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Automated technology and changing 
customer requirements result in profound 
changes to supply chains around the globe.
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Around the globe, supply chains are driven by automated 
technology and changing customer requirements.  
CBRE has been discussing and reporting on these trends  
and their consequences for real estate markets. One of  
the key outcomes that followed was the prediction that 
vertical building solutions for logistics operations are  
going to increase.

A more efficient use of land is the main and most obvious reason to opt for a vertical 
building solution. Limited availability of land and/or high land prices might impel logistics 
operators to opt for high-rise expansion. It is not always the only reason though: efficient 
picking and quick-to-reach storage locations might be other reasons for a vertical solution. 
The consequences for the industrial real estate sector can be far reaching, as building 
requirements profoundly change and the rent and service cost charges of a vertically 
structured warehouse could be different from that of a standard warehouse. 

This report explores why vertical solutions are a growing trend  
and how it can impact Europe’s logistics real estate markets.

Up in the air
The case for vertical logistics solutions
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Vertical logistics
Order picking typically accounts for about half of warehouse 
operating costs, and in turn travel by operating staff takes up 
about half of the order picking costs.

It should be noted that vertical storage 
solutions and multi-floor warehouses 
are by no means new phenomena. 
Before world war II they were actually 
a standard feature across the globe, 
as warehouses were located close 
to rail terminals or directly near the 
customer, mostly inside cities where 
land was scarce and expensive. Free 
height and handling speed was less of 
an issue in those days, making multi-
floor warehousing an efficient solution.

Since then, the evolution of road transport, 
an increasing focus on handling efficiency 
and the introduction of the forklift truck 
has moved warehouses out of the cities 
and brought them down to a single floor, 
gradually increasing the free height and 
finally evolving into the large-scale XXL 
distribution centres that we are seeing today. 

However, the same factors have continued 
to evolve and might begin to reverse, or at 
least alter, the optimal building layout of a 
warehouse. As this report will point out, the 
supply of land at the most optimal locations 
is increasingly becoming scarce, leading to 
higher prices.

Just as the introduction of the forklift  
truck spawned the current standard  
single-floor warehouses, further advances 
in materials-handling technology allow for 
the automation of stacking, picking and 
packing in high-rise or multi-level facilities. 
It makes efficient handling possible at 
heights that would be difficult to reach with 
manually operated equipment. As such, the 
combination of vertical construction and 
automation can make savings on both land 
requirements and human resources.

As a rule of thumb, order picking typically 
accounts for about half of warehouse 
operating costs, and in turn travel by 
operating staff takes up about half of the 
order picking costs. This provides a strong 
incentive to use systems that minimise travel 
distances in a warehouse. Obviously, the 
more intensive the picking is, the more urgent 
this becomes – if pick-travel costs exceed the 
investment costs for a vertical solution they 
become a viable option. Automated vertical 
solutions are attractive options for operations 
that have a large storage requirement and 
either have less intensive picking activity or 
are able to do it automatically, for example 
by implementing an automatic storage and 
retrieval system (AS/RS) which can work in 
narrow aisles and with high racking.

Vertical building solutions generally take  
the shape of two distinct forms: the high-bay 
warehouse and the multi-floor or  
multi-level warehouse.

A general rule of thumb states that 
if the land costs make up more than 
50% of the total construction costs, 
it makes sense to go vertical. 
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High-bay warehouses
A high-bay warehouse is a term that 
can apply to any warehouse that 
exceeds the common height of a 
standard logistics facility, which has 
been increasing over the years and 
currently can be set at about 10 to 12 
metres. As such, it could even refer to 
a multi-floor warehouse. However, in 
many cases, and also for the purpose 
of this report, the term is specifically 
used for ‘tower-like’ single-floor 
structures that substantially exceed 
the height of a standard warehouse. 

High-bay warehouses can either have  
built-in storage systems, or can have the 
racking used as an integral part of the 
building, i.e. as supporting structure for 
the walls and roof of the warehouse (silo 
storage). By using such a vertical storage, 
the stowing capacity is maximised, traffic 
inside the warehouse is minimised and 
the goods are easy to reach. This greatly 
enhances the efficiency of the supply chain 
and the delivery process. Most high-bay 
construction is accompanied by a form  
of automated picking. In order to enable  
high-bay solutions, a standard form of 
picking is essential in any case, so it 
generally concerns whole-pallet storage 
and retrieval, or routine picking of uniformly 
shaped goods. 

High-bay warehouses or warehouse  
units are often equipped with an  
automated storage and retrieval system 
(ASRS or AS/RS). This consists of a variety 
of computer-controlled systems for 
automatically placing and retrieving loads 
from defined storage locations. 

