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Innovation is transforming traditional, linear supply chains 

into ones that are more connected, intelligent, scalable, and 

nimble. Sensors are enabling data collection, advancements 

in computing power have improved predictive analytics, and 

supplemental tools – such as automation and wearables – 

are creating digital, continuously operating supply chains 

and interconnected networks of supply chain workers.

The 2016 MHI Annual Industry Report, developed in 

collaboration with Deloitte, reflects the views of nearly 

900 industry insiders – almost double that of last year’s 

survey. Respondents included manufacturers, distributors, 

service providers, and others – more than 50% of them 

with senior executive, general manager, or department 

head titles. 

The report introduces the concept of the always-on 

supply chain:

An integrated set of supply networks characterized 

by a continuous, high-velocity flow of information 

and analytics, creating predictive, actionable 

decisions that better serve the customer. 

This report also provides an update on eight technologies that 

are enabling these always-on supply chains and profiles the 

dramatic impact they are having (and will continue to have) 

on supply chains and the people who run them. They include:

• Predictive analytics

• Robotics and automation

• Sensors and automatic identification

• Wearable and mobile technology

• Driverless vehicles and drones

• Inventory and network optimization tools

• Cloud computing and storage

• 3D printing

A full 83% (up from 75% last year) of survey respondents 

believe that at least one of these eight technologies could 

either be a source of competitive advantage or a source of 

disruption for supply chains in the next 10 years. In fact, 

respondents considered each of them to be an even greater 

source of competitive advantage and disruption than just 

one year ago. 

The survey also found that two of these technologies 

(robotics and automation, driverless vehicles and drones) 

have already had a bigger and more rapid impact on 

supply chains than previously predicted. This accelerated 

pace of change is dramatically altering the way supply 

chains work, how they are managed, and how the 

always-on network is evolving. 

“The always-on supply chain has the potential to deliver 

massive economic and environmental rewards. It can 

boost productivity and sustainability, drive new markets, 

and encourage innovation, resulting in exponential 

change for industry and society as a whole,” says  

George Prest, CEO of MHI.

As the always-on supply chain becomes essential for 

business survival, companies from all industries will seek the 

best ways to harness it. Of course, the secret to determining 

who is ultimately successful will be in the details. Join us 

as we delve more deeply into the supply chain industry’s 

challenges, with a particular focus on how technology 

innovation can help pave the path to the supply chain of the 

future – a future that has already begun.



Survey highlights
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According to the survey, the innovations covered in this report 

are poised to grow significantly over the next five to 10 years. 

Following are some of the more significant findings. 

The top technologies that respondents say can be a source 

of either disruption or competitive advantage are:

• Robotics and automation (51%, up from 39% last year)

• Inventory and network optimization tools (48%, up from 

45% last year)

• Sensors and automatic identification (47%, up from 

42% last year)

• Predictive analytics (44 %, up from 38% last year)

Most disruptive technologies – Robotics and 

automation and driverless vehicles/drones both led 

in their perceived ability to create either supply chain 

disruption or competitive advantage, with a 12% growth 

spike since last year.

Adoption rates – Cloud computing and storage and 

sensors and automatic identification are leading in terms of 

adoption rates – with 45% and 44%, respectively. However, 

six of the eight technologies covered in this report have 

predicted adoption rates of 74% or higher over the next six 

to 10 years. Driverless vehicles and drones and 3D printing 

have predicted adoption rates of 50% and 48% respectively 

over the same period (see Figure 1).

Figure 1. Planned adoption of emerging technologies

Survey question: When do you believe your company will mostly likely introduce the following capabilities in 

your supply chain?
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Barriers to adoption – Fully 43% (up from 36% last year) 

of respondents believe the major barrier to investment in 

supply chain innovation is the lack of a clear business case, 

followed by lack of adequate talent to utilize technologies 

effectively (38%), and cultural aversion to risk (35%). 

Supply chain challenges – In order to successfully 

implement any of these technologies, companies need 

access to a skilled workforce. According to the survey, this 

is the biggest obstacle facing supply chain professionals, 

with a full 58% of respondents indicating that they face a 

significant challenge in hiring and retaining a skilled supply 

chain workforce (see Figure 2). Additionally, 56% (up from 

53% last year) say that training their workforce to use new 

technologies is a top priority. Other significant challenges 

include customer demand for faster response times (57%, 

up from 50% last year) and customer demand for lower 

delivery cost (56%, up from 51% last year).

Investments – More manufacturing and supply chain 

companies are upping their financial commitment to 

innovation. New technology investments totalling 

over $1 million have increased from 49% a year ago 

to 52% today. Three percent of respondents plan to 

spend over $100 million.

Figure 2. Challenges for organization’s supply chain

Source: 2016 Survey results

Not Challenging Somewhat Challenging Very Challenging Extremely Challenging 

33% 41% 20% 6% 

34% 34% 24% 8% 

19% 49% 26% 6% 

22% 40% 31% 8% 

18% 40% 30% 12% 

14% 41% 34% 10% 

11% 37% 38% 14% 

11% 32% 34% 22% 

10% 33% 41% 16% 

11% 31% 31% 27% 

Customer demands for more supply

chain transparency/sustainability

Customer demands for smaller,

 more frequent shipments

Increasing volatility of supply,

including supply chain disruptions

Increasing number of products

Customer demands for more

customized products and services

Increasing volatility of demand

Increasing competitive intesity,

rising customer service expectations

Customer demands for

lower delivered costs/pricing

Customer demands for

faster response times

Hiring and retaining

a skilled workforce

0% 20% 40% 60% 80% 100% 



How digitized supply chains  
are disrupting business models
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The innovations driving always-on supply chains are initially 

disruptive, but they can also help companies optimize 

processes and improve operational efficiency, creating a 

more flexible experience for workers and driving measurable 

business outcomes.

Technology-driven innovation

The shift to an always-on supply chain has been facilitated 

by advances in technology, analytics, computing power, 

and improved access to information across companies and 

their partners. 

The exponential increase in computing power is a 

particularly powerful contributor to supply chain disruption 

and this is only expected to continue. Figure 3 shows the 

projection that computing power will increase 30-fold over 

a 150-year period. Note that most of that occurred within 

the last 30 to 40 years. 

Figure 3. Growth in computing power
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Technology innovations are driving better integration across 

platforms, transforming industries and changing consumer 

expectations. Some examples include: 

Predictive analytics: A leading foodservice data provider 

scrapes menus for taste preferences in order to help 

consumer product companies predict what products to 

create, how much and where they need to be shipped, and 

what types of raw materials will need to be sourced.

Streamlined ordering: A leading specialty retailer’s 

locations order supplies through an online catalog. From 

there, the smart system pulls inventory from the company’s 

warehouses or distribution centers. It can also send a 

purchase order to an external vendor for fulfillment. 

Anticipatory shipments: A leading e-commerce retailer 

patents a technique to determine where to box and ship 

products based on a predictive model of customers in a 

specific region, with a positive impact on planning, sourcing, 

and delivery.

The shift from physical to digital supply chains

The transformation to a digital supply chain alters the 

fundamental characteristics of traditional models. For 

example, automated equipment and sensors are enabling 

rapid and accurate data collection. Massive increases in 

computing power have led to the increased use of predictive 

analytics. New tools such as wearables have created the 

connected supply chain worker. All of these developments 

have completely changed the game, giving rise to always-on 

supply chains. Common characteristics include:

• Geophysical space has become less relevant

• Managing availability versus managing scarcity

• Two-way flow of data and information versus one-way 

flow of physical goods (see Figure 4)

• Consumers/customers as data creators (for example, 

through crowdsourcing)

• Physical assets exchanged for information 

• Cross-ecosystem collaborative networks (see Figure 5)

Figure 4. Physical to digital flows
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Figure 5. Cross-ecosystem collaborative networks

An integrated set of supply networks characterized by a high velocity, continuous flow of information and analytics 

creating predictive, actionable decisions and which better serve the “customer” and generate economic rents

Plan

Make

Sell

and Deliver

Support

R&D

and

Design

Source

Digital

Supply

Networks

Foresight 

Insight

Hindsight 

Analytical tools across the end-to-end value chain improve the ability to 
describe, predict, and exploit relationships among phenomena based on 
the data captured using the sensors

• End-to-end visibility to shape demand planning

• Analytics/sensor-driven suggested replenishment

• Virtual control towersPlan

• Mobile approvals for purchasing

• Automatic price-matching based on analytics
Source

• Additive manufacturing

• Virtual build simulation

• IOT-enabled reliability centered maintenanceMake

• Product traceability and inventory control

• Manage and monitor product quality information

• Dynamic re-routingSell and deliver

• “See what I see” maintenance

• Proactive sensing and quality control

• End-of-life visibility and return channelsSupport

• Rapid prototyping with 3D printing

• Fast deployment with cloud-based technologies

• Crowd-sourcing research and idea generationR&D and design

Source: Deloitte University Press | DUPress.com



8

The value of big data and advanced analytics

The shift to digital always-on supply chains has accelerated 

the scale, scope, and depth of data that they generate. It 

is important to realize that this data generates value only 

when it is used to modify future action in beneficial ways. 

