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Executive Summary 
 
Across Canada, existing Hospital Information System (HIS) implementations are in need of modernization to 

enable safer, more efficient and sustainable healthcare delivery. New HIS implementations are being considered 

for these same reasons. As organizations examine the merits of upgrading, replacing or building new systems, 

they each face a journey of transformation requiring significant expenditure of human, financial and other 

organizational resources.  

Building an effective business case to demonstrate the anticipated value of an HIS is essential to determining the 

right scope and pace of the initiative as well as securing necessary resources.  However, establishing a positive 

return on investment (ROI) scenario for an HIS is a complex undertaking – one that is frequently done in isolation 

or without benefit of established benchmarks, consistent methodology or visibility into best practices and lessons 

learned from others.  

As healthcare organizations tackle the important task of creating modern care environments, they need to be 

better equipped to assess and meaningfully measure the impact of their investments. Against this backdrop, 

CHIEF undertook the preparation of this paper to share insights and catalyze cross-sector and cross-organization 

discussion. Specifically, this paper: 

 Highlights common challenges faced by organizations in building an effective HIS business case 

 Features examples from other organizations that illustrate successes and lessons learned  

 Presents a series of specific measures for organizations to use or customize as they embark on a business 

case 

 Contributes to the development of an industry-standard approach for HIS ROI by recommending a more 

consistent set of planning, costing and measurement activities to evolve toward a holistic, outcomes 

focused model 

The team conducted an extensive literature review and confidential interviews with industry leaders in the private 

health IT, consulting and healthcare sector. Drawing on insights from experts with direct experience developing 

business cases in hospital environments, this paper explores the foremost key factors that contribute to positive 

ROI:  

- Total Cost of Ownership model  

- Benefits realization  

- Metrics, processes and leadership 

In addition, this paper considers different financing methods to support HIS transformation initiatives. 

 

 



 

 

 

CHIEF observations and recommendations 

The following encapsulates CHIEF’s primary observations and recommendations: 

1. Clinical value is as critical as financial return.  As Canadian healthcare organizations strive to understand 

the true value of large HIS investments, a new model that includes value-based ‘soft’ measures, needs to 

be matured and applied systematically as part of the ROI picture and to engage clinicians in the 

transformation.  

 

2.  Current EMRAM level impacts the ability to demonstrate ROI. Those at lower EMRAM levels are able to 

demonstrate ROI more easily than those at higher levels who have already achieved more significant 

benefits. 

 

3. Process improvement delivers ROI; not technology alone. ROI from an HIS implementation is derived by 

more than just the technology installation. The majority of the benefits realized are due to the 

technology-enabled process improvements. 

 

4. Capital investment frameworks for health IT are essential. Healthcare leaders need a capital investment 

framework that prioritizes IT investments alongside other strategic major capital needs, such as medical 

equipment and facilities. Without a strategic realignment of health IT budgets, HIS ROI and feasibility 

assessments will inadvertently remain focused on shorter-term ROI, shortening the runway an 

implementation needs to deliver true clinical value and improve patient outcomes.  

  

5. New funding models must be considered. There is merit in expanding the use of private vehicles, 

engaging vendors and the investment community to increase access to funding for health IT. (See CHIEF 

companion paper on P3 models for Canadian healthcare). 

 

6. Hospital leaders need to increase transparency. When hospital leaders increase transparency and share 

leading practices about these transformation initiatives, organizations will be able to establish better 

benchmarks on total cost of ownership. This will, over time, lead to a more consistent, and hopefully 

industry-standard approach for HIS investment evaluation. 

 

7. Go-live is just the beginning; an Executive-level commitment to change management is essential. Ability 

to realize ROI and clinical value is attained only when organizations are committed at all levels – from the 

Board to front-line staff - to the change management required to be successful.  Without this 

commitment, accountability becomes diluted and target benefits risk remaining unrealized.     

 

 
 

 



 

 

Total Cost of Ownership model  

A Total Cost of Ownership (TCO) model provides a cost basis to gauge the viability of any capital investment.1 TCO 
analysis includes the one-time total cost of acquisition as well as ongoing operating costs. In an HIS context, a TCO 
enables administration and other funders to understand the full costs of the implementation over time so the 
organization can identify and plan for the resources needed to implement, adapt and sustain the system.  

Yet, a TCO model does not remain static. Rather, it is a forecast that will be revisited and adjusted over time as 
project realities challenge original forecasting assumptions.   

Therefore, it is paramount to apply due consideration when selecting the cost categories and cost drivers that will 
be measured and monitored. Based on the authors’ collective experiences, the following cost categories and 
drivers are recommended as a starting point. These can be customized and augmented for each unique 
organization.   

Cost Categories 

A TCO must include all of the relevant cost categories to support the project and maintain the investment over 
the life of the assets acquired by the hospital. While these will vary from organization to organization, typical cost 
categories include: 
 

 Human resources – insourced, recruited or contracted 

 Software – HIS, plus third party 

 Hardware and other technical elements – infrastructure, privacy and security related costs, end-user 
access devices and medical device integration 

 Data – costs related to data cleansing, migration, archiving and reporting 

 Travel and other logistics – costs to support project and vendor staff, as well as end-users  during the 
project including communications, promotional activities, training facility costs 

 Other – a miscellaneous but important cost category including legal, audit, third party advisory, foreign 
exchange differential, productivity impact to hospital revenues, contingency and taxes 

 Interest – if applicable, depending on the financing vehicle 

 Depreciation – depends on the timeframe the HIS and related capital costs will be amortized 
 
See Table 1 in Appendix 1 for a more detailed description of each of these cost categories. 
 

  

http://en.wikipedia.org/wiki/Capital_investment
http://en.wikipedia.org/wiki/Total_cost_of_acquisition
http://en.wikipedia.org/wiki/Operating_cost


 
7 

 

Unlike hospital building infrastructure 

projects, which are typically excluded 

from hospital cost per weighted case 

calculations, IT expenses are 

considered operational costs …. This is 

at odds with the transformation goals 

of an HIS implementation… 

Cost Drivers 

Cost drivers reflect the key project components defined by the hospital’s senior management team with a 
sufficient level of detail to inform budget forecasting assumptions. Key project components would include: 

 project scope 

 implementation approach 

 change management and training strategy 

 data migration strategy 

 overall staffing plan  
 
Because a TCO model is a forecast that will be continually assessed and adjusted over the course of the 

implementation, project teams, senior management and Boards of Trustees alike need to fully understand and 

align on the extent of the hospital transformation required as part of the HIS implementation.  

