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INTRODUCTION
We have come to a crossroads in healthcare.
Recent public policy initiatives and legislation, such
as the Patient Protection and Affordable Care Act
(ppaca), are forcing providers to simultaneously
lower costs and improve quality of care. This
seeming paradox is forcing providers to vigorously
brainstorm methods to handle the challenges
presented by the new and ever‑changing
healthcare system. Some providers will fail and
some will emerge even more profitable than before.
The determining factor of those who achieve
success and those who fall behind is a willingness
3

How does the United States compare?

answer the pressing challenges demanded by this
new market.
   In the end, solutions will be created and
healthcare will emerge stronger than before.
Up until this point, the United States has made
itself an uncomfortable bed with respect to
healthcare. In 2012, healthcare accounted for 16.9%
of gdp, 7.5% higher than the average among the
Organization for Economic Co-operation and

16.9%
of GDP

Healthcare
Expenditure
Highest out of
34 countries

78.7
years

Life
Expectancy
at Birth
Ranks 27 out of
34 countries

3.1
Hospital
Beds (per 1000
population)
Ranks 25 out of
34 countries

Development (oecd) countries.1 Moreover, in the

century, Thomas Malthus, an economist, theorized

same year the United States ranked 27 th out of the

the world was headed towards catastrophe due

34 oecd countries in life expectancy, indicating

to exponential population growth outpacing

that its exorbitant spending on healthcare does

food production. He forecasted that the world

not translate into better outcomes. With such

would no longer be able to support its population

unsatisfactory performance in mind, the United

because of food shortages. Then human adaptation

States must decrease costs and improve outcomes

materialized in the form of the industrial revolution,

in healthcare.

and food became abundant as trade expanded and

   The road to decreasing costs and increasing

productivity in farming increased. Over 200 years

outcomes will be difficult, but not impossible.

later and with the population at roughly seven billion

Humans have a high capacity to adapt and we

people, the catastrophe that Malthus predicted

will do so with healthcare. At the turn of the 19th

has yet to doom our world. Just as the human

OECD. “OECD Health Statistics 2014 How Does the United States Compare?” (2014): n.
pag. Web.
1
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to adapt and explore innovative techniques that will

4

Health expenditure,
public and private,
as a share of gdp,
oecd countries,
2012 or latest year

population survived Malthusʼ calamitous starvation

economyʼ and explain its emergence in the 21st

scenario, healthcare will persevere through the

century, relying heavily on the work of the Ellen

rapid transformation it faces today.

MacArthur Foundation. Then we will look at

   This eBook investigates market adaptations

how the new healthcare system in the United

to the present challenges of the ‘New’ healthcare

States has become an ideal market for adopting

system, focusing on techniques that providers

‘functional service’ models advocated by the

have been exploring to improve quality standards

ʻcircular economy.ʼ Finally, we will look at adopting

while decreasing cost. One technique that will

‘functional service’ models for asset management in

be explored is asset management of diagnostic

diagnostic imaging, and its potential for advancing

imaging technology through the context of a

value-based healthcare.

INTRODUCTION

Source: oecd Health Statistics 2014.

ʻcircular economy.ʼ We will first define the ʻcircular
5

THE ‘CIRCULAR
ECONOMY’

THE CIRCULAR ECONOMY

6

Origins
The turn of the 21st century has forced humans to
adapt and hypothesize new techniques to respond
to the world’s sustainability challenges. Resources
are becoming increasingly scarce, reflected by
rapid price increases and volatility over the past
half-century. For example, the price of rubber
increased 95% in 2009 and then 74% in 2010.2
As inputs become more expensive the price of
Pleven, Liam. “High Cost of Raw Materials.” WSJ. The Wall Street Journal, 13 Apr. 2010.
Web. 23 July 2015.
2

