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Executive Summary 
Today’s manufacturing and logistics organizations are leveraging advances in mobile technologies to drive operational efficiencies, 
achieve more intimate and engaging customer interactions and, ultimately, create competitive differentiation. From field service and sales 
to delivery and distribution these business critical processes are often tied to the ability to access and act on real time data using mobile 
solutions by remote mobile workers. Selecting the most appropriate mobile solution to support these workflows and applications is 
challenging amid the rapid pace of change and innovation and considering the myriad mobile form factor, OS, and I/O options available. 
With the performance of these lines of business workflows closely tied to the reliability and robustness of the mobile solutions supporting 
them, minimizing mobile device and application downtime and failure is of utmost importance. In fact, according to VDC Research, each 
percentage point increase in failure directly translates into a five percent increase in cost of ownership. This white paper will explore the 
total cost of ownership models for mobile line of business solutions for manufacturing and logistics workflows and key factors and 
considerations to review when making investment decisions.  
 
Manufacturing and Logistics Operations: From the Industrial Revolution to the Age of Information  
Manufacturing and logistics organizations globally are in the midst of a massive transformation. Compelled by shifts in markets and key 
technological advances the competitive dynamic among these organizations is transforming and introducing a new phase of innovation, 
growth and opportunity. Given the macro trends, manufacturing and logistics organizations are investing in alternative approaches to 
evolve their businesses and differentiate their competitive footprint. One overarching strategy centers on the integration of new services 
with product offerings to introduce added value throughout the products lifecycle. One critical factor behind much of this transformation is 
that investments in more traditional approaches to improving performance – especially around optimizing manufacturing operations – 
have largely been exhausted. Manufacturing organizations today view investments in operational optimization as a cost of business 
rather than a long term competitive differentiation.  
 
Rather, manufacturing and logistics organizations are shifting focus towards product and service delivery innovation and are looking for 
differentiated approaches to engage and interact with customers. In addition, closer integration between service and integration functions 
to leverage services to drive product design and development enhancements are examples of next generation manufacturing initiatives. 
Consistent themes supporting these developments are the need for more accurate and real time data and a more collaborative workforce 
to drive highly scalable and distributed decision making. Put another way, mobile workers and the wireless technologies supporting them 
are central to many of these strategic initiatives.   
 
Mobile workers in the manufacturing and durable goods wholesaling sectors support a variety of critical workflows including service 
operations, field sales, asset inspection and management and delivery services among others. For these organizations, frontline mobile 
workers represent essential customer facing and engagement professionals whose capabilities are directly enhanced by mobile and 
wireless driven improvements in real time decision making capabilities and workgroup collaboration. Forward looking organizations are 
focusing on transforming their customer service business and are leveraging significant mobile and wireless technology advances and 
more capable field service automation software to address these needs. In this vein, the hard line drawn previously between field service 
and field sales (including Direct Store Delivery) is blurring.   
 
Some of these critical mobile developments and considerations include: 
• Field service automation solutions have been well documented to cut costs, improve visibility, and optimize service delivery with 

the recaptured field technician time conservatively resulting in an extra work order per month per technician.  
• However, next generation solutions are migrating beyond task optimization and integrating more advanced capabilities that drive 

new revenue and evolve the service operation from a cost to a profit center. Specific benefits include improved cash flow and 
improved up sell opportunities for additional work and service contracts and providing a lead in a structured and manageable 
capacity so action is expeditious.  

• Real time wireless connectivity has become a critical consideration for field service solutions with advancements in wireless 
connectivity and improvements to offline capabilities allowing field workers to communicate and collaborate more effectively with 
headquarters, back-end systems, and other field workers. 
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Although the benefits of automating field worker workflows and equipping these frontline workers with mobile solutions is clear and has 
been well documented, for many operations, field services continue to represent a weak link in the sense that these operations are siloed 
from the overall organization. This is in part a factor of the highly decentralized approach organizations have taken in running their service 
operations. In addition, in most major markets we are witnessing an increase in field service workload and the costs associated with field 
service activities due to the introduction of sophisticated new technologies and growing demand from customers for both a wider range 
and a greater reliability in services. As a consequence of these developments we are beginning to witness a growing skills gap within the 
field service and route accounting workforce and a demographic transition as a large share of the field-based workers is set to retire.  
 