The following are common elements that can drive implementation approaches and have major TCO implications, 
if they are not considered when scoping the TCO at the outset.  
 

 the need to standardize process and workflow 
upfront 

 the role of physicians and other clinicians in the 
project and how they will be compensated 

 the extent to which operational positions dedicated 
temporarily to the project would need to be replaced 

 legacy systems and data migration expectations 

 the level of program management office (PMO) 
support to the project  

 the organization’s investment in benefits realization and change management  
 
There are many decisions that will affect assumptions when preparing a TCO model that can cumulatively have a 
significant impact on overall costs. Some of these decisions may be determined through hospital policy. Others 
warrant senior management and Board of Trustees input before finalizing the TCO to ensure that there is full 
organizational support and commitment. At the same time that the extent of transformation is being defined and 
committed to, adequate contingency must also be built into the TCO to avoid cost-overrun.  
 
See table 2 in Appendix 1 for a representative list of major cost drivers. 

Productivity Impacts 

Identifying productivity impacts for an HIS project is complicated. An implementation can reduce productivity by 
as much as 25% for up to 6 months, depending on its scope. For example, volume-funded services, such as cancer, 
cardiac or transplant procedures in Ontario, can be negatively impacted while staff adjusts to new workflow and 
technology. In this case, if operating rooms are scaled back just before and after the HIS go-live, then the hospital 
may have to reduce the number of volume-funded surgical procedures during that time, which would in turn, 
reduce volume funded revenues.  
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In this way, in the short run, the project can be unfairly measured as having a negative impact on hospital 
productivity. Unlike hospital building infrastructure projects, which are typically excluded from hospital cost per 
weighted case calculations (a financial indicator that provides a measure of the cost to provide care to a standard 
hospital patient), IT expenses are considered operational costs and are included in such analyses. This is at odds 
with the transformation goals of an HIS implementation and these complex scenarios require that the CIO and 
CFO work closely together to develop an appropriate TCO that reasonably forecasts the true project impact on the 
hospital’s overall financial condition. 
 
A challenge when developing TCOs is the shortage of industry standards to help forecast costs. Below are some 
standards that may be helpful to CIOs: 
 

 10-25% productivity impact at go-live and for up to 6 months post go-live 

 Ratio of overall technology capital costs to total capital costs are approximately 30% (staffing/change, 
management/other costs make up the remaining 70% of capital costs) 

 HIS asset amortization in Canada – 15-20 years (US hospitals seem to be closer to 7-10 years) 

 Ongoing software maintenance fees are traditionally 18-22% (this does not apply to application service 
provider (ASP) models) 

 Total operating costs to sustain the HIS investment as a percentage of total project capital costs are 
approximately 10% 

 Project contingency at least 20-25% during up front forecasting; 10-15% during implementation phase 

 25-30% contracted resources as proportion of total project staff (remaining 70-75% internal staff) 
 
The utility of such standards is highly variable depending on the TCO assumptions, the implementation approach, 
hospital policy and organizational maturity in completing large projects.  CHIEF recommends that hospital leaders 
increase transparency and begin to share leading practices to better benchmark against one another. 
 

Case in Point: University Health Network’s $600M TCO Dilemma 
 

University Health Network (UHN) is a network of four research hospitals in Toronto. At $1.9B in annual operating 
budget, more than 40,000 admissions, 1,000,000 ambulatory visits and 14,000 staff, UHN is the largest academic 
health sciences centre in Canada. When UHN embarked on its due diligence process for an HIS replacement 
project, the senior management and IT Committee of the Board were all in agreement about two key 
requirements:  
 

1) The project TCO should be “all in” and include the total costs of the transformation, not just incremental, 
in order to understand the full organizational commitment required; and  

2) Ensure that the TCO assumed that all clinician and physician time would be replaced.  
 
Given the scope of the transformation – including process redesign to address variation across the hospitals and 
new standards created to support documentation and ordering practices; as well as the large scope of the 
initiative – full inpatient, ambulatory and replacement of more than 40 legacy systems – the capital investment 
required was estimated to be $400M. With the requirement for financing on top of this to cover the needed 
capital expense, the TCO ballooned to $600M.  
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The organization determined that it was not affordable and stopped the project.  Given the close involvement of 
senior leaders and the Board in the development of the TCO, all were in agreement that stopping the project was 
the most prudent course. Because there was never any doubt about the TCO assumptions that went into the due 
diligence work, the organization was able to make a confident and informed decision. Equally important, UHN 
could recognize that proceeding with a scaled-down approach was an unacceptable option that would result in an 
incomplete and likely-to-fail implementation.  

Benefits realization 
The large investment required for an HIS has fuelled a need to understand ROI from a business and financial 
standpoint, and also in terms of clinical value benefits. Yet, standard benchmarks for this do not exist. For 
example, literature shows that US-based organizations have attempted to value the ROI of electronic health 
record (EHR) and HIS implementations with varying degrees of success. Even with these documented experiences, 
it remains difficult to accurately measure ROI.  
 
The Institute of Medicine of the National Academies released a discussion paper on ROI1 which, although 
American focused, clearly identifies the overall lack of a standard model for ascribing the value and benefits of HIS 
implementations. Furthermore, while a subset of organizations that have reached EMRAM level 6 and 7 have 
documented the business and clinical ROI and benefits their organizations have achieved, there is little 
consistency across the approaches and items included2. These scenarios apply equally to the Canadian context. 
 
Defining value as part of ROI in health care is difficult.   Despite this challenge, there is universal alignment that 
the value of an HIS, and other IT investments in healthcare, needs to include a dual approach that measures both 
the ‘hard’ business benefits and the ‘soft’ clinical value.  

