can no longer treat environmental

responsibility as separate from business performance.

Automation has traditionally been about productivity
and reducing labour costs, but today it's under
scrutiny for its environmental impact. Rising energy
consumption, stricter regulations and stakeholder
expectations are forcing organisations to

think differently.

In reality, the shift toward sustainable automation

is rarely neat. Many organisations the author works
with are caught between sustainability ambitions and
operational pressure, especially when energy savings
do not immediately appear on the balance sheet.

Some projects even see short-term increases

in consumption as throughput grows or legacy
constraints surface. These moments expose the real
challenge: sustainability is not a marketing claim or a
technology choice, but a management discipline that
forces difficult decisions about performance, timing
and risk.

Sustainable automation offers the solution.

By combining advanced technologies with thoughtful
design and environmental stewardship, companies
can reduce waste, optimise energy use, and meet both
regulatory and stakeholder expectations. However, it is
not enough to install the latest machines or software
and hope for results. Meaningful sustainability
outcomes come from planning systems holistically,
integrating people, processes and technology to

work as one.

This white paper explores the drivers, principles,
technologies and practical strategies of sustainable
automation. It examines financial implications, market
trends, regulatory considerations and the challenges
organisations face. Drawing on real-world examples,

it shows how operational decisions ripple outward,
affecting both the bottom line and environmental
performance. Organisations that embrace sustainable
automation today stand to benefit from reduced costs,
stronger compliance, improved stakeholder trust and a
competitive position in a market increasingly shaped
by sustainability.
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Introduction

Automation has transformed industries over the

last few decades, delivering precision, speed, and
scalability that were unimaginable just a generation
ago. Across manufacturing, logistics, and energy-
intensive operations, automation has enabled
organisations to reduce human error, improve
consistency and scale operations efficiently. However,
these benefits often come with a hidden environmental
cost. Factories and warehouses consume huge
amounts of electricity, poorly optimised processes
generate material waste and high-intensity operations
increase carbon emissions. In sectors such as
automotive manufacturing, electronics, and food
processing, operations can consume millions of
kilowatt-hours each year, resulting in both high energy
costs and environmental impact.

Sustainable automation is an evolution. It's not just
about improving productivity, it's about embedding
sustainability into every decision, from design and
procurement to operation, maintenance and end-of-life
disposal. This shift requires organisations to consider
the full lifecycle of every automated system, ensuring
that energy efficiency, waste reduction and continuous
optimisation are built into operations rather than
added later.

Automation has delivered enormous
operational gains, but too often the

environmental consequences of those
gains have been treated as secondary.

4

- Dan Migliozzi

Investors are paying close attention. Customers expect
greener solutions. Employees want purpose-driven
workplaces. Organisations that fail to respond to these
pressures risk falling behind. The companies that
succeed recognise that sustainability and efficiency are
inseparable and that a well-designed system can deliver
both simultaneously.

Sustainability is not a feature that
can be bolted onto automation. It has
to be designed into the system from
the outset, alongside performance,
resilience, and long-term value”

- Dan Migliozzi
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Drivers for

Sustainable Automation

Industries today face a complex mix of pressures
that make sustainable automation essential.
Environmental responsibility is among the most
visible. Industrial operations contribute significantly
to global energy consumption and carbon emissions,
and automation systems, particularly in manufacturing,
assembly and logistics, are often energy-intensive.
Material waste is another pressing concern. Scrap,
defective products, and packaging inefficiencies
increase costs and place additional strain on the
environment. Sustainable automation addresses
these challenges while delivering measurable
economic benefits.

“Sustainability pressures are no longer abstract. Energy
use, waste, and emissions are now operational issues
that directly affect cost, risk and competitiveness.”

- Dan Migliozzi

Rising energy costs and market volatility add urgency.
Organisations that invest in energy-efficient equipment
and process optimisation can achieve significant

cost reductions. For example, a mid-sized automotive
facility that replaced standard motors with high-
efficiency variable-speed alternatives reduced electricity
consumption by 20%, resulting in annual savings of
more than £400,000. Process optimisation aimed at
reducing material waste can have a substantial impact,
particularly in industries where raw materials account
for a large share of production costs.

