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STANDARD ARTICLE

Does financial disclosure matter? GASB 45 and 
municipal borrowing costs
Jinhai Yu

School of Public Economics and Administration, Shanghai University of Finance and 
Economics, Shanghai, China

ABSTRACT
Financial disclosure is crucial to achieve fiscal transparency and government 
accountability. In 2004, the Governmental Accounting Standards Board (GASB) 
issued Statement No. 45 to require the disclosure of information about other 
postemployment benefits (OPEB). Using a panel of U.S. counties and the bonds 
they issued between 1999 and 2012, this paper examines the effects of GASB 45 
on municipal borrowing costs. GASB 45 increases borrowing costs of county 
governments, with the effects decreasing over time. GASB 45 has a larger effect 
on borrowing costs of county governments issuing bonds of lower credit 
quality and adopting the generally accepted accounting standards (GAAP).

KEYWORDS Financial disclosure; fiscal transparency; accountability; borrowing cost; GASB; OPEB

Transparency is often advocated to improve government accountability 
(Piotrowski and Van Ryzin 2007; Etzioni 2014; Ferry and Eckersley 2014). As 
Ferry and Eckersley (2014) argue, transparency provides the infrastructure 
that allows citizens to hold governments accountable. Meijer (2014) sum-
marises the conditions under which transparency may contribute to account-
ability. Transparency facilitates accountability when it produces increased 
information, when stakeholders are capable to process the information, and 
when transparency has a direct impact on the government. The present study 
presents a case that seems to meet all these conditions. As a means to 
improving fiscal transparency, financial disclosure creates new information 
that can be used by the municipal bond market, which may in turn affect 
government borrowing costs.

One critical facet of transparency is fiscal transparency (Heald 2012). Fiscal 
transparency refers to ‘openness toward the public at large about govern-
ment structure and functions, fiscal policy intentions, public sector accounts, 
and projections’ (Kopits and Craig 1998). Fiscal transparency is often realised 
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through financial disclosure, or public reporting. While crucial to achieve 
fiscal transparency, public reporting receives scant academic attention in 
public administration. Lee (2006a, 2006b) shows that public reporting was 
a popular research topic between the 1920s and 1940s but faded away from 
scholarly agenda in recent decades. The present study can advance our 
understanding of the benefits and costs of a public reporting reform by 
examining its impact on government borrowing costs.

One critical part of fiscal transparency is debt transparency. Some types 
of government debts, such as general obligation bonds, are more transpar-
ent than others (Bifulco et al. 2012). A main form of the less transparent 
government debts is the underfunded long-term obligations for other 
postemployment benefit (OPEB) plans. OPEB includes mainly retiree health-
care benefits and in some cases life insurance, disability payments, and 
long-term care. State and local governments have long funded their OPEB 
plans through pay-as-you-go financing and reported no long-term financial 
obligations. This effectively hides the sizes of unfunded OPEB liabilities from 
the public.

Retiree benefits for public employees generally consist of pensions and 
OPEBs. While pension funding has been central to recent policy and scholarly 
debates (e.g., Thom 2013; Wang and Peng 2018), the funding of OPEBs has 
received less attention (Marlowe 2007; Coggburn and Kearney 2010). OPEB 
funding, however, represents an equally pressing fiscal issue for state and 
local governments. The unfunded OPEB liabilities can be huge for local 
governments. For example, Munnell, Aubry, and Crawford (2016) estimate 
a total of about 538 USD billion of unfunded OPEB liabilities. Moreover, OPEB 
costs can grow fast in the future. Mcnichol (2008) estimates that total OPEB 
liabilities for state and local governments might increase to 1 USD trillion to 
1.3 USD trillion in the next 30 years. As more public employees are retiring 
and healthcare costs are growing, OPEB expenditures can make up an 
increasing proportion of government budgets and crowd out other critical 
expenditures such as debt payments, threatening government fiscal sustain-
ability in the long run (Marlowe 2007).

Increasing transparency is among the first steps to address the fiscal 
challenges of OPEB debt. Greater transparency on the OPEB plans may have 
resulted from a rule change of financial disclosure. In 2004, GASB issued 
Statement No. 45 to require state and local governments to disclose informa-
tion on their OPEB plans. GASB 45 was implemented for local governments of 
different sizes in a three-year transition period beginning in 2006. In 2015, 
GASB 45 was replaced by GASB Statement No. 75, which sets more compre-
hensive and stricter accounting and financial reporting standards for OPEB 
plans. GASB 45, however, was the first formal disclosure requirement for local 
government OPEB plans. Understanding the consequences of GASB 45 can 
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inform decision-makers about the potential impacts of GASB 75 and govern-
ment accountability in general.

The present study examines the impact of GASB 45 on local government 
borrowing costs. As a preview, the results show that GASB 45 has a nontrivial 
impact on borrowing costs of county governments. GASB 45 increases borrow-
ing costs, with the effects decreasing over time and disappearing after four years 
of implementation. At the beginning of its implementation, GASB 45 increases 
borrowing costs of an average county government by about 0.26 percentage 
points, or about 20% of one standard deviation of bond yields in the sample.