Incorporating hard and soft ROI 

Identifying any value through the term ‘soft’, by its very nature, indicates that the result is difficult to measure 
quantitatively. In light of this, to successfully capture and express the benefits possible from a large HIS 
investment, soft ROI can be positioned in two ways: business and clinical return on investment, respectively, (ROI) 
and value on investment (VOI).   This allows benefits to be expressed more tangibly than simply hard and soft ROI.      

For purposes of this framework the terminology business ROI (traditionally hard ROI) will translate to quantifiable 
cost reductions, while clinical VOI (traditionally soft ROI) translates to clinical values of efficiency, cost avoidance 
and capacity creation.      

With HIS implementations, business ROI is measured by automation of previously fragmented and manual, paper-
driven processes and is measured by decreased paper, decreased transcribing efforts, paper handling and 
reduction in people, for example.   

Clinical VOI is a nascent and growing area of focus for organizations.  Part art, part science, its focus is on 
leveraging the HIS to realize efficiency gains by automating closed-loop processes, improving communication, 
closing gaps and decreasing the duplication of efforts that occurs with outdated paper-based, non-integrated 
processes.  In addition, some organizations are measuring clinical VOI in terms of cost avoidance and capacity 

                                                           
1
 Adler-Milstein et al., 2014 

2
 HIMSS.org/Davies Award Winners 
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creation. One emerging area is harnessing HIS data and using analytics to enable population health management, 
which over time can improve the overall health system.  

See Tables 3 and 4 in Appendix 1 for a compilation of traditional business ROI and potential clinical VOI 
candidates.  

Augmenting the full cost recovery mindset 

As Canadian healthcare organizations strive to understand the true value of large HIS investments, a new model 
that includes value-based “soft” measures, needs to be matured and applied systematically. Focusing on full cost 
recovery ROI alone risks a great disservice to the overall health system because it does not account for the clinical 
value – efficiencies, cost avoidance and capacity creation – that will ultimately allow significant healthcare 
transformation to occur.  

From this perspective, HIS investments are simply baseline infrastructure, much like a building, that are 
fundamental requirements to enabling improved patient safety, quality improvements and organizational 
effectiveness. In short, adding a focus on clinical value to the cost recovery mindset is the key to achieving 
healthcare transformation.  

Cases in Point: EMRAM benefits realization examples 

The benefits hospitals can realize are directly linked to the type of HIS investment and the current state of their 
systems, which uses the Electronic Medical Record Adoption Model (EMRAM) as an important benchmark. 
EMRAM measures levels of electronic medical record (EMR) capabilities employed, ranging from limited ancillary 
department systems to a fully electronic environment. The EMRAM benchmarking scale includes a continuum of 
eight stages from zero to seven and was developed by HIMSS Analytics, a subsidiary of the U.S.-based Healthcare 
Information and Management Systems Society (HIMSS). 

Canadian hospitals are at varied stages of their HIS environments. Some are in the process of replacing an 
integrated HIS to move from EMRAM Level 4 to EMRAM Level 6, while others are replacing a best-of-breed 
system with an integrated HIS. Still others are at Level 2 leaping to Level 6. The ease or difficulty with which a 
hospital can demonstrate ROI depends on which EMRAM level they are starting from. Those at lower EMRAM 
levels are able to demonstrate ROI more easily than those at higher levels who have already achieved more 
significant benefits. Mackenzie Health and the London/Thames Valley Region offer two compelling examples.  

Mackenzie Health – Making the leap from EMRAM 3.28 to EMRAM 6.0/7.0 

Mackenzie Health has a long history of using information technology to support clinical delivery.  Since 1977 
Mackenzie Health (then York Central Hospital) has been the pioneer in computerized healthcare systems and was 
the first facility in Canada to use a series of patient care applications. The primary objective was to determine 
whether such a system could help control hospital costs and also improve patient care. The total cumulative 
savings and cost avoidance over a five year period was estimated at $2 million. This takes into account improved 
safety, significant savings with electronic charting, and enhanced efficiency with patient registration, order entry 
and results reporting. Physicians gained access to clinical information online and the Health Records department 
was equipped with remote coding, which improved the efficiency of coding specialists, overall satisfaction and 
achieved some staff cost reduction.  In addition, floor space was freed up in the department and repurposed.  
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Looking ahead in the second half of 2015, the scope of the EMR build and implementation will include a re-
engineering of the organization’s current EMR achievements (level 3.28) to an EMRAM 6.0/7.0 level. Mackenzie 
Health identified a need for a new, integrated platform to reduce technical and interface challenges and a single 
repository to make discrete data available for clinical decision support. The following new functionalities will be 
the drivers that move the organization up the EMRAM scale: 

 Computerized provider order entry    

 Enhancements to Clinical Decision Support System (CDSS) with clinical protocols 

 Closed loop medication administration    

 Physician electronic documentation using structured templates and full CDSS  

 Complete EMR, data warehousing, and continuity with Emergency and Ambulatory departments 

 

The benefits realized from these new functionalities will be: 

 Improved patient safety      

 Better health outcomes 

 Efficiency of care coordination     

 Clinical decision support at the point of care 

 

At a strategic level, one of Mackenzie’s goals is to extend its EMR functionality to other care providers in order to 

improve the sharing of information, streamline incoming referrals and deliver better interoperability. 

London/Thames Valley – shifting up from EMRAM 3.26 to EMRAM 5-6.04 

The London and Thames Valley region recently implemented a new Hospital Information System called Health 

Care Undergoing Optimization (HUGO) that focuses on improving medication safety as the primary goal. The 

organization developed a benefits realization framework that has multiple goals for improvement. The main goal 

was to reduce adverse medication events. Each hospital organization experienced a reduction in these negative 

events for patients.  The two academic centres saw more than 30% reductions while three of the regional 

hospitals experienced a reduction greater than 40% over the twelve months since the system go-live.  Other 

benefits that are expected to improve over time include reduced lab and medical imaging utilization, reduced 

length of stay, improved Hospital Standardized Mortality Ratio (HSMR) and lower pharmacy costs.   

