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13
Complex Debt for Financing  

Infrastructure

Jeffrey I. Chapman

I  nfrastructure finance has long been an important issue in the United States. 
Exacerbated by population growth and population movement among areas 
of the country, tax limits, and a variety of political constraints, obtaining 

funds for the maintenance and provision of infrastructure has often been diffi-
cult. In a time of fiscal stress, innovations in infrastructure finance have appeared 
throughout the country. This chapter examines three methods of debt finance 
that fiscally constrained jurisdictions can use: certificates of participation, com-
munity facilities district debt, and tax credit bonds. These methods are relatively 
new (the oldest started in the 1980s), do not need approval from the residents 
of the jurisdiction, are not usually constrained by state debt limits, and contain 
elements of risk that exceed those present in general obligation bonds. Because 
the methods are often arcane as well as less than mainstream, there has been little 
analysis of the techniques in the mainstream economics literature.1 

History of Public Infrastructure Provision   

Before the Revolutionary War, George Washington envisioned connecting the 
Potomac River to the Ohio River Valley. After the war, Washington was able 
to convince the Maryland and Virginia legislatures to charter the Patowmack 
Company (with Washington as its president) and grant it a perpetual monopoly 

Jung-wook Seo provided marvelous research assistance for this chapter.

1. There are a myriad of instruments for financing infrastructure, many of which have been 
analyzed elsewhere (e.g., Chapman 2008). Some, such as development impact fees and tax 
increment financing, are addressed in this volume (see chapters 7 and 11).
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on water traffic along the Potomac, along with considerable land acquisition 
power. However, because of unanticipated difficulties of construction and limited 
credit markets, the company collapsed in the mid-1820s (Glaeser and Gottlieb  
2008). 

This lack of credit foreshadowed an ongoing debate on the role of govern-
ment in infrastructure finance. Some early presidents—for example, John Quincy 
Adams—envisioned basic public works (“internal improvements”) as a means 
of aiding commerce and commercially uniting the colonies. Other founders—for 
example, Alexander Hamilton—favored deficit spending. Until Andrew Jackson, 
who opposed national public works projects, became president, the national gov-
ernment took an interest in the provision of infrastructure (Leighninger 2007).

The states had fewer doubts about the efficacy of public works. For example, 
DeWitt Clinton, upon becoming governor of New York in 1817, quickly began 
construction of the canal that connected the Hudson River to Lake Erie with an 
initial appropriation of $7 million. After a huge amount of government spending 
and remarkable feats of engineering, the canal was completed in 1825. It became 
an enormous success; transportation costs fell from 30 cents to 10 cents per ton- 
mile (Glaeser and Gottlieb 2008). State legislatures financed infrastructure proj-
ects with bonds, often with inadequate backing. The Panic of 1837 forced the 
default of much of this debt, and state legislatures soon insisted on constitutional 
limits to state borrowing power (Leighninger 2007).

Cities then began to borrow for a variety of infrastructure projects: water-
works, sewers, parks, schools, health facilities, and sanitation. These projects 
were also debt financed, often with little security. The depression of 1870 forced 
many cities to default. In response, state legislatures placed debt ceilings, typi-
cally based on a percentage of the city’s assessed value, on local governments and 
required them to obtain voter approval in referenda. 

With urban growth continuing and infrastructure needs increasing, cities had 
to discover additional methods of financing new public works. They found three 
ways around the restraints. The first was the revenue bond, the collateral for 
which was income from the project being financed. This debt was not counted 
against the limit on the city’s ability to borrow. While not generally accepted 
until the late 1920s, the first revenue bond was used in 1895 (Leighninger 2007). 
A second invention was the public authority, a quasi-governmental unit created 
to administer a particular facility and governed by a city-appointed board. Pub-
lic authorities lack taxing authority, but they often have the power of eminent 
domain and can issue revenue-based debt. Public authorities were encouraged 
by the federal government, which offered them grant and loan options on a pre-
ferred basis (Pagano and Perry 2008). The third invention was the special dis-
trict. Like a public authority, a special district exists separately from the general 
purpose municipal government and often has the power to issue debt and collect 
revenues. One purpose of public authorities and special districts is to use non-
guaranteed debt unconstrained by state debt limits and referenda (Pagano and 
Perry 2008).
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Infrastructure finance is still an important concern. As a result of the federal 
stimulus package and other measures passed by Congress in 2008 and 2009, fed-
eral investments in infrastructure and science could reach as much as $120 billion, 
and investments in energy infrastructure are expected to be almost $40 billion  
(Congressional Budget Office 2008). State and local governments are currently 
proposing “shovel ready” projects ranging from buying Harley-Davidson motor-
cycles for police (Levitz and Shishkin 2009) to building water treatment plants 
(Bui 2009).2 In addition to these direct grants, the stimulus package has dramati-
cally expanded the use of tax credit bonds to finance infrastructure.