6

outputs has also increased. Simultaneously, price
THE ‘CIRCULAR ECONOMY’

volatility for metals, food and non-food agricultural
outputs in the first decade of the 21st century were
higher than any single decade in the 20th.3 This
rapid increase in prices for resources, coupled with
increasing volatility is threatening the traditional
make-take-dispose economy that has dominated
the global system since the industrial revolution,
forcing businesses leaders and policymakers to
explore new methods to answer the complex
sustainability challenges humanity faces in the
21st century.
   One solution that has been put forward is the
ʻcircular economy.ʼ A ʻcircular economyʼ advocates
systems of loops that maximize the utility of

Image courtesy of the Ellen MacArthur Foundation

resources from their technical design to their

have since advanced the principles of the ʻcircular

restoration as biological materials. The origins of

economiesʼ with the Ellen MacArthur Foundation

this philosophy cannot be specifically traced to a

now championing its application in the modern

single time or author, but ideas surrounding the

world. Launched in 2010, the Ellen Macarthur

concept began to accelerate in the 1970s. Schools

Foundation is a conglomerate of global business

of thought spanning from economics to biology

leaders, such as Philips and Renault, along with

Ellen MacArthur Foundation, Mckinsey & Company, World Economic Forum, Cisco, and
Arup Group Ltd. Towards the Circular Economy. Rep. no. 3. Vol. 1. Cowes, Isle of Wright:
Ellen MacArthur Foundation, 2014. Print.
3
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150%

from 2002 to 2010.

thought leaders, like Walter Stahel, who are

complete and natural decomposition, new business

committed to accelerating a global transition into a

models must be created to decrease waste and

ʻcircular economy.ʼ The Ellen MacArthur Foundation

maximize the biological and technical utility of

defines the objectives of a ʻcircular economyʼ as

resources to ensure a sustainable global economy.

“one that is restorative by design, and which aims to

THE ‘CIRCULAR ECONOMY’

Commodity prices have risen

The Ellen Macarthur Foundation states, “circular

keep products, components and materials at their

economy advocates the need for a ‘functional

highest utility and value, at all times.” 4

service’ model in which manufacturers or retailers

   With three billion middle-class consumers

increasingly retain the ownership of their products

expected to enter the global economy by 2030

and, where possible, act as service providers-

and with commodity prices having risen 150%

selling the use of products, not their one-way

from 2002 to 2010, the thought leadership by

consumption.” 6 Businesses across the globe have

the Ellen MacArthur Foundation could not come

started experimenting with these types of models

at a better time.5 Not only do manufacturing

that sell their products as a service rather than as

processes need to be reconsidered to ensure

consumption and are realizing significant profits.

inputs used for technical design are capable of
“The Circular Model - an Overview.” Ellen MacArthur Foundation. Cisco; King Fisher;
Philips Et Al., 8 July 2013. Web. 23 July 2015.
5
Ellen MacArthur Foundation, Mckinsey & Company, World Economic Forum, Cisco, and
Arup Group Ltd. Towards the Circular Economy. Rep. no. 3. Vol. 1. Cowes, Isle of Wright:
Ellen MacArthur Foundation, 2014. Print.
4

“The Circular Model - an Overview.” Ellen MacArthur Foundation. Cisco; King Fisher;
Philips Et Al., 8 July 2013. Web. 23 July 2015.
6
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‘FUNCTIONAL
SERVICE’ MODEL
COMPANIES

As resources have become limited, consumer
preferences have changed and internet technology
has progressed, many companies have emerged
in the 21st century with unique business models
emulating the ‘functional service’ model. Two
examples are Airbnb and Philips.

