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Introduction

Over the next couple of decades, the future of
warehousing in the United Kingdom is poised for
transformation, driven by economic, technological,
and environmental factors. As these factors evolve,
the design and functionality of warehouses will need
to adapt. Warehouses of the future will continue

to serve as industrial hubs but also embrace
sustainable construction and modular designs, being
optimised for sustainability, aesthetics and long-
term productivity.

Simultaneously, economic and financial changes
arising from a new increasingly decentralised

green economy accompanied by shifting land
values will influence the clustering and co-location
of warehousing and supporting infrastructure.
Developers will need to make better use of available
land to enable larger, taller, and more versatile
buildings that maximise space and incorporate
renewable energy sources such as rooftop solar
panels, while addressing potential environmental

concerns like noise pollution and biodiversity
preservation. The evolving consumer landscape,
with its rising demands and changing preferences,
will challenge traditional logistics models, requiring
warehouses to become more efficient in managing
inventory and supporting circular economies.

As automation becomes more prevalent,
warehouses will leverage artificial intelligence

(Al and robotics to improve safety and

efficiency and reduce labour costs, reshaping

the design of warehouse spaces and the role of
human labour within them. Meanwhile, the shift
toward decentralised digital platforms and the
commoditisation of third-party logistics (3PL)

will revolutionise business models that underpin
the logistics sector. In this context, real estate
stakeholders will need to navigate new commercial
models, labour market dynamics, and regulatory
environments to stay competitive and responsive to
future demands.

Land Use: Intensification, Co-Location and Real Estate Stakeholders

The majestic warehouse buildings of the future

will be built to new aesthetic standards of design,
benefitting the landscapes they occupy. The rate

of construction will be slowed by global economic
factors such as interest rates and debt costs that
will be much higher than in the years of zero interest
rates, when the first major surges in warehouse
investment occurred. Warehouses will have to

be ‘built to last” with a versatile modular format
allowing for the number and configuration of offices
or loading doors to be flexed over time. Sustainable
timber-based materials including CLT and glu-lam
will become the norm.

Climate change will affect land values. The EU
predicts that the relative price of land will go up in
the UK (whilst falling in some other countries, such
as ltaly). This factor will lead to more clustering,
intensification and co-location. Examples from

the Middle East illustrate how even ‘ambient’
warehousing in a hot climate may have to rely on
temperature control equipment.

The global availability of finance may become less
centralised, as illustrated by the rise of crowdfunding
models, cryptocurrency, challenger banks and the
growth of private mega-funds. Warehouse ownership
will be controlled by a new breed of Real Estate
Investment Trusts, representing complex consortia

of distant investors, driven by profit and ostensibly
committed to ‘ESG’ but risk averse and vulnerable

to greenwashing. New lending rules for domestic
mortgages may be needed, to encourage homeowners
who cannot work from home to co-locate near their
place of work. Intensification may lead to residential
developments cheek-by-jow!l with industrial ones.

Warehouses will also become larger and taller,
making better use of the space assigned for industrial
development. Roof space will be carefully divided
between solar panels, skylights to improve natural lux
levels and perhaps even landing strips for drones. The
space below ground may also be used more often,
with crane-driven ASRS systems sunk deeper into the
landscape, reducing the visual impact as well as the
risk of noise pollution.
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Warehouses will also become larger and
taller, making better use of the space
assigned for industrial development.

In the 2020s, planning permission is time-
consuming, with poor levels of productivity and
accountability. But in future, with appropriate levels
of government commitment, warehouses will be
built on land formerly designated ‘green belt’,
unlocked through consensus by a swift and effective
permit system. Authorities will always have political
constraints, especially for competing land uses such
as housebuilding. The warehouse of the future will
have to offer mitigations including excellent traffic
control measures, sophisticated landscaping and a
responsible approach to biodiversity with rewilding
and beehives a common sight. Developers will
compete to demonstrate their commitment to local
communities, investing in shared sport and leisure
facilities, funding parks and libraries to win the right
to build where demand is highest.

Labour shortages will necessitate high-quality
facilities such as training hubs, truck-stops with
restaurants, gyms, spotless toilet and shower rooms
and secure parking. Warehouse workers will expect
EV charging, efficient public transport links and
affordable childcare provision on site.