Why Infrastructure Is Important   

In the early 1980s, reports suggested that lack of public attention to government- 
owned and managed infrastructure had led to a crisis. Studies argued that in-
frastructure deterioration might have been avoided if governments had more  
effectively managed infrastructure (Pagano and Perry 2008). Such criticism may 
have been one of the reasons behind serious studies of the relationships between 
infrastructure spending and economic productivity in the late 1980s. In 1989 
David Aschauer found that declining infrastructure spending resulted in less eco-
nomic growth. This piece generated dozens of additional studies of infrastructure 
and its relationship to economic activity (see Straub 2008 for a summary). In 
general, most researchers found that, under certain conditions, accumulation of 
infrastructure is important for productivity gains (for example, Bougheas, Deme-
triades, and Manuneas [2000] and Agenor and Moreno-Dodson [2006]). In her 
literature survey, Straub found that rates of return on infrastructure investment 
ranged from 25 to 50 percent in the United States, although the rates differed by 
geographic area and time period. Bom and Lighthart (2008) used meta-regression  
analysis and concluded that the marginal productivity of public capital is roughly 
17 percent, although they also noted that different econometric specifications, dif-
ferent time periods, and different measurements can all lead to different results. 
Holtz-Eakin (1993), however, argued that maintenance of existing infrastructure 
may be at least as important as new infrastructure spending, and Boarnet (1997) 
considered efficient pricing for infrastructure use as important as its actual pro-
vision. Haughwout (2001) believed that infrastructure investment may have an 
effect on firm productivity and consumer welfare through its location impacts, 
and he concluded that regional well-being would increase if there were more 
investment in central cities and less in surrounding suburbs.3 

2. According to the mayor of Shreveport, Louisiana, buying motorcycles for police “would 
produce little local hiring . . . but Harley-Davidson is a great American company” (Levitz and 
Shishkin 2009, A1).

3. It is possible that more efficient use of the stock of infrastructure could mitigate the need 
for new infrastructure. For example, schools are still not fully utilized during the summer, 
and universities often have reduced classes on Fridays. It may be that better maintenance can 
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Why Are There Infrastructure Financing Problems?   

Tax and Spending LimiTS
The United States has a history of citizen protest of perceived excess taxation. 
Property tax limits existed in the late nineteenth century to restrain public-sector 
spending on privately owned roads and canals. The rate limits that appeared dur-
ing the Great Depression of the 1930s were intended to reduce both property tax 
burdens and the possibility of tax-related foreclosures. The 1970s saw new limits 
on property taxes, principally because of increasing state and local tax burdens. 
In 1978 Proposition 13, a severe property tax limit, passed in California, setting 
the stage for tax limits to be either passed or seriously considered in nearly all 
the other states.4 

These limits affected new development in rapidly growing states. When a 
new large-scale household development was planned before the imposition of 
the limits, it was assumed that the sales, property, and income taxes paid by the 
new inhabitants would offset (or perhaps even exceed) the public costs of the 
development, including debt service for infrastructure. Thus, jurisdictions were 
not averse to funding the infrastructures of new developments. With property 
tax limits, it was unlikely that new housing would pay its way. Infrastructure 
finance moved from a community responsibility to the responsibility of the new 
development. 

adminiSTraTive ConSTrainTS
Budgeting for infrastructure is not done in a unified manner. Typically, construc-
tion and large repair or renovation projects are funded through the jurisdiction’s 
capital budget. The jurisdiction’s operating budget finances maintenance and op-
erations. This leads to a disconnect. Maintenance and operations are politically 
decided in budget negotiations, while capital projects are ranked, at times even 
using economic criteria, in the capital budget. Because these budgets are com-
pleted at different times, the relationships between construction and maintenance 
are often unclear. 

As a result of such practices, decision makers often relegate maintenance 
and repair to the “political backburner” (Pagano and Perry 2008). The effects 
of inadequate maintenance in any one year are not always apparent, and much 
of the maintenance is invisible because it is underground. There is evidence that 

stretch the lifetime of the stock of infrastructure. And, with congestion charges and greater 
use of peak-time pricing, infrastructure use will slow. The Congressional Budget Office (2008) 
estimated that up to $30 billion of highway construction costs could be saved annually by the 
use of congestion pricing.

4. To illustrate the power of Proposition 13, in 2008 real per capita property taxes in Cali-
fornia were about 80 percent of their original 1978 benchmark level (Kogan and McCubbins 
2008).
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state and local governments tend to reduce maintenance spending in response to 
difficult fiscal times. 

poLiTiCaL ConSTrainTS
Major infrastructure projects have a political dimension. Upon analysis of sev-
eral major projects, Altshuler and Luberoff (2003) concluded that major public 
investment proposals should meet the following criteria:

They should generate net benefits for society as a whole rather than just . . .  
a narrow but mobilized group of claimants.
Where specific private beneficiaries . . . do seem likely to reap large bene-
fits, they should bear a proportionate share of project costs and risks.
Projects should not significantly harm individuals, communities, or the 
natural environment—at least not when viewed with efforts to mitigate 
and compensate for such harm. . . .
Decisions to proceed should be arrived at democratically. . . .
Access to the courts for review of significant issues . . . should be relatively 
liberal, but the judicial process should not be available . . . [for] delaying 
actions or . . . to extract costly benefits having little to do with the project. 
(289)

Their analysis indicates that these criteria are often violated, generating a distrust 
of large-project decision making. Even beneficial projects become innovative in 
their funding, and this innovation decreases the level of public trust in develop-
ers, creating a vicious circle.

Three Types of Infrastructure Financing Debt   

This section of the chapter discusses three complex types of debt finance for in-
frastructure: certificates of participation, community facilities district debt, and 
tax credit bonds.5 Certificates of participation and tax credit bonds can be used 
for both new development infrastructure and replacement of old infrastructure. 
Community facilities district debt is best used for new development. 