Regulatory requirements further accelerate adoption.
Across the UK and EU, carbon pricing mechanisms,
mandatory energy reporting and emissions reduction
targets establish clear expectations. Compliance with
standards such as ISO 50001 provides a structured
approach to improving energy performance, while
transparent reporting strengthens stakeholder
confidence. Organisations that address sustainability
proactively can reduce regulatory risk, strengthen
credibility and in some cases access financial incentives
for early action.

“Regulation is often seen as a
constraint, but for organisations
that act early, it can become a
framework for more disciplined,
efficient operations.”

- Dan Migliozzi

Social expectations are equally influential. Investors
increasingly incorporate environmental, social, and
governance metrics into decision-making. Consumers
show a growing preference for responsible brands

and employees are more engaged when organisations
demonstrate a clear purpose. Embedding sustainability
into automation strategies allows organisations to
reduce environmental impact while strengthening
reputation, improving engagement and building
long-term operational resilience.
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Principles of
Sustainable Automation

Sustainable automation rests on four key principles:
energy efficiency, waste minimisation, lifecycle
sustainability, and intelligent process management.
These principles are not abstract concepts. They are
practical levers that can materially improve operations
and reduce environmental impact.

Energy efficiency is foundational. Automated systems
should operate only when required, and equipment
such as motors, drives, conveyors and robotics must
be correctly sized and configured to minimise power
consumption. Al-driven scheduling and regenerative
technologies can further reduce energy demand. In
one industrial automation project, the introduction of
regenerative robotic arms, combined with Al-based
scheduling, reduced energy use by more than 20%,
delivering annual savings of £350,000 and significantly
lowering carbon emissions. When applied at scale,
decisions like these have a substantial

cumulative effect.

“Energy efficiency is rarely about a single breakthrough.

It comes from many small, well-informed decisions
that compound across an operation.”

- Dan Migliozzi

Waste minimisation focuses on preventing scrap,
rework, and inefficient use of materials. Robotics and
precision automation improve accuracy, while sensors
and analytics detect inefficiencies before they escalate.
Closed-loop recycling systems, where scrap materials
are reintegrated into production, further reduce

waste. In electronics manufacturing, precision robotic
assembly reduced defective product rates by 30%,
cutting material waste and lowering disposal costs.

Lifecycle sustainability requires organisations to
consider environmental impact from system design
through to end of life. Selecting recyclable materials,
designing equipment for maintainability and planning
responsible disposal ensures sustainability is
addressed from the outset rather than added later.
Predictive maintenance extends equipment lifespan
and reduces unnecessary replacement, delivering both
environmental and financial benefits.

Intelligent process management ensures continuous
improvement. loT sensors and digital twins enable real-
time monitoring of energy use, material consumption,
and machine performance. Al-driven analytics

identify inefficiencies and recommend operational
adjustments before issues emerge. In food processing
environments, Al-based production scheduling
reduced energy consumption during peak periods
while lowering spoilage, demonstrating how intelligent
management can improve efficiency and sustainability
simultaneously.

“Sustainable automation is not a checklist exercise.
It is a mindset that shapes how systems are designed,
operated and improved over time.”

- Dan Migliozzi

The conclusion is clear. Sustainable automation

is a philosophy rather than a one-time initiative. Every
system choice, operational decision and optimisation
effort contributes to long-term performance, resilience,
and environmental responsibility.
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Technologies Enabling

Sustainable Automation

Several technologies enable sustainable automation,
each contributing distinct capabilities. However, the
greatest gains are achieved when these technologies
operate as an integrated system rather than

in isolation.

Robotics and smart manufacturing systems

improve accuracy, reduce human error, and lower
material waste. Energy-efficient drives, regenerative
technologies, and intelligent scheduling reduce
power consumption, while integrated control systems
ensure different parts of the operation communicate
effectively, limiting inefficiencies across production
and logistics.

“Technology delivers the greatest sustainability impact
when systems are designed to work together, not when
individual solutions are deployed in isolation.”