9

properties

20 Million
users

34,000
locations

Airbnb

than $10 billion,8 Airbnb’s success has exploded

Incepted in 2008, Airbnb provides a marketplace

and serves as a testament to the potential of

for people to list, discover and rent an array of

‘functional service’ models. However, Airbnb is

accommodations across the globe. Consumers

not the only entity profiting from this model; the

have practically limitless choices for lodging

consumer is also a beneficiary. In a 12-month study

and can customize the time they use the

between March 2013 and April 2014 over the Los

accommodations to their unique needs by

Angeles Airbnb market, 37% of guest respondents

working directly with the owner of the property.

claimed they would not have stayed in Los Angeles,

Rather than sell the product of a vacation home,

or not stayed as long, without Airbnb as an

property owners are selling the service of their

accommodation option.9 The findings demonstrate

accommodations. As of 2014, the firm had grown

that this ‘functional service’ model offered

to encompass 800,000 properties in 34,000

consumers access to staying in Los Angeles whom

locations and 20 million users.7 Valued at more

otherwise would not have been able to.

“New Lease of Life.” The Economist. The Economist Newspaper, 16 Oct. 2014. Web.
23 July 2015.

8

7

“New Lease of Life.” The Economist. The Economist Newspaper, 16 Oct. 2014. Web.
23 July 2015.
9
“New Study: Airbnb Community Generates $312 Million in Economic Impact in LA.”
Airbnb. Airbnb, Inc., 4 Dec. 2014.

‘FUNCTIONAL SERVICE’ MODEL COMPANIES

800K
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In 2013, Philips won a contract with the Washington
Metropolitan Service and Transit Authority (wmsta)
in which Philips offered a turnkey lighting-as-a-

Philips retains the

ownership of the lighting
equipment and provides
it as a service, managing
its installation and
maintenance.

service solution. The wmsta paid no upfront fee,
and the entire cost of upgrading to led lighting
will be paid for by $2 million in savings the leds
are expected to generate each year.10 Philips
provides the maintenance and installation and is
compensated through a performance contract
based on the energy savings created. The contract

‘FUNCTIONAL SERVICE’ MODEL COMPANIES

Philips-Lighting Solutions

reflects Philips’ new business model for lighting in
which Philips retains the ownership of the lighting
equipment and provides it as a service, managing
its installation and maintenance. Moreover, by
maintaining ownership of the equipment, Philips
can ensure sound environmental management of
end-of-life utilization.11

“Philips Introduces ‘Lighting as a Service’” Philips Introduces ‘Lighting as a Service’ N.p.,
23 Jan. 2014. Web. 23 July 2015.
11
Ellen MacArthur Foundation, Mckinsey & Company, World Economic Forum, Cisco, and
Arup Group Ltd. Towards the Circular Economy. Rep. no. 3. Vol. 1. Cowes, Isle of Wright:
Ellen MacArthur Foundation, 2014
10
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THE ‘NEW’
HEALTHCARE
ECONOMY AND
‘FUNCTIONAL
SERVICE’
MODELS: A
PERFECT MATCH
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Affordable Care Act (ppaca) in 2010 and the
decision of the Supreme Court to uphold
the Act in 2012 has dramatically shifted the
healthcare landscape. The Act forces providers
to simultaneously lower costs and improve
quality of care by tying Medicare and Medicaid
reimbursement directly to quality and efficiency
metrics.12 cms withholds a certain percentage
of Medicare and Medicaid reimbursement from
facilities that underperform through its valuebased Purchasing Program and Readmissions
Reductions Program. For fy 2015, the max penalty
for the Readmissions Reduction Program was
3% and 1.5% for the value-based Purchasing
Program, putting a total of 4.5% of Medicare and
Medicaid reimbursement at risk through these two
programs.13 These penalties can be significant and
are forcing providers to re-think methods to deliver
care that will improve outcomes and decrease costs.
Blum, Jonathan. “The Affordable Care Act: Lowering Medicare Costs by Improving
Care.” The Affordable Care Act: Lowering Medicare Costs by Improving Care (n.d.): n. pag.
CMS.gov. Center for Medicare & Medicaid Services, 2012.
13
“CMS to Improve Quality of Care during Hospital Inpatient Stays.” CMS.gov. Center for
Medicare &amp; Medicaid Services, 4 Aug. 2014. Web. 23 July 2015.