Certificates of participation (COPs), designed in the early 1980s, are similar 
to lease revenue bonds. Both are based on a lease agreement and are not subject 
to constitutional debt limits.6 A tax-exempt lease may be used to finance any 

5. For space reasons, this chapter ignores the morass of agencies that issue debt. But note that 
when there is a maximum amount that residents wish to pay, either through traditional taxes 
or through assessments, overrides, special types of debt service payments, or special districts, 
there may be a race to the ballot by these agencies. There is no way of knowing whether the 
ultimate debt financing bundle is optimum (Kogan and McCubbins 2008).

6. Lease revenue bonds differ from COPs because the lessor (the owner of the property that is 
being leased in a true lease, or the secured party that finances and makes property available to 

•

•

•

•
•
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property that the public agency has the statutory authorization to lease, generally 
only land and depreciable property. In this financing arrangement, the city signs a 
long-term lease (equivalent to a sale) of a city-owned asset with a private investor. 
The investor usually does not need the city’s asset and leases it back to the city, 
which promises to make annual lease payments. The private investor can then 
issue debt to buy the asset and use the city’s lease payments to service that debt. 
The city appropriates the lease payments annually. 

Some public agencies (for example, redevelopment agencies) may use tax- 
exempt lease financing to provide a facility for the use of a nongovernmental bor-
rower. In this case, the public agency acquires the property by lease or installment 
purchase and then leases or sells it to the nongovernmental borrower. The stream 
of payments from the public agency is sold to investors through the issuance of 
COPs (California Debt and Investment Advisory Commission 2005).

Tax-exempt lease financing was originally used to acquire equipment. It was 
modest in amount and had short terms, typically five to six years (Vogt and Cole 
1983). The advent of COPs made long-term tax-exempt lease purchase financing 
available for big-ticket items. In the mid-1980s, COPs were used to finance new, 
but unpopular, capital projects such as prisons, courthouses, parking garages, 
and power plants—infrastructure for which passing a bond issue would be dif-
ficult. Only 139 COPs (valued at $3.3 billion) were issued in the first half of the 
1980s (Gladwell, Sellers, and Brooks 1997, 27); but 26 states and Guam now 
issue them, and during 2008 over $11 billion in COPs were sold. The top four 
issuing states had over 76 percent of the market (see table 13.1).

Essentially, a COP lease creates fractional interest or shares in the lease pur-
chase agreement that are assigned or marketed to investors. Sometimes, these 
fractional shares are few in number and are privately bought by banks or other 
financial institutions. For other COP leases, the fractional interests are smaller 
and more numerous, and the certificates of participation are marketed to the 
public. A fractional share of a COP in a tax-exempt lease gives the investor the 
right to a share of the periodic payments made by the lessee during the term of 
the lease (Vogt and Cole 1983). The participation in sharing the payment gener-
ates the name “certificates of participation.”

Asset transfer pricing adds an additional complication. This technique fol-
lows the basic pattern of a tax-exempt lease, with complications (California Debt 
and Investment Advisory Commission 2005). The property that is the subject of 
the lease (typically an unencumbered public structure such as a city hall, a police 
station, a museum, or another government building) is already owned by the 
public agency lessee (user-owners in a lease purchase deal are called lessees). The 
lessee leases or sells the property to a purchaser (now known as the lessor) and 
immediately leases or repurchases the property from this private owner. Often, 

the lessee-owner in a conditional-sales lease) must be a government entity with the ability to 
issue revenue bonds or a nonprofit corporation that issues bonds on behalf of a political subdi-
vision. The bonds constitute a direct debt of the issuer, who is the lessor (Horler 1987, 140). 
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Table 13.1
Negotiated and Competitive COP Issuance, 2008

States Par Amount 
(US$ mil)

Rank Market 
Share

Number of 
Issues

California 4,169.8 1 37.9 95

Florida 1,793.3 2 16.3 15

Colorado 1,554.8 3 14.1 16

Arizona 874.3 4 8.0 4

North Carolina 720.9 5 6.6 14

New Jersey 309.2 6 2.8 1

Missouri 289.8 7 2.6 55

Illinois 245.4 8 2.2 6

Ohio 166.7 9 1.5 10

Minnesota 159.7 10 1.5 9

Oregon 132.2 11 1.2 12

South Carolina 110.5 12 1.0 4

Texas 108.0 13 1.0 2

Washington 89.6 14 0.8 5

Georgia 71.4 15 0.7 4

Maryland 36.7 16 0.3 1

Iowa 27.7 17 0.3 4

Kentucky 24.8 18 0.2 12

South Dakota 23.9 19 0.2 3

Mississippi 23.9 20 0.2 3

Kansas 15.1 21 0.1 6

Nebraska 15.1 22 0.1 7

Alabama 9.7 23 0.1 1

Louisiana 9.2 24 0.1 1

Guam 7.5 25 0.1 1

Alaska 5.8 26 0.1 1

New Mexico 4.9 27 0.0 3

Industry Total 11,000.0 100.0 295

Source: Thompson Financial, private communication (2009).
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the lessee deposits the funds derived from asset transfer financing into a capital  
improvement or other building or construction fund to pay for construction or ac-
quisition of other public improvements. In addition, the lessor often raises funds 
to purchase the property by assigning the right to receive payments to a trustee 
(without recourse) who will execute and deliver COPs (California Debt and In-
vestment Advisory Commission 2005, 128). 