- Dan Migliozzi

Artificial intelligence and machine learning play

a critical role in predictive maintenance, process
optimisation and demand forecasting. Predictive
maintenance reduces unplanned downtime and
extends equipment life, while process optimisation
supports more energy-efficient production. Accurate
demand forecasting aligns output with actual market
requirements, helping to reduce excess inventory and
material waste. In a large packaging facility, Al-based
scheduling reduced peak-hour energy consumption by
18% and lowered spoilage by 12%.

Industrial loT provides the real-time data required for
informed decision-making. Sensors monitor energy
usage, machine performance and environmental
conditions, generating actionable insights. By analysing
this data, organisations can identify inefficiencies,
prevent waste and continuously optimise

production processes.

Renewable energy integration complements
automation technologies by reducing reliance on

grid electricity. Solar, wind and biomass systems can
supplement or replace traditional energy sources,
lowering carbon emissions. Smart energy management
systems coordinate renewable energy supply with
production schedules. This helps maintain operational
continuity while maximising the use of low-carbon
power. A UK beverage manufacturer that integrated
solar energy into its automated bottling line achieved
annual savings of £120,000 while reducing carbon
emissions by 15%.

The common thread across these technologies is
integration. Robotics alone does not reduce energy
consumption and renewable energy alone does

not eliminate waste. Meaningful results come from
connecting systems, processes and people so they
operate as one.

(1

Sustainable automation is ultimately
about integration. Energy systems,
production technologies and operational
decisions must function as a single,
coordinated ecosystem.”

- Dan Migliozzi
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Market Trends and
Policy Considerations

Sustainable automation is no longer niche.

Rising energy costs, tightening regulations and
heightened stakeholder expectations are accelerating
adoption across industries. Market analysts forecast
that energy-efficient and waste-reducing automation
solutions will grow by 12 to 15% annually over

the next five years, with automotive, electronics,
pharmaceuticals and food processing among the
leading sectors.

Regulatory frameworks are a significant driver of this
shift. Initiatives such as the European Union Green
Deal, carbon pricing mechanisms, ISO 50001 energy
management standards and mandatory emissions
reporting establish both obligations and incentives
for organisations. Companies that act proactively
can strengthen their reputations, reduce exposure to
regulatory penalties and access grants and funding
designed to support energy efficiency and
sustainability initiatives.

“Regulation is increasingly shaping how automation
strategies are prioritised, but organisations that move
early can turn compliance into a strategic advantage.”

- Dan Migliozzi

Social expectations are reinforcing these pressures.
Investors are placing greater emphasis on
environmental, social and governance metrics when
allocating capital. Customers choose brands that

Sustainability has become a defining

demonstrate environmental responsibility. Employees factor in how organisations are
engage more deeply when their work contributes evaluated by investors, customers

to purpose-driven operations. Organisations that

integrate sustainability into automation gain not only
environmental benefits but also operational resilience, - Dan Migliozzi
employee engagement and market credibility.

and employees alike.”
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Implementation Strategies
for Sustainable Automation

Moving from intention to execution requires
deliberate action. Sustainable automation does not
occur by accident. It depends on careful planning,
clear structure and a willingness to examine how
operations function in practice.

The most successful programmes start with a

clear baseline. You cannot improve what you cannot
measure. In many cases, this visibility reveals
unexpected issues: equipment running outside
production hours, conveyors operating without product
flow or systems working against one another rather
than in coordination. Once these inefficiencies

are understood, targeted improvement

becomes achievable.

“Visibility is the starting point. Until organisations can
clearly see how energy and materials move through
their operations, meaningful improvement remains
out of reach.”

- Dan Migliozzi

The next step is holistic system design. Automation
should be planned around operational requirements
rather than forcing operations to adapt to technology
constraints. System sizing is critical. Bigger is not
always better. Overspecification increases energy
consumption, physical footprint, and maintenance
burden, while underspecification leads to instability
and waste. Effective design begins with a clear
understanding of the genuinely required performance
level, rather than assumed or aspirational targets.

