
Reducing healthcare costs with supply  
chain best practices. How standardized 
data capture saves time and improves care.
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The challenge: cumbersome manual processes  
in the healthcare supply chain affect budgets and  
impact the delivery of care

With extreme pricing pressures on today’s healthcare providers, reducing costs while 

delivering high-quality medical care is a top strategic imperative. To achieve this objective, 

provider efforts have been focused primarily on eliminating waste in clinical operations, 

for example, through initiatives that reduce unnecessary testing and the length of hospital 

stays. While these are valid and important ways to reduce healthcare costs, one area that 

consumes nearly one third1 of all hospital operating budgets often remains overlooked — 

the healthcare supply chain.

When it comes to expenses, supplies are second only to labor, with millions of products 

moving along the supply chain every day — through manufacturers, distributors, Group 

Purchase Organizations (GPOs) and healthcare providers to patients. Although the 

healthcare supply chain is one of the oldest and most complex, it remains immature1 in 

its level of collaboration, driven by a lack of data standards and paper forms that drive 

errors and duplication into the process. Cycle times increase and data accuracy shrinks, 

ultimately increasing supply chain costs, general healthcare costs and potentially affecting 

patient safety. 

The impact on healthcare supply chain costs 

Inconsistent data standards for product, trading partner and customer locations translate 

into substantial inefficiencies in the healthcare supply chain, where manual data 

processing is typically required as orders and product shipments travel through as many 

as 17 different locations.2 Inefficiencies may start inside the hospital at the beginning of 

the demand cycle, where inventory management procedures require workers to collect 

information on paper that must then be entered into the computer — a double-touch of 
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data that introduces ample opportunity for errors. Orders are compiled using product 

identifiers from the first distributor in the supply chain. As the order continues its 

journey, lack of standardized identifiers forces distributors and manufacturers in any 

particular ‘order chain’ to manually translate the incoming product numeric identifiers to 

their own legacy identifiers. Time, cost and errors are added into the end-to-end order 

fulfillment process — from pricing discrepancies that delay payments, to the delivery of 

wrong products, or address errors that result in costly mis-shipments and late deliveries.
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Supply Chain Management:  A Top Operating Cost in Healthcare 

Figure 1: Supply chain management consumes between one-third and two-thirds of the annual operating costs for 
healthcare providers, distributors, GPOs and manufacturers. Two specific activities represent approximately half of 
those costs: inventory management and order management.

The State of Healthcare Logistics: Cost and Quality Improvement; Center for Innovation in Healthcare Logistics; 
Heather Nachtmann, Ph.D and Edward A. Pohl, Ph.D; University of Arkansas; July 2009
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The impact on patient care

These paper-based processes plus a lack of data standards reach beyond back 

office operations right to the patient, potentially affecting the quality of care. The 

slow movement of information inherent in paper-based processes combines with 

legacy product identifiers, increasing the complexity of reverse logistics and asset 

tracking, and hampering the identification of products that have been recalled, from a 

medical device to medication. The resulting delay in transferring information between 

manufacturer and healthcare provider could result in the inadvertent use of recalled 

equipment or the administration of tainted medication — situations that may put  

patient health and safety at risk.

A two-pronged solution: adopting data standards and 
mobile technology to automate the supply chain — 
from provider to manufacturer

In order to improve the efficiency of the healthcare supply chain, data must flow 

seamlessly and automatically around the globe from providers to distributors and 

manufacturers in real-time, leading to two requirements that are readily available today: 

universal GS1 data standard identifiers and the automatic capture and transmission of 

information via bar code scanning throughout the healthcare supply chain.

Step 1: a single data standard for location and product identification

A global data standard that uniquely identifies products and locations has been 

developed by GS1 to streamline processes and improve operational inefficiencies in the 

healthcare supply chain. Created by the healthcare industry itself, these standards are 

designed to address the industry’s supply chain challenges by providing a single, rich, 

global repository of accurate up-to-date information that can be leveraged by healthcare 

providers, distributors and manufacturers to simplify inventory management.