This study is distinct in four respects. First, it adds to the literature by 
examining the effects of GASB 45 on government borrowing costs, a topic 
understudied before. Second, this study proposes a theoretical framework 
incorporating both direct and indirect effects of financial disclosure on gov-
ernment borrowing costs. Third, this study tests empirical implications of the 
framework while addressing endogeneity concerns. Fourth, this study uses 
large data sets of bonds issued by counties. A large sample of counties across 
states allows greater statistical power and external validity than small sample 
sizes and within-state analysis.

GASB 45 and previous research

While pensions are usually prefunded, OPEB is financed from general funds 
on a pay-as-you-go basis. Under pay-as-you-go financing, an expense is 
recognised when benefits are paid to employees but not when costs are 
incurred. Thus, before GASB 45, most local governments did not report ‘the 
financial effects of OPEB until the promised benefits are paid’ (GASB 45 2004). 
Consequently, local governments may have accumulated large OPEB debts 
that are hidden from the public. This lack of transparency may cause future 
fiscal pressure on government budgets and default risks from the perspective 
of municipal bond investors.

In 2004, GASB released statement No.45 to regulate financial disclosure of 
local governments OPEB plans. The objective of GASB 45 is to establish 
‘standards for the measurement, recognition, and display of OPEB expense/ 
expenditures and related liabilities (assets), note disclosures, and, if applic-
able, required supplementary information in the financial reports of state and 
local governmental employers’ (GASB 45 2004). GASB 45 was implemented in 
three phases for local governments in 2006, 2007, and 2008, respectively. 
GASB 45 requires local governments to use accrual accounting rules for OPEB 
plans. Accrual accounting recognises expenses when they are incurred, 
regardless of when cash transfer occurs. GASB 45 allows local governments 
with small OPEB plans (fewer than 100 total plan members) to report OPEB 
costs on a modified accrual basis. Modified accrual is a combination of pay-as- 
you-go basis and full accrual basis.
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GASB 45 was the first GASB statement that established accounting and 
financial reporting standards at the level of local governments offering OPEB 
plans. GASB 45 required two main changes in financial disclosure of OPEB 
plans. First, the coverage of OPEB costs expanded from only healthcare costs 
under GASB 26 to that of other types of OPEB such as vision, life insurance, 
and long-term care. Second, GASB 45 applied the accrual accounting method 
to OPEB plans. In the notes to financial statements, local governments were 
required to disclose unfunded actuarially accrued liabilities and annual 
required contributions for their OPEB plans.

GASB 45 improves the accuracy of financial reporting on OPEB plans 
relative to the previous pay-as-you-go accounting. For the first time, many 
local governments reported unfunded actuarially accrued liabilities and 
annual required contributions for their OPEB plans in the comprehensive 
annual financial reports (CAFRs). For the local governments that had not 
adopted accrual, or modified accrual, accounting before, this represented 
new information on the financial status and funding progress of OPEB plans. 
As one of the main users of local government CAFRs, the municipal bond 
market can better understand default risks of bonds issued by local 
governments.

Scholars have discussed challenges and strategies for state and local 
governments to implement GASB 45. First, small local governments may 
face prohibitive costs of implementation because of limited resources 
(Voorhees 2005). Second, Coe and Rivenbark (2010) discuss best practices 
for local governments to implement GASB 45 based on experiences of North 
Carolina cities and counties. Their suggestions include following best actuar-
ial practices, choosing a discount rate consistent with investment returns, 
maintaining financial sustainability, among others.

In addition, existing studies have examined responses of state and local 
governments to GASB 45 (Wisniewski 2005). For example, Coggburn, Daley, 
and Kearney (2012) surveyed states’ plans to address OPEB liabilities disclosed 
under GASB 45. They find that few states plan to take such unpopular policy 
actions as raising taxes to prefund OPEB liabilities. Coggburn and Kearney 
(2010) draw attention to the tension between cutting OPEB levels for future 
employees and maintaining a professional workforce for state governments. 
Matkin and Krivosheyev (2012) find that Florida cities and counties respond to 
GASB 45 by reducing OPEBs for future employees. Yusuf and Musumeci 
(2012) find that most state and local governments choose pay-as-you-go 
financing and OPEB cuts.

Scholars have examined the impact of GASB disclosure requirements and 
pension liabilities on municipal bond market outcomes. For instance, Benson 
and Marks (2014) find that the accounting information disclosed under GASB 
34 is associated with changes in municipal bond insurance premiums and 
credit ratings. Marks and Raman (1988) find that the GASB’s requirement of 
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reporting unfunded projected pension liabilities provides no incremental 
information to the municipal bond market. Martell, Kioko, and Moldogaziev 
(2013) find that the funded ratios of pension plans decrease state credit 
ratings. Nonetheless, Martell, Kioko, and Moldogaziev (2013, 45) do not 
study the impact of pension disclosure per se, as they acknowledge that 
‘whether the new information required by GASB will be important to the 
markets is the subject of future research’.