The warehouse of the future will be a safer and more
comfortable working environment too. Integrated
Building Management Systems that oversee heating,
ventilation, air conditioning, lighting, and security
will use sensors connected through the Internet

of Things (IoT) and rely on Al to provide real-time
monitoring and predictive analytics, dynamically
adjusting lighting and airflows and guiding
evacuations in the event of an emergency.

https:/www.eea.europa.eu/data-and-maps/figures/predicted-climate-change-impact-on
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Consumer Demand: Capitalism and the Circular Economy

Irrespective of economic booms and busts,
inflationary spikes or periods of unemployment,
consumer spending has risen inexorably over the
decades. The UK’s population will continue to grow.
Additionally, more of the population will live in
single-person households, another factor which will
drive up consumption. Some consumer spending
will be diverted from traditional acquisition of
goods towards less tangible consumables such as
experiences (a trip to the theatre or a holiday) and
virtual services (a subscription to an online gaming
platform or streaming service). Even so, warehouses
will have to respond to rising demand for consumer
goods.

Boston Consulting Group reports that consumers
feel surprisingly positive and even excited about
the potential of Al, especially to improve their daily
lives? . The concept of ‘satisficing’ dates from the
1950s, when consumers could not be expected

to make perfect economic decisions, but with so
much data available, alongside high-powered tools
to help people weigh up their options, Al will make
sophisticated purchasing decisions much simpler.
We can expect to see demanding consumers with
high expectations about the assortment and price
they are offered, as well as a low tolerance for out-of-
stocks and - in ecommerce - exacting requirements
for convenience, including speed of delivery and
simplicity of returns.

The role of the warehouse as an inventory buffer
to preserve these customer service levels will drive
up both working capital and public space, but

warehousing cannot grow exponentially to meet
these increasing demands. Inventory planning will
have to significantly improve.

Alongside the unstoppable rise of consumer demand,
however, we will also see the growth of asset-

light lifestyles. If price and availability are reliable,
consumers will shop more frequently and move away
from bulk-buying. The prevalence of environmental
concerns will make frugality attractive as a status
symbol for the wealthy as well as a necessity for the
poor. Rental models will be adopted for goods which
were once bought, such as domestic appliances,
bicycles, or maybe even shoes and socks, putting
more pressure on supply-chains as vendors take
responsibility for managing household inventory.

Consider the importance of ‘provenance’ for items
which already have a strong second-hand market,
such as the full-service history for a classic car or the
designer label inside a vintage shirt. Warehouses will
have to preserve these audit trails with excellent data
management and new security measures to protect
brands and consumers against innovative criminals
who spot lucrative opportunities for misinformation.
A century ago, it was rare to see ingredients listed on
food packaging, or fabrics named on clothes labels.
The Woolmark Label was introduced in the 1960s and
voluntary labelling of food allergens only began in the
1990s. The volume of data that accompanies each
item on its circular journey through the economy will
increase and the security and veracity of that data
will be a new challenge for supply chain professionals
to manage.

Questions About GenAl Use in the Workplace Primarily Elicited Excitement,
with Some Limited Concern

Top areas of excitement

60%

Aiding Making work
learning and life more
education efficient

70%

are excited

Top areas of concern

are
conflicted

are
concerned

30%

Job impact

2https:/www.bcg.com/publications/2024/consumers-know-more-about-ai-than-businesses-think
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Technology: Hardware, Software and Artificial Intelligence

In 2025 only 10-15% of global warehouses use
robots; this proportion is set to grow dramatically,
driven by a combination of rising labour costs and
falling automation costs. There is also a link to land
use: automation can allow businesses to make
better use of the warehouse space they already
occupy, reducing the cost and disruption of moving
to new larger premises. The business case for
implementation will be especially strong where the
weight and size of goods is regular and simple to
handle, and the throughput is predictable.

In the next decade or so, we can expect to see
widespread retrofitting of robotic solutions such

as automated guided vehicles (AGVs) to semi-
automate existing manual operations, particularly
in warehouses with a high level of processing such
as picking and packing. The ‘try before you buy’
option to fund this through low-capex Robots As A
Service (RaaS) rental may help to de-risk trials, but
it is not a sustainable model. Robots are more likely
to be funded in the same way as fork-lift trucks,
through outright acquisition or an operating lease,
with maintenance contracts being essential for both
options.

Longer term, as automation becomes the norm for
a wider range of warehouses, property developers
may change the layout and design of their ‘on spec’
warehouses, with higher eaves heights for fully

automated dark-stores, smoother mezzanine floors
to avoid tripping the robots up, sufficient electrical
supply to allow more battery charging; and changes
in the relative proportion of office space as the
human jobs become more digital and desk-based,
with more working from home even for pickers and
mechanics who traditionally had to be on site.