Software plays a central role in enabling this alignment.
Intelligent control systems coordinate machines,
storage, robotics, people and material flows so that
operations function in sync. This coordination reduces
duplication, eliminates idle running and balances
workloads across the system. Integrated software
platforms create a single source of operational truth,
providing the rhythm required for efficient,

sustainable performance.
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Implementation Strategies for

Sustainable Automation Continued

Retrofitting existing infrastructure is often overlooked
but represents one of the most effective sustainability
levers available. Replacing legacy drives with energy-
efficient versions, upgrading controls, improving
conveyors, or introducing intelligent scheduling

can transform performance without tearing down

the building. For many organisations, this approach
delivers faster payback and avoids the environmental
impact of new construction.

Predictive maintenance is another cornerstone.
Well-maintained systems consume less energy, operate
more smoothly and last longer. Condition monitoring,
vibration analysis and thermal imaging identify
problems before they escalate. Instead of reacting to
failures, teams can plan interventions with minimal
disruption and waste.

People remain central to sustainable automation
strategies. The objective is not to replace human
insight, but to strengthen it.

Training operators, maintenance teams, engineers
and managers to understand sustainability objectives
ensures alignment across the business. Sustainability
becomes part of the culture, not just a project.

When everyone understands why decisions are made,
adoption improves and results follow.

Sustainable automation succeeds when people
understand not only what decisions are being made,
but why they matter over the long term. "

- Dan Migliozzi

In practice, sustainable automation rarely follows a
straight line. In one project, energy models initially
projected strong reductions, yet total consumption
increased during the first six months as throughput
grew faster than anticipated. While energy use

per unit improved, the business expanded into the
available capacity almost immediately. That forced
uncomfortable conversations with finance and
operations about what “success” actually meant and
over what timeframe it should be measured. Those
moments matter. They remind teams that sustainability
is not a switch you flip, but a set of trade-offs you
manage. When organisations plan for that reality, rather
than assuming instant gains, projects are more resilient,
more honest, and far more likely to deliver

long-term value.

Sustainability comes from thousands of smart
decisions made consistently over time. Automation
provides the structure and scale required to support
those decisions, but long-term value emerges only
when organisations plan for complexity, growth

and change.
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Challenges and Barriers
to Adoption

The transition to sustainable automation is not always
straightforward. Organisations often encounter
practical and structural barriers as they move from
intent to implementation.

Upfront investment is one of the most common
concerns. Energy-efficient motors, intelligent control
systems, renewable energy integration and predictive
analytics require capital expenditure. For leadership
teams under pressure to deliver quarterly results,
long-term sustainability projects can appear risky. This
is where robust financial modelling becomes essential.
When lifetime energy savings, maintenance reductions,
carbon pricing exposure and resilience benefits are
included, sustainable automation often delivers a
stronger business case than traditional alternatives.

“The challenge is rarely whether sustainable
automation delivers value. It is whether organisations
are prepared to evaluate that value over the full life
of the system.”

- Dan Migliozzi

System complexity presents another significant barrier.
Many facilities already run a mix of legacy systems
sourced over several decades. Integrating these with
modern control layers, robotics, or analytics tools can
be difficult. This is why integration expertise is critical.
Technology alone rarely solves the problem.

It needs the right architecture, planning, governance
and partnerships behind it.

There is also a skills gap. Sustainable automation
requires people who understand both engineering and
environmental performance. Demand currently exceeds
supply in many markets. Organisations that invest in
training, apprenticeships and professional development
will be better positioned to succeed.

Cultural resistance can further slow adoption.
Operational change often creates uncertainty,
particularly around disruption, job security or unfamiliar
technologies. Clear leadership communication is
critical. Sustainable automation is not about removing
people. It is about building resilient, efficient, safe
operations that support long-term business stability.

“Technology change is rarely the hardest part. Gaining
trust, clarity and alignment across teams is where
most programmes succeed or fail.”

- Dan Migliozzi

Measuring sustainability impact presents additional
challenges. Carbon footprints span direct and indirect
emissions, supply chains extend across borders, energy
prices fluctuate and data quality varies. Businesses
need robust reporting processes that consistently

and meaningfully track metrics. When measurement
becomes embedded, decision-making becomes clearer.