THE ‘NEW’ HEALTHCARE ECONOMY AND ‘FUNCTIONAL SERVICE’ MODELS: A PERFECT MATCH

The passing of the Patient Protection and

12

13

providers also face an aging population. In 2014,
the U.S. Census published a report claiming
between 2012 and 2050, “the United States will
experience considerable growth in its older
population.” 14 By 2050 the population of people
who are 65 and over in the United States is
expected to grow to 83.7 million, nearly double
the current 65 and over population of 43.1 million.15
Not only is the population of people 65 and older
rapidly growing, it is projected to comprise a higher
percentage of the population. The ratio of people
aged 16-64 to people 65 and over is projected to
drop from 5.1 to 2.9 by 2050, meaning there will
be less than three working-age people to every
person eligible for Medicare.16 As the population
ages, utilization of healthcare services will most
likely increase. Moreover, a smaller percentage of
People ages 65+ in the U.S.

43.1 Million
in 2012

83.7 Million
in 2050

Ortman, Jennifer M., Victoria A. Velkoff, and Howard Hogan. “An Aging Nation: The
Older Population in the United States.” (n.d.): n. pag. Census.gov. United States Census
Bureau, May 2014. Web.
15
Ortman, Jennifer M., Victoria A. Velkoff, and Howard Hogan. “An Aging Nation: The
Older Population in the United States.” (n.d.): n. pag. Census.gov. United States Census
Bureau, May 2014. Web
16
Tilly, J. M. (2002). Population ageing in the United States of America: implications for
public programmes. International Journal of Epidemeology, 776-781.
14
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   In addition to penalties for lagging performance,
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base to support Medicare/Medicaid services will

Ex: 001
Circular Economies

be more limited. In sum, shifting demographics
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will also force providers to “do more with less.”
   If we think of the origins predicating the
advent of ‘circular economies’ and ‘functional
service’ models, the ‘new’ healthcare system
provides an ideal scenario for their application.
‘Circular economies’ and their microcosmic
counterparts, ‘functional service’ models,
developed out of necessity to do more with less.
As stated earlier, companies of today have to satisfy
more consumers with fewer resources, reflecting
the current challenges faced by healthcare
providers in providing better outcomes at lower
costs. There are several industries within healthcare
in which ‘functional service’ models can be applied.
Diagnostic imaging technology is one particular
area in which adopting ‘functional service’ models
can generate significant cost savings and improve
outcomes through optimizing deployment,

‘CIRCULAR
ECONOMIES’
DEVELOPED OUT
OF NECESSITY
TO DO MORE
WITH LESS.

S
I
1
5
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population will be working age, meaning the tax

utilization and disposition of these assets.
15

DIAGNOSTIC
IMAGING
TECHNOLOGY AS
A ‘FUNCTIONAL
SERVICE’
Dr. Robin Lee and Dr. Gillian Davies wrote in the
September 2013 edition of the mit Technology
Review, “In a financially stretched healthcare market,
medical technology is sometimes seen as an
expensive luxury. But use of the right technology

16

associated with advanced diagnostic imaging

and improve patient outcomes.” 17 Dr. Lee and Dr.

technology, focusing on how the technology

Davies go on to say that “evaluating new business

afforded to providers is either limited or incapable

models” is one method in adapting to the “new

of being used most effectively under standard linear

market realities” we face in healthcare.18 We posit

consumption models. We will then demonstrate

that employing the ‘functional service’ model for

how savings can be generated through quality

diagnostic imaging technology is one method that

diagnostic imaging technology and optimizing

should be adopted in addressing these “new

its deployment. Finally, we will cover how treating

market realities.”

diagnostic imaging technology as a ‘functional

   In order to demonstrate how diagnostic imaging

service’ model provides not only improved access

technology is ideal for a ‘functional service’ model,

to better technology, but also flexibility to respond

we will first examine the large economies of scale

to rapid changes in healthcare markets.