The asset transfer ability can thus allow a public agency to meet new capital 
needs by realizing the value of existing unencumbered assets. In the event that the 
leaseback is structured as a long-term lease, the public agency can immediately 
begin lease payments because it can have immediate use of the existing improve-
ments (in fact, it may be currently using the building). Asset transfer financing is 
thus a method of leveraging public assets and borrowing all or a portion of the 
value of the public agency’s equity in these assets in order to finance other neces-
sary assets.7

A large, publicly offered COP is more complex than the traditional tax- 
exempt leaseback because of the creation of the fractional shares. In California, 
putting together a COP to fund a construction project typically follows these 
steps (paraphrasing the California Debt and Investment Advisory Commission, 
2005, 126):8

The public agency that would like to undertake a construction project 
enters into an agreement with an investor, which can be a nonprofit cor-
poration, a joint powers authority, a leasing company, a bank, or another 
investor.
The investor either purchases the appropriate site from a third party or 
leases the site from a public agency.
With the assistance of the public agency, the investor constructs the project 
to be located on the site and then leases the improvements to a public 
agency.
The lessor’s rights to receive payments under the lease are assigned to a 
trustee. The trustee then executes and delivers to the underwriter the certif-
icates of participation in the lease payments. This is an important step. In 
some cases, the lessor serves as trustee, but in most cases a separate bank 
or trust company fills this role. The trustee prepares and executes COPs, 
holds title to the leased property and/or a security interest in it on behalf 
of the certificate holders, holds the proceeds advanced by the certificate 
holders, makes progress payments as needed during construction, receives 

7. Closely related to an asset transfer COP is a common form of privatization in which the 
public agency transfers ownership of a public asset (typically in the form of a long-term lease) 
to the private sector, with the government having no role in the management or financial sup-
port of the sold asset. With asset transfer COPs, the jurisdiction sells the asset for upfront cash 
and leases back the asset. In privatization, the jurisdiction often gives a 99-year lease for cash 
upfront.

8. The process is similar in other states.

1.

2.

3.

4.
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the lessee’s periodic lease or rental payments, and remits these payments to 
the certificate holders. If there is a reserve fund to guarantee some portion 
of the lessee’s payments, the trustee is the custodian of that fund (Vogt and 
Cole 1983, 30).
A portion of each lease payment is designated as tax-exempt interest.
The proceeds of the sale of the COPs are used to pay the costs of acquiring 
the site and constructing the improvements (California Debt and Invest-
ment Advisory Commission 2005, 126).

The primary difference between traditional municipal bonds and COPs con-
cerns the security of the debt repayment. COPs are not a binding obligation and 
do not require voter approval. They are secured by the particular capital project 
for which they are issued and are paid for by monies annually appropriated by 
the local government.9 Further, at least in California, publicly marketed leases are 
ordinarily not non-appropriation obligations and usually include a covenant to 
budget and appropriate lease payments as long as the leased property can be used 
(California Debt and Investment Advisory Commission 2005, 129).

There are both advantages and disadvantages to COPs from the perspec-
tives of the issuers, the investors, and the public. The advantages include the 
following:

Voter approval is not required.
COPs often can be issued without affecting constitutional or statutory debt 
limits.
Capital projects funded by COPs can often be built more quickly because 
of the flexibility of the public-private relationship.
Often the developer/contractor and the government agency can avoid pub-
lic procurement processes.
Defaults are rare because COPs are often used for essential public projects.
A physical structure serves as collateral in case there is a default.
Compared to general obligation (GO) debt, COPs take about two-thirds of 
the time to go through the process, from initiating the finance program to 
the realization of the proceeds. 

The disadvantages of COPs include the following:

Voter approval is not required.
Issuance costs may be higher compared to other types of lease financing.
The government agency is not legally required to appropriate funds an-
nually to meet the lease-purchase payments because COPs are not backed 
by the full faith and credit of the government agency, and legislatures are 
often not permitted to bind future legislative financial action.

9. At times, they are paid for by project revenues or, in California, by any lawfully available 
funds of the public agency (California Debt and Investment Advisory Commission 2005).

5.
6.

•
•

•

•

•
•
•

•
•
•
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If the government agency defaults on the lease payments, investors may 
lose a portion of their investment.
Unless credit enhancement is undertaken, COPs are often rated one letter 
grade lower than GO bonds. Thus, to save costs, nearly all COPs have 
some type of enhancement. This makes the comparison of yields to non-
COP instruments very difficult. As table 13.2 indicates, COP yields are 
often less than GO yields. 

There are good COPs and bad COPs. A good COP finances a one-time 
need—a jail, a library, or a recreation center. A bad COP is issued as a short-run 
solution to a structural budget problem, a method to generate one-time funds, 
such as selling city hall for a lump sum to finance government services. However, 
because COPs are often structured in a complex manner, are hidden from the vot-
ers, and are often privately placed (with perhaps incomplete official statements), 
both good and bad COPs can be dangerous.

Community facilities districts (CFDs; sometimes known as community de-
velopment districts) have been in existence for nearly 30 years. They first were 
authorized in Florida in 1980 and in California (as Mello-Roos Community Fa-
cilities Districts) in 1982. Chapin and Thomas (2007) argue that they were devel-
oped in Florida because of concurrency regulations that adequate infrastructure 
had to be in place prior to the issue of development orders. In California, they 
were a response to the cap on property tax rates resulting from passage of Propo-
sition 13. Other rapidly growing states followed as the efficacy of the CFD tech-
nique became apparent. Although there are some differences among the CFD 
process in states, this chapter uses California as an example of the process and 
its implications.

