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Infrastructure Investment Shortfall

Infrastructure was a noteworthy conversation during the U.S. political debate in 2016 and it has been a hot topic 

recently. There has been a significant investment shortfall in U.S. infrastructure, which has been well documented for 

many years. Every four years the American Society of Civil Engineers (ASCE) publishes a “report card” on the status 

of U.S. infrastructure, providing an overall score for the U.S. and separate scores for each category of infrastructure. 

The 2017 report card gave the U.S. an overall grade of “D+” (on a scale of “A” best to “F” for failing).1 

The latest report estimates the U.S. need to invest $4.6 trillion in its infrastructure by 2025. Of that sizable 

investment, the ASCE estimates only $2.5 trillion is “funded,” leaving a “gap” of over $2.1 trillion.The ASCE report is 

well known and has been a central part of the more recent political debate. 

Less known is the sizable investment in infrastructure that is born by state, local and county governments in the U.S. 

In February 2016, the Center on Budget and Policy Priorities (CBPP) published a report that echoes the ASCE report 

card on U.S. infrastructure, calling on state, local and county governments to invest in public infrastructure.2 In that 

report, the CBPP notes the vast majority of public capital is owned by state and local governments. Ninety-three 

percent, $9.6 trillion of public capital, is owned and managed by state and local governments in the U.S.3 As noted 

by the ASCE, the CBPP report shows declining investments made by state and local governments and points out 

significant opportunity to promote economic growth by reversing that trend.

Both reports document the economic benefits associated with infrastructure investment – not only direct job growth 

through construction projects, but also indirect job growth by improving private sector productivity, as well as attracting 

and retaining businesses based on a safe, reliable infrastructure to work, live and play. There is also significant risk 

associated with the failure to adequately invest in or maintain our infrastructure. Recall in 2003 when the power went 

out in New York and throughout the northeast U.S. as well as Canada due to reduced “vegetation management” by 

a Midwest utility around a high voltage transmission line.4 The U.S. Department of Energy estimated the resulting 

economic impact to be in the range of $4.5–12 billion in lost economic activity. In 2007, the I-35W bridge collapsed 

into the Mississippi River in Minneapolis killing 13 people and injuring 145 people. Private sector infrastructure failures 

include the San Bruno natural gas transmission line explosion that killed eight people, injured hundreds and has cost 

billions in fines and litigation. 

1 2017 Report Card for America’s Infrastructure, American Society of Civil Engineers March 2017
2 It’s Time for States to Invest in Infrastructure, Elizabeth McNichol, Center for Budget and Policy Priorities, February 23, 2016
3 Ibid, page 4
4  NATIONAL ELECTRIC DELIVERY TECHNOLOGIES ROADMAP, January 2004, United States Department of Energy Office of Electric 
Transmission and Distribution
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A fundamental aspect of infrastructure investment is the ability of 

organizations to identify, prioritize and manage their existing capital 

assets and to forecast the future costs. How do organizations inventory 

their assets, assess the status and estimate future costs to maintain 

and upgrade? Considering limited available capital, how do organizations 

prioritize their capital asset needs and, based on those priorities, forecast 

the capital investment required? 

Over the last two years, the Government of the District of Columbia has 

engaged in the development of a long-range capital financial plan that 

forecasts the capital asset investment for the District over the next  

15 years. The purpose of the project is “to assist the Mayor, Council, 

agency directors, other policymakers and the public in understanding 

the size of the District’s capital infrastructure funding gap, and how this funding gap might be addressed over time 

using new long-range financial planning tools developed for capital planning.”5 The ongoing process implemented by 

the Office of the CFO for the District of Columbia is an example of how organizations can tackle the infrastructure 

investment challenge. 

District of Columbia – Replacement Schedule for Capital Assets

As part of its fiscal year 2015 Budget Support Act, the Council for the District of Columbia included a requirement 

that the Office of the Chief Financial Officer (OCFO) prepare an annual report outlining a “Replacement Schedule 

for Capital Assets.” This requirement supported the Chief Financial Officer’s strategic plan, issued in 2014, which 

included an initiative to develop a long-range capital asset financial plan covering all the capital assets in the District. 

It is important to note the District of Columbia is a unique organization that is essentially a combination of a 

municipality and county and state governments along with a school district. Its capital asset portfolio encompasses 

the full spectrum of assets deployed by state and local governments as well as school districts across the U.S. One 

of the challenges for the District was that detailed records supporting capital assets were maintained by each of these 

agencies with varying degrees of accuracy, and with varying degrees of information about the assets. 

The first step in their process was to develop a uniform platform for inventorying the assets on a District-wide basis. 