Only a few studies examine empirically consequences of GASB 45. 
Marlowe (2007) finds that OPEB liabilities do not influence borrowing costs 
but decrease credit ratings for municipal governments with low fiscal capa-
city. Using a sample of data before GASB 45, Marlowe focuses on estimated 
level of OPEB liabilities and thus does not address directly the impact of GASB 
45. Nejadmalayeri et al. (2017) find that GASB 45 increases yield spreads of 
U.S. state governments. As in Nejadmalayeri et al. (2017), this present study 
examines the impact of the requirement of GASB 45, instead of the compli-
ance with it, on government borrowing costs. Because GASB has no way to 
mandate compliance with its statements, intended policy effects are more 
practically relevant than policy effects on the compliers only.

Theory and hypotheses

GASB 45, financial condition, and borrowing costs

It has long been noted that one cannot simply assume that greater financial 
disclosure necessarily leads to lower borrowing costs. As Benson, Marks, and 
Raman (1984, 118) put it, ‘tighter regulations in conjunction with poor 
financial condition may lead to disclosure of the borrower’s poor condition, 
which may lead to higher interest costs’. Like other disclosure requirements 
such as GAAP, GASB 45 can have both direct and indirect effects on borrow-
ing costs (Benson, Marks, and Raman 1984, 1991). The direct effect results 
from decreased information asymmetry between bond issuers and bond 
investors due to the availability of new OPEB information. The indirect effect 
of GASB 45 works through its impact on observed OPEB financial condition. 
The total effects depend on relative sizes of the direct and the indirect effects.

Specifically, the impacts of GASB 45 on municipal borrowing costs can be 
analysed in the theoretical framework developed by Poterba and Rueben 
(1999). Poterba and Rueben (1999, 183) assume that ‘the market for tax- 
exempt bonds clears by equating the after-tax return that a “marginal inves-
tor” can earn on tax-exempt bonds with the after-tax, risk-adjusted return 
that is available on a riskless taxable bond’. They also assume that the taxable 
bond is not a Treasury bond and the tax-exempt bonds are held only by 
residents within a state. Suppose RT represents the yield from a taxable bond 
and RE denotes the yield from a tax-exempt bond issued by a local 
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government, then RE equals to the after-tax yield RT plus a risk premium in the 
equilibrium. 

RE ¼ 1 � τf � τs½ � RT þ σ Z Dð Þ; D; Xð Þ (1) 

In Equation (1), τf denotes the marginal federal income tax rate on interest 
income of bond investors, and τs denotes the marginal state income tax rate 
on interest income of investors in the state where the local government is 
located. The risk premium σ depends on three vectors of factors. Z represents 
the financial condition of OPEB plans of the local government, while 
D represents OPEB financial disclosure as required by GASB 45. In addition, 
X denotes other factors that determine the risk premium. X can include 
factors at both the government level and the bond level.

Of special interest are the factors D and Z that influence the risk premium 
σ. GASB 45, or D, can have a direct effect on the risk premium. As Fairchild and 
Koch (1998, 735) argue, ‘the timely availability of more complete information 
should reduce investor uncertainty about the risk associated with municipals 
such that market risk premiums, and consequently yields, should decline’. In 
this case, GASB 45 may reduce the information asymmetry and uncertainty 
faced by bond investors in assessing bond default risks, which is particularly 
important in a fragmented municipal bond market (Denison 2001).

Furthermore, as a new disclosure requirement, GASB 45 can directly 
reduce the risk premium through a screening mechanism (Stigler 1964; 
Jarrell 1981; Fairchild and Koch 1998). Anticipating that bond investors 
would have more OPEB information under GASB 45, local government issuers 
that may be risky, perhaps those with poor OPEB financial condition, may 
refrain from bond issuance in the first place. Consequently, GASB 45 may 
make the average local government issuer less risky for bond investors, 
leading to lower risk premium in the bond market. Therefore, the risk pre-
mium should decrease under GASB 45, as expressed in Equation (2). 

dσ=d D < 0 (2) 

Indirectly, GASB 45 can affect the risk premium through updating the 
OPEB financial condition for bond investors. In Equation (1), Z represents 
the financial condition of an OPEB plan that is observed by bond investors. For 
example, Z can include such financial indicators as annual employer contri-
bution as a percentage of annual cost, funded ratio, or unfunded liabilities of 
OPEB plans. As Z increases or more information about OPEB plans becomes 
available, the risk premium required by bond investors should decrease, as 
shown in Equation (3). 

d RE=d Z ¼ dσ=d Z < 0 (3) 

Furthermore, the observed OPEB financial condition is a function of GASB 
45, or D. The sizes of the effects of D on Z depend on the costs of compliance 
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with GASB 45, among other things (e.g., Voorhees 2005; Moldogaziev, Greer, 
and Lee 2019). The lower the costs, the higher the likelihood of compliance. 
To the extent that local governments choose to comply, OPEB financial 
condition should become more transparent to bond investors under 
GASB 45.