Well designed and implemented field automation solutions are addressing many of the pain points and shortcomings of legacy solutions. 
One critical element of this decision process is selecting the right mobile device for field-based workers. With the recent advances in 
mobile and wireless technologies the capabilities and performance of mobile devices has reached unprecedented levels. Moreover, the 
options available to enterprise decision makers – especially considering the myriad form factors, mobile OS platforms, application design 
options – can be daunting.  
 
Especially in these times of dramatic change to the mobile landscape, VDC Research believes that a Total Cost of Ownership (TCO) 
model that focuses on the most powerful technical and operational cost drivers will provide customers with an accurate baseline from 
which they can make mobile and wireless investment decisions. A critical aspect of any successful TCO analysis needs to include the 
business elements of TCO. These include length of deployment/replacement cycles, failure rates and causes, opportunity cost of lost 
productivity, to name a few. Only through such a full analysis, organizations can determine the solution which will best serve the 
company. 
 
Mobile Device Requirements among Field Based Manufacturing and Logistics Workers: A Moving Target  

While mobile investment opportunities in the manufacturing and logistics industries are growing, key decision makers are faced with 
multiple technical and deployment options in today’s fast paced mobile landscape. From mobile OS, and form factor to level of 
ruggedness, I/O, and application design the options are virtually limitless. In addition with the influx of consumer devices and platforms 
the potential for confusion is real.  
 
For enterprise mobility solutions and field service or field sales automation applications, the mobile device selection decision is 
manifesting itself in the rugged vs. non-rugged (or consumer device) debate. The appeal of consumer devices for business and mission 
critical enterprise work flows is real, however, this appeal extends well beyond their low adoption cost. The appeal of today’s consumer 
smartphone or tablet has as much to do with its appealing, intuitive and immersive user experience and interface, the ergonomic design 
of these devices and vast ecosystem of applications, accessories and other customization options available.  
 
While the importance of rugged mobile solutions for frontline workers is clear – almost eight in ten decision makers claim that some level 
of ruggedness is critical in a mobile device – there is a need for this vendor community to embrace the developments and benefits coming 
from consumer solutions. Moreover, for many manufacturing and logistics organizations, their field workers represent an important 
interpretation of their brand and value proposition in front of their clients. Ensuring that the mobile device used by these workers best 
reflects that is a growing concern and requirement.  
 
We are beginning to witness leading rugged solutions providers such as Motorola Solutions address these requirements with newer 
touch-centric form factors, more ergonomic design and more intuitively designed applications and user interfaces. For us, it is these 
developments that represent true “consumerization of IT”. In other words, not the adoption of consumer technologies in enterprise work 
flows but rather the application of consumer design and interface in enterprise mobile devices. For business and mission critical 
workflows in the manufacturing and logistics sectors this distinction is critical.  
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The Evolving TCO Model  
Total Cost of Ownership (TCO) analyses offer a core measurement to understanding the cost and benefits of mobile solutions. Such 
analyses are likely to be elevated in importance over the next year due to the need for greater diligence on investment, the growing 
options available to enterprises and, ultimately, the impact of Meta themes like consumerization and BYOD on field service and field sales 
automation.  At the same time, upfront costs will become critical determinants for organizations looking to spend the least possible for the 
most substantial, immediate gain.  
 
TCO is not a standard measurement implemented in mobile deployment evaluations. According to VDC end user data, only 31.6% of 
respondents performed a TCO analysis during their most recent mobile computing deployment. Key reasons for the lack of TCO analysis 
is the expense, mistrust of outsider assessment, and lack of justification. 
 