Automated storage and retrieval 
systems (AS/RS) are typically used  
in operations where:

• There is a high volume of goods  
being moved into and out of storage

• Storage density is important 
because of space constraints

• No value is added (no processing, 
only storage and transport)

• Accuracy is critical (e.g. risk 
of expensive damages)

It should be noted that in most cases where 
a high-bay solution is used, it is part of 
a larger warehouse structure which also 
contains standard units.

Source: The definitive guide to warehousing: managing the storage and handling of materials and products in the supply 
chain – Council of Supply chain Management Professionals and Keller, S.B. & Keller, B.C. (2014)

In order to enable high-bay solutions, a standard form of picking 
is essential, so it generally concerns whole-pallet storage and 
retrieval, or routine picking of uniformly shaped goods.
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Multi-story warehouse
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Multi-floor, multi-story or  
multi-level warehouses are, as 
the name suggests, warehouses 
consisting of more than one 
floor, which drastically increases 
the available floor space without 
causing a bigger footprint. Access 
to the higher floors of a multi-floor 
warehouse can be granted via two 
ways: on the outside with access 
ramps for vehicles (ramp-up), or 
on the inside via cargo lifts and/or 
conveyor belt ramps.

Multi-floor logistics facilities are a  
well-known feature in East-Asian markets, 
where densely populated cities and lack 
of land make them an efficient solution. 
Initially, cargo lifts were the most common 
connector between the different floors of 
these facilities, but nowadays ramp-up 
warehouses are more common, which 
means the lorries and vans are able to reach 
each floor by means of an access ramp. 

Several attempts to copy the ramp-up 
concept from Asia to other global regions 
have been made in the past, but despite 
a few isolated operations they have 
remained largely unsuccessful. In Asian 
cities, the generally smaller size of road 

The restructuring of supply chains, 
triggered by changing consumer 
requirements and the rapid growth of 
e-commerce, is a decisive factor which 
is changing the logistics landscape 
in Europe. It has led to a strong 
need for lean and efficient supply 
chains, resulting in a thinning of the 
warehouse network with larger and 
fewer facilities. Making maximum use 
of a site is key and there is a strong 
pressure on being able to store and 
handle as many units as possible.

Driven by economies of scale, warehouse 
networks are thinning and consolidating. 
Much has already been written about the 
general polarising trend between central 
XXL fulfilment centres on the one hand and 
more intricate last mile facilities on the other. 
The need for optimally performing last mile 
solutions is putting extra pressure on the 
location and design of such a warehouse.

E-commerce operations in particular involve 
many different items and therefore require 
extra space for picking and packing.  
Due to the many low-volume orders 
e-commerce operations typically revolve 
around piece picking, which is traditionally 
labour-intensive. Automation allows a 

freight vehicles increases the feasibility of 
ramp-up solutions. In Europe, the relatively 
abundant availability of land makes vertical 
sites relatively more costly than single-floor 
buildings, and the bigger size of road 
freight vehicles makes the construction of, 
and space and material needed for, access 
ramps costly and often impractical. Also, 
obtaining building and operating licenses 
for ramp-up and overtly multi-layered 
facilities is often more difficult.

On the other hand, the European market 
is increasingly seeing the realisation of 
implicitly multi-layered warehouses, where 
mezzanine floors in a standard big box 
facility are used to create a multi-level 
operation. As the next section of this report 
will explain, this is especially a popular 
solution for e-commerce fulfilment.

smoothing or replacement of manual 
handling, resulting in more accurate orders, 
fewer returns, lower labour costs and less 
picker travel time. It also makes operating 
on a smaller footprint possible. Automated 
systems are very costly, though, and a 
certain scale is needed to make the return 
on investment for an automated system 
possible. Going up in the air by using  
high-rise racking, or by adding mezzanines 
to the warehouse means more picking 
and storage capacity on the same plot of 
land. As this report will show, fully-fledged 
mezzanines can easily evolve into what is 
effectively a multi-floor operation, when,  
for example, return flows are handled on  
a mezzanine floor. But also in case 
of manual picking mezzanine floors 
can increase efficiency, for example to 
accommodate pickers who normally would 
not reach goods stored at great height in  
a standard warehouse.

The European market is increasingly seeing the 
realisation of implicitly multi-layered warehouses, 
where mezzanine floors in a standard big box facility 
are used to create a multi-level operation.