GASB 45 requires accrual or modified accrual accounting for OPEB plans 
and thus may lead to different estimates of OPEB financial condition from the 
previous pay-as-you-go accounting. Before GASB 45, bond investors may 
obtain some OPEB information. First, effective 15 June 1996, GASB statement 
No. 26 serves as an interim reporting requirement for the OPEB plans ‘admi-
nistered by state and local governmental defined benefit pension plans’ 
(GASB 26 1994). Second, implemented one year before GASB 45, GASB 43 
requires financial disclosure of OPEB trust funds, which may be traced back to 
individual local government owners. Third, rating agencies may have private 
information about OPEB of bond issuers and present such information in 
rating changes. While these sources allow bond investors to have certain 
estimates of OPEB financial condition, none of them provides OPEB informa-
tion like that under GASB 45 at low costs. After GASB 45, local governments 
report OPEB information in a direct, comprehensive way for the first time.

As more information becomes available under GASB 45, bond investors 
may observe improved or deteriorated financial condition of OPEB plans. 
Alternatively, the observed OPEB financial condition may remain the same. 
This may occur if bond investors have already had the newly disclosed 
information from other sources. The relationship between GASB 45 and 
observed OPEB financial condition by investors can be summarised below. 

Case 1 d Z=d D > 0 improvedð Þ

Case 2 d Z=d D< 0 deterioratedð Þ

Case 3 d Z=d D ¼ 0 unchangedð Þ

(4) 

The total effects of financial disclosure of OPEB plans on the tax-exempt bond 
yield are as follows. 

d RE=d D ¼ d σ=d D þ d σ=d Z � d Z=d D (5) 

Based on Equations (2–4), the sign of the total effect of GASB 45 depends 
on how it influences observed OPEB financial condition. 

Case 1 d Z=d D > 0; d RE=d D< 0
Case 2a d Z=d D< 0; dσ=dDj j > dσ=dZ � dZ=dDj j; d RE=d D< 0
Case 2b d Z=d D< 0; dσ=dDj j ¼ dσ=dZ � dZ=dDj j; d RE=d D ¼ 0
Case 2c d Z=d D< 0; dσ=dDj j < dσ=dZ � dZ=dDj j; d RE=d D > 0
Case 3 d Z=d D ¼ 0; d RE=d D< 0

(6) 

Thus, GASB 45 will decrease bond yields in the first and third cases. When 
GASB 45 reveals an improved OPEB financial condition or does not change it, 
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bond yields become lower. In contrast, GASB 45 has an indeterminate effect 
on bond yields when it reveals a worse OPEB financial condition. In this case, 
the sign of the total effect depends on the relative sizes of direct and indirect 
effects of financial disclosure. While the direct effect is negative, the indirect 
effect is positive. Specifically, there can be three possibilities. First, the total 
effect will be positive if the indirect effect is positive and larger in absolute 
value than the direct effect. This occurs when GASB 45 reveals new informa-
tion that leads bond investors to observe a much worse financial condition. 
Second, when the observed OPEB financial condition becomes moderately 
worse under GASB 45, the total effect can become zero as the direct and 
indirect effects offset each other. Third, when the observed OPEB financial 
condition becomes slightly worse, the total effect becomes negative as the 
direct effect may outweigh the indirect effect. The signs of total effects are 
summarised in Table 1.

Therefore, the two alternative hypotheses for the impact of GASB 45 on 
borrowing costs follow. 

H1a When the disclosed OPEB financial condition is much worse than before, 
GASB 45 increases municipal borrowing costs.

H1b When the disclosed OPEB financial condition is better than, the same as, or 
slightly worse than before, GASB 45 decreases municipal borrowing costs.

Market efficiency and impact of GASB 45 over time
The market efficiency hypothesis is central to studies of the impacts of 
information on bond or stock pricing. It states that asset prices fully reflect 
available information at any time (Fama 1970). Previous studies show that the 
municipal bond market appears semi-efficient (Denison 2000). This means 
that, at any time, bond prices should fully reflect all publicly available infor-
mation, including information from such disclosure changes as GASB 45. In 

Table 1. Disclosure, financial condition, and bond yield.

Disclosure and Financial Condition (d Z/d D)

Direct 
Effect 
(d σ/d 

D)

Indirect 
Effect 

(d σ/d Z × d 
Z/d D)

Total 
Effect 

(d RE/d 
D)

Case 1: d Z/d D > 0, disclosure reveals an improved financial 
condition of OPEB plans

<0 <0 <0

Case 2a: d Z/d D < 0, disclosure reveals a much worse financial 
condition of OPEB plans

<0 >0 >0

Case 2b: d Z/d D < 0, disclosure reveals a moderately worse 
financial condition of OPEB plans

<0 >0 =0

Case 2 c: d Z/d D < 0, disclosure reveals a slightly worse financial 
condition of OPEB plans

<0 >0 <0

Case 3: d Z/d D = 0, disclosure does not change observed OPEB 
financial condition

<0 =0 <0
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the primary bond market, the market efficiency hypothesis implies that bond 
prices should respond to new information available under GASB 45.

Specifically, when a local government discloses new OPEB information 
in year t, it should be incorporated into bond prices that year in an efficient 
market. The new OPEB information may also be reflected in changes in credit 
ratings, if any, in year t. In year t + 1, the same OPEB information has 
diminished marginal value in bond pricing because it has been already 
absorbed in bond prices or credit ratings in the previous year. In other 
words, the information that has been captured in the bond prices this year 
should have less impact on bond prices next year. For the same amount of 
new information, the bond market may respond to it at first and then the 
responses get smaller and eventually disappear in a new equilibrium of the 
bond market. The more efficient the bond market is, the more quickly the 
bond pricing adjusts to new information.