Ideally, this modified action generates new information, 

allowing the learning process to continue and creating 

a never-ending value loop that moves from hindsight to 

insight to foresight. The steps within the value loop are 

envisioned as follows (see Figure 6):

1. Action creates information communicated from point of 

generation to point of processing

2. Information is aggregated, creating data sets for analysis 

and generation of prescriptive actions

3. These prescriptions guide modified actions

4. New action is then sensed, which creates new 

information, and the cycle starts anew

There is a deeper discussion of the value loop in the Sensors 

and Automatic Identification section of this report.

Source: Deloitte University Press | DUPress.com
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Always-on supply chains are occurring across 

industries

The always-on supply chain is a cross-industry phenomenon 

that is driving real enterprise value (see Table 1). Successful 

companies are starting to quantify benefits that go beyond 

cost reduction.

Table 1: How industries are benefiting from always-on supply chains

Industry Enabling Technologies Benefits

Agriculture • Drones 

• Predictive Analytics

• Smarter irrigation and deliberate application of chemicals

Cold chain • Sensors and Automatic 

Identification

• Ability to manage and monitor quality remotely

Pharmaceuticals/Life 

Sciences

• Sensors and Automatic 

Identification

• Product traceability and batch control

R&D lab management • Predictive Analytics • Forecasting and management of patient enrollment 

during clinical trials

Health Care • Predictive Analytics

• Cloud Computing  

and Storage

• Enhanced ER diagnostics to drive variable wait times 

based on severity of patient issue

• Customer portals to access doctors, test results, and 

scheduling

Media • Cloud Computing  

and Storage

• Better management of media distribution channels 

leading to greater revenue generation

Oil & Gas • Robotics and Automation

• Sensors and Automatic 

Identification

• Remote sensing, underground visualization, and 

automated safety controls for drilling and fracking

Mining & Construction • 3D Printing 

• Cloud Computing  

and Storage

• On-demand replacement parts built with 3D printers at 

remote sites to increase asset efficiency

Direct-to-Consumer • Inventory and Network 

Optimization Tools

• Anticipatory shipping based on predicted demand

• Alternate shipping modes and ship-to locations with 

drones and drop boxes
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Barriers to always-on supply chain adoption

Not surprisingly survey respondents, both this year and 

last year, consistently point to cost of implementation as 

a significant barrier to adoption of the technologies that 

enable always-on supply chains. Costs include not only 

the deployment of automation and sensors, but also the 

maintenance of networks and storage space needed to 

communicate and collect the data these systems generate – 

as well as the investment in analytic tools and skills to make 

sense of it all. Respondents also identify lack of adequate 

talent as a major barrier to moving forward (see Table 2). 

Despite these findings, more companies are seeing a clearer 

and faster return on investment (ROI) as the cost of these new 

technologies decreases. For example, the price of sensors 

has declined dramatically; an accelerometer that cost $2 in 

2006 today costs as little as 40 cents, a decrease of 80%. The 

price of moving data across networks and of securing storage 

space has also plummeted and there is little reason to think 

the costs of technology will not continue to decline. 

Given these factors, ROI may be even more compelling than 

some realize. 

Table 2: Leading barriers to technology adoption – 2014 to 2015 shift
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Advancements in technology are 

enhancing the supply chain workplace 

and can dramatically increase productivity. 

Automation and robotics provide more 

efficient ways to accomplish simple or 

repetitive tasks. They can also take workers 

out of hazardous environments. This 

allows companies to improve productivity 

and safety while enabling the supply 

chain worker to focus on more important 

tasks. Workers can work safely with these 

machines, as technology now allows 

robots to sense the proximity of the person 

working nearby and react accordingly. 

Advanced analytics as a cognitive 

technology has clearly come of age. More 

than $1 billion in venture capital funding 

was invested in cognitive technologies 

in 2014 and 2015. Analysts project that 

overall market revenue for these solutions 

will exceed $60 billion by 2025.1

As cognitive technology evolves, it is likely 

to become another tool in the toolbox. It 

will be very useful for the right application, 

but will not replace traditional capabilities 

that also complement the human thought 

process. The man-machine dichotomy is not 

“either-or.” It is unequivocally “both-and.” 

There are likely to be a variety of ways to 

achieve a balance where smart people 

and smart machines will work alongside 

each other. Some will have to build and 

implement cognitive technologies. Others 

will help ensure those technologies 

fit into a work process and monitor 

their performance. Finally, humans will 

complement computers in roles machines 

can’t perform well. 

Of course, these combinations of 

technology and people won’t happen 

seamlessly or automatically. Organizations 

will need to examine knowledge-intensive 

processes to determine which tasks can 

best be performed by machines and which 

are best executed by humans. 

Some degree of retraining may be 

necessary. Forward-planning companies 

will think about these issues early in the 

game, finding ways to help employees 

prepare for a future where collaboration 

with smart machines is commonplace.

What leaders should know about always-on supply chains 

1. Deloitte Development LLC, “The man-machine dichotomy blurs,” Analytics Trends 2016
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The survey examined eight technologies that have begun 

to transform the traditional supply chain. For all of 

these technologies, the question is “how do companies 

successfully integrate them into their supply chains?” To 

help answer that question, the following sections provide 

more detail, as well as some case examples of how these 

technologies are being used by companies today. 
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Predictive analytics is a critical enabler of always-on supply 

chains. Along with other innovations detailed in this report, 

it is changing how people interact with machines. Predictive 

analytics is the modeling of data to identify patterns that 

help businesses predict behaviors and events, from inventory 

depletions, to machinery breakdowns, to consumer trends. 

Some companies may struggle to understand how best to 

apply analytics because of its roots in advanced statistics 

and mathematics. However, predictive analytics represents 

tremendous opportunity for those who figure it out.

Predictive analytics relies on the ability to crunch through 

enormous amounts of data, and it has truly come into its own 

with the exponential increase in computer processing power. 

Some of the most effective applications focus on predicting 

patterns associated with consumer behavior. For example, 

retailers and consumer goods companies with millions of 

customers have effectively mined big data from social media 

to find and keep new customers. In the supply chain arena, 

predictive modeling allows managers to manage inventory 

better, plan more reliable transportation networks, and reduce 

variability in lead times. This can enhance service levels, lower 

costs, and improve the bottom line.

According to this year’s survey, 44% of respondents say 

that predictive analytics has the potential to be a disruptive 

or competitive force in their industry (see Figure 7). While 

the adoption rate for predictive analytics in supply chains 

stands at just 22%, it is expected to grow to 80% over the 

next six to 10 years.

“Analytics will increasingly become part of competitive 

advantage, especially in the supply chain area, where there 

is an abundance of data. A savvy business person will have 

to be able to recognize emerging opportunities, leveraging 

analytics because the speed of changes may not allow the 

same type of cross-functional collaboration of the past to 

be effective,” says Pan Chen, senior director of analytics and 

supply chain services for HAVI Global. (MHI Solutions, Q2

2016, http://www.mhisolutionsmag.com).

Figure 7. Disruptive force of predictive analytics

Survey question: To what degree do you believe predictive 

analytics will be a disruptive force in your industry’s supply 

chains over the next ten years?

Little to no impact

Support ongoing improvements
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Case example: Using predictive analytics to forecast 

demand and reduce costs

A multi-billion dollar global manufacturer of construction 

and mining equipment was faced with increased complexity 

in its supply chain. It also lacked visibility into potential 

supply disruptions and risks – vital to its business operations.

The solution: Predictive analytics

• Aggregated the manufacturer’s global supplier spend, 

performance, capacity, and financial data

• Determined supplier risks using geospatial risk and  

third-party data

• Mapped more than 10,000 suppliers to risk scores to 

determine which suppliers offer value and which ones 

pose higher risk

• Applied visualization to draw insights and understand 

correlations between the numerous risk elements and 

prioritize supplier development efforts

The impact

• Reduced unnecessary cost associated with disruptions at 

their suppliers' businesses 

• Better-managed inventory levels based on customer 

demand and supply chain capabilities

Case example: Using predictive analytics to reduce 

customer attrition

A retailer wanted to decrease customer attrition, regain 

lost customers, and increase acquisition of high-potential 

customers by developing a better understanding of its 

customers and their experiences.

The solution

• Developed analytics models for customer attrition 

and customer migration. The model identified ‘at risk’ 

customers who show similar patterns. 

• Identified business actions to improve customer retention

• Used advanced analytical methods, including Monte Carlo 

simulation, sensitivity analysis, regression analysis and 

visualization tools Tableau, R, and SAS

The impact

• The company increased profitable spend by raising the 

spend of existing customers and gaining greater share 

of wallet through expanding department and class 

penetration

• The company was able to avoid an estimated $265 

million revenue loss associated with ‘at risk’ and ‘likely to 

migrate’ customers through targeting marketing actions

Case example: Using predictive analytics to  

control inventory

An aerospace manufacturer was having difficulty 

delivering its products on time to its customers. Customer 

deliveries were delayed and missed due to ballooning 

lead times and rampant material shortages. Past efforts to 

solve the issue were focused only on capital investments 

in inventory and machinery.