Achieving these benefits is directly linked to delivering clinical value and successfully engaging providers and 

clinicians. The greater the jump in functionality from current to future state; the greater the amount of time 

required of providers and clinicians to achieve the desired benefits and shift higher up the EMRAM scale. For the 

Emergency Department (ED), two front line nursing staff worked Monday to Friday for eight weeks to support 60 

ED physicians. This was following approximately 90 days of intensive stabilization for the ED with a team of four 

information technology roles. The Computerized Physician Order Entry (CPOE) rates increased by 10% -- from 70% 

to 80% -- due to this work for the ED physicians.  It is anticipated that the same effort applied across the other 11 

major medical specialties, could have a similar positive impact on CPOE rates. 
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“Go-live” – a beginning; not an end 

Many leaders assume that most of the effort involved with an HIS implementation is getting to the go-live event.  

To be certain, a great deal of effort is indeed applied here; however, the full clinical value and business ROI can 

only be achieved when there is an equal investment in time and dedicated resources after the go-live event.   

This is a common mistake that can see many successful implementations fail after the fact. Keeping the project 

team active only for several weeks after the go-live will not be sufficient to support transformation, realize 

optimal benefits and continued innovation.  In fact, in the US, many hospitals retain their full project team as part 

of the ongoing complement of staff to support end users with the adoption. 

Tactics to facilitate better adoption can be broken into pre- and post-go-live categories. 

Pre go-live tactics 

 Ensure base line data is collected over the 12 months prior to the go-live to demonstrate the 

transformation 

 Create work teams with defined tasks that are co-lead by an experienced clinically based project manager 

and a content expert/business analyst 

 Remove all other corporate/strategic priorities from the organization for six months on either   side of the 

go-live 

 Once the system is built, re-facilitate the workflow and process re-design sessions to test the software 

build, and use simulation to gauge adoption with even more clinicians 

 Train teams with content specific to their clinical service area within three weeks of the go-live and ensure 

that training is not reduced from the industry recommendation (recommendation of the length of time 

for training will be dependent on each hospital’s unique starting point) 

 Ensure there is an accountability for medical leaders to have their physicians engaged in the project, with 

measureable participation at each major piece 

 Engage medical students and residents in the core project team and design sessions to assist with 

adoption 

Post go-live tactics 

 Create a daily dashboard of the adoption metrics at the unit and clinician/provider level to allow for clear 

signals of lower than expected adoption, and to highlight examples of strong adoption 

 Support strong leadership presence across all levels throughout the stabilization phase 

 Have dedicated resources to produce the adoption data 

 Plan for a comprehensive retraining at the six-to-nine month point post go-live 

 Create leadership check-in strategies to hold teams accountable for adoption 

 Celebrate the benefits achieved over the course of the first twelve months following the go-live 

 Plan to target intensive adoption support for certain teams that have low adoption metrics 

 Hold a comprehensive debrief, including all clinician/provider surveys to get feedback on the 

adoption/metrics 
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 Rework the EHR governance to align process and quality and be led by clinician/providers 

 Collaborate with other hospitals that are advanced in their process in the assessment of the adoption and 

benefits realization  

Achieving the benefits has to be linked to clinical transformation supported by IT/HIS, process change and cultural 

shifts – such as the changes in roles and how this impacts the interactions between employees.  This is a process 

that takes formalization, a singular organizational focus and 12-24 months depending on the expected benefits 

and number of process changes associated with the transformation. 

Metrics, processes and leadership 
This paper establishes that return on investment from an HIS 

implementation is derived primarily from technology-enabled 

process improvements; not the product installation alone. All but 

one of the 16 ROI benefit categories listed in Table 3 (Appendix 1) 

are the result of both a product and process transformation. 

While the literature is light on alignment between direct cost 

savings and a specific transformed process,  Sentara Healthcare, 

based in Virginia invested in the identification and tracking of pre-implementation success. They identified 18 core 

clinical and administrative processes that would be transformed with the implementation of the new program. 

While they estimated they would save $38M, they actually achieved a ROI of $53.7M and moved from EMRAM 

level 2 to 7. Ensuring focus was applied to the desired process change up-front enabled Sentara to guide 

transformation – and achieve ROI – from day one. 

Linking process improvement to measurable benefits 

Linking process improvement to measurable HIS implementation benefits requires rigor and a framework that 

maps processes that are to be improved to the benefit to be realized. This framework will help track how 

modifying the steps within a process actually drive the realization of the benefit. Take a medication management 

process for example. Removing the steps traditionally taken by a registered nurse to fax medication orders to a 

pharmacy, which are then re- entered into the pharmacy system, both increases nurse efficiencies and decreases 

the risk of prescription error due to transcription.  

By employing a matrix-like structure, hospitals can identify where changes in an individual process step will 

specifically intersect with a desired benefit. This framework will allow the organization to highlight all the 

processes impacted by the HIS. As each process modification is aligned to a particular benefit, process participants 

gain visibility into the impact. This, in turn, drives accountability for sustainable change, and at the same time 

allows the organization to quantify an individual process change.  

The framework will highlight not only steps to be removed, but the addition of new process steps. The 

organization must look holistically at all benefits together, since not all individual modifications will result a 

positive ROI. This holistic benefits framework is owned by the senior leadership team, with one designated 

individual assigned to manage the framework. This person not only highlights the interdependencies of competing 

Aligning each process modification 

to a particular benefit drives 

accountability for sustainable 

change.  
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priorities, they ensure that any benefits achieved are linked back to a specific project to avoid overlap or 

accidental double-counting.  

This framework can help organizations who are at different EMRAM levels and different stages of HIS 

implementations determine what benefits they can realize with additional process modifications. This is a key 

consideration when defining a business case for a new HIS system because organizations higher up the EMRAM 

scale have already experienced many of the high-impact process transformations in clinical scenarios, thus 

reducing the overall benefits realized and making it more challenging to demonstrate potential ROI and present a 

‘successful’ business case for a new or updated HIS. This challenge is most significant after level 3.0 when CPOE is 

already in place. Whatever an organizations starting point, this benefits realization framework is an essential tool 

to thinking through the potential costs and benefits to improve the robustness of the business case. 

