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Few markets in history have seen such sustained 
double-digit growth as has ecommerce. There 
is little evidence that growth will be slowing 
soon, as entire traditionally brick-and-mortar 
sectors, such as grocers, continue to convert to 
online channels. Growth in ecommerce creates 
pull-through demand for a litany of industries 
including logistics, packaging, construction and, 
specifically, warehouse automation solutions.

In 2019, the value of the ecommerce market in the U.S. was $550 
billion-$600 billion, with estimates of the market exceeding $1 
trillion by 2024 and ample runway outside the forecast period.1 
While overall macroeconomic conditions will remain challenging 
for the foreseeable future due to the COVID-19-driven 
recession, the pandemic has accelerated ecommerce penetration 
significantly and is now expected to result in a new normal, 
providing an incremental uplift to ecommerce (see Figure 1).

Warehouses have historically been characterized by slow 
growth and limited use of technology; however, this 
dynamic has changed. Understanding trends in warehouse 
automation, opportunities across both asset-light and asset-
heavy investments, technologies (including both hardware and 

software), and the corresponding M&A landscape is critical 
for market participants. This includes both generalist and 
technology-focused private equity investors, as well as strategic 
buyers ranging from technology to more traditional industrial 
firms (see Figure 2).

Warehouse automation fundamentals

Beyond ecommerce megatrends, the following are a variety of 
themes that render the warehouse automation market broadly 
attractive and can underpin an investment case:

• Low automation penetration today. Despite significant 
investment from retailers and parcel delivery services, usage 
of automation solutions within warehouse settings remains 
low. Today, ~60% of existing warehouses currently use no to 
low levels of automation, and an incremental 30%-35% of 
warehouses use basic mechanical solutions (e.g., conveyers, 
manual labor). Of the total installed base of warehouses, only 
1%-2% are estimated to be fully automated, “lights out” 
warehouse solutions (see Figure 3).

• Significant rationale for increased automation. Shifting 
retailer behavior and consumer expectations are creating 
a significant need for incremental automation within 
warehouses. Given consumer demands for next-day (and 
even same-day) delivery, there has been a surge in demand 
for “last mile” urban fulfillment centers, which are typically 
supported by very large distribution centers located in the 
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outer ring of a city. Automated solutions typically have the 
greatest return on investment in both very small and very 
large facilities, and consequently benefit from this demand 
dynamic. Additionally, increased throughput volume and 
SKU proliferation, a greater variety of order and package 
types, more frequent product returns by end consumers, and 
COVID-19-driven social distancing protocols on warehouse 
floors all support the rationale for continued investment in 
automated solutions by warehouse operators.

• Underlying technology developments. As robotics and 
automated vehicle technologies mature, their applications 
broaden across the warehouse landscape and become more 
applicable to a greater number of operators and warehouse 
use cases. Increased adoption of complex automated sort 
and retrieval systems ASRSs typically necessitates leveraging 
third-party expertise for design and maintenance rather than 
developing in-house solutions. Each of these technologies 
creates the opportunity for data collection and, in turn, 
warehouse-specific analytics software.

• “Dark stores.” In addition to last-mile parcel delivery facilities 
operating near urban centers, dark stores, where a previously 
designed retail space is repurposed for ecommerce fulfillment, 
are also growing in popularity. This dynamic includes the use 

of vacant retail stores as fulfillment centers as well as the 
reallocation of retail square footage within an operational 
facility to function as a micro-fulfillment center in the “back of 
store.” While a variety of retail segments are now leveraging 
this fulfillment model, its value proposition is highly applicable 
to online grocery delivery, which benefits from being located 
in close proximity to its customers, given the need to keep 
food at prescribed temperature levels throughout the delivery 
process. As a result, warehouse automation solution providers 
are now designing small-scale automated systems to meet the 
needs of dark-store operators.

Expansion opportunities

Within the warehouse automation market, there are a variety of 
investment opportunities for private equity investors and strategic 
buyers seeking to capitalize on broader market trends and 
underlying ecommerce velocity. Understanding the intersections 
of these opportunities and developing a long-term investment 
thesis given market growth expectations are critical for investors 
looking to target the space.

Software and controls solutions vendors

There are several types of automation software used across 
warehouses (see Figure 4). A traditional tech stack in an 

Figure 1

Percentage of U.S. credit card online spend, by product category

2019 range (min. to max.) 2019 average Spring 2020 peak July 2020 average

Apparel 15.7%-33.9% 21.9% 64.2%
31.4%

9.5 percentage points 
above 2019

Beauty and  
personal care

14.5%-34.2% 27.2% 93.5%
42.5%

15.3 percentage points 
above 2019

Furniture and  
electronics

19.3%-41.7% 24.6% 66.9%
38.9%

14.3 percentage points 
above 2019

Grocery 8.4%-12.4% 10.4% 21.0%
19.4%

9.0 percentage points 
above 2019

Home  
improvement

4.8%-8.2% 6.1% 12.0%
9.5%

3.4 percentage points 
above 2019

Pet care 20.6%-35.8% 27.4% 46.6%
32.4%

6.0 percentage points 
above 2019

Source: Civis Analytics; L.E.K. research and analysis



automated warehouse leverages warehouse management software 
(WMS) for management of inbound products and order fulfillment 
and a warehouse control system (WCS) to manage automated 
picking, sorting and material handling equipment (MHE). 
Increasingly, warehouses are turning to warehouse execution 
systems (WES), which combine the functionality of WMS and a 
WCS into a single system with the aim of better orchestration 
across a facility’s MHE. While there are larger, integrated players 
within this space, specialized players still represent over 50% of 
the market. These specialized providers, especially those with 
advanced WES functionality and compatibility across the landscape 
of MHE vendors, are particularly attractive in our view.