Lee, Robin, and Gillian Davies. “Technology: The Cure for Rising Healthcare Costs? MIT
Technology Review.” MIT Technology Review. Massachusetts Institute of Technology, 03
Sept. 2013. Web. 23 July 2015.

18

17

Lee, Robin, and Gillian Davies. “Technology: The Cure for Rising Healthcare Costs? MIT
Technology Review.” MIT Technology Review. Massachusetts Institute of Technology, 03
Sept. 2013. Web. 23 July 2015.
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can actually cut the overall cost of medical treatment

17

Allocation under Traditional Linear Model
Diagnostic imaging technology is capital-intensive,
rapidly changing and oftentimes inefficiently

~$1 Million

utilized. The average price paid by healthcare

cost of CT scanner as of
September 2014

providers for a ct scanner as of September 2014
was ~$1 million and the average price paid for an
mri system in September 2012 was ~$2 million.

~$2 Million

19,20

In addition, annual service contracts typically cost

cost of MRI system as of
September 2012

an additional 8-10% of purchase price for these

+

8–10% of
purchase
price spent
on annual
service
contracts

systems.21 High fixed costs are attached to these
systems that make for large economies of scale,
in which initial costs are large and costs-per-scan

by imv reveals that current installed base of mri

are relatively small. Given the large fixed costs

technology in the United States is antiquated with

associated with diagnostic imaging technology and

the average age being 11.4 years old. The report also

weighing cost constraints in the new healthcare

reveals cost to be the main reason why providers are

market, providers are finding it more difficult to

not considering purchasing new mri technology.22

absorb such capital-intensive equipment on their

Cost becoming an inhibiting factor is partly due to

balance sheets, or risk such expensive systems

the healthcare system transitioning from Fee-for-

being bad investments. A 2014 market report

Service to Bundled Payment reimbursement. Under

Lee, Jamiy. “CT System Prices Shoot up 15%, Driven by Pricey New Models.” Modern
Healthcare. Crain Communications, Inc., 13 Nov. 2014. Web. 23 July 2015.
20
Blesch, Gregg. “MRI System Prices Rise 35%, Index Finds.” Modern Healthcare. Crain
Communications, Inc., 27 Nov. 2012. Web.

21

19
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Large Economies of Scale and Inefficient Asset

Culyer, Anthony J. Encyclopedia of Health Economics. Amsterdam: Elsevier, 2014. Print.
Prochaska, Gail. Ready for Replacement? New IMV Survey Finds Aging MRI Scanner
Installed Base. Rep. Des Plaines, IL: IMVinfo, 2014. Print.
22

18

of diagnostic imaging technology’s economies
of scale and cover large fixed costs through
utilization of a low marginal-cost system. Under
Bundled Payments, each scan cuts into the total
reimbursement for an episode of care, meaning
providers must be more calculated with their
utilization of diagnostic imaging. Therefore, the
financial benefit diagnostic imaging technology
brings in the new system comes from generating
cost savings through improved initial diagnoses
rather than from increased revenue. Thus, the
benefits are not immediate and are more spread
out over time, extending the time frame in
which the high fixed cost of diagnostic imaging

DIAGNOSTIC IMAGING TECHNOLOGY AS A ‘FUNCTIONAL SERVICE’

Fee-for-Service, providers could take advantage

equipment becomes covered.
   Even when providers have the means to
overcome the large economies of scale associated
with diagnostic imaging, they risk the potential
of inefficient asset deployment under traditional
linear business models. Health demographics of
populations change rapidly and vary markedly
19

SHARED IMAGING
2015
Mag = 1.0
FL: 000
ROT: 000

across the United States, which makes building
a strategy for deploying diagnostic imaging
equipment difficult. Ideally, assets should be
deployed where there is the greatest demand for

AS OF 2013,
THE AVERAGE
S
I
1
5

AGE OF AN MRI
SYSTEM WAS
11.4 YEARS.