The Capital Asset Replacement Scheduling System (CARSS) is the platform the District selected for this task and 

is supported by the District’s software partner, PowerPlan, Inc. (formerly Riva Modeling). The system, when fully 

implemented, enables the District to inventory all capital assets, estimate maintenance and provide an assessment of 

the status of the asset and its replacement schedule. 

5 District of Columbia Long-Range Capital Financial Plan Report, Office of Chief Financial Officer October 2016, Executive Summary, page ii
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The interim status report on the project, published in October 2015, 

provides a summary of the goals of the CARSS: Based on the 

underlying data the long-range capital financial plan can be supported 

through a “bottoms up” analysis of the existing capital assets. 

“The inventory and assessment will allow the District to conduct better

long-term asset management planning and financing to address the

replacement of key infrastructure while minimizing negative impacts on

residents, business owners, and on the District’s financial stability. The

benefits of a comprehensive asset management system include the

following:

 •  Better prioritization of capital projects relative to long-term risks and costs

 •  Ability to determine optimal rehabilitation and maintenance schedules and processes

 •  Determination of financial impact of deferred capital maintenance

 •  Support the paygo funding process, which will ensure capital assets are well-maintained into  

the future

 •  Optimal timing of delivering new projects”6

As a part of their process, the District formed a steering committee comprised of members from critical 

agencies with expertise in capital planning, information technology and finance. The steering committee 

was responsible for managing the development and implementation of the capital assets replacement 

schedule, as timely and efficiently as possible. Based on the current state of available asset data in the 

District, research on how other jurisdictions optimized asset plans, as well as best practices, the committee 

determined the most effective approach would be to implement CARSS in a phased approach. 

Phase I – Proof of Concept 

The first phase of the project was a proof of concept, where selected groups of assets would be identified 

and input in order to test the viability of the system. The steering committee selected three asset groups 

representing a good cross section of the District’s capital assets: 

 1.  Street segments, representing pavement, or horizontal infrastructure managed by the District 

Department of Transportation; 

 2.  School buildings, representing all District-owned buildings managed by the District’s Department 

of General Services (DGS) and District of Columbia Public Schools (DCPS); 

 3.  School buses, representing fleet or rolling stock managed by the Office of State Superintendent 

of Education (OSSE). 

6 District of Columbia Status Report on Replacement Schedule for Capital Assets, Office of Chief Financial Officer October 2015, page 2
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These three groups of assets had relatively high quality data, and it was estimated that they constituted about 30% of 

the District-wide assets.7

The street segment data was successfully loaded into the system in a manner that included very specific information 

on each street segment and its condition down to the length and width of the street segment, its current age and 

remaining useful life, as well as its last inspection date. More than 17,000 street segments were loaded, which 

represented the entire District’s street segments. The status report notes were a major step for the District’s 

department of transportation, as it not only allows the agency to better prioritize which streets needs to be repaired, 

but it also allows for better financial planning and management around the cost and timing of those necessary repairs. 

The street segments data is very similar in characteristics to alleys and sidewalks, two large segments of horizontal 

infrastructure the District will inventory as it fully implements CARSS.

Through the proof of concept phase of the project, the District could model information on all school buildings in the 

District, representing approximately 125 unique buildings. The process of collecting data on school buildings is similar 

to the needed process for all District-wide buildings. This data includes building size (square feet), date in service, last 

modernization date and estimated replacement cost. 

Finally, the project team was able to model all 621 school buses in the District’s fleet. In addition, CARSS is now 

able to track key, non-vehicle related components, such as the navigation systems and wheelchair lifts for their own 

separate maintenance and replacement schedules apart from the physical buses. This is critical since navigation 

systems and wheelchair lifts will degrade and require replacement on separate schedules. Being able to successfully 

separate out critical components from the vehicle in which they are housed is an important attribute for successfully 

modeling the other District-wide fleet vehicles, like police, fire and EMS vehicles that also house critical equipment 

that must be replaced on separate schedules from the vehicles. CARSS allows the user to track individual buses by 

their respective bus ID numbers or VIN numbers, as well as their active dates, mileage or storage lot location enabling 

the school superintendent to develop detailed assessments on when individual buses need to be replaced. 

The proof of concept phase of the project was successfully completed in July 2015. The data of the various agencies 

from their existing varied databases was successfully loaded into CARSS and the system ran numerous queries and 

reports to test both the accuracy of the data and model the current maintenance and replacement strategies in use by 

the participating agencies. 