MHE

There are six primary types of handling equipment used within 
automated warehouses: pick-and-put systems, conveyer systems, 
storage systems (e.g., ASRS), sortation systems, transportation 
systems (e.g., automated guided vehicles [AGVs]/autonomous 
mobile robots [AMRs]) and palletizing systems. An ASRS is 
typically a fixed robotics system, and these represent the majority 
of warehouse operator spend on robotics; however, AGVs are 
expected to represent the majority of spend within the next 
five years. The AGV market is characterized by both larger MHE 
vendors — that typically provide end-to-end solutions across 
MHE — and specialized point solutions vendors. While increasing 
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Figure 2

Notable warehouse automation M&A activity

Acquires

2015

Acquires

2012

Acquires

2019

Invests in

2017

Acquires

2017

Acquires

2017

Acquires

2019

Acquires

2018-2020

2012 2020

Level 0

Fully manual with no 
usage of automation 

software or equipment

~35% of 2019 
warehouses

Level 1

Manual picking 
supported by 
warehouse 

management software

~25% of 2019 
warehouses

Level 2

Mechanized support 
includes conveyers, 

picking systems; 
control systems remain 

uncommon

30%-35% of 2019 
warehouses

Level 3

ASRSs common; 
control/ execution 

systems are required 

~5% of 2019 
warehouses

Level 4

Virtually operator free; 
autonomous vehicle 

usage is common

1%-2% of 2019 
warehouses

Figure 3

Warehouse automation by level

Source: L.E.K. research and analysis

Source: L.E.K. research and analysis



penetration of level 3 and level 4 automation is expected to 
benefit players across all six equipment types, those market 
participants that can serve a broad spectrum of warehouse 
operators (e.g., mega warehouses in the outer ring, micro-
fulfillment centers) are expected to be best positioned to benefit 
from market-driven tailwinds.

Integrators

Warehouse integrators sit at the intersection of software and 
MHE and design end-to-end systems to meet the needs of 
automated warehouse operators. They typically have experience 
working across and integrating a variety of MHE and WCS/WES 
offerings; a subset offers its own software solutions. Although 
the integrator landscape is not very consolidated, it is relatively 
more consolidated than other opportunities in warehouse 
automation, which may limit the attractiveness of the opportunity 
for potential investors considering roll-ups and/or bolt-ons within 
an integrator-focused strategy.

Storage systems and support structures

While a smaller market opportunity than MHE or integration, 
manufacturers in the storage system and support structure 
space have seen tremendous growth and financial performance. 
Potential products within this space include multilevel shelving 
as well as steel mezzanines and catwalks required to access 

shelving and maintain multilevel MHE equipment. These systems 
are of particular value in last-mile facilities, which utilize more 
vertical storage given the cost of incrementally larger warehouses 
(based on floor square footage) within urban environments. 
Manufacturers with the technical (and value-add) capabilities to 
design and build within these vertical facilities are expected to be 
advantaged relative to those that focus on larger, more traditional 
warehouse footprints.

Conclusion

Prior to the COVID-19 pandemic, the warehouse automation 
market was viewed as highly attractive and positioned for 
sustained growth driven by continued ecommerce penetration 
and an increasing shift to automation levels 3 and 4 by operators. 
Despite macroeconomic headwinds, these trends have largely 
accelerated and are now complemented by COVID-19-specific 
dynamics such as step changes in demand for online grocery 
fulfillment and increasing social distancing requirements in 
warehouses. While the total warehouse automation market is 
expected to grow well in excess of gross domestic product for the 
foreseeable future, understanding the highest growth pockets of 
the market (and targets within) is critical for both private equity 
investors and strategic buyers.

1Emarketer sales forecast; AB Bernstein sales forecast

Executive Insights

Page 4  L.E.K. Consulting / Executive Insights

Figure 4

Universe of warehouse systems

Source: L.E.K. research and analysis

Pick-and-put systems

Motorized solutions that transport products and 
materials throughout the warehouse facility; 

includes AGVs and AMRs

Conveyor systems

Conveyor belts that deliver, store, and transport 
products and raw materials

Storage systems

Computer-controlled equipment that stores 
and retrieves inventory from racks and shelves; 

includes ASRSs

Sortation systems

Mechanical systems that sort products 
automatically to improve throughput and 

efficiency

Transport systems

Motorized solutions that transport products and 
materials throughout the warehouse facility; 

includes AGVs and AMRs

Palletizing systems

Systems for stacking cases of products onto pallets 
for shipment or storage

Automation software

Coordinates functionality of automated equipment within the warehouse and feeds data into enterprise resource planning (ERP) software
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