their services and offer the most benefit to their
surrounding community. However, traditional
consumption models for diagnostic imaging make
optimal asset deployment nearly impossible.
The fact that the average age of an mri system in
the United States is 11.4 years,23 indicates that in
a true make-take-dispose model providers are
hamstrung to a technology in a single location
for over 10 years. The problem with this model is
health demographics change rapidly, and an asset
stationed in a single location for over 10 years will

DIAGNOSTIC IMAGING TECHNOLOGY AS A ‘FUNCTIONAL SERVICE’

Ex: 002
MRI Systems

inevitably become inefficiently allocated. Looking
at female breast cancer incidence in Randolph
and Clinton Counties in Illinois from 2008 to 2012
elucidates this point.

Diagnostic Imaging Staff. “Average MRI Scanner Nearing Adolescence.” Diagnostic
Imaging. UBM Medica, LLC., 4 Feb. 2014. Web.
23

20

County would be a more efficient allocation of

All Races Female, Breast, All Ages24

resources. However, traditional linear consumption

Based on data from the National Cancer Institute,

models disallow such flexible adjustment, and

the incidence in female breast cancer increased

when an asset is finally able to be redeployed, the

by 7.3 in Clinton County and decreased by 7.9

observed trend in a population’s health may have

in Randolph County from 2008 to 2012. This

already changed. With the healthcare market

incidence change suggests relocating breast mri

shifting towards population health, allocating

technology from Randolph County to Clinton

diagnostic imaging technology in the highest
demand areas will be fundamental to reducing
costs while increasing quality outcomes. Under
the Medicare Shared Savings Program, introduced
in 2012, providers are awarded aco contracts to
manage the health of 5,000 Medicare beneficiaries
for three years.25 With three-year contract windows,
linear business models fail providers in matching

DIAGNOSTIC IMAGING TECHNOLOGY AS A ‘FUNCTIONAL SERVICE’

2012 Incidence Rate Report for Illinois by County–

their diagnostic imaging technology to the
populations for which they are responsible.

Source: State Cancer Profiles. National Cancer Institute & CDI. 2012.
National Cancer Institute. “State Cancer Profiles.” State Cancer Profiles. U.S. Department
of Health and Human Services, n.d. Web. 03 Aug. 2015.
24

Gamble, Molly, and Heather Punke. “ACO Manifesto: 50 Things to Know About Account‑
able Care Organizations.” Becker’s Hospital Review. Becker’s Healthcare, 3 Sept. 2013.
Web. 23 July 2015.
25

21

The Value of Diagnostic Imaging in the ‘New’
Healthcare System

$14,000

Diagnostic imaging equipment is not cheap, and

early stage breast cancer treatment

when purchased in traditional linear models it can
sometimes become a bad investment. However,

$61,000

the benefits that diagnostic imaging can provide
in terms of increasing clinical, operational and

late stage breast cancer treatment

financial efficiencies are significant. Quality
diagnostic imaging increases initial diagnoses
capabilities and potentially prevents unnecessary

progresses, the patient suffers more and the cost

invasive procedures. Both of which increase patient

of treating the disease becomes more expensive.

experience and outcomes in addition to generating

The difference in cost between early and late stage

significant cost savings for providers.

treatment for breast cancer echoes Porter’s and

   Increasing capabilities for early diagnosis is

Kaplan’s sentiments. Early stage treatment of breast

fundamental to both cutting costs and improving

cancer costs, on average, roughly $14,000 per year,

outcomes. Professors Robert Kaplan and Michael

whereas the annual cost for late stage treatment is

Porter write in the Harvard Business Review,

about $61,000.27 Cost savings from early detection

“Spending more on early detection and better

is significant, and ensuring providers have the

diagnosis of disease…spares patients suffering and

best possible diagnostic imaging technology to

often leads to less complex and less expensive care

maximize early detection capabilities is crucial to

later.” 26 Kaplan and Porter argue that as a disease

cutting costs in healthcare.