However, the core idea behind TCO – to measure direct and indirect costs of an investment over time to determine its viability – is a 
sound and useful business concept. Having a full view of the cost a mobile computing deployment over its lifetime provides insight into 
the type of ruggedness that needs to be deployed. In particularly, TCO analysis can show the significance in cost of failed devices and 
the need for a higher level of ruggedness to prevent that failure.  
 
VDC defines TCO to include the following components:  
 

Hard costs (Deployment costs): hardware, accessories, software, implementation, and training costs 
Soft costs (Operational costs): productivity loss, opportunity loss, and IT support costs 

 
Easily quantified through supplier estimates, a majority of TCO analyses overly rely on hard costs. In fact, hard costs for a consumer 
smartphone for field workers may only account for less than 10% of the deployment’s TCO over a five year period. One of the most 
striking misunderstandings in TCO is how little hard costs actually matter in the total cost of the deployment, yet price remains the leading 
product selection criteria among end users. 
 

Exhibit 1: Average Annual Failure Rates by Mobile Form Factor 
(Source: VDC 2012 TCO Analysis) 

 

Soft costs make up the bulk of TCO and the greatest expenses in soft costs relates to costs that occur in lost productivity, IT expenses, 
and opportunity cost when a device fails. Considering that mobile field workers in the manufacturing sector spend less than 50% on 
actual service, maintenance and other direct productivity tasks, optimizing their time is critical.  
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According to VDC end user research, the leading causes of device failure are dropping the device and water liquid exposure, two 
relatively common experiences. Through built-in protections against these and other causes of failure, rugged handheld mobile 
computers on average experience a 5% annual failure rate compared to commercial grade smartphones which experience a 23% annual 
failure rate supporting similar field mobile workflows in the manufacturing and logistics sectors.  
 
The Correlation Between Mobile Device Failure and TCO 
The factor with one of the greatest impacts on device TCO is productivity loss when a device fails. For field-based applications, mobile 
device failures result in up to 140 minutes in lost productivity. Consequently, each percentage point increase in device failure can yield in 
excess of a five percentage point increase in total cost of ownership.  

 

Exhibit 2: Correlation Between Device Failure and TCO 
(Source: VDC 2012 TCO Analysis) 

 
According to VDC’s TCO analysis of mobile computing deployments, for many users and mobile computing applications there is a 
correlation between increasing ruggedness and decreased cost over the life of the deployment where there are hazards within the 
deployment environment that cause failure. Long misinterpreted, many organizations do not recognize that failed devices quickly add up 
to significant costs. Therefore, when approaching a mobility investment, it is imperative to balance the user, application, deployment 
environment, and - perhaps most importantly - the mission criticality of the applications.  As the majority of the cost of owning and 
deploying a mobile computer is not in the upfront hardware acquisition costs, but rather in the life-time operational and management cost, 
not selecting the appropriate platform will have substantial negative cost ramifications. 

 
Exhibit 3: Leading Causes of Mobile Device Failure 

(Source: VDC 2012 TCO Analysis) 
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Rugged mobile computers are replaced far less often than commercial-grade devices. While it is expected that commercial-grade 
solutions have a shorter life span than rugged mobile computers, a higher amount of commercial-grade failures leads to early 
replacement, rather than repair. These costs start to replicate in various ways that continue to increase the TCO for commercial units.  
 
Indirect and direct cost of failure and replacement include: 
 

• Higher turnover of consumer smartphones. Within a typical year, this result in organizations managing a mixed deployment, 
adding costs related to maintaining multiple versions of hardware and software.  

• Replacements that result in mixed deployments create need for the worker to learn the configuration of new hardware. Also it 
requires time and often frustration for IT staff to support two or three versions of hardware in troubleshooting and purchasing 
software solutions that work across units.  

• Devices bought at subsidized prices at the initial deployment (typically a consumer business model) are no longer subsidized for 
replacement, greatly increasing the purchasing price. 