The solution 

• Built a database of parts and segmented the population 

based on the relative importance (criticality) to the 

business and the accuracy/variability of lead time

• Revised lead time targets, by part, based on actual 

performance and benchmarks to feed individual part 

reviews

• Developed a visual bill-of-material summary of lead time 

performance

• Used advanced analytical methods, including Monte Carlo 

simulation, sensitivity analysis, regression analysis and 

visualization tools Tableau, R, and SAS

The impact

• Drove $100 million in inventory reductions through:

 – 35% reduction in average lead times

 – 20% reduction in overall inventory

 – 12% reduction in unutilized capacity
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• Research what leading companies are doing with 

predictive analytics. Get to know what data is available to 

your company, particularly what information best reflects 

customer demands.

• Scope requirements for big data and predictive analytics 

when replacing legacy systems. In most cases, projected 

ROI will be sufficient justification for the investment in 

these technologies. Nevertheless, as highlighted in the 

survey, predictive analytics will be highly disruptive to 

most industries, affecting not only cost but also revenue 

while redefining core business and operating models.

• Start small. Work with your IT organization to better 

understand the available options and associated costs 

of mining and analyzing data. Your options could range 

from simple spreadsheets to complex visualization layers. 

A key is to start with something small enough to be 

achievable, yet big enough to matter – and then iterate 

and improve from there.

• Listen to the voice of the customer. Practice ‘social 

listening’ to predict consumer behavior. The ability 

to leverage unstructured data from social media or 

Internet content, analyze that information, and quickly 

respond can be a huge advantage. Understanding 

customer sentiment and aggregating information in 

real time can assist in forecasting short-term demand 

more accurately.

What leaders should be doing today



16

Robotics and automation are revolutionizing supply chains 

across the globe. As technology becomes smarter, faster, 

and cheaper, it is being called upon to do more. Robots are 

increasingly able to demonstrate “human” capabilities and 

traits such as sensing, dexterity, memory, and trainability. 

They are being integrated into supply chains, taking on more 

human-oriented tasks, including picking and packaging, 

testing or inspecting products, and assembling electronics. 

This year, 51% of survey respondents say that robotics and 

automation have the potential to either create competitive 

advantage or be a disruptive force in their industry. While 

adoption is currently 35%, that number is expected to rise 

to 74% over the next six to 10 years.

Many of the tasks that are vital to supply chains are also 

simple, repetitive, and monotonous, making them perfect 

candidates to turn over to robots. For example, moving 

products from one area of a distribution center to another 

requires little skill and does not mentally stimulate the worker. 

 

“Robotics and automation are impacting the supply chain 

industry because flexibility and autonomy are increasing 

while price is decreasing,” says Scott Sopher, principal 

and leader of the Global Supply Chain practice at Deloitte 

Consulting LLP. “Robotics will displace manual labor tasks, 

which means employees need to switch to new roles to 

program and operate improving robotics systems.” (MHI 

Solutions, Q2 2016, http://www.mhisolutionsmag.com)

The rise of collaborative robotics

Innovations in robotics – and the laws that govern its use 

– are now allowing machines to work side-by-side with 

human workers. A new generation of these collaborative 

robots is putting this technology in the hands of human 

workers, who train them through physical demonstration.

In the past, safety barriers and sensors prohibited people from 

working too near the machines – creating a time-consuming 

process if someone noticed, for example, that a package 

was upside-down: Shut down machine. Open barrier. Right 

package. Close barrier. Power on. Work resumes. 

Robotics and automation 
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“We’ve developed technology that allows the robot to 

sense the proximity of the person working near it and 

act accordingly,” says Scott Melton, regional manager of 

FANUC America West, who spoke with MHI, “whether 

that means it moves slower or stops completely – until 

its work zone is clear.” (MHI Solutions, Q2 2015, http://

www.mhisolutionsmag.com)

“We’re going to see robots with vision,” Melton says. 

“3D vision for bin picking, for handling mixed products, a 

technology that allows you to sort product by size, allowing 

mixed products to come into the robot zone.”

The applications allow robots to scan an item – using a 

combination of cameras and lasers – and recognize it, for 

example, as a box that measures 20 x 20 x 20 inches versus 

a 10 x 10-inch envelope that’s a quarter-inch thick.

“This allows product to come in randomly or as needed,” 

says Melton. “So whether it might be loading different 

metallic parts that need to be delivered, or working in a 

distribution warehouse where there are differently sized 

packages, boxes, or containers, 3D vision is going to be 

driving the technology and opening up a whole bunch of 

applications that didn’t exist in the past.”

These developments in robotics prompt the question sooner 

than most probably expected: “If prices keep declining and 

capabilities of robotic technologies keep expanding, is now 

the time to automate?” 

Many companies have already answered this question. 

As the survey results showed, 51% (up from 39% last 

year) of respondents believe that robotics and automation 

could be a source of competitive advantage or disruption 

in their industry. Firms that automate their facilities can, in 

turn, reduce human labor costs while improving efficiency 

and reducing mistakes.

These technologies are not just for larger companies. Small- 

to medium-sized companies are also adopting them, taking 

advantage of relatively cheap automated labor that works 

for thousands of hours without stopping. One example 

is of a company that deployed a robot to do repetitive 

sorting in its factory. The robot worked for more than 2,000 

consecutive hours. To replicate that kind of output, a four-

shift operation would be required every 24 hours. At this 

rate, the cost of the human operation would not be nearly 

competitive to the initial cost of the robot.2

While it is clear that robotics and automation will have a 

significant impact on supply chains within the next decade, 

their adoption will hinge as much on public perception as 

the savings they create. 

When evaluating the benefits of automation, keep worker 

safety in mind, urges Bob Hoffman, director of sales support 

and strategy for Grenzebach. “Fewer walkie-riders running 

around on the floor alongside forklift trucks replenishing 

product is always safer, and simple picking systems can 

provide a safer environment.“

“This approach not only reduces the risk of collision, but 

also reduces the risk of employee injury by providing an 

ergonomic benefit as employees are not climbing on and 

off the walkie-rider for a full shift.” (MHI Solutions, Q3 

2015, http://www.mhisolutionsmag.com)

2. O’Neil, Conor, Innovation Enterprise, “How robotics will change supply chains in the next decade,” January 2016,  

https://channels.theinnovationenterprise.com/articles/how-robotics-will-change-supply-chains-in-the-next-decade
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“We are making progress across the board in Innovation 
especially in the use of autonomous robots in the 
warehouse… to be successful, we use three tenants:

First, Think Big: make sure there is going to be an  
impact and it can be outside your area of responsibility.

Second, Start Small: choosing a pilot is critical.

Finally, Go Fast: find out quickly if it is working, if yes  
push harder; if no then abandon and move on.” 

Todd Farwell

Global Resource Deployment Champion/Innovation Architect

Caterpillar, Inc.

What leaders should be doing today

• Be measured when considering robotics and 

automation. Challenge engineers to be clear in their 

vision for deploying robotics within an operation. 

Determine ROI and make sure you develop a clear 

understanding of where and when automation 

investments make sense for your business.

• Go slow initially in implementing robotics and 

automation. Consider starting with a semi-automated 

design to learn and understand how far to take 

robotics. Often, the most effective answer may be 

several steps short of a completely lights-out operation. 

• Talk to companies using the technology. When working 

with vendors, ask to speak with their existing customers 

and tour facilities where the technology has already 

been implemented. Many companies are very open 

about sharing their experiences and lessons learned.

• Develop your talent strategy. Begin thinking about which 

roles may be automated in the next five to 10 years and 

develop a transition strategy. Think about how roles will 

evolve and what skillsets will be needed. 

• Talk with the leading suppliers of robotics and automation 

solutions and benefit from their experience and expertise 

in order to develop equipment and systems that are 

specific to your operations. 

• Choose an experienced and reputable partner and 

engage in leading associations. Match supplier 

capabilities to your specific needs.
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The “Internet of Things” (IoT) is a suite of technologies – 

sensors, communication devices, servers, analytics engines, 

devices that can automatically identify items, and decision-

making aids – that have the ability to link the physical 

and information worlds more closely together. Using a 

closed-loop-based approach, the IoT creates fundamentally 

new, non-linear ways to manage traditionally linear steps, 

expanding ways to generate value. 

By collecting data from objects, then communicating and 

aggregating that data into information that is presented to 

users, sensors and other IoT-enabled devices can help users 

reach decisions about how to make, move, or change those 

objects. The IoT connects information and things, and sensors 

play a pivotal role. For example, consumers and customers 

already carry an array of sensors (such as their mobile devices) 

that are always on and that supply chains can tap into.

This year’s survey found that 47% of respondents felt 

sensors and automatic identification technologies have the 

potential to either create competitive advantage or disrupt 

supply chains. While adoption currently stands at 44%, it is 

expected to grow to 87% over the next six to 10 years. In 

fact, some estimates indicate there will be as many as 10 

trillion sensors in devices by 2030 (see Figure 8). Following 

is a discussion of the role of sensors in the always-on 

supply chain, as well as a description of several real-world 

applications of the technology. 