The types of automation deployed will change too;
and flexibility will be key. 3D printing will allow more
bespoke solutions to be created, knitting together
different off-the-shelf solutions to meet increasingly
specialised needs, automating the assembly of a
gift-pack or sewing the missing button back onto a
garment.
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In software too, one of the many opportunities that
Al presents, is the chance to integrate systems that
once refused to communicate with one another. The
enterprise-wide implementation of ‘a new system’ will
become a horror story from the past. Sophisticated
interfaces built by Al will do away with the need for
costly upgrades. Instead, a mish-mash of legacy and
cutting edge systems will interface perfectly, to meet
the bespoke needs of any complex supply chain.

With WMS and other data-rich systems operating
‘in the cloud’ new crimes will become possible.
Cybersecurity strategies will evolve to address
increasingly sophisticated threats, including
ransomware, advanced persistent threats (APTs),
and attacks targeting loT devices. Logistics
professionals of the future will regularly collaborate
with law enforcement agencies to share intelligence
about threats and coordinate effective responses to
cyber incidents.

The Role of Al in Warehousing

m Forecasting patterns (supply disruption,
consumer demand, labour needs, energy use)

m Route optimisation (in the warehouse, on
transport networks, across the world)

m Analysing data from sensors to predict
maintenance (equipment, buildings,
infrastructure)

m Using camera vision for inventory control or
pedestrian safety

m Creating digital twins for scenario planning and
training

m Allowing users to give prompts to robots in
everyday language

m Al and camera-supported item-picking
robots will learn to change their technique
autonomously adapting to different items and
types of packaging




The Warehouse of the Future: Predictions from 2025 to 2050

Warehouse buildings constructed in 2025 will still
be occupied in 2075 and beyond, but the energy
sources they rely upon will be completely different.
In the 1990s, renewables accounted for just 2% of all
electricity generation in the UK, but the proportion
is around 40% now and set to rise further.
Meanwhile, the grid infrastructure was built for an
era of centralised production - when the National
Grid was established in the 1930s, coal-fired power
stations were predominant.

The UK Government wants 70GW solar capacity by
2030 and acknowledges that warehouse rooftops
are currently an underexploited resource. There is
already sufficient finance available and excellent
payback periods of around 4-5 years, which are

set to improve as the cost of the technology falls,
relative to the power each panel can produce.

There will be huge demand for electrically-powered
transport. Not just the workforce in their EVs, but also
the freight. According to the UK Government 216 billion
tonne-kilometres of domestic freight were moved in the
UK in 2022, more than 80% by road transport :

billion tonne-km (2022)

road (S 175
Water - 25

Rail . 16

Est MJ per T-Km

Water - 0.3
i 0.5

billion MJ pa

road (T 175-0
Water | 7.5
Rail 8.0

190.5

- N

Energy: Renewable Energy Sources and Changing Demand

Using solar energy, the UK would need
approximately 30GW of capacity to generate

the requisite 190 billion megajoules (or 53 million
MWh) to power a year of freight. But not only is
our demand for freight transport likely to increase;
there are other electrical needs too. Temperature-
controlled warehouses will still rely on electrical
power to store chilled and frozen goods including
food and pharmaceuticals. Battery-electric forklifts
are already becoming the norm due to their low
operating costs, zero tailpipe emissions, and
suitability for a versatile range of operations.

Energy efficiency in automated distribution facilities
Credit: Swisslog

When considering energy recuperation and energy-
sharing technologies, high-bay robotic pallet shuttle
systems offer even greater efficiency, consuming
70% less energy than traditional ASRS cranes

and using space better. They are more versatile

for storing multiple SKUs and batches together,

but tend to offer slower throughput times than
conventional adjustable pallet-racking and work best
with regular palletised stock. New technical storage
media may well be developed which can operate
faster and handle uglies too.

Robots will have to learn to be careful too.
Environmental concerns will not only drive the shift
to renewable energy, but they will lead to further
reductions in packaging, leaving delicate goods
more vulnerable to damage. By 2050 we will be
better at optimising the three-way tension in the
environmental consideration of packaging design:
using recycled packaging materials, reducing

the weight to be transported, and avoiding the
wastefulness of product damage.