The good news? None of these barriers are
insurmountable. They simply require a clear strategy
and disciplined execution.
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Strategic Recommendations
for Organisations

For leaders considering investment in sustainable
automation, the path forward can be summarised into a
few key actions.

Start with insight, not technology.

Organisations should begin by auditing energy use,
waste and operational performance to build an
accurate view of where improvement will deliver the
greatest value. This clarity helps prevent misallocation
of capital and ensures efforts are focused on areas
with the strongest impact.

Design holistically.

Automation should be approached as a connected
ecosystem rather than a collection of isolated assets.
Software, hardware, energy, maintenance and people
must work together. Integration should be a design
principle, not an afterthought.

“The most effective automation strategies are designed
as systems from the outset, not assembled piece by
piece over time."

- Dan Migliozzi

Prioritise lifecycle value.

Decision-making should extend beyond initial purchase
cost to consider total cost of ownership. Maintenance
requirements, energy consumption, operational lifespan,
recyclability and carbon impact all influence long-term
value. In many cases, the most sustainable option is
also the most financially resilient.

Invest in people.

Sustainable automation depends on skills as much

as technology. Developing capability in energy
management, automation systems, data analytics and
sustainability leadership strengthens execution. When
teams understand the purpose behind the technology,
adoption improves and outcomes become

more consistent.

Build strong partnerships.

No organisation delivers sustainability in isolation.
Collaboration with technology providers, integrators,
energy specialists, academic institutions and supply
chain partners enables access to broader expertise and
shared learning, leading to more effective outcomes.

“Sustainability progress accelerates when
organisations move beyond silos and work
collaboratively across ecosystems.”

- Dan Migliozzi

Measure, review, improve.

Sustainability performance is not static. Continuous
measurement, review and adjustment are essential.
Embedding sustainability metrics into day-to-day
operations ensures progress is monitored consistently
rather than treated as an annual reporting exercise.

Embed cultural ownership.

Sustainability should form part of organisational
identity. Recognising success, sharing results and
encouraging innovation at all levels fosters shared
ownership. When sustainability is embraced collectively,
it becomes a sustained capability rather than a top-
down directive.

When organisations follow these principles,
sustainability moves beyond cost containment. It
becomes a strategic capability that supports long-term
resilience, performance and value creation.

AGITO
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Conclusion

Sustainable automation represents one of the most
significant shifts currently underway across industries.
What started as a conversation about regulatory
compliance or corporate responsibility has evolved
into a fundamental business strategy. Organisations
are increasingly recognising that sustainability and
operational excellence are not opposing forces,

but deeply interconnected priorities.

A warehouse or production facility that runs efficiently
uses less energy, creates less waste, experiences fewer
failures and performs more reliably. A sustainable
operation is, by definition, a well-run operation. In turn,
well-run operations are more profitable, more resilient
and better positioned to adapt to future demands.

The critical factor is mindset. Sustainable automation
is not about installing the latest machine or chasing
technological trends. It is about thoughtful design,
disciplined execution, intelligent integration and
continuous improvement. It is about understanding
that every conveyor, every robot, every storage location,
every software decision and every person plays a role
in a larger system.

“Sustainable automation succeeds when organisations
treat it as a system-wide discipline rather than a series
of isolated technology choices.”

- Dan Migliozzi

Experience across the industry shows a clear

contrast. Operations that adopt technology without a
coherent strategy often experience rising complexity
alongside increased energy use and costs. By contrast,
organisations that design holistically, integrate
intelligently and embed sustainability into everyday
decisions achieve stronger performance and more
predictable outcomes.

The organisations best positioned to lead the future

are those that treat sustainability not as a standalone
initiative, but as an operating philosophy. They recognise
that long-term success is not created by individual
systems or teams working in isolation, but through
coordinated effort across functions, partners

and disciplines.

Those are the organisations shaping the next generation
of industry. Cleaner. Smarter. More resilient. Better
prepared for what comes next.

AGITO
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