Sensors and automatic identification

OVER 10T
2030

1T
2022

~20M
2013

10M
2007

Figure 8: An influx of sensors
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Sensors drive supply chains

Sensors are a means of delivering computing and 

communications power to everyday devices and businesses. 

The data they generate can lead to better business models 

and increased visibility in supply chains. 

With IoT, the information a product generates is critical to 

the product’s value. Further, information continues to be 

created and communicated post-delivery. The supply chain 

may end when a product has been delivered to a customer, 

but the flow of data continues to create value. It is important 

to understand that the information’s “value loop” consists of 

stages, each enabled by specific technologies (see Figure 9): 

• An act is detected by a sensor that creates information

• Information passes through a network so that it can be 

communicated

• Standards – be they technical, legal, regulatory, or social 

– allow that information to be amassed across time and 

space

• An enterprise uses increased intelligence, or analytical 

support, to analyze the information

• The loop is completed in a manner leading to improved 

action. 

Creating value from information in these ways has 

potentially profound implications for correcting the 

shortcomings of traditional supply chains. Clearly, IoT is 

transforming today’s supply chain (see Figure 10).

Figure 9. The value loop
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One of the main objectives of supply chain management 

has been to minimize variation, which has long been the 

enemy of efficiency. Unfortunately for traditional supply 

chains, by the time variation is identified, it is often too 

late to avoid major disruption. The information provided 

by IoT deployments allows supply chains to invest less in 

eliminating variation because timely and effective responses 

are now possible.

More sensors = more data

The more sensors are put in place through IoT technology, 

the greater the volume of data produced to support the 

always-on supply chain. The analysis of this data can be 

used to drive not only operational improvements, but also 

decisions of workers, customers, and trading partners. 

Figure 10. Three ways in which the IoT transforms the supply chain
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Sensors, applications, and data provide real-time updates on 

the location and condition of the product. This information 

contains vast potential for logistics and shipping providers 

who possess the ability to capture, track, and analyze it.

The rise of the IoT, advancements in sensor technology, and 

new analytic capabilities have created an opportunity for 

companies to better manage global supply chains through 

actionable intelligence. 

The decreasing cost of sensors and scanning devices 

is making it possible for companies to install them in 

more locations, which means additional tracking of 

materials. “Sensor technology is especially applicable in 

logistics because the volume of shipments is going up 

significantly,” says Scott Sopher, principal and leader of 

the global supply chain practice at Deloitte Consulting 

LLP. “Sensors have also increased the shipment of fresh 

goods, due to visibility, and of pharmaceuticals and other 

sensitive goods, due to great security.” 

To take advantage of the information sensors provide, 

supply chain professionals will need improved basic data 

investigation capabilities, which includes the ability to run 

a query to generate visualized investigation results. “They 

must also be able to troubleshoot and resolve exceptions 

identified in the operation,” says Sopher. (MHI Solutions, 

Q2 2016, http://www.mhisolutionsmag.com)

Real-world applications 

Increased visibility is one of the most important ways IoT can 

improve supply chains. It also offers possibilities for sensor-

driven maintenance and automated replenishment. IoT can 

help companies better utilize their equipment to do more 

with less, saving resources. 

One example of a real-world application is a new technology 

being used by a forklift manufacturer. It creates a connected 

indoor global positioning system (GPS) that gives forklift 

drivers accurate location and direction information for 

pallets, while providing managers with real-time data on the 

forklift location and production. When one customer used 

the technology in one of its warehouses, it reported a 30% 

increase in pallets moved per hour. 

An automotive company has deployed a standardized, 

Internet Protocol-based communication system across many 

of its manufacturing facilities. This allows it to integrate a 

variety of operational and enterprise processes. 

By positioning a network of sensors throughout its plants, 

the company is able to measure humidity in the buildings. 

If readings rise above those acceptable for painting vehicle 

bodies, then the next body on the line will automatically be 

routed to a different portion of the manufacturing process 

that is not adversely affected. This process change reduces 

both repainting and downtime on the line.

The reductions in repainting alone are estimated to have 

saved the company millions, and the whole program is 

slated to realize a 166% ROI within five years. 

Another example highlights how the IoT can be used not 

only in routing work but also in locating misplaced inventory. 

Until as recently as 2012, one of the world’s largest appliance 

factories used manual processes to read paper tags and 

manage inventory as washing machine lids flowed from initial 

stamping into finished, painted products for final assembly. 

The process was cost-intensive and error-prone, with 

multiple manual reads of the tag as each lid moved from 

stamping to final assembly. Despite having more than 2.4 

million square feet of factory space, there was no room 

available for excess inventory when tags fell off or were 

misplaced or misread. Plant managers continually changed 

production schedules based on lost parts, leading to higher 

inventory and less space. 
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Instead of using bar codes or a similar solution, the 

company opted to deploy RFID tags and networked readers 

across the plant to give managers and operators real-time 

access to information on the flow of materials. Lift drivers 

and paint-line employees are now able to make decisions on 

the fly and know immediately if they’ve loaded the correct 

parts on the assembly line.

The result is that inventory is down, quality is up, and 

the manufacturer is now using RFID to schedule inbound 

logistics to the paint line and introduce a true “pull” 

production system. The system exceeded expected ROI 

based on the reduction in the cost of paper tags alone. 

Both of these examples played out entirely within the walls of 

each organization involved. The automotive and the appliance 

manufacturer each deployed IoT technologies to links in their 

supply chains, over which they effectively exercised total 

control. Each deployment created an information value loop 

that transformed the invisible to the visible, allowing each 

company to realize valuable efficiencies. 

Sensors and automatic identification help mitigate supply 

chain risk by creating visibility into the supply chain 

through big data and behavioral analytics. Companies 

that effectively use this information to forecast future 

outcomes, prevent operational disruptions, and improve 

performance will be ahead of the game when it comes to 

supply chain performance.

• Chart a course based on leading practices from 

others who have implemented sensors and automatic 

identification technology. There are often significant 

learnings to be gained from other industries.

• Consider sensors and IoT in terms of their fit within a 

holistic, always-on supply chain. For example, sensors 

can play a vital role in providing the information needed 

for predictive analytics routines that can, in turn, provide 

insight and action prompts to connected resources.

• Revisit the business case. Identify current supply chain 

challenges that could be solved or mitigated by real-time 

data visibility or traceability. Then determine if the potential 

benefits justify the investment. Costs associated with these 

technologies have been steadily declining, so companies 

that have considered, but taken a pass on, these 

technologies in the past might want to take another look.

• Consider the costs and risks of not investing. These 

technologies can have a positive impact on customer 

service and loyalty by improving supply chain visibility. 

Visibility leads to improved fill rates and greater 

transparency. Companies that fall behind their 

competitors could find their customer accounts at risk.

What leaders should be doing today
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Wearables and mobile technology are improving processes 

in all parts of the supply chain, expediting real-time 

communication for better visibility across the entire chain. 

In this year’s survey, 36% of respondents said that these 

technologies had the potential to either provide competitive 

advantage or disrupt supply chains. While current adoption 

rates of these technologies in supply chains is 26%, the rate 

is expected to surge to 75% over the next six to 10 years.

Wearable technologies are devices incorporated into 

clothing and accessories that can be comfortably worn 

on the body. These devices perform many of the same 

computing tasks as mobile phones and laptop computers, 

and frequently can outperform them. Wearable technology 

tends to be more sophisticated than hand-held technology 

because it can provide sensory and scanning features not 

typically seen in mobile and laptop devices.

While consumer wearables get most of the public spotlight 

today, wearables are gaining traction in businesses and 

starting to drive real bottom-line value.

Enterprise wearables open the door to hands-free, heads-up 

technology with the potential to reshape how work gets 

done, how decisions are made, and how companies engage 

with employees, customers and business partners. 

Wearables introduce technology to previously prohibitive 

scenarios where safety, logistics or even etiquette 

constrained the usage of laptops and smartphones. 

From smart glasses, to voice-directed hands-free wearable 

scanners, to real-time views of every touchpoint within 

the supply chain via mobile devices manufacturers, 

distributors, and their partners are experimenting with 

various technologies to expedite processes, improve worker 

safety and increase transparency within the supply chain to 

proactively free up potential bottlenecks.

Wearables and mobile technology
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More and more companies are piloting the use of smart 

glasses within their supply chains, often combined with IoT 

device experimentation, to understand how the technology 

can augment existing systems, says Joe Fitzgerald, a senior 

manager in Deloitte’s high tech supply chain practice in 

San Francisco. (MHI Solutions, March 2015, “Wearable and 

mobile technologies”)

 

“As the technology improves and pilot projects achieve 

results, certain applications for the smart glasses – when 

integrated with existing enterprise systems – will likely 

provide significant improvement over existing solutions, such 

as handheld devices, scanners, and PC terminals on a shop 

floor,” Fitzgerald says. 