• In the event of a device failure, the worker is forced out of commission from their normal operations. Workers then waste time 
troubleshooting and bringing the device back to the IT department.  

• There is a significant lost opportunity costs as a consequence of an unproductive and disconnected mobile worker. Issues such 
as lost sales, mobile worker profitability, customer service erosion and the potential long term impact on customer loyalty all 
need to be taken into consideration. 

• Beyond costs to fix problems, IT departments burdened with fixing devices spend less time managing and improving their IT 
infrastructure.  

• Soft losses include less implementation of preventative IT actions and less time to find better solutions that could improve worker 
efficiency. 

• Wireless communication failure causes the worker to spend time reconnecting their solution, reloading programs, and reentering 
data. Session persistence is necessary for efficient work. 

• Wireless communication failure also causes a break in the stream of information for backend dispatch systems. Because many 
make adjustments based on real time information, this defeats many of the efficiencies these solutions were designed to 
achieve.  

 
As a consequence of many of these factors the TCO of mobile devices used in manufacturing and distribution workflows that have a 
propensity to fail can rapidly escalate. In fact, based on our research, the TCO of non-rugged consumer devices used in the line of 
business environments is often more than twice the TCO of a similar form factor rugged solution. Moreover, almost 90% of the TCO of 
non-rugged devices is associated with post deployment ‘soft costs’.  
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Exhibit 4: Annual Mobile TCO by Form Factor 
(Source: VDC 2012 TCO Analysis) 

 
Aligning Mobile Devices with End User Environments 

The largest determinant for making appropriate investment decisions are mapping device specifications to the potential hazards in the 
deployment environment. For instance, many field mobile workers in the manufacturing and logistics sectors are using their devices in 
direct sunlight conditions, are leaving devices in vehicles where temperatures can exceed 100 degrees F and may use the device with 
gloved hands or in wet conditions.  
 

Exhibit 5: Environments or Scenarios Most Common to Manufacturing and Logistics Field Workers 
(Source: VDC 2012 TCO Analysis) 

 
While in current recessionary times, VDC recognizes that organizations are looking to streamline investments to gain the most bang for 
the buck, ruggedness should not be viewed as a ‘luxury-item’ that can be forsaken. By preventing the burgeoning costs of failure, rugged 
solutions more than make up for their price tag within a five year period. 
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Consumer Mobile Device Challenges Extend Beyond Failure Rates 
The recent advances we have witnessed to mobile technologies have been staggering. Many of these were innovations first made 
available on consumer devices. As a result the desire to leverage these sophisticated new consumer devices in the enterprise across a 
variety of use cases is very real. Moreover, trends like BYOD have radically changed how mobile devices enter the enterprise and how 
they are supported. However, in scenarios where the mobile device is central to supporting the enterprise workflow – such as among field 
service workers in manufacturing or delivery personnel in wholesale distribution and logistics – the need for a more traditional or 
centralized approach to mobile technology deployment that address both the needs of the ultimate end user AND the IT support 
organization is critical. IT organizations must approve and manage the mobile devices and applications in these scenarios and use cases. 
Not doing so will severely limit the ROI potential of the solution.  
 
With an ever expanding mobile workforce, enterprises are keen on benefitting from mobility solutions across their organization. This 
includes deploying consumer devices to critical line of business mobile workers with a combination of I/O and support accessories. 
However, it is among this segment of the workforce that we are witnessing the greatest challenges for these devices. Included among the 
challenges are: 
 

• Protective cases help but do not address the full spectrum of issues. While protective cases do decrease failure caused by 
dropping devices, the device remains vulnerable to other issues such as exposure to extreme temperatures, dust and vibration. 
In addition, the display is still vulnerable and exposed when dropped directly onto the corner of a hard surface.  