Under GASB 45, the amount of new OPEB information available to bond 
investors is likely to vary over time. Most, if not all, county governments may 
eventually comply with GASB 45 under state GAAP regulations or the audit 
requirements (GAO, 2008). Nonetheless, they may differ in the timing of GASB 
45 implementation. Previous studies suggest that local governments of 
smaller sizes may face relatively high implementation costs (Voorhees 2005) 
and need more time to get prepared to disclose OPEB information. 
Consequently, bond investors may observe an increasing amount of new 
OPEB information.

No matter how the amounts of OPEB information available to bond 
investors change from year to year, the market efficiency hypothesis predicts 
that the impact of any new OPEB information on bond prices decreases over 
time. Indeed, if the municipal bond market is semi-efficient, it may be able to 
absorb even increasing amounts of new information over time. Thus, 
the second hypothesis follows. 

H2 The effects of GASB 45 on local government borrowing costs diminish over 
time.

Empirical strategy

Data and sample

The sample used in the empirical analysis is constructed in two steps. First, 
data from the U.S. Census Bureau’s Survey of State and Local Government 
Finance are used to construct measures of fiscal characteristics of counties. 
The data show the annual total revenues of local governments, which is the 
reference variable that GASB 45 uses to assign local governments to the three 
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phases of implementation. Per GASB 45, all counties with total revenues 
greater than 100 USD million are assigned as Phase 1 governments, those 
with total revenues between 10 USD million and 100 USD million are assigned 
as Phase 2 governments, and those with total revenues lower than 10 
USD million are assigned as Phase 3 governments. Since it takes three years 
for all the local governments of three phases to implement GASB 45, it would 
be ideal to have panel data to follow them before, during, and after the 
implementation. The census data are used to construct such a panel. Using all 
the counties repeatedly sampled by the Census Bureau each year results in 
a panel between 1999 and 2012. If the sampling by the Census Bureau is 
unbiased, this approach should not bias the results in this study.

Second, the panel of counties is matched with the bonds they issued in the 
primary market between 1999 and 2012. The bond data come from 
Bloomberg. A list of 807 counties was repeatedly sampled by the Census 
Bureau. Among them, 673 counties are successfully matched with 91,357 
bonds they issued between 1999 and 2012. The other 134 unmatched 
counties did not issue any bonds in this period. In the matched sample, the 
number of counties in Phase 1, Phase 2, and Phase 3 of GASB 45 implementa-
tion are 312, 330, and 31, respectively. Among 91,357 bonds in the sample, 
Phase 1 governments issue 70.4%, Phase 2 governments issue 28.1%, and 
Phase 3 governments issue 1.5%. Thus, Phase 3 governments are under- 
represented in the sample, maybe because their size limits their fiscal capa-
city to issue bonds.

Econometric methods

To model the sample selection resulting from whether counties choose to 
issue bonds in a year, a Heckman selection model is estimated. GASB 45 may 
influence municipal borrowing costs not only through reducing information 
asymmetry but also changing the decision to issue bonds. The dependent 
variable, yield, can be observed only if a county chooses to issue a bond. Not 
all counties issue bonds each year between 1999 and 2012. If GASB 45 
influences their decision to issue bonds in the first place, then the sample 
of counties that have issued bonds is non-random.

The Heckman selection model provides a classic solution to the sample 
selection problem (Heckman 1979). The Heckman selection model is esti-
mated in two steps.1 The first step is to estimate the selection equation, which 
is a probit model predicting the likelihood for a county to issue bonds. 
The second step is to estimate the outcome equation, a model explaining 
the bond yields conditional on having issued bonds in the first step.

While each bond is unique in the sample, the data are a panel at the 
county level. To account for unobserved, time-invariant factors, the outcome 
equation controls for fixed effects of counties with dummy variables. County 
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fixed effects can account for key institutional characteristics that may influ-
ence their borrowing costs but change infrequently between 1999 and 2012. 
In addition, the model controls for year fixed effects to account for potential 
impacts of the Great Recession on the municipal bond market. The control of 
unemployment rates and revenue levels at the county level also captures 
impacts of the Great Recession.

Modelling borrowing costs

Consistent with previous studies (Capeci 1991, 1994; Johnson and Kriz 2005; 
Marlowe 2007), the dependent variable is a measure of borrowing costs, yield 
at issue in the primary bond market. Previous studies have used bond yield to 
measure borrowing costs (Capeci 1991, 1994; Fairchild and Koch 1998). Bond 
yield accounts for the time value of money for borrowing costs because it is 
calculated as an internal rate of return equalising bond price with the present 
value of bond proceeds. In addition, in the first stage of the Heckman 
selection model, the dependent variable is bond issue, a dummy variable 
indicating whether a county issues bonds in a year.