Kaplan, Robert S., and Michael E. Porter. “The Big Idea: How to Solve the Cost Crisis in
Health Care.” Harvard Business Review. Harvard University, 01 Sept. 2011. Web. 23 July
2015.

27

26
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Cost of Treatment

Miller, Stephen. “Screenings and Early Intervention Can Reduce Medical Costs Studies
Show Colonoscopies Provide High Value, but Some Diagnostic Tests Are Overutilized.”
Society for Human Resource Management. SHRM, 9 Apr. 2012. Web. 23 July 2015.

22

invasive procedures. Johns Hopkins School of

detection, quality diagnostic imaging can generate

Medicine recently released a publication exploring

significant cost savings through preventing

the costs of minimally invasive procedures

unnecessary, invasive procedures. The World

compared to traditional open surgery procedures.

Health Organization reports that a significant

The authors of the study found:

portion of all abdominal surgeries could have
been avoided in some countries had simple
diagnostic imaging technology been available.

AMERICAN HOSPITALS COLLECTIVELY COULD

28

PREVENT THOUSANDS OF POST-SURGICAL

As technology for advanced imaging continues to

COMPLICATIONS AND SAVE BETWEEN $280

progress, previously required invasive procedures

MILLION AND $340 MILLION A YEAR

will become unnecessary. For example, in a recent

BY USING MORE MINIMALLY INVASIVE

study published in the Alexandria Journal of

PROCEDURES INSTEAD OF TRADITIONAL
OPEN SURGERY FOR ROUTINE OPERATIONS

Medicine, doctors Mahmoud Agha, Ahmed Fathi

OF THE APPENDIX, COLON AND LUNGS.30

Eid and Mohamed Nouh found that “3t mri breast
with cad is [a] very sensitive imaging tool that can
help to avoid unnecessary invasive procedures.” 29

Minimally invasive procedures often require advanced

Clearly, the patient experience is enhanced through

imaging technology due to limited visibility and

this type of technology, but cost efficiency is also

necessary precision. The cost savings generated from

maximized when unnecessary invasive procedures

these procedures demonstrates that quality advanced

are eliminated or transformed into minimally

imaging technology is well worth the investment.

“Imaging Modalities.” WHO. World Health Organization, n.d. Web. 23 July 2015.
Agha, Mahmoud, Ahmed Fathi Eid, and Mohamed Nouh. “3T MRI of the Breast with
Computer Aided Diagnosis, Can It Help to Avoid Unnecessary Invasive Procedures???”
Alexandria Journal of Medicine (2015): n. pag. Print.

Xu, TIm, Susan Hutfless, and Michol A. Cooper. “Use of Minimally Invasive Surgery Could
Lower Health Care Costs by Hundreds of Millions a Year.” John Hopkins Medicine. The
John Hopkins University, 25 Mar. 2015. Web.

28
29
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   In addition to increasing capabilities for early

30

23
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‘Functional Service’ Model for Diagnostic Imaging
as a Solution
The traditional linear model is no longer suitable
for diagnostic imaging technology. The technology
has high fixed costs which limits its access to some
providers and makes efficient asset deployment
difficult. Despite these challenges, the cost savings
generated from advanced imaging and the clinical
benefits it provides are clear. Therefore, improving
access and flexibility with these assets is paramount

ERROR MESSAGE:
S
I
2
5

NOT COMPATIBLE

in answering some of the challenges in the new
healthcare system. The ‘functional service’ model
provides the solution for improving both access
and flexibility.
   Upon review of the ‘Lighting Solutions’ model

DIAGNOSTIC IMAGING TECHNOLOGY AS A ‘FUNCTIONAL SERVICE’

Ex: 003
Linear Model

from Philips, the parallels between advanced
diagnostic imaging and led lighting upgrades are
pronounced. Both technologies require significant
fixed costs, yet generate significant cost savings
through their utilization. Philips’ ‘Lighting Solution’
for the Washington Metropolitan Service and