Funding methods 
Access to capital in the healthcare system is largely controlled by provincial governments and through federal 

health transfers. Governments manage capital through a variety of mechanisms: 

 directly approving capital projects 

 mandating planning guidelines for large projects, and  

 controlling operating funding flows  

In the healthcare sector, as in others, capital is essential for maintenance and growth, to realize efficiencies, lower 

costs or achieve strategic goals. A largely US-based set of literature suggests that hospitals with greater availability 

of financial resources to spend on care are more likely to make capital investments and adopt innovations that 

lead to improvements in hospital performance. A 2003 report on capital investment in hospitals from the Ontario 

Hospital Association noted that “capital investment contributes to improved patient outcomes; helps meet the 

high demand for healthcare services, improves working conditions, addresses human resource shortages, 

improves efficiencies, and supports innovation, research and development.”3  

Canada currently spends at least $8.8 billion on healthcare capital annually (including construction, machinery, 

equipment and some software.)4 While this is a relatively small proportion (4.8%) compared to other spending 

categories (total of $182.1B), it represents the fastest growing component of health system spending. It is worth 

noting that at least part of this growth is due to much lower levels of capital expenditure in prior decades.  

  

                                                           
3
 Ontario Hospital Association. Capital Planning and Investment in Ontario’s Hospitals: A Sustainable and Comprehensive 

Approach to Meeting Patient Care Needs. 2003 
4
 Canadian Foundation for Healthcare Improvement. Capital Spending in Healthcare, a Missed Opportunity for 

Improvement?, June 2013 
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Figure 1: Source: Canadian Institute for Health Information, 2011)
5
 

Funding innovation 
Table 5 in Appendix 1 lays out the elements of different innovative approaches to financing healthcare capital 

from the US, UK, and elsewhere. 

In Canada, a number of large-scale infrastructure projects have used private-public-partnership (P3) models6, in 

which third party private finance is combined with private sector expertise in planning, costing and project 

management to create physical infrastructure assets, such as hospital buildings. CHIEF’s companion paper, Public-

Private-Partnerships - Putting P3 funding models to work for health IT, examines key attributes of successful P3 

arrangements in terms of assets and services as well as key systemic shifts. Other sources of capital are seldom 

used, with few examples in Canada. Moreover, there are limited examples of innovative funding vehicles for large 

scale IT Investments.  

As of December 2014, 95% of Canadian health providers were at or below EMRAM level 3. Canada Health Infoway 

estimates that $7.5B will be required in capital investment by health providers to enhance their systems to 

achieve level 7 maturity7. This represents only 4.1% of annual health spending in Canada, but a hefty 85% of the 

annual capital investment in the healthcare industry. 

However, large scale IT investments are not expected to be one-time investments for providers. Canadian 

provinces are still exploring different organization structures for health systems that will require different IT 

configurations and solutions. As of April 2015:  

 Quebec grouped all community and acute care providers into regional entities 

 Nova Scotia has collapsed its nine district health authorities into two 

                                                           
5
 Canadian Institute for Health Information, National Health Expenditure Trends, 1975 to 2011, November 2011. CIHI data are 

based on the Statistics Canada Capital and Repair Expenditures Survey, which looks at expenditures on capital by industry 
sector. 
6
 Canadian Foundation for Healthcare Improvement. Capital Spending in Healthcare, a Missed Opportunity for 

Improvement?, June 2013 
7
 HIMSS Analytics Report, December 2014 
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 Ontario is considering a form of Accountable Care Organizations 

 Alberta has tested several models of regionalization.  

At the same time, operational financing is moving to patient-based models in which care is reimbursed on an 

episodic basis where the costs of care in different settings for the same patient are bundled together. IT 

application solutions and analytics to assess the different risk profiles for these funding approaches will evolve as 

the governance landscape for health systems changes. 

IT is an investment in long term improvements, quality and better outcomes. Healthcare leaders need a capital 

investment framework that prioritizes IT investments alongside other strategic major capital needs, such as 

medical equipment replacements and innovations and facilities enhancements.  

Confidential interviews with senior healthcare industry leaders identified that at least one successful model for 

capital investments used in leading organizations is to leverage working capital funds to fund some capital costs 

and interest fees from financially engineered deal structures. Ideally, a health system is operating cost effectively 

and therefore investing working capital savings towards large scale investments. However, an organization’s 

internal sponsorship of large scale IT-enabled transformation initiatives are not always clear. Many interviewees 

stated the need for a clear governance framework and benefits realization accountability to span the continuum 

from business case and investment approval to the operations phase of initiatives. 

Interviews also identified select Canadian providers that are exploring innovative funding initiatives for large scale 

IT initiatives. One organization is using a P3 model to fund, implement and manage an electronic health record 

(EHR) within a Design-Build-Finance-Maintain deal structure for a new facility. In addition, several organizations 

are exploring benefits-funded IT Investments. This approach involves the use of financial engineering for an 

investment in IT to reduce economic costs (typically administrative functions or improving utilization of medical 

equipment), thereby improving working capital which in turn can be used to enable financing of capital 

investments. 

About CHIEF 
Canada’s Health Informatics Executive Forum (CHIEF) is comprised of more than 90 action-oriented 

industry leaders who convene to review topics and issues that impact the delivery of healthcare in 

Canada. A conduit to thought leaders and expert-level knowledge, nationally and internationally, 

together, CHIEF members put forth decisions or recommendations with the objective of influencing 

strategy within the health system.  
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Appendix 1: Tables 

Table 1: Key Cost Categories 
Total Cost of Ownership Cost 

Categories 
Definitions and Considerations 

 

Human Resource Cost Categories  

Project Team Core Resources Dedicated staff assigned to work on the project during the project and up to the end of 
the project implementation phase; consideration should be given to the appropriate 
base and overtime rates that are used by staff type when building the staffing cost 
model 

Clinical Subject Matter Expert 
Resources 

While some clinicians may be seconded to the Project Core Team, there will likely need 
to be others that support limited aspects of the project as subject matter experts on a 
case by case basis. Organizations will need to determine whether the clinicians will be 
compensated for their time on the project (e.g. physicians) or budgets will be replaced 
when clinicians come off shift to contribute time to the project (e.g. nurses, allied 
health, pharmacists, etc.).  