CFDs are a type of special tax district with broader powers. Under this 
method, a city, county, special district, school district, or other municipal corpo-
ration or district may form a separate district to finance certain public infrastruc-
ture on a pay-as-you-go basis or may issue debt. The sponsoring public agency 
may raise funds to accomplish its financing objectives by collecting a special tax 
within the district (Horler 1987). For infrastructure provision, the CFD may in-
clude areas that are not contiguous, and the facilities constructed (which must 
have a useful life of at least five years) do not have to be physically located within 
the district. Facilities include park, recreation, parkway, and open-space facilities; 
elementary and secondary school sites and structures; libraries; natural gas pipe-
line facilities; telephone lines; and facilities for the transmission or distribution of 
electrical energy.10

10. A Mello-Roos CFD can also provide police protection, including criminal justice services 
for jails, detention, and juvenile halls; fire protection and suppression services and ambulance 
and paramedic services; recreation services; library services; operation and maintenance of 
parks, parkways, and open space; and flood and storm protection services so long as no in-
crease in the level of service occurs (Horler 1987, 71–72).

•

•
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There are three ways to establish a CFD: (1) the legislative body can institute 
proceedings on its own; (2) a written request may be filed with the legislative 
body and signed by two of its members; or (3) a petition signed by not less than 
10 percent of the registered voters residing in the district or by owners of at least 
10 percent of the land within the proposed district may be filed with the clerk 
of the legislative body. In the resolution of intention to establish the district, 
the legislative body must specify the rate and method of apportionment of the 
special tax so that all landowners within the proposed district can estimate the 
probable and maximum amount they would have to pay. A public hearing on 
the establishment of the proposed district and bonded indebtedness is then held. 
If there is a majority protest at this hearing, no further proceeding to create the 
district, to levy the special tax, or to incur bonded indebtedness can be taken for 
one year. But, if the hearing is held and the district is supported, the levy of the 
maximum special tax will be voted on by landowners in a district with fewer than 
12 registered voters or by the registered voters in a district with 12 or more reg-
istered voters. A landowner vote is tabulated based on one vote for each acre or 
portion owned. Mailed election ballots may be used, and a two-thirds majority is 
required for approval (Horler 1987).

The bonds issued by Mello-Roos districts are classified as special tax bonds, 
although they are best known as “dirt bonds,” particularly if they are secured by 
unimproved property.11 It is extremely rare for dirt bonds to be rated or insured, 
so normally their interest rates are noticeably higher than AAA-rated (insured) 
bonds (Bort 2006). Mello-Roos CFD bonds secured by developed areas can be 
nearly as secure as GO bonds. Both types can be issued as either serial or term 
and can have fixed or variable rates (Bort 2006). The more common way of sell-
ing CFD bonds is by private negotiated sales, but bonds that can be rated can be 
sold at public or private sales. The situation of CFD bonds changes over time; 
for example, as homes are built, sold, and occupied, the value of the security for 
the bonds increases. Some investors like to purchase dirt bonds because of their 
higher interest rates, anticipating that the security of the bonds will gradually im-
prove as development occurs. The investor then ends up with a very secure bond, 
but receives a higher interest rate than is normally available for similar risk. The 
bonds thus increase in value, and the investor can sell them at a premium (Bort 
2006). Table 13.2 compares interest rates for general obligation, revenue, and 
Mello-Roos debt in California.

Between 1993–1994 and 2007–2008, there have been 1,561 new issues or 
about $18 billion of new Mello-Roos debt in California. During this same pe-
riod, there were 147 defaults and an additional 198 draws on reserves, for a total 
of 345 areas of concern. In September 2008 the California Debt and Investment 

11. The term dirt	bond can be used when the security for debt service payment is based on 
property, regardless of the method of issuance. That is, dirt bonds do not have to be issued 
by CFDs.
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Advisory Commission reported that “Despite the potential impacts of evolving 
mortgage conditions, CFDs have not reported higher default rates . . . but have 
reported a recent rise in the number of draws on reserves” (2008, 1). 

CFDs might fit somewhere between local public goods and club goods. For 
the most part, CFDs begin with undeveloped land, typically owned by a small 
number of owners (often but not always by only one land developer; see Saskai 
2004). While the developer cannot choose the quality of the homebuyers, there are 
opportunities to ration homes by price. One CFD can include a variety of apart-
ments, condominiums, and single-family dwellings along with assorted types of 
shopping areas. Thus, following Scotchmer (1994), the entrepreneur is choosing 
facility size and, through the levying of a CFD charge on the property, choosing 
the price of admission (assuming the developer-landowner relationship has taken 
care of capitalization issues). Consumers can then distribute themselves among 
clubs, with each CFD offering a different set of development arrangements. In 
equilibrium, after the consumer has found both the correct development and the 
correct housing purchase within the development, there should be limited switch-
ing to increase utility. The developer will have an incentive to allow an optimum 
amount of congestion, which is indirectly done by the ex ante determination of 
housing composition. It is not clear that admission prices in this equilibrium will 
be higher than the competitive prices in a finite economy (as Scotchmer argues); 
for example, prior to the housing collapse, billboards in California advertised 
“No Mello-Roos financing.” Scotchmer concludes that profit motives are mod-
erately effective in providing club goods, in particular when profit is interpreted 
to be wealth of landowners, although her concern about the lack of political vi-
ability of making property owners richer may not be as serious as she believes.