24

healthcare provider
pays for utilization and
supplier’s management of
the asset

Transit Authority (wmsta) was to provide the led

manage the installation and maintenance of the

technology upfront at no cost and have wmsta

system, while the healthcare provider would pay

pay for the $2m price tag through the cost savings

for the utilization and supplier’s management

generated by the led lighting over a 10-year

of the asset. Moreover, providers and suppliers

performance contact. Throughout the contract

should work together to construct flexible

Philips will also manage the monitoring and service

payment structures, allowing healthcare providers

of the system. These types of solutions can and

to pay for these assets through the cost savings

should be applied to diagnostic imaging.

they generate.

   Providers should look for diagnostic imaging to

   For example, a supplier of mri technology may

be provided as a service, not as a linear take-make-

construct a performance contract that measures

dispose piece of equipment. With high fixed costs

cost/mri scan against the average cost/mri scan

and significant cost savings, solutions similar to the

incurred by the provider in the previous year. The

‘Lighting Solutions’ provided by Philips intuitively

supplier would guarantee specific performance

make sense for diagnostic imaging. Suppliers

levels and a reduction in the average cost/mri

should retain ownership of the technology and

with respect to the baseline year to receive full

DIAGNOSTIC IMAGING TECHNOLOGY AS A ‘FUNCTIONAL SERVICE’

suppliers retain ownership
of the technology and
manage installation and
maintenance

25

supplier is capped at $400/scan, guaranteeing a

service would remain with the supplier, allowing

savings of $100/scan.

the supplier to optimize the utilization of the asset

   Creative, performance-driven contracts

to generate the savings they promise.

need to be explored to answer the challenges


  
To analyze this example further, assume a

presented in the new healthcare system. By

healthcare provider’s total cost for providing mri

placing the responsibility of lowering costs and

service in a given year is $500,000 with a volume

improving asset performance in the hands of asset

of 1,000 scans—causing cost/mri scan to be

suppliers, healthcare providers can focus more

$500/scan. The supplier would guarantee a

on their patients. Costs will be lowered through

reduction of at least $100/scan, in which the

more efficient asset utilization and outcomes will

healthcare providers pays a $300/scan fee with a

be optimized through contractual performance

$100/scan holdback. The supplier would have to

obligations. Healthcare providers who previously

meet established performance metrics to receive

did not have access to quality imaging technology

the full $100/scan holdback payment. Therefore,

will be able to absorb these assets through the

the maximum payment by the provider to the

savings generated under performance-driven
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payment. The ownership of the asset along with its

contracts. The challenge of lowering costs and
Performance-driven contracts

$400

max price per scan

$100

guaranteed savings
per scan

improving outcomes provides the ideal scenario
for ‘functional service’ models and performancedriven contracts will obligate vendors to optimize
the economic performance and utilization of the
diagnostic imaging assets they supply.
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CONCLUSION
The United States healthcare system is complex with
an infinite number of variables contributing to its
costs and outcomes. However, through the lens of
the global economy, the U.S. healthcare system is
a microcosmic component of the macroeconomic
world, in which industries everywhere are being
forced to do more with less. Ideas such as ʻfunctional
service’ models are beginning to manifest in
enterprises across the world, positioning businesses
to maximize the utilization of resources at every
stage of the resource life cycle.
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in healthcare to help answer the challenges of
providing better health outcomes at lower costs.
Diagnostic imaging needs to be provided as a
service, not as a piece of equipment. Vendors

CONCLUSION

   These models need to be implemented

should adopt the ‘functional service’ model by
retaining the ownership of the technology and
providing the technology as a service in which
they are paid based on performance contracts.
These types of models align incentives among
vendors and healthcare providers to lower costs
and improve health outcomes. In industries
ranging from automobile to lighting, ‘circular
economies’ are being created and ‘functional
service’ models are being adopted. It is time for
healthcare to do the same.
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