7  Ibid, page 7; however, after further analysis the first long-term capital asset financial plan published in October 2016 indicated that the pilot 
project assets constituted about 14% of district-wide assets; see District of Columbia Long-Range Capital Financial Plan Report, Office of 
Chief Financial Officer October 2016, Appendix C, page 23
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Phase II – Moving to “Full Implementation”

After successful completion of the initial phase of the project, the OCFO moved to the next phase of the project 

in collaboration with the District’s Office of the Chief Technology Officer (OCTO – essentially the “IT” group for the 

District). The steering committee determined the data population process would proceed first with asset categories 

with the best data followed by categories with the poorest data. Where adequate asset data may not exist, condition 

assessments would be performed based on specifications designed to meet CARSS requirements. The steering 

committee estimated that although only 14% of the overall asset information was available, it will take approximately 

two-or-three years before CARSS is fully populated with bottom-up level data on all District assets. Once fully 

implemented, CARSS will be linked directly to the various databases currently maintained by the various District 

agencies. The connection will allow for near instantaneous updates of information whenever each agency makes 

changes within their own individual databases.

In the interim, as CARSS is implemented, the District published its first Long-Range Capital Financial Plan Report 

in October 2016. All agencies in the District submitted their complete set of capital needs, project-by-project, for 

2017 through 2022 as part of budget formulation in November 2015. Taking this data and the CARSS data, capital 

projects were carefully categorized into one of four different asset types: horizontal infrastructure, facilities (vertical 

infrastructure), fleet, and information technology and equipment (consistent with the CARSS planning structure). 

Formatted data was then used as the basis for the long-range capital finance plan.

The data provided by CARSS is an important aspect of a bottom-up approach to capital asset financial planning. 

However, that data must be analyzed and forecast to address the complex challenge of financing the unfunded capital 

infrastructure needs identified in CARSS, while remaining within the various constraints imposed by the District’s 

borrowing limits. The OCFO engaged PFM Advisors, LLC to assist in developing a long-range financial planning 

model. The model will enable the District to develop the financial strategies to fund the identified capital needs gap in 

the earliest year possible given the various constraints. 

The core financial model used by the District is made up of three discreet components:

 •  CARSS – an asset management planning software solution supported by PowerPlan;

 •  Long-Range Financial Planning Model (“LRFPM”) – which is a Microsoft Excel based model developed by 

PFM; and

 •  Lindo What’s Best! (“WB!”) – A linear optimization model, which works as an add-in to Microsoft Excel.
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The Long-Range Capital Financial Plan Report issued in October 2016 best 

describes how the three components work to produce the District’s long-range 

plan:

“The CARSS model extracts the capital project inputs from various District 

Agency files and prioritizes, scores and, based on specific District criteria, 

ranks them in comparison to all other projects across the District. Then, 

under capital budget constraints and with a specific priority ranking assigned 

to each project, it determines which projects can be funded in the Capital 

Improvement Plan (CIP) each year, and which projects will not receive funding 

(due to their lower priority ranking). The detailed list of unfunded capital 

projects are then imported into the WB! linear optimization model, along with certain debt and source assumptions from 

the Long-Range Financial Planning Model, to solve for the optimal solution to finance the unfunded capital gap at the 

earliest possible date. The financing information from the WB! linear optimization model is then exported back into the 

Long-Range Financial Planning Model in order to present a complete long-term capital financing plan for the District 

over the forecasted 15-year period.”8

The results of the first use of CARSS and the Long-Range Capital Financial Planning Model confirmed that the 

District has the financial capacity to fund $6.3 billion of its highest priority capital projects during the six-year CIP 

period (FY 2017 – FY 2022), the majority of which (approximately $4.5 billion) will be financed through the sale of 

municipal bonds.9 The District of Columbia is in a better position than most cities and states due to prudent financial 

management practices over the last 20 years, which have resulted in fully-funded pensions and retiree healthcare 

trusts, strong reserves and strong credit ratings (Aa1/AA/AA as of March 1, 2017), which provide the District a very 

low overall cost of borrowing. In addition, the District has enjoyed strong local and regional economic growth providing 

additional financial capacity over time, as tax and fee revenues grow. 

However, the District has substantial capital investment needs for new or replacement facilities and maintenance 

of existing facilities that exceed its current funding capacity. The planning model supported by CARSS indicates 

approximately $4.2 billion in projects exceeded the District’s financial capacity through 2022.10 Slightly less than half 

of the gap is related to infrastructure maintenance and the balance associated with new capital projects needed for 

continued growth. 

Once this gap was identified, the long-range capital financial planning model was used to determine potential solutions 

to fund this gap in the least costly manner and as quickly as possible. After numerous model runs using what are 

termed “linear optimization” models, the least expensive and most cost-effective and practical method to address 

the gap identified was incremental increases in pay-as-you-go (or “paygo”) funding beginning in FY 2019. This 

8 District of Columbia Long-Range Capital Financial Plan Report, Office of Chief Financial Officer October 2016, Appendix D, page 25
9 Ibid, Executive Summary, page iii
10 Ibid
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funding could come from new revenues, reallocating expenses from existing programs, or external funding such as 

federal grants. It was determined that by increasing paygo funding to $325 million per year beginning in FY 2019 

all unfunded projects, including maintenance projects, could be funded as early as 2026. In addition, this level of 

paygo provides baseline funding to ensure capital assets are well-maintained well into the future. With expected tax 

base growth over the next few years and the retirement of existing debt, the balance of the funding gap could then 

be covered by new financings within the District’s debt limits. To put the funding needs in perspective, the additional 

$325 million in paygo funding is approximately 3.7% of the total general fund budget, or a little more than one year’s 

expected annual growth of 3% in the revenue base for the District.