The case for vertical:

Efficiency
The restructuring of supply chains has led to a strong need 
for lean and efficient supply chains, resulting in a thinning 
of the warehouse network with larger and fewer facilities.
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A second trend that is likely to 
support the growth of vertical 
building solutions is the growing role 
of cities in the logistics landscape. 
In general, the role of the city in our 
society is growing according to the 
UN: 54% of the world population 
already lives in cities, and for Europe 
this is 74%. Cities are also growing 
more rapidly than the population as 
a whole. The importance of cities 
is further enlarged by the fact that 
retail and leisure facilities tend to be 
concentrated in them and they are 
attracting the most active, demanding 
and trend-setting consumers. Not 
only the homes of these customers, 
but also the many shops, restaurants 
and leisure facilities they visit have to 
be supplied accurately and in time.

This all means that supply chains are under 
increasing pressure to deliver consumer 
products and perishables into the cities, 
often in increasingly tight timeslots. 

Paired to the already growing need for last 
mile facilities resulting from the thinning 
of warehouse networks, the pressure to 
establish adequate delivery sites in and 
around the cities is mounting. 

At the same time, land suited and zoned 
for industrial use is becoming increasingly 
scarce. For example, the amount of 
industrial land in use in Greater London 
has declined from 8.3 thousand hectares 
in 2001 to 7 thousand hectares in 2015 
(source: GLA, London industrial land supply 
& economy study, 2015). This despite 
the fact that both the population and the 
number of retail and leisure facilities has 
been growing strongly in the same period.

The re-use of existing and non-logistics 
property in these cities is a sensible solution 
for coping with the growing scarcity of land 
suited for logistics, but it will not be sufficient 
to fulfil the need for specialised and 
efficiently operating city logistics facilities. 
The accessibility of such sites is also a major 
issue in this respect. As a result, the use of 
vertically structured buildings will become 
a virtually inevitable factor in enabling the 
further growth of city logistics.

The case for vertical:

City logistics
Paired to the already growing need for last mile facilities 
resulting from the thinning of warehouse networks,  
the pressure to establish adequate delivery sites in  
and around cities is mounting.
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Multi-floor vs high bay

The choice between a high-bay 
solution and a multi-floor warehouse 
mostly depends on the type of 
logistics operation involved. The 
diversity of goods handled in the 
warehouse and the intensity of 
picking and handling activity appears 
to be a decisive factor. High-bays 
are generally used for the storage of 
uniform, packaged products. Often, 
an automated picking system (AS/RS) 
has been installed in these cases. 

Multi-floor warehouses, on the other  
hand, answer to the need for as much floor 
space as possible on a given plot of land, 
for example where handling and storage  
of different types of goods can be facilitated 
and (partially) manual handling is required. 
Multi-product e-fulfilment is a great  
example of an operation where  
multi-level warehouses are being used,  
often by making use of extensive and 
multiple levels of mezzanine flooring. 

The diversity of goods handled indeed 
appears to be the key driver of a choice 
between a multi-level and a high-bay 
solution. This also implies that distribution 
centres of specific types of goods can 
have different shapes, depending on the 

The diversity of goods handled appears to be the key driver of a choice between a 
multi-level and a high-bay solution. This also implies that distribution centres of 
specific types of goods can have different shapes, depending on the way they are 
stored and the type of supply chain involved.

way they are stored and the type of supply 
chain involved. A fashion distribution centre, 
for example, could opt for a multi-level 
warehouse if the operation concerns different 
types of clothing with different shapes 
and sizes, and if there is a high handling 
intensity, for example when it involves the 
facility of a multi-product enterprise or 
retailer. This is especially the case if  
online deliveries are part of the operation.  
On the other hand, if a part of the  
goods, or possibly the whole operation, 
consists of goods with a standard shape  
and size, such as shoeboxes or hanging 
garments, they could very well fit into a 
high-bay warehouse.

The same comparison is possible for a 
wide variety of goods, including sensitive 
or temperature-controlled products such as 
pharmaceuticals and frozen products, and 
even for dangerous goods that are covered 
by the ADR agreement. On the other hand, 
there are also products which are less suited 
for a vertical solution. This mostly concerns 
heavy and bulky goods, such as white 
goods or genuine bulk storage. 

The following diagram provides a simplified 
overview of the balance between storage 
and handling in a warehouse, and which 
types of real estate solution are suitable 
options for the different combinations.

Source: CBRE Research, based on Strategos
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Ramp-up vs internal access

If a multi-level warehouse is the best 
option for a logistics operation, a 
subsequent choice has to be made 
between a ramp-up facility and 
an internally layered multi-level 
warehouse. Ramp-up facilities 
are essentially vertically stacked 
separated warehouse units, which 
can house different occupiers on 
different floors. Land price and 
building costs aside, the main 
problem with ramp-up warehouses  
in Europe is the size of the road 
freight vehicles. 