In the outcome equation, the key independent variable is a dummy vari-
able, GASB 45, that indicates whether a county is required to implement GASB 
45 in a year. GASB 45 is based on the guidelines of implementation under 
GASB Statement No. 45. Specifically, two factors are considered. First, per 
GASB 45, the phase of implementation under GASB 45 is determined by total 
annual revenues in 1999 or 2000. Second, the implementation of GASB 45 
started on 15 December of 2006, 2007, and 2008 for Phase 1, Phase 2, and 
Phase 3 governments, respectively. For governments of each phase, GASB 45 
is coded as 1 after the implementation date and 0 otherwise. Thus, by 
construction, GASB 45 should capture the impacts of OPEB disclosure under 
GASB 45 under the assumption that all counties comply.

Moreover, years after GASB 45 is a variable showing the number of years 
since the implementation of GASB 45 for governments of each implementa-
tion phase. It is coded as 0 for all the years before GASB 45. Phase 1 govern-
ments started to implement GASB 45 in 2006, while the sample covers the 
period between 1999 and 2012. Hence, the variable years after GASB 45 
ranges from 0 to 7.2 It is further treated as a factor variable in the model. 
Thus, 1 means one year after GASB 45, 2 means two years after GASB 45, and 
so on. This variable is essentially an interaction term between the key variable 
of interest GASB 45 and time as measured in years. As a test of the second 
hypothesis, the coefficients of years after GASB 45 would show the changes of 
effects of GASB 45 relative to the level at the beginning of its implementation.

In addition, the outcome equation controls for variables at both the bond 
level and the government level.3 The Heckman selection model is identified 
by including some fiscal variables in the equation predicting issuing bonds 
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but not in the yield equation.4 These variables include own source revenues, 
intergovernmental revenues (Poterba 1995), and total expenditures. As 
Clingermayer and Dan Wood (1995) argue, revenues available to local gov-
ernments can influence their willingness and ability to incur new debt. 
Moreover, a larger size of total expenditure indicates stronger demand for 
borrowing.

Modelling heterogeneous effects

The impacts of GASB 45 on borrowing costs can be heterogeneous across two 
factors. First, GASB 45 should have a larger impact on borrowing costs for the 
local governments that issue bonds of lower credit quality.5 Before GASB 45, 
credit rating agencies might be able to obtain OPEB information disclosed 
under GASB 26. Some local governments might have voluntarily disclosed 
OPEB information without GASB requirements (GAO 2008). Using data 
between 2002 and 2003, a period prior to GASB 45, Marlowe (2007) finds 
that estimated OPEB liabilities are associated with lower credit ratings for 
local governments with relatively low fiscal capacity. This suggests that credit 
ratings may have incorporated some OPEB information before GASB 45. After 
GASB 45, rating agencies have made it clear that they consider OEPB financial 
condition as a crucial risk factor (Fitch Ratings 2005; Standard and Poor’s 
2013). While it remains unclear to what extent rating agencies have obtained 
OPEB information ex ante, GASB 45 would allow them to update their prior 
beliefs. Therefore, credit ratings,6 may serve as a proxy for the potential 
changes in OPEB information disclosed under GASB 45. For instance, all else 
equal, a lower credit rating may indicate that a local government has dis-
closed worse OPEB financial condition that leads rating agencies to down-
grade their baseline estimation.

Second, GASB 45 should have larger impacts on borrowing costs of the 
governments that comply more strictly with GAAP. Local governments vary in 
their compliance with GASB regulations. Moreover, ‘the GASB has no power 
to force state and local governments to adopt its standards’ (Antonio 1985, 
34). State regulations on generally accepted accounting principles (GAAP) 
determine whether it is mandatory or voluntary to comply with GASB state-
ments. The compliance becomes mandatory if a state has adopted GAAP. 
Local governments in non-GAAP states may also comply voluntarily because 
of pressure from municipal bond markets or audit requirements (GAO 2008). 
On average, local governments in GAAP states should be more likely to 
comply with GASB 45 than those in non-GAAP states. The more likely that 
local governments comply with GASB 45, the larger the impacts of GASB 45 
should become. To test the heterogeneous effects of GASB 45 by GAAP 
status, GAAP is included as a variable indicating the level of compliance 
with GAAP by a county. It is coded as 1 if state governments require full 
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compliance, 2 if only partial compliance is required, and 3 if no compliance is 
required. The data for this variable come from a GASB survey in 2008 (GASB 
2008). To account for inflation, all the variables measured in dollars are 
adjusted by the CPI. Table A3 in the appendix shows descriptive statistics 
for all the variables.7

Results of the estimation

Main results

Table 2 shows the results of estimation with the Heckman selection model.8 

The Heckman selection model is estimated with a two-step procedure, in 
which the selection equation is estimated with a probit model. Column (1) 
shows the results of the outcome equation, where the dependent variable is 
bond yields conditional on bond issuing. Column (2) shows the results of the 
selection equation, where the dependent variable is a dummy indicating 
whether a county government issues bonds in a year.