Notes Global Supply Chain practice leader Sopher, “In areas 

where you can’t automate, you can augment complex tasks, 

such as kitting and last mile delivery. “Wearable devices can 

be particularly useful for higher-value services where security, 

value, and fragility are issues.”

Benefits of wearables and mobile technology

Two-thirds of survey respondents (67%) identify wearables 

and mobile as a critical, high, or moderate priority for their 

organization. One reason is that as wearables become 

more robust, and specialized technology is developed for 

enterprise applications, the potential to transform operations 

across the value chain will increase significantly. In addition 

to enhanced employee oversight and assistance, wearables 

have the capacity to reduce operating costs.

Wearables can also provide employees with hands-free 

access to information such as:

• Assigned tasks and completed activities, increasing 

efficiency and optimizing planning

• Interactive step-by-step instructions for tasks, eliminating 

confusion and missed steps

• Connectivity with remote team members, such as 

helpdesk personnel, for continuous improvement in back 

office activities. 

But these benefits can impact more than warehousing. 

For example, in retail, smart watches are changing 

customer experiences. Providing customer information 

such as name, phone number, credit card number, 

usernames, passwords, billing and shipping addresses, 

loyalty account information, clothing sizes, and more 

eliminates inefficiencies in the shopping experience. 

Time taken up by many aspects of the sales process – 

finding a store associate, searching aisles, and checking 

out, for example – can be reduced to enhance the overall 

experience. Similar opportunities exist in industries from 

banking and hospitality to manufacturing and construction.

Wearable computing devices also have enterprise security 

implications. Passwords – essential for protecting data 

privacy – are not the most secure means of protecting 

private information. Additionally, the hassle of changing 

passwords every few weeks, as many corporate technology 

policies require, drives many users to choose less secure but 

more memorable passwords.

Through hardware and software solutions, such as touch ID 

fingerprint readers, wearable device makers are working to 

push biometric authentication further into the mainstream.

“Applied Materials has been on an 18-month 
journey piloting smart glasses with no lack 
of interest by potential users… our challenge 
is to identify appropriate uses with tangible 
benefits. The key to getting started and 
to ultimate success is flexibility. Start with 
a hypothesis, align it with user-defined 
value. Then challenge that value – it must 
be quantifiable. Ultimately, understand the 
critical components and personas for the use 
case and don’t force-fit the technology”

Hillary Barnhart

Senior Director, 

AGS Equipment, Applied Materials, Inc.
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Smart glasses in the warehouse

A leading third-party logistics provider ran a pilot project 

testing smart glasses and augmented reality in a warehouse:

• Cooperative effort with a customer and a wearable 

computing solution provider 

• Smart glasses technology was used to implement ‘vision 

picking’ in warehousing operations

• Guided through the warehouse by graphics displayed on 

the smart glasses 

• The displays showed the task information during the 

picking process, including aisle, product location, and 

quantity

• The objective was to gain insights into the technology’s 

benefits and limitations:

• Overall, 10 order pickers used the equipment and picked 

more than 20,000 items, fulfilling 9,000 orders within the 

given time frame

• As a result, staff was able to operate much faster and 

with reduced errors, increasing efficiency by 25% 

Other considerations

Wearables enhance existing 

technologies

Today’s wearable devices differ from most 

technologies in the sense that they do not 

replace older alternatives. Laptops came to 

replace desktop PCs, and mobile phones eventually replaced 

landlines. However, most wearable devices have been 

positioned as “add-ons” rather than as their alternative.

Companies need to consider incurring additional technology 

spend because they are not yet able to eliminate the need 

for supplemental devices such as PCs and smart phones. 

Challenges 

A common challenge of wearable 

technology is the need for smaller, more 

powerful batteries and charging solutions. 

While battery life has always been a 

problem for portable technology, the need for wearable 

devices to be light means the majority of traditional battery 

solutions are impractical. Industry needs to support the 

development of alternatives or invest in backup batteries. 

“There are two major factors in the pace of adoption 
for wearables- particularly for smart glasses. First and 
foremost, the price point of the hardware is much 
higher than alternative technologies ( e.g. tablets, smart 
phones). Second, integration through software remains 
a challenge considering the broad set of products 
with no ‘de facto” standards. Therefore, I foresee 
the business enterprise use of this technology driving 
eventual wide spread consumer adoption.” 

Jay Kim

Chief Strategy Officer 

APX-Labs

Herndon, VA
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IT ecosystem requirements/

considerations

In their current form, wearables are 

supplemental devices. Companies need 

to develop a strong connection to the 

wider ecosystem. For example, the ability to interact with 

both external Internet services and other devices within the 

local area is important for growth in wearables. Wearable 

devices must be intelligent enough to know not only when 

to communicate with other devices, but also when not to. 

For every new device that is added to the wearables market, 

the number of necessary connection points has to increase, 

ultimately leading to a denser network. 

Integration 

Most application environments do not 

seamlessly integrate with back-end 

systems, such as customer relationship 

management (CRM), inventory 

management, point of sale (POS), accounting, or other 

enterprise resource planning (ERP) systems. This limits 

the benefits and value gained from wearable solutions. 

Organizations must consider cloud computing to make 

the most of potential wearable solutions. Without cloud 

computing, most enterprises will face too much data for 

existing information technology systems to handle. 

• Assess the supply chain environment and design 

programs best suited to that environment. One size 

does not fit all in terms of wearables. Warehouses and 

distribution centers are highly specialized and sometimes 

there are safety implications for workers who are “heads 

down” in completing their day-to-day tasks. 

• Carefully evaluate the risks of employee participation in 

wearables programs before heavily investing. Consider 

incentives to minimize risk and increase benefits from 

such programs.

• Keep abreast of the latest advancement as the pace of 

progress is swift in this space. Continue to grease the 

skids for future adoption. As previously stated, the more 

familiar workers are with the technology, the easier it will 

be to drive adoption.

What leaders should be doing today
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Driverless vehicles and drones use a variety of technologies, 

including sensors, cameras and advanced driver assistance 

systems, to handle some or all functions of operating a 

vehicle. While this technology is still emerging, 59% of 

survey respondents said that it is having at least some 

impact on supply chains, and 37% said it has the potential 

to provide competitive advantage or disrupt the industry. 

Adoption rates for these technologies are expected to 

grow to 50% over the next six to 10 years.

In reality, this idea is not new to the supply chain. 

Driverless vehicles have been used in material handling 

applications for years and many autonomous commercial 

vehicle (ACV)-related systems are already in use today 

within the trucking industry. 

Drone aircraft technology has evolved from being a 

proprietary, military-only technology to a household 

term. Drone technology presents valuable opportunities 

in operations and logistics, both inbound and outbound. 

Industries such as telecom, real estate, and oil and gas – all 

of which have large facilities – can use drones for monitoring 

and surveillance. 

However, many of the potential users in these industries 

may not have the technological expertise to use drones. 

Therefore, they may rely on third-party services to fly 

the drones, collect data, and process and convert it into 

actionable insights. 

Drone aircraft technology has evolved significantly 

through innovations in both product design and 

business applications. The introduction of low-speed and 

low-endurance compact drones has reduced the cost of the 

technology, making use cases such as aerial photography 

economically viable. Design of better (and more easily 

maneuverable) navigation control systems ensures that 

technicians – instead of trained pilots – can control the 

aircraft. High-quality sensors and high-resolution cameras 

make data collection using drones a viable option for 

monitoring applications. 

Driverless vehicles and drones
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Despite several pioneering innovations, drones continue 

to be viewed as an early-stage technology with a 

promising future among many business users. About 

9% of the survey respondents are current drone users, 

but 50% expect to adopt them. On-site transportation 

appears to be the most common use case for drones 

among the respondents. 

The drone aircraft industry is expected to see strong growth 

over the next five years, with commercial drones poised to 

grow faster than military drones – thanks to widespread 

innovation and improved technology. The overall drone 

aircraft industry is estimated to grow to $10 billion by 2020, 

while the commercial drone industry is expected to grow at 

a 109.3% compound annual growth rate (CAGR) between 

2015 and 2020, scaling up to $1.27 billion by 2020 

according to a report by Business Insider.3

Lower costs, easy availability, ease of use, and improved 

drone technologies will lead to wider applications across 

more industries. Going forward, drone technology will be 

used in a variety of industries from agriculture, to mining, 

to security management of real estate, to geographical 

information system (GIS) mapping for oil exploration. 

Services in data collection and processing will be central to 

the effectiveness of these applications, as users will need 

to derive actionable insights from the volumes of raw data 

gathered by drones. 

While leading retailers are actively exploring last-mile delivery 

by drones, need-based deliveries in healthcare and disaster 

relief are expected to be more immediate markets. In other 

areas, businesses can use drones in time-critical situations to 

carry vital supplies from storage to factories. 

Drone use in supply chains

Drones can deliver significant value to businesses by 

improving supply chain operations. Companies can 

transform their operations by using drones to monitor 

functioning of plants, maintain security, and provide 

real-time data about a facility’s surroundings. The diversity 

in applications for drones bodes well for sustained growth 

of the technology. Oil rigs, telecom towers, agricultural 

fields, mines, and many other facilities can be monitored 

to streamline operations using drone aircrafts. Security and 

surveillance are other key service applications for drones. 