Vendor Team Core Resources Costs associated with vendor supplied implementation support staff; sometimes this is 
bundled with other implementation services, e.g. travel, accommodations 

Third Party Supplied Resources Some organizations do not have the internal capacity to staff a project with all internal 
staff resources or recruit directly so may choose to bring on consultants, contractors or 
other term-based resources to staff the project. These can often be 25-30% of the total 
staff complement and 3x or more the cost of internal resources. 

Trainers Separate from the project core team resources, typically trainers are only required in 
the weeks/months just before go-live to develop and deliver training programs to end 
users, depending upon the scope and complexity of the implementation. Also consider 
channels of training, e.g. classroom, e-learning, in-service, etc. 

End-User Replacement -  Training 
Costs 

Another category of training related costs, some organizations will wish to identify the 
required replacement costs while training end users, e.g. nurses that come off shift for 
training may need to be replaced by shift workers, casual nurses, etc.) 

Operations Team Core Resources Post implementation, this team (typically in-house) will be responsible for ongoing 
support of the system. If application support is outsourced to a third party, this cost 
may transfer to the Technology category.  

Software Cost Categories  

Software – HIS The licensing costs and ongoing annual maintenance fees owed to the HIS vendor; 
typically also includes some third party vendors that are direct contracted by the HIS 
vendor 

Software – Third Party Licensing costs and ongoing annual maintenance fees owed to other third party 
vendors that may be required as part of the total project implementation that would be 
contracted directly by the hospital (clinical content vendors, third party order sets, etc.) 

Hardware/Infrastructure Cost 
Categories 

 

Infrastructure Core infrastructure for all primary server environments and data centre hosting 
required (if applicable) to host the software, including any third party components that 
may be required (database software, VPN, testing tools, etc.) 
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Disaster Recovery Back up infrastructure and hosting services to mirror the primary environments (if 
applicable); consider tiers of DR 

Privacy and Security Services for privacy impact assessments and threat risk assessments as appropriate; 
consider de-identification tools if using (may be part of other third party software costs) 

End-User Access Devices All incremental lease or acquisition costs for access devices required to support the new 
HIS including PCs, mobile devices, workstations-on-wheels, carts, barcode scanners, 
printers, monitors; consider back up inventory pool 

Medical Devices/Integration As appropriate, consider whether the project budget will include the actual acquisition 
of new medical devices or just the integration (middleware, integration services) to 
selected medical devices 

Interfaces This requires a complete inventory of all systems and medical devices that will require 
integration with the new HIS; consider different costs for different types of interfaces 
(to software and medical devices). 

Data Cost Categories  

Data cleansing and harmonization Following an analysis of existing data quality, the project may require significant effort 
to cleanse prior to data migration into the new HIS, e.g. duplicate MRNs. This is to cover 
any tools/software and incremental FTEs required (could put FTEs in the core project 
team section) 

Data Migration Prior to data migration, the organization needs to determine the sources, type, amount 
and duration of historical data that will be migrated to the new HIS. This covers 
incremental FTEs and any tools/software required to support the migration effort. 

Data Archiving If appropriate, new archiving software costs plus ongoing maintenance. 

Data, Reporting and other Scanning historical data, report writing, other data reconciliation 

Enterprise Data Warehouse If applicable, some HIS include EDW capabilities. Consider licensing, ongoing 
maintenance, reporting tools (if not included), report (re)generation, training. 

Travel/Catering/Logistics Cost 
Categories 

 

Travel and Accommodations for 
Project Staff 

Core project team travel, hotel and per diems if required to visit vendor site (i.e. for 
training), reference site visits, user group meetings 

Catering and Other Marketing Project team catering (as per hospital policy) and other project promotional/change 
management support activities (videos, catering during training for end-users, 
communication campaigns, project promotional swag, project team on-boarding 
supplies, etc. 

HIS and Other Vendor Travel and 
Accommodations 

As per HIS and other vendor contracts, within BPS directive; consider that US/Foreign 
based vendor staff may be constrained by amount of time they can be in Canada before 
having to return to home country  

Training Logistics Classroom training facilities (may need to rent off-campus), hardware rentals and/or 
furniture rentals, internet service 

Other Cost Categories  

Legal, Audit and Other Advisory Legal work for procurements and contract negotiations (consider for HIS plus all other 
third party vendor procurements), internal audits, external audits, independent third 
party advisory (other than contracted project staff which should be identified in Human 
Resource Cost Category section above) 

Office Equipment Incremental furniture or other office equipment required for core project team or 
Command Centre space (e.g. for go-live support) 

Foreign Exchange Differential A factor to add to the project budget to protect against negative cost impact from 
foreign exchange fluctuations during the project depending upon the economic 
environment of the vendor(s) and customer. Typically this is stable, but if a project is 
multi-year than the risk of this goes up with duration. 
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Productivity Impact Anticipated revenue hit to the hospital due to go-live productivity decrease (consider 
volume funded services, ambulatory clinics). Hospital policy decision will need to be 
made to determine whether physicians will be compensated for any productivity loss 
during/after go-live. This may also require additional staff to offset productivity loss 
during implementation.  

Contingency Consider that different cost categories will have different levels of risk during different 
stages of the project; for a multi-year project consider at least 15-20% on all costs 
excluding interest expense 

Taxes HST 13% plus rebate 

Interest Expense If applicable, need to determine required principal, duration of loan, interest rate and 
financing vehicle 

Depreciation Hospital will need to determine the appropriate accounting treatment (what expenses 
are CAPEX vs. OPEX) and amortization timeframe for the HIS and related project costs 
and assets. 
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Table 2: Key Cost Drivers 
Assumption Area Results in Higher Costs in TCO Results in Lower Costs in TCO 

Total vs. incremental 
cost calculations 

Include full cost, including net new capital 
plus inclusion of expenses that may be 
accounted for in existing operational 
budgets at start of the project. This depicts 
the organization’s “total organizational 
investment required to support the 
project.” 