Table 2. Impact of GASB 45 on county borrowing costs.
(1) (2) (3) (4)

Variables Outcome equation Selection equation
By 

rating
By 

GAAP

GASB 45 0.261** 
(0.068)

0.062 
(0.055)

0.218*** 
(0.068)

0.320*** 
(0.069)

One year after GASB 45 −0.138** −0.139** −0.132**
(0.062) (0.062) (0.062)

Two years after GASB 45 −0.134** −0.133** −0.130**
(0.054) (0.054) (0.054)

Three years after GASB 45 −0.231*** −0.227*** −0.223***
(0.047) (0.047) (0.047)

Four years after GASB 45 −0.131*** −0.128*** −0.128***
(0.044) (0.044) (0.044)

Five years after GASB 45 −0.169*** −0.164*** −0.168***
(0.038) (0.038) (0.038)

Six years after GASB 45 −0.178*** −0.170*** −0.176***
(0.035) (0.035) (0.035)

Credit rating 0.016*** 
(0.002)

0.007*** 
(0.002)

0.016*** 
(0.002)

GASB 45 × credit rating 0.028*** 
(0.003)

GAAP 0.231 
(0.194)

GASB 45 × GAAP −0.033*** 
(0.005)

Heckman’s lambda −0.435** −0.373** −0.388**
(0.150) (0.150) (0.150)

Control variables Yes Yes Yes Yes
County fixed effects Yes No Yes Yes
Year fixed effects Yes Yes Yes Yes
Observations 80,416 80,416 80,416 80,416

Standard errors in parentheses 
*** p < 0.01, ** p < 0.05, * p < 0.1.
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As shown in column (1), Heckman’s lambda is statistically significant at 
p ≤ 0.05. This indicates that there is sample selection. The negative estimated 
coefficients mean that issuing counties have, on average, lower yields, for 
unmeasured reasons. As column (1) shows, GASB 45 has a positive and 
statistically significant effect (p = 0.05) at the beginning of implementation. 
The size of the effect is about 0.26, while the standard deviation of bond 
yields in the sample is about 1.3 percentage points. Thus, GASB 45 increases 
borrowing costs of counties by about 20% of a standard deviation in its initial 
implementation. The variable years after GASB 45 has negative and statisti-
cally significant effects (p = 0.05) on borrowing costs. All interactions should 
be interpreted as a group, however, and all reduce yields relative to the year 
of implementation.

Based on results in column (1) of Table 2, Figure 1 shows the total 
effect of GASB 45 on county borrowing costs. The horizontal axis repre-
sents the number of years after GASB 45, with the number of years before 
GASB 45 coded as negative. The vertical line shows 0 years after GASB 45, 
or the time when the implementation of GASB 45 started. This corre-
sponds to 15 December of 2006 for Phase 1 county governments, 2007 for 
Phase 2 county governments, and 2008 for Phase 3 county governments. 
The line in the middle shows the total effect of GASB 45. The line on the 
top shows the upper bound of the 95% confidence interval, while the line 

Figure 1. Impact of GASB 45 on county borrowing costs.
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in the bottom shows the lower bound of the 95% confidence interval. As 
Figure 1 shows, the total effect of GASB 45 is positive and statistically 
significant (p = 0.05) in the year of implementation, the first two subse-
quent years, and four years after its implementation. It becomes statisti-
cally insignificant three, five, and six years after GASB 45. Thus, the total 
effect of GASB 45 increases at the beginning of its implementation and 
decreases to zero at about the end of four years after its implementation.

Overall, the total effect of GASB 45 is positive, indicating that GASB 45 
increases county borrowing costs. This may result from the scenario that 
GASB 45 reveals OPEB financial condition sufficiently worse than pre-
viously observed by bond investors, lending support for H1a. In addition, 
the disappearance of GASB 45 effect four years later and beyond indicates 
that the municipal bond market has already incorporated the information 
by that point. Besides, the control variables,9 in both the outcome equa-
tion and the selection equation show results consistent with existing 
literature.

Heterogeneous effects

Table 2 shows the results of heterogeneous effects of GASB 45 estimated with 
Heckman selection models. Column (3) shows the results controlling for an 
interaction term between GASB 45 and credit rating. Column (4) shows the results 
controlling for an interaction term between GASB 45 and GAAP. Both columns 
show the results of outcome equations of Heckman selection model, while the 
selection equations are not reported because they are similar to results in 
column (2).

As expected, the effects of GASB 45 on borrowing costs are larger for 
county governments issuing bonds of lower credit ratings and required to 
comply with GAAP. First, as column (3) shows, the interaction term GASB 45 
× credit rating has a positive and statistically significant effect (p ≤ 0.01) on 
borrowing costs. Because credit rating is coded so that larger values indicate 
lower level of credit quality, this suggests that GASB 45 has larger effects on 
borrowing costs when the issued bonds have lower credit ratings. Second, as 
column (4) shows, the interaction term GASB 45 × GAAP has a negative and 
statistically significant effect (p ≤ 0.01) on county government borrowing costs. 
Since the variable GAAP is coded so that a larger value means less stringent 
state regulation to follow GAAP, this suggests that GASB 45 has larger effects 
on borrowing costs for the county governments required to comply with 
GAAP. Besides, the key independent variables GASB 45 and years after GASB 
45 show the same pattern of effects as the model with no interaction terms 
shown in column (1). The control variables also show robust results. This 
suggests that the model is robust with additional control of interaction terms.
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Robustness checks