One large U.S. retailer has asked for permission to test 

drones for making deliveries to customers in its parking 

lots and at customers' homes, following the lead of others 

seeking exemptions from government drone rules. The 

retailer also wants to use the aerial technology enabled 

by drones to check on its buildings, warehouses, and 

distribution centers. The retailer has tested drones inside its 

facilities but now wants to do outdoor tests. To do that, it 

needs FAA permission. The company applied to the FAA this 

year for an exemption from current regulations.

In a July 2015 article for Telecoms Tech, author Ryan Daws 

shares examples of drone use in telecoms companies. 

“Companies in the telecommunications industry have also 

started experimenting with drones for monitoring, and even 

for carrying out, repairs. One company plans to use drones 

for repair work in rural areas where it often difficult to send 

an engineer out to fix an issue. Similarly, another telecom 

provider has deployed some of its drones in the United Arab 

Emirates to carry out various network tasks. In Dubai, the 

company uses drones to help with tower inspections, radio 

planning, line-of-sight testing, and network optimization 

prior to major events. 

3. Business Insider, “The drones report: Market forecasts, regulatory barriers, top vendors, and leading commercial applications,”  

May 27, 2015, http://www.businessinsider.com/drones-report-market-forecast-2015-3
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Employing drones for inspections is likely safer than using 

a person and it can be quicker as well because human 

inspectors require safety equipment in order to scale a 

tower. While drones will need to be modified so that they 

can operate under severe weather conditions, they could 

make surveying for broken equipment possible in situations 

where it would not have been feasible before. Today drones 

are able to conduct high-quality site audits in a single pass, 

offering detailed panoramic and top-down views of lattice 

towers. Drones can also perform radio planning and line-of-

sight testing, allowing engineers to improve network quality 

in problem areas. For example, drones can avoid frequencies 

that are affected by trees.” (Daws, Ryan, Telecoms Tech, 

“Drones begin their shift in the telecoms industry,” July 

2015, www.telecomstechnews.com/news/2015/jul/07/

drones-begin-their-shift-telecoms-industry)

Autonomous vehicles 

Leaders in the retail and technology industries are investing 

heavily in driverless technology. One technology leader is 

trying to become a solution provider to retailers and carriers 

alike, helping them to finally solve the last-mile delivery 

challenge using driverless vehicles. 

For example, driverless vehicles might be developed 

to feed strategically located secure parcel lockers. The 

vehicles would be able to send text messages as advanced 

shipment notifications to customers, tracking the shipments 

and signaling when the deliveries are ready for pickup. 

Customers would pass by the lockers during their normal 

course of commuting and retrieve or drop off their deliveries 

using a personal security code or card.

Generally, there is clear commitment by the automotive 

industry as well as this technology provider to design the 

concept of autonomy into cars and small trucks.

A new Deloitte thought piece and video, titled “Where will 

the future of mobility take us?” (see Figure 11) examines 

how transportation technology and social trends are creating 

a new business ecosystem. We are asked to imagine a world 

where vehicles hardly crash, traffic jams are rare, and trip 

costs plummet. The emergence of autonomous vehicles, 

as well as car sharing and ride sharing, will affect almost 

everyone, and will force business leaders in most industries 

to start asking tough questions about the future of mobility.4

 

4. Scott Corwin, Joe Vitale, Eamonn Kelly, and Elizabeth Cathles, Deloitte University Press, “Where will the future of mobility take us?”/September 

24, 2015, http://dupress.com/articles/future-of-mobility-transportation-technology/

Self-driving vehicle designed for autonomous light-load material 

transport in factories and warehouses with speeds up to 4.5 mph. 

Source: Clearpath 
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Source: Deloitte University Press | DUPress.com

Figure 11. The future of mobility
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far beyond just the automotive industry.

Imagine a world in which...
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Vehicles hardly ever crash once 

human error is removed from the 

equation.

Traffic jams become a rarity as 

sensors govern distance between 

vehicles and manage traffic patterns.

Energy demand drops as tailored 

vehicles enable more efficient and 

environmentally friendly powertrains.

Trip costs plummet as the cost of 

commuting declines up to 70%, 

increasing accessible mobility.
       4 future
 states will  
coexist    

• Automotive: Decrease in personally-owned   
 vehicle sales and increase in fleet vehicle sales

• Energy: Lower energy consumption from   
 improved vehicle efficiency

• Finance: Growth in fleet financing in place   
 of auto loans and leasing

• Insurance: Shifts from personal liability to   
 catastrophic systems-failure insurance

• Media: Increase in consumption of multimedia  
 and information due to time not driving

• Medical & Legal: Reduction of costs for   
 emergency medical services and related legal   
 fees because of fewer accidents

• Public Sector: Erosion of tax revenues related  
 to property and fuel taxes, vehicle registration   
 and traffic citations

• Retail: Increase in sales due to increased  
 mobility of underserved segments (e.g., seniors)

• Telecom: Additional bandwidth requirements  
 to meet increased demand for connectivity and  
 reliability

• Technology: Emergence of autonomous drive  
 operating system players

• Transportation: Substitution of demand for   
 traditional taxis, limos, and rental vehicles with  
 shared fleet vehicles

View a list of data sources at http://www.dupress.com/future-of-mobility-infographic.
As used in this document, “Deloitte” means Deloitte Consulting LLP, a subsidiary of Deloitte LLP.
Please see www.deloitte.com/us/about for a detailed description of the legal structure of Deloitte LLP and its subsidiaries.
Certain services may not be available to attest clients under the rules and regulations of public accounting.
Copyright © 2015 Deloitte Development LLC. All rights reserved.  Member of Deloitte Touche Tohmatsu Limited

To learn more, read our full report at www.deloitte.com/us/futureofmobility
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Barriers to adoption

As with many new technologies, drones face barriers 

to adoption, including regulatory restrictions and safety 

concerns. Incidents of collisions, crashes, and violations 

of no-fly-zone policies have caused some concern among 

federal and state agencies. The other main challenge is the 

scarcity of trained personnel to design and operate drones. 

As the industry grows, companies will have to invest in 

skilling technicians to eliminate this bottleneck.

What leaders should be doing today

• Explore the possibilities. Self-driving vehicles and drones 

for business use are closer to reality than many people 

think – and the implications aren't limited to convenience. 

These technologies may soon have a major impact on 

your organization, employees, supply chain, and internal 

operations, so it's important to start preparing now.

• Look for new cross-industry opportunities that combine 

transportation-related benefits with other activities. 

Explore innovations that use drones and other automated 

vehicles to supplement or improve activities that currently 

require human pilots and drivers.
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Inventory and network optimization tools are seen by 

48% of respondents as having the potential to either 

create competitive advantage or disrupt supply chains. 

While these solutions are in use in 43% of supply chains 

today, the survey findings indicate that adoption will 

more than double to 90% over the next six to 10 years. 

Figure 12 shows the top supply chain uses for inventory 

and network optimization tools today and over the 

next one to two years. Route planning, product flow 

path analysis, and asset optimization help companies 

streamline operations, improve inventory control, gain 

visibility, manage risk, and reduce costs. 

The ability to deploy assets and position inventory well 

is crucial to delivering the right service at the right cost. 

These are powerful decision-support tools to model 

end-to-end supply chain costs and trade-offs.

By layering in costs and constraints, a company can 

design networks that deliver orders at the lowest landed 

cost while addressing defined constraints such as service 

levels and capacities. 

This is especially powerful when creating scenarios that 

address both hard constraints (which cannot be changed) 

and soft constraints (which cost money to change). 

“If I can knock down my transportation costs by 10 

or 15% by reconfiguring my network or reallocating 

inventory to different distribution centers within that 

network, that's a lot of money,” says John Hill, director 

for St. Onge Company. “Not only is it money, but the 

concomitant reduction of the amount of time it takes to 

get a product to the customer is money as well." (MHI 

Solutions, Q3 2015, http://www.mhisolutionsmag.com)

Figure 12. How are companies using inventory and network optimization tools today 

(or planning to use it over the next 1-2 years)?

Inventory and network optimization tools
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vs. change-over costs)

Transport optimization (route

planning, asset management, etc.)
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asset, and flowpath analysis)

Inventory and network 
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Inventory optimization

Key trends:

• Solution integration: Optimization solutions are being 

integrated into standard ERP or supply chain planning 

(SCP) packages. 

• Multi-echelon networks: Offerings from companies like 

SmartOps (acquired by SAP) and Logility (owned by 

Optiant) help companies consider multi-echelon networks 

and provide optimization across multiple inventory types 

(such as finished goods and work-in-process).

• Inventory visibility: Clients are increasingly asking for 

seamless inventory visibility – starting from point-of-

sale location – and using real-time order data to make 

inventory-planning decisions.

• Critical metrics: There is a greater focus on visual 

interfaces that offer key performance indicator (KPI) 

integration and quick, “what-if” analyses of financial 

impact on inventory drivers. 