Include incremental costs, only account for 
the net new capital or operational 
expenses. This depicts only the “net new 
investment required to support the 
project.” 

Transformation costs 
in or out 

Include the costs of standardizing workflow, 
processes, policies that will support “one 
build” across the enterprise. Depending 
upon the level of variability across the 
organization, this can be one of the largest 
cost categories in the TCO. 

Exclude the transformation effort from the 
HIS renewal or minimize/cap the costs of 
the design phase effort. Project only 
includes the time to build, configure and 
implement the HIS and related 
infrastructure.  

Legacy system 
decommissioning 

Include the full costs of data migration and 
cleansing for all legacy applications that will 
not continue post HIS implementation. 
Report re-build should also be considered.  

If legacy systems are being retired as part 
of the HIS renewal, then typically these 
costs need to be included in the TCO. 
However, some organizations may wish to 
segregate these costs into a separate 
project from the overall HIS renewal TCO. 
Stopping legacy maintenance costs can be a 
major savings opportunity in the overall 
ROI. 

External vs. internal 
staff rates 

If contractors are used to staff the project, 
then costs can grow by a factor of 2-3X (or 
more) given that staffing is the largest TCO 
cost category. 

Internal staff rates are lower than 
contractors; also need to consider whether 
currently employed staff who are seconded 
to the project will be replaced or not. 

Staff overtime Included  Excluded  

Term and borrowing 
rate (if financing) 
and depreciation  

In Canada, the average time for HIS 
amortization is between 10-20 years. 
Larger loans typically require higher interest 
rate. 

In the US, the average time for HIS 
amortization is between 7-10 years. 

Project Contingency Depending on the size, duration and point 
in time of the HIS project lifecycle, 
contingency levels of 20-25% or higher may 
be appropriate. 

Higher risk and thus lower contingency 
levels for typical IT projects are often in the 
10-15% range. Contingency requirements 
should reduce over time in the project 
lifecycle. 

Revenue Recovery 
and Productivity 
Impact  

If the hospital is highly dependent on 
volume funded services, it may be prudent 
to forecast the negative impact from 
decreased productivity during and just after 
go-live; the hospital will also need to 
determine whether physicians will be 
compensated for a loss in productivity 
during go-live. 

Excluded  
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Table 3: HIS Business ROI Items for consideration 

Business ROI  Cost reduction area Cost reduction item Baseline 

Elimination of paper via 
automation of clinical 
documentation 

Print Shop Form creation, form inventory 
Management 

FTE form creation/design clinical 
FTE inventory management 

  Form vendor Contract costs $ to contract for clinical forms 

  Admitting Plaque Card $ in plaque production 
machine maintenance 

  Health Records Scanning Vendor maintenance, per page costs 
Scanning FTE's 
Reduction in shredding/storage costs 

    Transcription FTE in transcriptionists 

    Chart Management FTE chart pick up, transport  

  Clerical Corp Elimination manual report 
distribution internally 

Decrease shadow chart costs 
FTE report mailing/distribution 

  Corporate  Floor space retraction Capital cost avoidance by reallocating 
space previously needed for chart 
storage 

Pharmacy Automation Supply Chain Identification and utilization of less 
expensive pharmaceutical 
alternatives 

Standardization to best practice  
Comparative utilization and cost 

  Pharmacy Order entry FTE pharmacy resources from manual 
entry 
* could be soft for cost avoidance 
through redeployment to other areas 
for scarce pharmacy resources 

Lab Automation Supply Chain  Identification of appropriate use lab 
tests 
Reduction in duplicate lab tests 

Bench mark utilization and 
comparative analysis 

  Lab Order entry FTE reduction from manual entry 

Diagnostic Imaging Automation Supply Chain Reduction in duplicate imaging tests Bench mark utilization and 
comparative analysis 

  Diagnostic Imaging Order entry FTE reduction from manual entry 

Automated clinical workflow and 
communication 

Clerical Staff Transcribing, paging, chart 
management, ordering 

FTE reduction * assess clerical staffing 
model 
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Centralized Scheduling Clerical/Admin Staff Centralize model for one number for 
patients 

FTE reduction 

Automated coding assistance Health Records Coding  automation FTE reduction 

    Improved quality Decrease in CPWC, better capturing 
of data for appropriate reaction to 
funding models 

Improved Nursing Efficiency Corporate Reduction in overtime 
Reduction in agency purchased 
labor 

Overtime comparison 
Purchased labour comparison 

IS/IT and other maintenance IS/IT Reduction in maintenance contracts Costing of contracts  
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Table 4: Clinical Value on Investment – Efficiencies, Cost Avoidance, Capacity Creation 

Clinical VOI Area Improvement VOI Item Efficiency, Cost Avoidance, 

Capacity 

Medication Automation Corporate Reduction in medication 

errors – orders, 

transcription 

Assign value to error, Cost 

Avoidance 

 Corporate Improved turnaround time 

to process, positive impact 

on patient flow 

 

Efficiency 

 Pharmacy Decreased pharmacy 

interventions and review 

with intelligent decision 

support at time or ordering 

allow scarce pharmacy 

resources to be leveraged 

for their professional work 

Capacity, Efficiency 

 Corporate Ability to quickly 

implement procedures 

regarding medication with 

order sets and pathways 

Efficiency 

Reduced Length of Stay Corporate Improved patient flow 

 

Efficiency, Capacity 

 Corporate Decreased CPWC Cost Avoidance 
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Clinical automation  Corporate Adverse Clinical Event  

Reduction  - 

VAP 

Falls 

Skin Breakdown 

VTE 

CAUTI 

Central line Infections 

Surgical Site Infections 

Sepsis rates, ETC 

Cost Avoidance, Efficiency 

and Capacity 

 

** Note a number of 

organizations attempting to 

define and quantify - look 

to industry for $ 

assignment 

For example, US - Center 

for Evidence-Based 

Practices at the University 

of Pennsylvania estimates 

 Corporate Physician Inbox  Efficiency 

 Corporate Order Review – time saved 

reviewing resident orders 

with ability to review in 

real time online 

Efficiency 

 Nursing Electronic vital sign Capture 

means decreased time 

nursing transcribing to 

chart 

Efficiency 

 Nursing IV Pump  automation – 

order execution – nursing 

time and errors 

Efficiency, Cost avoidance 

 Corporate Improvement to care with 

alerts, warnings, tracking, 

co-signatures, critical 

results tracking 

Efficiency, Cost Avoidance, 

Capacity 

Decreased clinical 

variability, process 

improvement 

Corporate Best practice protocols and 

pathways to reduce 

variability 

Cost Avoidance, Efficiency  
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Healthier Population 

Management 

Corporate 

Make use of business 

analytics to alert care team 

members to follow best 

practice guidelines for risk 

mitigation and chronic 

disease management. 