GS1 data standards include:

•	 The Global Location Number (GLN) to identify the location of transacting entities 

•	 The Global Trade Identification Number (GTIN) for the identification of the products 

These data standards reside in the GLN Registry, a global directory of all the GS1 data 

standards in the healthcare supply chain. Providers, distributors, manufacturers and 

GPOs then subscribe to the Global Data Synchronization Network (GDSN) to register 

and access data standards.
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The GS1-128 1D and GS1 DataMatrix 2D bar codes can accommodate a wealth of 

information, including:

•	 The GTINs

•	 Secondary product related information, such as serial numbers, lot numbers and 

expiration dates

•	 Pedigree information, including the specific manufacturing plant where the product 

was produced, providing accurate and cost-effective traceability 

•	 The hospital’s GLNs, including GLNs for the hospital itself as well as specific  

locations inside the hospital, such as a cardiac intensive care unit (ICU) supply  

cabinet on a specific floor of the hospital
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GS1-128 and GS1 DataMatrix

Flexible GS1-DataMatrix 2D  
bar codes are designed to hold 
a wealth of information in a  
very compact space, allowing 
serial numbers, expiration  
dates and other product details 

to be attached to the smallest of products. 
In addition, this bar code can also be utilized 
as a direct part mark (DPM), which can be 
permanently etched or stamped into surgical 
instruments, allowing hospitals to easily track 
and trace these critical implements.

GS1-DataMatix bar code

The GS1-128 bar code is the gold standard 
in logistics. This linear symbology is more 
compressed than the typical linear symbologies, 
allowing manufacturers and distributors to 
embed the additional information required 
to support track and trace throughout the 
healthcare supply chain.

GS1-128 bar code

Bar code source: The Value and Benefits of the GS1 System of Standards; GS1 AISBL; www.gs1.org



The GS1 data standards eliminate the need to transpose the information on orders as 

they move up and down the supply chain, increasing order processing speed and data 

accuracy. In addition, GS1 DataMatrix can be applied directly to products or product 

components. Known as direct part marking (DPM), the ability to etch or engrave the bar 

code permanently into the surface of a product allows hospitals to easily track and trace 

surgical instruments and other medical equipment.

Step 2: mobile automated data capture

While the GS1 standards provide the foundation for healthcare supply chain automation,  

the ability to automatically identify and capture the information from the point of arrival 

(POA) to the point of use (POU) provides the true inventory transparency required to 

achieve maximum efficiency in inventory replenishment and management processes.
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In the hospital, when GS1 bar coded materials are 
scanned as they are used, the inventory system 

is updated in real time. Since the GS1 system 
allows secondary information to be appended 

to the GTINs, the hospital can automatically 
determine not only the inventory in the 
hospital, but also the inventory in each 
supply cabinet on every floor. 

When a pre-set inventory 
threshold is reached on 

an item, the hospital’s 
inventory system can 
automatically create an 
electronic order that is 
sent to the hospital’s 
purchasing department 
to initiate a re-order. 

Once the order is released from the 
hospital, it is sent electronically to 

distributors and manufacturers. 
Additional required information 
is simply appended to the 
electronic order — such as 
order fulfillment location and 
pricing. Paper-based processes 
and manual translation of 

product or customer location 
numbers is eliminated.

A quick scan of the 
bar coded products 
as they are picked, 

packed, shipped and 
delivered on their 

journey through 
the healthcare 

supply chain 
enables rapid and 

accurate processing 
of shipments.

The new streamlined 
healthcare supply chain

When the shipment is 
delivered to the hospital, 

a quick scan of the 
GS1 bar codes 
allows instant 

and automatic 
reconciliation of 

the order, complete 
with granular ‘put-
away’ information 

— the specific 
location inside the 

hospital walls where the 
item should be stored.



The resulting automation greatly reduces the time and cost involved in logistics 

throughout the entire healthcare supply chain — with an estimated industry-wide 

annual savings of $16 billion.3 In addition, bar code scanning at patient bedside 

provides instant access to a wealth of product information that can help prevent 

medical errors. For example, expired or recalled medication or medical equipment  

can be instantly identified, better protecting the health of patients.