• Implementation approach: Solutions are initially 

customized for the business by the vendor, then handed 

over to an in-house team to manage and operate. 

Standalone solutions cater to specific needs, including:

 – Visualization of inventory, for a full network, including KPIs

 – Optimization on a localized unit (division or plant) for 

target-setting

 – Real-time order planning and sales and operations 

planning (S&OP) 

 

Production planning, scheduling, and optimization

Key trends:

• Tools with integration capability across supply chain: 

Customers prefer tools that can be integrated across the 

supply chain and that offer a more holistic solution. 

• Convergence with material requirements planning (MRP): 

As computing power continues to grow, traditional MRP 

systems are adding advanced planning functions to their 

toolkits. 

• Direct interface with shop floor equipment: Planning and 

scheduling systems receive utilization information (directly 

or indirectly) from equipment. 

• Planning using data visualization: Data visualization is an 

integral part of building KPIs that measure performance 

and drive behavior. 

• Focus on the following functionality:

 – Powerful optimization engine with multi-user and plant 

collaboration 

 – Forward and backward supply chain integration 

capability – for example, with sales and operations 

planning (S&OP), network optimization, and MRP

 – What-if impact analysis, real-time scheduling, and S&OP

Network optimization/flow path analysis

Key trends:

• Network optimization and flow path: Using both in 

parallel is increasing.

 – Network optimization provides a solution to network 

design problems (determines the optimal number of 

warehouses, plants, and transportation modes)

 – Users often need a flow path recommendation to help 

operations in planning and executing transportation of 

products

• Cloud computation: With reduced data storage capacity 

and increased computational capabilities, there is an 

emerging preference to model and solve complex supply 

chain issues on a more frequent basis.

• Data visualization and easy user interface: Almost all 

companies prefer to use tools that offer integrated data 

visualization
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Case example: Using inventory optimization tool to 

control inventory

An equipment manufacturer had excess inventory 

across its distribution network, as a result of lead-time 

discrepancies between similar parts from the same supplier, 

high variability of transportation lead times, and a highly 

complex product portfolio.

The Solution: Inventory optimization 

• Constructed an integrated parts management framework 

consisting of inventory analytics and optimization, sales 

and customer insights, supply insights, and a parts 

business plan

• Consolidated a wide range of data on each part and 

assigned parameters to each

• Merged all aftermarket parts data and insights using an 

inventory optimization tool and analyzed it holistically

The impact

• Achieved goal of reducing service parts inventory by 

40% while improving overall performance of inventory 

investment 

Case example: Using network optimization tools to 

transform the supply chain

A category-leading retailer relied on suppliers to distribute 

product directly to their retail outlets, limiting their ability to 

meet escalating customer expectations. 

The Solution: Network optimization

• Developed a comprehensive distribution strategy to 

reduce cost of goods, enhance revenue, and improve 

store service levels

• Used a network optimization tool to design the optimal 

greenfield distribution network

• Modeled inventory to determine optimal deployment 

strategy and determine optimal stocking levels at each 

distribution center

The impact

• Reduced product and transportation costs

• Improved sourcing leverage

• Improved product placement and balanced inventory

• Improved service levels with enhanced replenishment

• Develop a supply chain network strategy and update it 

every two years. Take stock of customer requirements 

and how they are trending; take them into consideration 

when trading off costs versus service. 

• Think about investing in an objective customer survey to 

get a true indication of current and trending requirements 

and what customers really value. Use the information 

to segment customers and to potentially develop 

differentiated service levels based on requirements, as 

well as on what customers are willing to pay for. 

• Look at a three- to five-year horizon. Differentiate growth 

wherever relevant in terms of geography, product 

grouping, or customer type. 

• Start small, learn, and expand. Instead of trying to model 

the entire supply chain for all products and regions – 

which can be overwhelming – select a single product 

line, business unit, or region that is big enough to matter, 

but small enough to generate a quick win. Good data is 

crucial to effective decision-making, but lack of perfect 

data is no excuse for inaction. As you gain experience, 

you can start adding more complexity to the model. 

What leaders should be doing today
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Cloud computing and storage is playing a critical role in the 

improvement of supply chain management by supporting 

an enterprise’s efforts to share data with multiple, 

geographically dispersed partners. 

Cloud computing did not rank as high as other technologies 

in either competitive advantage or disruptive dimensions 

(see Figure 13). Only 25% of the respondents felt there 

could be a competitive advantage, while a mere 4% thought 

it might be disuptive.

However, in contrast, over 70% said it is having some 

impact. Almost half (45%) said that they already have 

cloud computing in place and another 22% say they 

expect to within the next one to two years. Adoption 

rates of cloud computing are expected to surge to 86% 

over the next six to 10 years.

When cloud applications were first introduced, they were 

viewed as solutions for small businesses, but financial and 

operational pressures, as well as the need to adapt quickly 

Cloud computing and storage

Figure 13. Expectations for competitive advantage or disruption
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to changing needs, have expanded the value of the cloud to 

organizations of all sizes. 

While the benefits of cloud computing include improved 

collaboration among supply chain partners, cost-effective 

use of staff resources, and the ability to adapt to changing 

business needs quickly, many organizations first migrate 

to the cloud through focused, task-oriented solutions as 

opposed to enterprise-wide solutions.

The value of a cloud-based platform is access across 

different systems. “When information is no longer 

maintained in siloed systems that are accessible to one 

department or one partner, multiple departments can use 

the information to improve performance and planning,” 

says Justin Stone, account manager at Deposco. 

“Cloud-based applications also enable the use of mobile 

technology, which improves efficiency and real-time 

data collection.” (MHI Solutions, Q2 2015, http://www.

mhisolutionsmag.com)

The value proposition for cloud computing differs 

depending on the size of the business. For example, 

small businesses are able to access systems they could 

not previously afford. Mid-sized companies that require 

80% of the functionality of an ERP system, but only 

have 20% of the budget to install and operate one 

on-premises, can now implement an ERP system via 

the cloud. Larger companies that have sufficient staff 

and resources for their own system can nevertheless 

reduce capital expenses and re-deploy IT staff to more 

valuable activities.

• Evaluate cloud computing alternatives whenever 

technology changes are being contemplated. Use this 

approach to adapt people, infrastructure, and processes 

over time as appropriate. Consider the trade-offs of 

flexibility that an owned and operated solution provides 

as compared to reduced IT staff and streamlined 

IT investment. Consider replacing on-premise and 

co-located data centers with cloud-based infrastructure.

• Collaborate across functions to make transformative 

decisions. This is no longer an IT-driven function for 

most progressive companies. Supply chain managers are 

major users of both structured and unstructured data and 

should help define their own big data strategy. As noted 

in last year’s report, investments in cloud computing may 

have a higher ROI when viewed holistically.

What leaders should be doing today
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3D printing is an additive process of building objects, layer 

upon layer, from 3D model data. It is quite different from 

subtractive manufacturing processes such as machining. 3D 

printing helps users create intricate designs that are difficult 

to make through traditional methods. It saves enormous 

amounts of time during the product design and development 

stages and eliminates scrap. 3D scanning is a fast and 

accurate method of transferring the physical measurements 

of an object to a computer as a digital file in an organized 

manner, resulting in what is called 3D scan data. 

Similar to cloud computing, only 17% of respondents 

say they believe that 3D printing can be a competitive 

advantage, and only 6% consider it disruptive; 45% say 

it will have some impact. About half (48%) of survey 

respondents felt that 3D printing will be adopted in their 

supply chain over the next six to 10 years, compared with 

a 14% adoption rate today.

Considering the evidence that 3D printing can reduce 

costs across the total supply chain, it would be 

reasonable to think that its adoption would be perceived 

as mandatory in order to remain competitive – in both 

the manufacturing and service parts and repair arenas. 

Consumers and customers continue to prefer specialized, 

low-volume products while demanding faster time to 

market. As 3D printing approaches a breakeven point, 

manufacturers are likely to begin adopting it as standard 

practice (see Figure 15). 

Further, there will be an evolution of 3D printing supply 

chain applications, increasing adoption rates. However, as 

the market matures and companies transition towards a 

focus on manufacturing, there will also likely be a shift in 

the way the technology is used. (Figure 16).
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Figure 16. Evolution of 3D printing applications
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Several companies have embraced the potential of 3D 

printing and have expanded their use of the technology:

Product cost savings: A global 

aerospace and defense company 

deployed electronic beam melting, a 

3D printing technology, and reduced 

production costs for aerospace 

components by 50% while still maintaining functionality 

and performance. 

Operation efficiencies: A multinational 

technology company leveraged laser-

sintering technology to create 80 

specialized hearing aids in only four 

hours. This technology reduced inventory by allowing the 

company to store patient data digitally. 