Shttps:/www.gov.uk/government/statistics/transport-statistics-great-britain-2023/transport-statistics-great-britain-2022-freight

“https://www.swisslog.com/-/media/swisslog/documents/intralogistics-automation/whitepaper/whitepaper_energy_efficiency.pdf
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Commercial Models: Digital Platforms and the Commoditisation of the 3PL

Effective supply chain management gives
organisations their competitive advantage with the
supply chain function often based on three core
pillars: integration, collaboration, and coordination.
In dynamic markets, coordination is particularly
crucial for enhancing supply chain efficiency.
Manufacturers, retailers and others can find that
using a third-party logistics (3PL) specialist to

link internal processes with external suppliers

and customers, leads to cost reduction, improved
responsiveness, and better service levels.

eb \/ @ Tripadvisor
Uber /) airbnb

The old adage that “people buy from people”
simply does not stand up to modern scrutiny.
When a commercial exchange is commoditised, the
process (including the right of redress) is simplified
and the choice is easy to navigate, it turns out

that people love automated procurement! Ebay
(1995) TripAdvisor (2000) AirBnB (2008) and
Uber (2010) demonstrate the phenomenon. These
decentralised models of trading all rely on digital
literacy, the ubiquity of handheld user platforms
(currently the mobile phone app) and sophisticated
algorithms for marketing. Historically, 3PL business
development has been a dark art with shady deals
struck in smoke-filled rooms or on the golf courses,
but this is already changing and some analysts
predict that On Demand Warehouse (ODW) could
altogether dispense with the need for long-term
contracts and replace contract logistics with the

‘pallet hotel’, a concept pioneered in Seattle in 2013.

But the truth of ‘people buy from people’ is that
we need social proof in order to buy confidently.
Trust signals, badges, and activity notifications are
essential to the contemporary platforms mentioned
above, so maybe UKWA will host the ‘TripAdvisor’
of warehousing where buyers and sellers receive
ratings to help new market participants build trust.

Property investors will need to reevaluate their
return-on-investment metrics as occupiers become
more transient. Simultaneously, these occupiers
must adapt by developing new models to assess
the productivity of warehouse space. Al will play a
crucial role in providing accurate forecasts to verify
the true availability of space. However, warehousing
encompasses more than just storage; it includes the
delivery of value-added services as well.

3PL providers must refine their systems to ask the
right questions regarding resource allocation and
pricing. They also need to establish a balance in data
sharing with clients, ensuring enough information is
exchanged while maintaining security, particularly
for sensitive data relevant to commercial operations
and national security, such as defence supply chains.

The landscape of business-to-business relationships
will continue to evolve, presenting opportunities

for agile SMEs to carve out their niches while

also leading to consolidation. We can expect to

see increased mergers and acquisitions within

the 3PL sector, alongside a trend toward greater
outsourcing, as seen in recent partnerships like
Currys and GXO. Major brands will continue to
outsource their warehousing needs in order to
access specialised expertise. Such outsourcing is
less risky when effective data sharing is in place.

As digitalisation advances, barriers will diminish,
paving the way for the emergence of a sophisticated
ecosystem of businesses that leverage digital
platforms and data sharing for enhanced operational
efficiency.
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Labour Markets: Who Works Here and What Do They Do?

A decade ago, the UK Commission for Employment
and Skills predicted “the UK workforce in 2030 will be
multi-generational, older, more international and female.
Technology will be pervasive, jobs more fluid and the
global labour market highly competitive”. Rob Hart’s
2019 novel The Warehouse paints an altogether more
dystopian future where a single dominant employer
exploits lonely workers doing tedious manual work in a
soulless segregated campus.

Neither workers nor jobs should be defined as ‘low-
skilled”. Skills including manual dexterity and hand/

eye coordination are often even more important in
entry-level warehouse jobs than in purportedly skilled
professions like law or academia. In many jobs, the level
of skill deployed will increase when things go wrong:
trouble-shooting may be required along with good
decision making and communication skills to escalate
where appropriate.

Will the future be more diverse? Yes! But access to the
labour market is not a given for everyone. It will continue
to be difficult for military veterans to adjust to the
civilian workplace. Neurodiverse or disabled candidates
will still face a social stigma and struggle to secure
gainful employment. A lack of school qualifications,
poor spoken English learned as a second language

or even a criminal conviction will count against you

in the recruitment processes of 2030 too. Entry-level
warehouse jobs are therefore something to be proud of,
they create opportunities and foster social mobility.

And these jobs are far from ‘dead end jobs’: in America,
a 2006 study showed that “Over 90% of entry-level,
low-skilled jobs have promotional opportunities”. In the
warehouse of the future, promotion will be supported by
training programmes including the UKWA Warehouse
Manager Certificate of Professional Competence.

We hope that qualification will become the industry
standard, driving up standards and professionalising the
sector. This and other types of training will be available
in a wholly digital format, with a multi-lingual offering.