The final link in the streamlined supply chain: real-time  
locationing for mobile medical equipment

Once consumable products inside the hospital can be scanned at the point of arrival 

and point of use, the resulting real-time inventory visibility allows the automation of the 

replenishment process. But while consumables have a specific storage spot, medical 

equipment does not. Devices such as IV pumps, wheelchairs, heart monitors and more 

are always on the move throughout the hospital. When the hospital elects to encode 

the GS1 identifier for these devices on a Wi-Fi or RFID tag, the real-time location of 

the equipment is always visible. Now, whether the equipment is required for a patient, 

recalled or simply due for service, it can be located instantly. Patient safety is enhanced. 

Staff efficiency is greatly improved: biomedical engineers, nurses and transport staff 

spend significantly less time searching for assets and more time on critical tasks. 

And the continuous visibility allows hospitals to maximize the use of existing assets, 

ensuring capital budgets are spent on the most judicious purchases.
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Washington Regional Medical Center: putting GS1 Data Standards to the test

The objective of the Center for Innovation in Healthcare Logistics (CIHL) Data Standards (DS) project is to help facilitate GS1 standards 
adoption with hospital providers. CIHL is partnering with pilot participants to design, test and evaluate the challenges and benefits of 
early GSI standards adoption. While the examination of key metrics and benefits in internal and external transactions are currently in 
process, Washington Regional Medical Center comments on its ongoing pilot:

“Industries such as manufacturing, retail and distribution have long utilized 1D bar code scanning and the use of 
supply chain data standards to streamline and error-proof business processes. GS1 data standards and high-
performance 2D bar code scanning can bring those same benefits to the end-to-end healthcare supply chain, with 
three major additional benefits — improving the quality of care and the patient experience as well as reducing 
risk for both patient and hospital. Process automation and availability of data at the point of care: ensure that 
materials are available when needed; reduce cycle times; and prevent mistakes that can threaten lives. The 
result? Faster delivery of the right care to the right patient.”

- Jack B Morris, Vice President- Operations, Washington Regional Medical Center, Fayetteville, Arkansas

*The Center for Innovation in Healthcare Logistics (CIHL) is an industry-university partnership that leads a nationwide effort to 
identify and foster system-wide adoption of ground-breaking healthcare supply chain and logistic innovations.
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Benefits from mobilized standards

GS1 healthcare standards coupled with mobile bar code scanning technologies benefit 

everyone in the healthcare supply chain, including manufacturers, distributors, shippers 

and hospitals as well as product end users such as physicians, nurses, task workers 

and patients.

Healthcare professionals and patients

While clinical staff and patients are not part of the traditional healthcare supply chain, 

they as the ultimate users and consumers of products and equipment do stand to 

benefit significantly from the pairing of consistent data standards and mobile automated 

data capture solutions. These benefits include:

•	 Improved patient safety. Bar code scanning allows healthcare providers to: verify 

that the right medication is about to be administered to the right patient; ensure 

that perishable items have not expired or been recalled; and provide seamless and 

instant access to the patient’s electronic medical record (EMR).

•	 Improved productivity and quality of care. The ability to replace volumes of paper-

work with GS1 bar codes reduces the administrative burden on healthcare workers, 

freeing more time for direct patient care. And RFID tagging ensures that outdated, 

expired or faulty equipment can be rapidly located and removed from service.
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“Global GS1 standards will bring the whole healthcare supply chain industry 

together around uniform and unequivocal identifiers which facilitate 

automation, system interoperability, enhance patient safety, and contribute 

to operational excellence. Potential cost savings and quality improvements 

from manufacturer to patient are substantial.”

Professor Ronald L. Rardin, Director, Center for Innovation in Healthcare Logistics (CIHL)
John and Mary Lib White Systems Integration Chair and Distinguished Professor

Department of Industrial Engineering, University of Arkansas



Hospitals

GS1 standards directly impact operational efficiency in the hospital.  