Quality improvement: An automotive 

manufacturer used additive manufacturing 

to make the hand tools used in testing and 

assembly. These custom-designed hand 

tools are more ergonomic and are 72% 

lighter than traditional hand tools. The tools helped save 

58% in overall costs and reduce project development time 

by 92%.
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• Study up on 3D printing and additive manufacturing and 

be prepared to use these technologies to enhance your 

supply chain when the opportunity arises. 3D printing 

is still very much in the honeymoon stage, and there is 

much that is still misunderstood in terms of expectations, 

cost, utility, and speed. 

• Use pilot programs to help build valuable internal 

capabilities and external alliances and position yourself 

to capitalize on opportunities that arise as technology 

advances begin to support broader applications. For 

many manufacturers, prototyping is a practical application 

that can provide value in the short-term while they 

are evaluating longer-term opportunities. This can be 

especially true for businesses in which speed to market 

is important and products go through multiple iterations 

during development.

What leaders should be doing today
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Suggestions for supply chain leaders

The convergence of automation, big data, faster and 

cheaper computer power, and the increasing demands of 

customers is accelerating the growth of always-on digital 

supply chains. Technology is the driver of this change, 

but it’s not a single technology. It is many technologies – 

including those detailed in this report. 

The highlighted technologies have the potential to provide 

step-change improvements in supply chain visibility, cost 

savings, and customer service. Leaders recognize that 

accelerated change in supply chain processes is coming, but 

what they largely don’t know is how to take advantage of 

this change. The key is to not only generate insightful data, 

but to share it between players within supply chains so that 

they can act on it. To do that, leaders need to embrace 

these new and emerging technologies and determine how 

to best apply them to meet their specific supply chain needs. 

Here are our suggestions:

Invest, test, and learn

To date, most companies have taken an incremental 

approach to adopting automation, technology, and 

digitization. Ask yourself, where are our greatest 

opportunities in utilizing these technologies? What are our 

biggest disadvantages if we don’t? Test to address specific 

problems and opportunities, create targeted efficiencies, or 

tweak the customer experience. A test-and-learn approach 

can be effective, allowing investment and giving players 

familiarity with the new technologies, while building a 

framework for greater expansion.

Suggestions for supply chain leaders
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Partner with solution suppliers

Always-on supply chains that are connected into highly 

automated, integrated, and digitized networks will require 

complex automation, sensors, software, and system 

solutions. Leverage the expertise of the leading solution 

providers and partner with them.

Determine where to start generating data

Make a decision at the initial creation stage, where sensors 

generate the basic building blocks for digitization. While 

data is plentiful, the main consideration is what information 

to collect and the best method for gathering it. Consider 

how you will use the data – before you collect it. 

Determine how current your data needs to be

Once data is generated, the timeliness (or latency) with 

which it is communicated will often determine its value. 

This may mean that information needs to be delivered 

with greater frequency, accuracy, and timeliness so that the 

manufacturer, distributor, or service provider can influence 

customer action in real time – through, for example, 

complementary products or incentives. If near-instantaneous 

responsiveness is necessary, have a business structure and 

system in place that anticipates and responds. 

Make sense of the data so you can act on it

How will you gather and store – safely – the increased 

quantities of data a digitized supply chain generates? Do 

you have the analytic resources to quickly make sense of 

it? Where will you reach the customer? Finally, influencing 

action may be the most critical goal; after all, if customers/

suppliers fail to respond, all of the information created is of 

little practical value. 

Bottom line: Talent management is key 

Any successful supply chain relies on a skilled team, an 

efficient process, and the right equipment and technologies 

to support both. None succeeds without the others. 

The problem is, the manufacturing and supply chain industry 

is currently facing a severe workforce shortage – with an 

estimated 600,000 manufacturing positions in the United 

States going unfilled due to a lack of qualified workers. The 

U.S. Roadmap for Material Handling & Logistics predicts 

that by 2018 there will be 1.4 million new supply chain jobs. 

Additionally, International Data Corporation (IDC) predicts 

that by 2018, there will a need for 181,000 people with 

deep analytical skills in the United States alone. 

Universities and colleges cannot produce supply chain talent 

fast enough to keep up with current business demands. A 

full 40% of respondents to a 2015 MIT Sloan Management 

Review survey say they have difficulty hiring analytical talent. 

Only 17% of “analytically challenged” firms say they have 

the talent they need.5

5. Ransbotham, Sam, Kiron, David, and Kirk Prentice, Pamela, Sloan Management Review, “The talent dividend,” April 25, 2015
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The growth of digital, always-on supply chains will only 

intensify this talent gap. Digital supply chains will require 

significantly different skills than traditional models. There 

will be an increased need for tech-savvy workers who have 

the ability to see not only the details, but also the big picture 

in order to properly manage these connected, digital, 

always-on supply chains. Technical, analytical, and problem-

solving skills will be key. 

“I think industrial engineers are worth their weight in gold 

because they have been trained to analyze information 

and find solutions,” says J. Paul Dittman, Ph.D., executive 

director of the Global Supply Chain Institute at the University 

of Tennessee. (MHI Solutions, Q2 2016, http://www.

mhisolutionsmag.com/ n.d.)

As digital supply chains create new, higher-skilled, higher-

paying jobs, entirely new categories of work will be defined. 

Increasingly, talent will be the differentiator for firms striving 

to operate successful, always-on supply chains. 

Collaborate to develop a talent management strategy

One of the best places to begin when looking for and 

developing talent is at a college or university that offers 

supply chain management programs. Deloitte’s Analytics 

Trends 2016 report cites an example of a technology 

company that identified analytics and data science skills as key 

competencies for its organization. The company created an 

aggressive program for cultivating data scientists and data-

savvy managers. It launched a long term training program, in 

partnership with two universities, to teach the fundamentals 

of data science to employees from all functions.

For those who acquire the necessary skills, the company 

created a well-defined career path in data science, with 

several roles that offer increasing responsibilities and 

compensation over time. The company’s Data Science office 

has also maintained a laser focus on improving awareness 

of and understanding among managers about data and 

analytics issues – including the development of a two-day 

program for executives. The company has created a number 

of physical Data Labs that serve as platforms for helping 

different parts of the company act on the opportunities 

identified through analytics. 

MHI has focused on the talent shortage for years and 

continues to address this critical issue. MHI partners with 

universities that have supply chain programs to develop 

relevant curricula for the industry. MHI also sponsors the 

College Industry Council on Material Handling Education 

(CICMHE), which is a key partner supporting professors and 

students in supply chain programs at the university level.

Further, MHI and the Material Handling Education 

Foundation, Inc. (MHEFI) have developed the Career 

Technical Education (CTE) program, which is helping to 

build the workforce of tomorrow by supporting curriculum, 

resources, and certification programs at the high school, 

vocational/technical school, and community college levels. 

MHI also collaborates with other manufacturing and supply 

chain trade organizations to create solutions to the talent 

issues facing the industry.

When it comes to addressing the talent needed to run 

digital, always-on supply chains, one thing is clear: Supply 

chain leaders need a well-thought-out talent management 

strategy, aligned to business goals, to help them compete 

effectively and efficiently in today’s global marketplace.
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The 2016 MHI Annual Industry Report is our third 

annual study of emerging disruptive technologies and 

innovations that are transforming supply chains around 

the world. The findings are primarily based on an 

in-depth global survey conducted in late 2015, which 

involved nearly 900 supply chain professionals from a 

wide range of companies and industries. More than half 

of the participants (54%) are executives holding the title 

of CEO, vice president, or general manager.

About the report
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Surveyed companies range in size from small to large, with 

half of them reporting annual sales in excess of $100 million 

and 9% reporting annual sales of $10 billion or more.

22% Less than $10 million

$10 million to $50 million
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$100 million to $500 million
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$500 million to $1 billion

$50 million to $100 million

20%

18%

13%

11%

8%

8%
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Tactical investments

While the focus of this survey and research has been on 

emerging technologies, there are a number of tactical 

investments needed to maintain, update, and improve daily 

operations throughout the always-on supply chain. Together 

the survey participants estimate their organizations will 

allocate more than $8.8 billion to tactical investments over 

the next two years. 

Two-thirds (66%) expect to see their budgets for tactical 

investments increase over the next two years, with 

20% expecting an increase of more than 10%. So while 

companies continue to evaluate strategic investments in 

emerging technologies, it does not appear to be at the 

expense of more tactical investments that are required to 

remain competitive in the near term.

Over the next 24 months, approximately how much will your company likely invest in installing 
and maintaining material handling and logistics equipment and systems?
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Compared to your current budget, how do you expect your supply 
chain investments to change over the next 24 months?
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Survey participants were also asked where they plan to 

invest over the next 24 months. The top two expected 

tactical investments are: 

• Fork lift trucks and other mobile & wheeled handling 

equipment (46%)

• Racks, shelving, storage equipment and shop  

furniture (45%)

Although the percentage of respondents who plan to 

pursue the next 10 tactical investments was lower than for 

the top two, in all cases it still exceeded 30%.

This data provides a good indication of where the market 

for material handling equipment and related products 

and services is headed over the next 24 months. With 

investments increasing year-on-year, there will likely be a 

need for both education and support for these products 

and services in order to keep pace with growth.

Planned tactical investments over next 24 months

Note: Number of respondents N = 889
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