• Battery performance and management is a concern. Greater than full shift battery performance is a critical requirement for 
enterprise use cases. According to VDC’s research, more than seven in ten smartphone users frequently or occasionally 
experience batteries not lasting an entire shift. For devices that do not provide access to the battery, this often translates into the 
need to purchase additional backup devices.  

• Lifecycle management and sustainable application development are key enterprise needs. While enterprises want to take 
advantage of the rapid pace of mobile and wireless innovation and do not want to get “locked” into a mobile platform, the rapid 
upgrade cycle of consumer technology cannot be realistically supported for more sophisticated enterprise mobility solutions. A 
regular cadence to upgrades and the assurance of longer support scenarios is a critical enterprise requirement and key limitation 
among consumer devices.  

• The need for enterprise grade data capture. For many field mobile applications and workflows, the ability to capture data 
efficiently and seamlessly is important. This often translates into the need for an enterprise grade image capture/bar code reader 
solution. While third party accessories that support industrial data capture and that can be coupled with consumer devices exist, 
enterprises prefer an integrated solution. Avoiding the accessory cost and management complexities is considered a key benefit.  

• Mobile OS mix and potential for fragmentation more acute with consumer devices. Windows OS has been the dominant 
platform for ruggedized devices. Conversely, on consumer devices, OSes with modern and intuitive interfaces are pervasive. 
The clear trend in the market is towards a multi-OS environment, especially for mobile devices. However, enterprises are risk 
averse and are looking to mitigate OS platform risk wherever possible. This means sustainability and lifecycle support when it 
comes to application development and design, seamless back-office integration capabilities and the use of non-proprietary open 
tools in a highly scalable and reliable framework.  

• Support for unique enterprise functionality for specialized workflows. From DEX requirements in Direct Store Delivery 
(DSD) to serial port interfaces in asset management applications, I/O configurations for many enterprise applications can be far 
from common. One of the strong benefits of specialized enterprise mobile devices is in their design flexibility to support unique 
interface requirements. 
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Identifying the Ideal Enterprise Mobile Device  
Ultimately manufacturing and logistics organizations investing in mobile field service, sales and distribution solutions are looking to 
identify the ideal mobile device and solution to support these business-critical work flows. Clearly understanding and evaluating all factors 
that influence the success of a deployment, from environmental and technical factors to ease of use, intuitiveness and sustainability of 
application design will lead to more successful investments and contribute to a higher ROI.  However, this comes down to more than 
rugged vs. non-rugged design. We are witnessing rugged vendors rise to the challenge as they introduce next generation solutions that 
embrace many of the advances made popular on consumer devices including more ergonomic and aesthetic design, improved ease of 
use and user experience in an enterprise friendly capability.  
 
A TCO model that takes into account the soft costs (i.e. productivity loss, IT expenses, and opportunity cost of failed mobile computers) 
will provide organizations with a more accurate baseline from which they can make mobile and wireless investment decisions. While this 
trend is not new, access to investment capital is adding a new level of significance to optimizing every penny.  
 
While slimmer IT budgets will tempt evaluators to pick solutions with the lower price tag, often organizations will end up spending 
significantly more on downgraded solutions over time. Organizations looking to deploy mobile computers outside the office space with 
operational-critical or even high value applications will want to consider a higher grade of ruggedness through the lens of a TCO analysis.   

 
 

 
Case Study: Ben E. Keith Delivery Solutions 

Background 
Ben E. Keith Company is a distributor of food service products and premium alcoholic beverages. Their independent Food Division 
supplies a full line of produce, frozen foods, meats, dry groceries, refrigerated foods, paper goods, equipment and supplies to 
restaurants, hospitals, schools, nursing homes and other institutional businesses. Their independent Beverage Division distributes 
Anheuser-Busch InBev products as well as many other well recognized craft and imports brands. The foodservice division serves 
eleven states and the beverage division services 61 Texas counties with Anheuser Busch products and has statewide distribution for 
most craft and import brands. Together they employ over 4,000 people. 
 