Rubinfeld (1994) is slightly more skeptical about these efficiency outcomes. 
He is not convinced that local officials are property value maximizers, so ef-
ficiency may not be easy to achieve. He agrees that the competitive equilibriums 
in the club model generate a fully efficient outcome and that the admission fee 
serves as a competitive price. But he also argues that the case for efficiency de-
pends on assuming either that there is no space dimension or that, if there is a 
space dimension, it can be partitioned into jurisdictions and that decision makers 
maximize the aggregate value of land. He believes that this will be an efficient 
equilibrium because all externalities will be internalized, so that the effects of the 
movement of an individual from one club to another and all the benefits of public 
goods can be accounted for by admission fees and land prices. However, he then 
argues that these assumptions are not likely to be found: there exists spillovers 
leading to extensive externalities among jurisdictions, which may not be appro-
priately priced by the club mechanisms, and managers are not likely to maximize 
property values or profits.12 

12. Rubinfeld also discusses the situation of an initial settlement pattern in which some juris-
dictions contain all low-income individuals and others contain all high-income households. 
In this case, low-income individuals will find it advantageous to move to the high-income  
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Rubinfeld is correct on the spillover argument. CFDs that charge the as-
sessment to provide additional police service may very well drive criminals to 
neighboring areas that are not in the CFD. In analyzing the structure of CFDs, 
the developer is likely to be attempting to maximize profits. One developer in 
Arizona (which has a slightly different set of CFD regulations than California) 
would not consider developing unless the return is a minimum of 20 percent. 

Although chapter 11 analyzes tax increment financing (TIF) districts, it is 
worthwhile to note the similarities and differences between TIFs and CFDs. Both 
are infrastructure financing tools, and both depend on the assumption of increas-
ing property values for their success. However, in many cases, CFDs are not ad 
valorem property taxes; they do not need a declaration of blight (a necessary 
TIF requirement in many states); they do not differentiate between base property 
value and the increment (except to the extent that the base value in a CFD is the 
value of the undeveloped land); and there is minimal concern about overlapping 
jurisdictions because this is an additional charge to finance the developer’s infra-
structure (and sometimes service provision) only for the CFD itself.

Tax credit bonds (TCBs) are a recently developed instrument, with the first, 
qualified zone academy bonds (QZABs), authorized in 1997. TCBs allow the 
bondholder to claim a tax credit toward the federal tax liability that is equal 
to the percentage of the bond’s par value for a specified term. Although some 
of these instruments are capped, they are available to nearly all state and local 
governments.

The secretary of the U.S. Treasury determines the specific credit rate, which 
is then multiplied by the par value of the bond. The rate of credit ensures that  
the bonds do not need to be sold at a discount or with interest cost to the issuer. 
The government entity selling the bond is obligated to repay only the princi-
pal; the federal government makes payments to the bondholder through the tax 
credits. These tax credits differ from typical tax credits in that they are included 
in taxable income as if they were interest income (Maguire 2008). This puts an 
upward bias in the setting of the tax credit bond rate, since there is a need to com-
pensate the holder for the taxability of the credit. To attract investors, the credit 
rate should yield a return greater than the prevailing municipal bond rate and at 
least equal to the after-tax rate for similar corporate bonds. For example, if there 
were a 4.75 percent interest rate on municipal debt, an investor in the 15 percent 
income tax bracket would need a certain rate of at least 5.59 percent to choose  
a TCB over the municipal bond. Investors in the 35 percent bracket would need 

communities, but high-income individuals may not want low-income in-migrants. He identi-
fies this situation as a disequilibrium: “if there is a low-income jurisdiction that wants high-
income members, the high-income households won’t want to join, whereas anyone with a low 
income who wants to join a high-income jurisdiction will not be welcomed to membership” 
(1994, 122–123). He later argues that there are also legal, constitutional, and political limita-
tions on the use of instruments to regulate the migration of individuals (123). 
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a credit rate of 7.31 percent.13 This suggests that the choice between a TCB and a 
traditional tax-exempt bond is dependent on the bondholder’s tax rate and that, 
compared to traditional municipal bonds, bondholders in the highest tax bracket 
will find the tax credit less attractive than bondholders in the lowest bracket, be-
cause the tax credit is fixed at the same rate for all buyers. The credit is limited to 
the bondholder’s current tax liability; it is not refundable (Maguire 2008).

It is not possible to adjust the federal tax credit from TCBs to reflect the 
potential or perceived risk of the individual bond issuers. In practice, this means 
that TCB issuers with relatively weak credit ratings have to offer supplemental 
interest payments, original issue discounts, or bond insurance to compensate in-
vestors for the greater potential risk. In 2008 Congress amended the law to allow 
tax credits to be sold separately from the related bond, hoping that this stripping 
would increase the marketability of the bonds.

A 2004 Congressional Budget Office (CBO, 1) study argued that tax credit 
bonds will always be a more expensive way of financing a program’s spending 
than the government’s conventional borrowing. The study calculated that the 
value of the tax credits that bondholders receive in lieu of interest on a long-term 
debt is substantial. In an example, considering a 20-year tax credit bond of 5 per-
cent, the CBO concluded that the principal repayment would be only 38 percent 
of the bond. The remaining 62 percent would be the tax credits from the federal 
government. Continuing this example, CBO discussed the possibility that the 
authorizing legislation did not restrict the use of the debt proceeds. In this case, 
the issuing entity could engage in the process of defeasement—that is, it could put 
aside some of the proceeds from the bond’s sale and invest them to fulfill its obli-
gation to repay the principal at maturity. Assume that a state issued $100 million 
in tax credit bonds for an infrastructure program. Under defeasement, the state 
could invest $38 million of the proceeds to repay the principal and would have 
$62 million (the value of the tax credits provided by the federal government) 
to spend on the program. This transaction could be viewed as a joint federal-
state financing of $100 million or as an entirely federal financing of $62 million 
for the benefit of the state (Congressional Budget Office 2004). It is possible to 
design TCBs to deliver the same federal subsidy to state and local governments 
that current tax-exempt bonds provide, but at a lower cost. For example, the 
rate of the credit might be set at less than 100 percent to deliver the equivalent  
subsidy.