Cost Avoidance, Capacity 

 

*Emerging area look to 

industry for measures to 

quantify best practice and 

impact of population 

health management 

Communication Efficiencies Corporate Paging, phone decrease 

Information Search time 

reductions 

Notifications of tasks due 

Notifications of alerts 

Efficiency, Capacity 

Patient Safety – Other Corporate Legibility of documentation 

Completeness of 

documentation 

Efficiency , Cost Avoidance 
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Table 5: Financing Options8 

Model Example Description Risk Ownership 

Conventional 

government financed 

Majority healthcare 

facility construction 

projects prior to 2000 

Funded through 

government tax 

revenues or 

government-issued 

debt 

Government 

Philanthropy MRI and CT machines. 

New clinics and wings 

of hospitals 

Gifts from donors and 

fundraising efforts 

through healthcare 

foundations’ 

campaigns 

Healthcare institution 

Working Capital Capital improvements 

in existing 

infrastructure 

Self financing of 

capital project from  

healthcare 

institutions’ own 

reserves/operating 

margin 

Healthcare institution 

Design-build-finance-

maintain (DBFM) P3 

Many major 

healthcare facility 

construction projects 

after 2000 (e.g. 

Brampton Civic 

Hospital) 

Integration of multiple 

phases of a capital 

project into a single 

contract that shifts 

project risks to a 

private consortium in 

return for a risk 

premium 

Private consortium 

Debt capital (bonds, 

etc.) 

Major IT purchases 

and facility 

construction 

Debt issued directly by 

healthcare 

institutions, 

technically unsecured 

by government 

Healthcare institution 

Equity offerings Conversion of not-for-

profit to for-profit 

corporations in the US 

in the 1990s 

Equity issued by 

healthcare institutions 

Investors 

                                                           
8
 Canadian Foundation for Healthcare Improvement. Capital Spending in Healthcare, a Missed Opportunity for 

Improvement?, June 2013 
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Model Example Description Risk Ownership 

Financial Engineering Stronger management 

of capital and the 

value chain to (e.g. 

reagent rental in 

laboratory); 

Laboratory and 

Imaging investments; 

Real Estate 

Models whereby 

equipment providers 

bundle cost of capital 

expenditure in a “per 

use model” limiting up 

front capital 

expenditures. Can also 

be extended to sale-

leaseback 

arrangements, 

arrangements where 

capital is provided in 

exchange for longterm 

contracts, etc. 

Shared 

Social finance Healthcare 

innovations in 

developing nations. 

A partnership 

agreement between 

government, private 

investors, and 

agencies providing 

social services with 

social outcomes 

targets as basis for 

financial returns 

Shared 
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Appendix 2: Glossary of Terms 

Benefits Realization: This includes the process of understanding, planning, realizing and reporting both financial 

and non-financial benefits associated with IT enabled and business change programs… effective benefits 

realization is critical to the achievement of the business outcomes desired from investments. Benefits realization 

is an important contributor of key information to the development of business cases, portfolio management, 

governance and decision making by Government9. 

Payback Period: The length of time required to recover the cost of an investment. The payback period of a given 

investment or project is an important determinant of whether to undertake the position or project, as longer 

payback periods are typically not desirable for investment positions. 

Calculated as: 

Payback Period = Cost of Project / Annual Cash Inflows10 

Public Private Partnership (P3): A cooperative venture between the public and private sectors, built on the 

expertise of each partner that best meets clearly defined public needs through the appropriate allocation of 

resources, risks, and rewards11 

Return on Investment: “An ROI is calculated as the ratio of two financial estimates: 

ROI = Net returns from improvement actions / Investment in improvement actions 

Where the numerator and denominator of this ratio are defined as follows: 

Net returns from improvement actions.  The financial gains from the implementation of the improvement actions, 

which are generated by net changes in quality, efficiency, and utilization of services, or in payments for those 

services.   

Investment in improvement actions.  The costs of developing and operating the improvement actions”12   

Total Cost of Ownership: Total overall cost, or total cost of ownership, approach (sometimes referred to as value 

in use) to value the purchase. In other words, examine all the direct and indirect costs over the life of the 

product/service.13 

  

                                                           
9
 NSW Government Finance and Services. Benefits Realisation Guideline. June, 2011. Retrieved from: 

http://www.finance.nsw.gov.au/sites/default/files/backup_migrate/manual/Benefits%20Realisation%20Guideline%202011.p
df  
10

 Investopedia – Payback Period http://www.investopedia.com/terms/p/paybackperiod.asp 
11

 P3 Canada, Public Private Partnerships – A Guide for Municipalities http://www.p3canada.ca/~/media/english/resources-
library/files/p3%20guide%20for%20municipalities.pdf 
12

 AHRQ, Return on Investment Tool www.ahrq.gov/professionals/systems/hospital/qitoolkit/f1-returnoninvestment.docx 
13

 Ferrin, B and Plank, R. Total cost of ownership models: an exploratory study. The Journal of Supply Chain Management, 
Summer 2002.Retrieved from: https://www.nevi.nl/sites/default/files/kennisdocument/LEV-TCO-art-005-bl.pdf 

http://www.finance.nsw.gov.au/sites/default/files/backup_migrate/manual/Benefits%20Realisation%20Guideline%202011.pdf
http://www.finance.nsw.gov.au/sites/default/files/backup_migrate/manual/Benefits%20Realisation%20Guideline%202011.pdf
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