Best Practice for Long-Range Capital Asset Planning: It’s a Journey

There can be no doubt that infrastructure investment provides substantial economic benefits for our communities. 

Properly managing this investment is critical to reducing risk of a major calamity, prudently managing the scarce 

sources of capital, and realizing more value from these important assets. There can be no doubt that infrastructure 

investment into the future will happen – the question is how is that investment best managed?

Although not totally complete and fully implemented, the District of Columbia’s effort to date clearly answers the 

question of how to manage the inevitable investment in infrastructure assets in the U.S. The District’s CARSS will 

establish a detailed inventory of capital assets with an assessment of the status of each asset, and identifying and 

prioritizing replacement and new capital projects. When fully implemented the long-range capital financial plan will be 

based on a more granular level of data.11 Using this data enables the District’s long-range planning model to evaluate 

capital needs and identify ways to finance critical capital projects more accurately. The interim status report published 

by the District’s OCFO best describes the goal of the project:

“The ultimate purpose of developing a District-wide capital asset replacement scheduling system is to allow the 

District, for the first time in its history, to have an accurate, up to date inventory of all of its critical assets, as well as  

a detailed schedule and strategy to maintain and replace those assets, and to track their related costs and risks.  

... capital plans will be developed in a ‘bottom-up’ approach based on granular data – determined by the rehabilitation 

or replacement needs of each asset in every department, combined with needs for new assets. This system will be 

able to forecast the cost for the replacement of critical assets well in advance, so that the District can develop a 

strategy on how to finance the costs associated with replacing its aging infrastructure in a prudent and responsible 

manner that does not harm the financial well-being or credit ratings of the District, as well as place undue burdens on 

District businesses and taxpayers.”12

11  The Government Finance Officers Association indicates that a critical “best practice” of a finance organization is maintaining a fixed 
asset inventory and conducting condition assessments of those assets: “A system for assessing assets is prerequisite to appropriately 
planning and budgeting for capital maintenance and replacement needs, in turn ensuring that assets are in conditions necessary to provide 
expected service levels,” Government Finance Officers Association, Best Practice: Asset Maintenance and Replacement, approved by the 
GFOA Executive Board March, 2010  

12 District of Columbia Status Report on Replacement Schedule for Capital Assets, Office of Chief Financial Officer October 2015, page 8
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Asset optimization is a journey, with incremental improvement year-over-year. It is not always as easy to measure. But 

experience has shown us that it is an essential ingredient in programs that succesfully manage assets. While on this 

journey, for the District of Columbia, it will be a while before its system is fully implemented with all the data needed. 

However, the great news for the District is they started the journey, and are clearly on the right path. As you approach 

your asset optimization challenges, keep a careful eye on your alignment and you are more likely to end up achieving 

the benefits in efficiency and effectiveness.

About District of Columbia:
The District was created in 1791 by an act of the United States Congress and Presidential proclamation and has 

served as the capital of the United States since 1800. Since January 1975, the District has been governed under the 

District of Columbia Home Rule Act, which gave residents more autonomy over local affairs. Under the Home Rule 

Act, the District is governed by an elected Mayor and an elected Council.

The executive and legislative powers and duties of the District government are comparable to those held by states, 

counties and cities throughout the United States. However, Congress reviews all legislation passed by the Council 

before it can become law and retains authority over the District’s budget. With the exception of the payment of debt 

service on District debt, the District may not obligate or expend funds absent annual Congressional appropriation.

The District is a unique governmental entity, combining state, county, and municipal characteristics. Functions 

performed by the District government include public safety, police, fire, corrections, consumer and business regulatory 

affairs, public works (highways, streets and traffic control and sanitation), human services (health, welfare and 

employment assistance), leisure services (recreation and libraries), economic development (planning, zoning, urban 

renewal and housing), public education and general administration. The District and its instrumentalities also operate a 

university, a hospital, a stadium and armory complex, a convention center, a housing finance agency and a lottery.

About PowerPlan: 
PowerPlan software provides financial insight into how complex rules and regulations impact your organization – 

empowering you to make credible decisions that improve overall corporate performance. The integrated solution 

provides complete visibility starting with forecasting and monitoring to scenario planning and analytics while maintaining 

financial compliance. For more information, email info@powerplan.com or visit www.powerplan.com.
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