Working from home and other hybrid employment
options may not initially seem well suited to a physical
environment like the warehouse. But consider the rise
of automation: will engineers monitor the performance
of multiple warehouses from one location, peering

at CCTV screens and diagnostic reports with equal
effectiveness, whether from a bleak bedsit in Bradford
or a beautiful beach bar in Bali?

The growth of automation is going to lead to increased
demand for technical skills and experience of managing
automation’s commands. And tools like cobots and
exoskeletons will appeal most to individuals who are
tech-savvy and relish a futuristic working environment.

The fragmentation of workplace relationships and the
gig economy could lead individuals to put their prices
up, dynamically selecting which warehouse shiftwork to
accept, from the highest bidder. Successful companies
will learn to benefit from this way of working.
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The Role of the Trade Body

a Rk géﬂ

We Talk About We Build We Help
Warehousing Community Members

We Raise Industry
Standards

The UK Warehousing Association represents its 1,000
member companies across the sector. Reflecting

on the organisation’s vision for the future, UKWA is
dedicated to ensuring its mission will remain relevant
to members and the wider logistics sector.

1. Talking About Warehousing:
Advocacy and Awareness

UKWA will act as a powerful advocate, raising
awareness of the critical role that warehousing

plays in the economy. By promoting the importance
of modern warehousing practices, including
sustainability, automation, and efficiency, UKWA

can influence government policies, planning
regulations, and public perception. Through public
speaking, media campaigns, and industry reports,
the association can ensure that warehousing issues -
such as land use, labour shortages, and technological
innovation - are well understood by policymakers,
investors, and the general public. This will help shape
the dialogue around warehousing as an indispensable
forward-looking sector.

2. Raising Standards:
Certification and Best Practices

UKWA is well-positioned to elevate industry
standards by developing and promoting industry-
wide certifications, such as the UKWA Warehouse
Manager Certificate of Professional Competence.
By encouraging the adoption of best practices,
the association can ensure that its members meet
high levels of operational efficiency, safety, and

sustainability. UKWA will continue to organise
workshops, training programmes, and industry
benchmarking, ensuring they remain relevant as
times change and warehouse operators implement
cutting-edge technologies and sustainable practices,
improving performance.

3. Building Community:
Networking and Collaboration

One of UKWA's key strengths is its ability to build

a strong community of warehousing professionals.
By hosting networking events and creating a
powerful online presence, the association fosters
collaboration among stakeholders, from small

and medium enterprises (SMEs) to distribution
departments in every sector as well as large logistics
firms. This sense of community helps members share
knowledge, explore partnerships, and collectively
address challenges such as climate change, digital
transformation, and labour shortages. UKWA will
provide modern digital platforms for knowledge
sharing, creating a network of support that
empowers members to learn from each other and
adopt best practices.

4. Helping Members:
Support and Advice

UKWA supports its members by providing a wide
range of services, from legal advice and industry
insights to market trends and lobbying efforts. As
times change, we will continue to offer tailored
guidance on navigating industry changes, such as
adapting to new automation technologies or securing
financial support for sustainable investments. By
offering practical tools and resources, UKWA will

help its members stay competitive and resilient in an
evolving landscape.
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Conclusions

The transformation of land use and warehouse
development is inevitable as technological
advancements, economic pressures, and
environmental concerns shape the future of

logistics. Warehouses will evolve into sophisticated,

multi-functional spaces, built with sustainability
and flexibility in mind to adapt to both immediate
and long-term needs. The shift toward renewable
energy, smart building designs, and automation
will redefine how these structures operate, not
only improving efficiency but also reducing their
environmental footprint.

In parallel, consumer expectations will continue
to drive change, with demands for faster, more
personalised services and higher standards

of social and environmental performance,
putting pressure on supply chains to innovate.
The adoption of Al and digital platforms will

- N

streamline operations, offering new opportunities
for integrating complex systems while improving
transparency and security. However, these
advancements will also bring challenges, such as
heightened cybersecurity risks and the need for
upskilling the workforce. Ultimately, the success of
this transition will depend on how well real estate
stakeholders, developers, and logistics providers
collaborate to create adaptive, resilient spaces
that meet the evolving demands of a rapidly
changing world.

In this context, UKWA will continue to play a

vital role within the UK warehousing sector by
advocating for the industry, raising operational
standards, fostering a sense of community, and
providing direct support to its members, ensuring
they are well-equipped to face every challenge and
seize the exciting opportunities of the future.
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