Process-specific benefits include:

•	 More efficient order replenishment

•	 Better inventory management for reduced costs

•	 Faster inventory availability from ‘dock to stock’

•	 Better monitoring and management of products with a short shelf life

The integration of standard supply chain data into other everyday processes  

inside the hospital walls provides incremental benefits beyond the traditional  

supply chain, including:

•	 Better charge capture

•	 Improved inspections, maintenance scheduling and compliance reporting

•	 Improved asset utilization

–– Allows the creation of automated asset lists as required for Sarbanes-Oxley 

(SOX) compliance
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Implementation steps for the healthcare provider

For hospitals, streamlining the supply chain requires three key initiatives: 

1.	 Implementation of the GS1 data standards into the hospital back-end systems and applications

2.	 Integration of a bar code strategy into the appropriate clinical and operational workflows 

3.	 The deployment of bar code scanners and/or mobile computers capable of reading the GS1 1D and 2D  
bar codes — and RFID tags if real-time locationing is desired for medical equipment

In addition, hospitals can phase in use of the GS1 data standards to simplify deployment and minimize business disruption:

•	 Level 1: With minimal change to existing business processes, hospitals can begin using GTINs and GLNs in business 
transactions (such as purchase orders) — internally and with external trading partners.

•	 Level 2: Incorporate scanning of the GTINs and GLNs embedded in the GS1 bar codes to support best-practice auto-
mation and error-reduction initiatives throughout business processes — from receiving and inventory management to 
point–of–care solutions (for example, to verify medication prior to administration).

•	 Level 3: Incorporation and use of secondary data (such as expiration date, lot and serial numbers) to achieve incremental 
benefits that further streamline business processes and improve patient safety — such as the ability to automatically 
identify items that have expired or been recalled. 



Manufacturers, Distributors and Shipping

When hospitals adopt GS1 healthcare data standards, the effects reach all the 

way through the supply chain, impacting the GPO, and all distributors as well as 

manufacturers. Upstream benefits realized in the supply chain include:

•	 Reduced administrative costs

–– Accurate ordering and pricing

–– Accurate and consistent administration fees, rebates and charge backs 

–– Accurate picking in the warehouse

–– Accurate shipment tracking and deliveries

•	 Improved speed and accuracy in forward and reverse logistics

–– Better product traceability

–– Faster and more targeted recalls

•	 Reduced capital expenditures

–– Improved asset management and utilization 

–– Priority handling of perishable products 

–– Cost-effective inventory takes — and more inventory turns 

•	 Reduced operational expenditures

–– Global availability of the physical characteristics of products (such as  

dimensions, weight and temperature storage requirements) allows  

better utilization of transportation services and warehouse space

Summary: the potential upside — $16 billion in  
annual cost savings and improved patient safety

All across the world, governments and healthcare institutions are grappling with the 

need to expand the availability of high quality healthcare to more people, without 

increasing costs. Much of the focus to date has centered around clinical efficiencies 

through the adoption of Electronic Medical Records (EMR) and the establishment of 

Health Information Exchanges. However, the deployment of mobile automated data 

capture technologies within the framework of GS1 data standards can enable a more 

mature and universal global healthcare delivery network, thereby substantially reducing 

one of the largest operational costs in the healthcare industry today — supply chain 

management. Projected labor savings associated with order fulfillment for the entire 

healthcare supply chain is a massive $16 billion annually.3
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This single initiative can not only help control rising healthcare costs, but also improve 

the quality of care, helping to better protect the 1.5 million patients impacted each year 

by medication errors — and reduce the associated $3.5 billion annual pricetag.4 

In addition, the GS1 data standards and bar code automation that reduce supply chain 

costs and improve patient safety can also improve the hospital’s internal supply chain. 

For example, the ability to strip wasted time spent searching for products, equipment 

or duplicating paper-based efforts improves the productivity of nurses, physicians, lab 

technicians, pharmacists, clinical engineers and more, increasing overall staff utilization. 

And the ability to automatically collect and document medication administration as well 

as inspections and maintenance data for medical equipment and the physical hospital 

facilities in real time enables cost-effective compliance with existing and emerging 

industry and government regulations — from the Joint Commission on Accreditation  

of Healthcare Organizations (JCAHO) to the EMR initiative.
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F or   more     information         

For more information on how Motorola’s mobile point–of-care and healthcare 

supply chain solutions are enhancing patient safety, improving productivity  

and decreasing costs throughout the healthcare industry, please visit  

www.motorola.com/healthcare, access our global contact directory at  

www.motorola.com/enterprisemobility/contactus or call 800.526.8637.
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This article is one of a series examining the  
challenges, the opportunities and the realities of  

how technological innovation and enterprise mobility 
influence and affect the global community.