Challenges 
The broad line food service company had deployed a mobile solution to support its distribution and field sales processes. Delivery 
drivers typically support 13-15 stops per shift and utilize mobile solutions to streamline the processes and optimize the customer 
engagement experience.  However, the organization was experiencing significant issues with its legacy mobile solution including 
mobile device failure rates that contributed to substantial operational disruption. The durability of the device was not holding up, 
battery performance was sub-standard and delivery drivers were frequently losing service in the field and were forced to revert to 
manual paper-based processes that introduced inefficiencies to the workflows and data recording errors which contributed to 
ordering and fulfillment problems.  
 
Solution 
Ben E. Keith upgraded its mobile solution and deployed a rugged Motorola handheld device to address the performance issues they 
were experiencing while modernizing the application. Critical investment considerations for the company included stability and 
reliability of the solution in addition to extended support in line with their three to four year depreciation goal. Key capabilities of the 
solution include scan-based delivery confirmation, signature capture, time stamps all transactions, provides ability to print clean 
invoice and directs the driver on more complex routes.  
 
Results 
The ROI for the mobile delivery solution was 9-12 months and was driven by significant enhancements in operator productivity, 
reduction in inventory and billing errors, reduction in billing cycles and enhanced customer service through a reduction in missed time 
windows. The company has been able to retake control of its business and deliver on the service commitments made to customers.   
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Case Study: Ferguson 

Background 
Ferguson is a diverse wholesale distributor with operations spanning multiple business groups. The company is ranked by trade 
publications as the largest distributor of plumbing supplies and pipe, valves and fittings (PVF). It is also the third largest distributor of 
heating and cooling equipment (HVAC/R) and the second largest company within the waterworks industry. Ferguson services 
customers coast-to-coast, with a distribution network spanning approximately 1,300 locations and serves customers in all 50 states, 
Puerto Rico, the Caribbean and Mexico. Ferguson employs approximately 18,000 associates. 
 
Challenges 
Operating a fleet of 3,500 trucks, Ferguson delivers a diverse collection of construction supplies across multiple business sectors, 
including residential, waterworks, HVAC/R and commercial/industrial. However, distribution and delivery was supported by a highly 
manual and paper-based process which resulted in significant operational inefficiencies and increased our delivery errors. 
Ferguson’s customers were also demanding greater real time visibility into their orders and a level of service that could not be met 
through existing processes.  
 
Solution 
Ferguson is equipping all of their 3,500 delivery drivers with a mobile solution designed to support various business critical delivery 
applications including real time delivery tracking and electronic proof of delivery. With previous experience deploying ruggedized 
devices in the warehouse, Ferguson knew they needed something similarly rugged to support delivery services. Of equal importance 
was finding a ergonomically designed device that could be comfortably used during an entire shift and an intuitively designed 
applications that would be easy to use by its operators. In addition, electronic signature capture support, an industrial class bar code 
reader and embedded wireless connectivity options were all critical requirements. After testing and evaluating several options 
Ferguson selected the Psion EP10 enterprise PDA.  
 
Results 
The results in terms of time and cost savings were almost immediate. Benefits are manifold and span fast invoicing and order to 
cash, reduced paperwork, reduction in delivery errors, integrated location and hours of service (HOS) data, support more stops 
during a shift, fewer missed appointment windows and an overall improvement in employee satisfaction and customer service.  
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ABOUT VDC 
 

Market Intelligence for Technology Executives. VDC Research Group (VDC) provides 
market research and advisory services to the world's top technology executives. Our clients rely 
on us to provide actionable insights to support their most important strategic decisions. The firm is 

organized around four practices, each with its own focused area of coverage including: automatic identification and data collection, 
embedded hardware, embedded software and enterprise mobility. 

For more information about this research, please contact: 
VDC Research Group, Inc. | 679 Worcester Road | Suite 2 | Natick, MA 01760 

508.653.9000x136, info@vdcresearch.com 

David Krebs– Vice President, Enterprise Mobility and Connected Devices 
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