The American Recovery and Reinvestment Tax Act of 2009 (ARRA) signifi-
cantly expanded TCB programs as follows:14 

13. 4.75 percent divided by (1.00 – 0.15) = 5.59; 4.75 percent divided by (1.00 – 0.35) =  
7.31 percent. This example is from Maguire (2008, 6).

14. For additional details, see Government Finance Officers Association (2009). 
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Qualified zone academy bonds (QZABs) were first authorized in 1997 at 
an annual appropriation of $400 million. Under ARRA, the limit is  
$1.4 billion annually for 2009 and 2010. QZABs are designed to im-
prove schools in empowerment zones, enterprise communities, or districts 
in which 35 percent of students qualify for free or reduced-price school 
lunches. At least 85 percent of the bond proceeds must be used for rehabil-
itating or repairing public school facilities, providing equipment, develop-
ing course materials, or training teachers and other school personnel. The 
bonds cannot be used for new school construction. The dollar credits are 
authorized to each state based on the percentage of the population below 
the poverty line. The states then reallocate the credits to specific local 
governments.
Qualified school construction bonds are new under ARRA. They can fi-
nance new public school construction as well as the construction, rehabili-
tation, or repair of public school facilities. The authorization under ARRA 
is $11 billion annually for 2009 and 2010. Sixty percent of the funds is 
given to states based on the amount of local education grants each state 
receives under the Elementary and Secondary Education Act. The largest 
educational agencies in the United States receive 40 percent of the funds 
through the allocation process.
Clean renewable energy bonds (CREBs) are used to finance qualified 
energy production projects, including facilities for wind, biomass, geother-
mal and solar, and trash combustion energy; refined coal production; and 
certain hydropower facilities. The amount appropriated is $2.4 billion, 
with the annual tax credit equal to 70 percent of the tax credit rate set by 
the U.S. Treasury. 
Qualified energy conservation bonds (QECBs) were originally created in 
2008, but were expanded by ARRA. Originally, the funding was designed 
to reduce energy consumption in publicly owned buildings, implement 
green community programs, and build research facilities. ARRA autho-
rized $3.2 billion (allocated by state population) to allow governments to 
make loans to individuals for green community programs, such as financ-
ing loans for  homeowners to retrofit their homes with energy conservation 
products. 
Build America Bonds (BABs) is a new program under ARRA that allows 
state and local governments to issue taxable tax credit bonds in lieu of tax-
exempt government bonds. The bonds can be used for any governmental 
purpose, and there is no authorization limit. Any government may issue 
BABs in 2009 and 2010 for projects where governments may otherwise 
have issued tax-exempt bonds. There is an option for the issuer to receive 
a rebate equaling 35 percent of the interest paid from the federal govern-
ment instead of allowing investors to receive tax credits. Thus, an issuing 
government would receive a check from the federal government equal to 

•

•

•

•

•
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35 percent of the interest on the bonds. The bond proceeds must be used 
for capital expenditures, issuance costs, and reserve funds.15

Recovery zone economic development bonds are a new ARRA program 
in which $10 billion is authorized in taxable bonds for development or 
economic activity within a recovery zone. These bonds must be issued by 
1 January 2011. In this program, there is no option for the investor to 
receive a tax credit, but instead the issuer will receive a payment from the 
federal government equal to 45 percent of the interest on the bonds.

Some Final Thoughts on Innovative Debt Financing  
of Infrastructure   

There are many other important concerns surrounding the topic of infrastructure 
finance. This final section briefly notes several of them. 

Often infrastructure projects, particularly large ones, dramatically exceed 
their budgets. There are many reasons for this, including the technical explana-
tion of inadequate tools of analysis, agency models that predict excess spending, 
political models that might include deliberate strategic misrepresentation, and 
psychological explanations, including delusional optimism. 

Delusional optimism comes from Flyvbjerg’s (2004, 2005) work extending 
the reference class forecasting theory of Kahneman and Tversky (1979a, 1979b). 
Kahneman and Tversky concluded that people’s judgment about a wide variety 
of events is often optimistic because of both insufficient acknowledgment of the 
risks of the event and simple overconfidence in their ability to judge outcomes. 
Flyvbjerg took their theory and developed a technique for its use. He believed 
that the technical explanations of overruns—inadequate data, bad forecasting 
techniques, and honest mistakes—were not the reasons for major overruns in 
large infrastructure projects. Rather, he argued, planners make decisions based 
on delusional optimism and intentionally overestimate benefits and underesti-
mate costs. In examining 252 projects, Flyvbjerg developed probability distribu-
tions for several types of infrastructure projects. 

Table 13.3, adapted from Flyvbjerg (2004), demonstrates how to compensate 
for possible overruns in several types of projects. For example, if a government 
is considering building a new road and decides that the risk of a cost overrun 
must be kept to less than 20 percent, the capital expenditure budget for that road 
should be increased by 32 percent. If the government decides that a 50 percent  
risk of a cost overrun is acceptable, the budget should be increased by only 15 per-
cent (Flyvbjerg 2004, 4).