Large access ramps and sufficient 
manoeuvring space are necessary for each 
floor, running the risk of making the structure 
so costly and space-intensive that the 
advantages of going up in the air are offset. 
Problems would also occur if occupiers would 
take up more than one floor; they would have 
to shuttle trucks up and down the ramps. 
Most (planned) ramp-up warehouses in 
Europe only consist of two or three floors.

Internal vertical solutions, with mezzanine 
floors, multi-level pick towers and lifts or 
conveyor systems, virtually always involve 

 In Europe, an increasing number of warehouses are already effectively operating 
as multi-floor facilities, without being recognised as such due to their ‘standard’ 
outer appearance.

a single operation. However, inside this 
operation, different processes can be 
assigned to the different levels, for example 
by concentrating return management on a 
single mezzanine floor.

In Europe, an increasing number of 
warehouses are already effectively operating 
as multi-floor facilities, without being 
recognised as such due to their ‘standard’ 
outer appearance. Increasingly, mezzanine 
floors are structurally being built in new 
projects and operations functionally divide 
operations between the floors, for example 
return logistics on one of the mezzanines 
and the primary distribution on the ground 
floor. As mentioned, this model is especially 
popular with big e-commerce players.

Nonetheless, ramp-up facilities are also 
carefully gaining popularity in the European 
markets, as they are an obvious answer to 
the problem of housing multiple occupiers 
on a limited-sized plot of land. It is to be 
expected, however, that they will remain 
a niche product and, unlike their Asian 
counterparts, their number of floors will be 
limited to less than five. They will appear in 
the most land-constrained locations, in or at 
the edges of Europe’s largest cities.

Market implications

The search for efficiency and the growth of city 
logistics are the key drivers behind demand  
for vertical logistics solutions. Increasingly,  
they are made possible by automated 
technology. When implementing a vertical 
solution, multi-level facilities appear to be  
best suited for a diverse range of products  
with a high handling intensity, while products 
with a standard shape that allow for 
automated handling fit generally better  
into a high-bay warehouse. 

It is to be expected, therefore, that both  
multi-floor and high-bay warehouses will be 
more common features in Europe’s logistics 
markets, especially in and around cities. 
In case of multi-level solutions, the internal 
division model, with mezzanine floors, cargo 
lifts and conveyor belts, will dominate, while 
ramp-up warehouses are expected to become 
a niche product for the biggest cities. 

A hardly explored consequence of the 
expected growth of vertical warehouse 
construction could be the impact on 
rent calculation and property valuation. 
Currently, there is no standardised approach 
towards vertical structures, which has 
led to the fact that, from an investment 
perspective, they are often less favoured 
than standard warehouses.

High-bay units are mostly installed by the 
occupier and, especially in case of silo 
storage, are seen as part of the occupier 
equipment that is not part of the shell. 
Rents for high-bay areas are generally only 
calculated based on the footprint, which 
means the extra storage capacity is not 
taken into account. For multi-floor facilities, 
it is crucial whether the floors are part of the 
structure and developer and landlord owned 

or not. In a genuine multi-floor facility this 
will generally be the case, but mezzanine 
floors are often installed, and owned, by the 
occupier, in which case they do not generate 
extra income. Even if owned by the landlord, 
however, mezzanine rents are substantially 
lower than the ground floor rent - often not 
more than half of it. Of course this also 
relates to the fact that mezzanines in general 
have a much lower bearing capacity and 
cannot be used in the same way as the 
ground floor.

A further growth of vertical warehousing might 
in future lead to a discussion about charging 
for warehouse volume instead of warehouse 
surface, i.e. a rent per cubic metre or foot or 
even per pallet location. This would also make 
the product more interesting for investors as 
the vertical feature will generate extra income 
rather than being seen as an oddity in a 
standard warehouse, or not even belonging 
to the warehouse at all. This will, however, still 
depend on who pays for the installment. As 
such we expect that vertical installations will 
increasingly lead to more detailed service level 
agreements between landlord and occupier.

Communities will also have to deal with an 
increasing number of vertically structured 
warehouses. Genuine multi-floor buildings 
are often not or reluctantly allowed, as 
their environmental and traffic impact is 
substantial. But high-bay and internal  
multi-level warehouses also generate a 
higher traffic flow as well as a prominently 
visible structure in the environment. As the 
demand for vertical solutions increases, 
governments will have to develop a sensible 
policy for them, triggered by the opportunity 
to use land and energy in a more efficient 
way and led by the need to supply their cities.
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