15. Under the BAB program, the tax credit bond rate is 26 percent below the taxable bond 
rate, since the 35 percent credit is both added to taxable income and subtracted from the tax 
liability (Thornton Matheson, International Monetary Fund, personal communication).

•
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Bond and project default risks need to be carefully studied. A special report 
by Fitch Ratings (2007) defines three broad classifications of municipal debt with 
respect to default. The lowest risk class consists of GO, tax-backed, and most 
appropriation-backed debt of state and local governments as well as GO and rev-
enue bonds issued by long-standing essential purpose enterprises that are either 
natural monopolies or have other strong protection against competition. From 
1987 to 2002, the 5- to 15-year cumulative default rates in this class averaged 
0.24 percent, which is less than the 10-year cumulative default rate of 0.43 per-
cent for AAA-rated global corporate bonds. 

Fitch’s second risk class consists of activities that serve essential purposes but 
are not insulated from demand fluctuations or competition. These include hospi-
tals, private higher education institutions, multifamily housing, airports, and toll 
roads. The 5- to 10-year cumulative default rates in this class are approximately 
0.70 percent, compared to the 10-year private-sector cumulative default rate of 
0.76 percent. 

The third risk class includes enterprises that must compete against private-
sector entities and that may face volatile revenue streams. They include industrial 
development bonds, local multifamily housing, toll roads that lack established 
traffic patterns, and tribal gaming bonds. These sectors have 5- to 15-year cumu-
lative default rates averaging 3.65 percent, compared to the 10-year cumulative 
default rate of 3.97 percent for BBB+ corporate securities.

Many of the bonds that would be issued in the new infrastructure finance cat-
egory may not have been analyzed by Fitch or may have had their ratings affected 
by insurance, and data on their performance over time are very difficult to obtain. 
In California, CFD bonds carry higher interest rates than revenue bonds or GO 
bonds, but in an unexplained anomaly, COP bonds have lower interest rates. 

The infrastructure finance system is becoming increasingly complex, is hid-
den from the voters who consistently indicate that transparency in government 
is important, and can be misunderstood. Because the infrastructure financed by 
these instruments may be necessary for the economic growth and vitality of the 

Table 13.3
Increases Necessary to Offset Delusional Bias in Infrastructure Expenditure Estimates

Category Examples 50% Percentile 
Increase

80% Percentile 
Increase

Roads Freeways, surface roads, park and ride facilities, 
pedestrian facilities

15 32

Rail Light rail, guided buses on tracks, conventional rail, 
high-speed rail

40 57

Fixed links Bridges, tunnels 23 55

Source: Adapted from Flyvbjerg (2004).
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issuing jurisdiction, public-sector officials may face the ethical quandary of need-
ing to balance community well-being through a series of arcane, but legal, instru-
ments with a community desire to vote (often negatively) on debt. Overlaying 
the complexity of this system of debt, tax revolts, private-sector consulting firms, 
attorneys, population changes, capital mobility, and balanced budget constraints  
is the possibility that justifiable corruption can easily occur (Chapman, Kim, and 
Byron 2007).16

Many questions need further investigation. They include the following:

What are the relationships between infrastructure financial techniques and 
infrastructure needs, fiscal sustainability, and environmental sustainability?  
Certainly, there is a relationship between the type of debt issued, debt 
service requirements, and fiscal sustainability. There is also a relationship 
between environmental sustainability and infrastructure needs. Yet, some 
environmentalists reject the importance of relative prices; and often the 
determination of programmatic and capital investment priorities, the cal-
culation of the best delivery methods, and the provision of advisory centers 
or service bureaus (Dowall and Ried 2009) are only implicitly concerned 
with funding.
The land use implications of several of the dirt-bond-oriented techniques 
need to be explored. For example, do CFDs encourage sprawl? Just as 
Yinger (1998) has done seminal work on the incidence of impact fees and 
assessment districts and Brueckner (2001) on the effects of a land tax on 
the urban footprint, these techniques need sophisticated theoretical work.
Many of the new techniques have come about as public entrepreneurs re-
spond to fiscal stress, development pressures, and voter antagonism to the 
property tax. While there is a rich literature on the Schumpeterian entre-
preneur, there are few formal writings on public entrepreneurship outside 
of public administration and political science (and even there, the literature 
is scarce). The political economy of public entrepreneurship, mixed with 
dirt bonds, tax incidence questions, and formal political theory, is a poten-
tial gold mine for interdisciplinary analysis.
The effects of user fees and other pricing mechanisms on the need for 
infrastructure construction require further analysis. While there has been 
some work on the potential reduction of highway spending if congestion 
tolls are implemented, more empirical work is necessary. 

A Final Reminder   

This chapter has ignored nondebt means of financing infrastructure that are as-
sumed to be well known. The toolbox for infrastructure finance is full, but the 

16. Justifiable	corruption is defined to be a situation in which government “may engage in 
activities which, while clearly being legal, corrupt the very systems they seek to promote” 
(Chapman, Kim, and Byron 2007, 218). 

•
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method of choosing the tool and the implications of that choice are seldom dis-
cussed in the rush to prevent an infrastructure crisis. At least a marginal reallo-
cation of research toward the understanding of the tools and their implications 
might be a Pareto improvement.
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