The empirical results are robust across four checks of which results are shown in 
Table 3. First, as a baseline model, a fixed-effect model is estimated with the 
control of county and year fixed effects. As column (1) of Table 3 shows, the 
results are consistent with that of the Heckman selection model. Second, as an 
alternative specification, the fixed-effect model controls for month fixed effects 
given that fewer counties issue multiple series of bonds in a single month than in 
a year. As column (2) of Table 3 shows, the results are robust. Third, an instru-
mental variable regression is estimated with ending dates of fiscal year as an 
instrumental variable. The results in column (3) of Table 3 show a larger effect of 
GASB 45 than that estimated with the fixed-effect model.10 This implies that 
treating GASB 45 as exogenous may underestimate its impact on borrowing 
costs. Fourth, the results are generally consistent across county and city govern-
ments. A similar sample of data has been constructed for cities. As shown in 
column (4) of Table 3, the results estimated with fixed-effect model show 
consistent results as for the county sample. Given the institutional differences 
between cities and counties, empirical tests for both enhance external validity of 
the results.

Table 3. Impact of GASB 45 on borrowing costs: robustness checks.
(1) (2) (3) (4)

Variables
County 

Year F.E.
County 

Month F.E.
County 

2SLS
City 

Year F.E.

GASB 45 0.343*** 0.485*** 2.150*** 0.693***
(0.070) (0.077) (0.685) (0.073)

One year after GASB 45 −0.236*** −0.386*** −0.586***
(0.064) (0.072) (0.071)

Two years after GASB 45 −0.174*** −0.280*** −0.528***
(0.059) (0.067) (0.053)

Three years after GASB 45 −0.278*** −0.404*** −0.489***
(0.051) (0.059) (0.049)

Four years after GASB 45 −0.184*** −0.326*** −0.290***
(0.045) (0.054) (0.045)

Five years after GASB 45 −0.194*** −0.273*** −0.164***
(0.038) (0.048) (0.040)

Six years after GASB 45 −0.205*** −0.296*** −0.034
(0.036) (0.045) (0.039)

Control variables 
County fixed effects

Yes 
Yes

Yes 
Yes

Yes 
Yes

Yes 
Yes

Year fixed effects Yes No Yes Yes
Month fixed effects No Yes No No
Observations 83,384 83,384 83,372 115,915
R-squared 0.811 0.823 0.758 0.731

Robust standard errors in parentheses 
*** p < 0.01, ** p < 0.05, * p < 0.1.
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Discussion and conclusion

As the disclosure requirement of OPEB plans, GASB 45 can have both direct 
and indirect effects on government borrowing costs. The direct effect results 
from the decrease of the uncertainty premium required by bond investors 
under greater financial disclosure. The indirect effect results from the changes 
of observed OPEB financial condition by bond investors under GASB 45. The 
theoretical framework predicts that the signs of total effects of GASB 45 
depend on the effects of GASB 45 on observed OPEB financial condition. 
Moreover, the market efficiency hypothesis predicts that the impact of GASB 
45 may diminish over time.

The main empirical findings are twofold. First, GASB 45 shows a positive 
total effect on borrowing costs of county governments. Second, the impact of 
GASB 45 decreases as the number of years after its implementation increases, 
indicating that the bond market absorbs gradually new information disclosed 
under GASB 45. In addition, the effects of GASB 45 are heterogeneous across 
two dimensions. First, GASB 45 has a larger effect on borrowing costs of 
county governments when they issue bonds of lower credit ratings, which 
may signify the disclosure of worse OPEB financial condition. Second, GASB 
45 increases borrowing costs more for counties that are required to adopt 
GAAP than those partially or not required to adopt it. GAAP indicates the level 
of compliance with GASB 45. Both heterogeneous effects build up confidence 
for the main results. Besides, the empirical results are robust across county 
and city samples, and alternative model specifications.

The finding that GASB 45 increases borrowing costs has three critical policy 
implications. First, for local governments, it may inform the decisions to 
comply with GASB 45 by highlighting the short-term costs of compliance. 
Local governments face not only the costs of implementing GASB 45 but also 
additional costs of borrowing when issuing bonds. This indicates that GASB 
45 may trigger budgetary tradeoffs that may incentivise local governments to 
cut OPEB costs. Indeed, it seems that some local governments have taken 
various steps to scale down OPEB costs (e.g., Matkin and Krivosheyev 2012).

Second, under the theoretical framework, GASB 45 would increase bor-
rowing costs only in the case that the newly disclosed OPEB financial condi-
tion is much worse than before. Thus, the empirical finding of positive effects 
of GASB 45 implies that, under GASB 45, county governments had disclosed 
OPEB information that led bond investors to downgrade considerably their 
OPEB financial condition. This implication is consistent with the policy con-
cerns of large sizes of unfunded OPEB liabilities (Munnell, Aubry, and 
Crawford 2016). It also suggests that local governments can save borrowing 
costs by improving OPEB financial condition.

Third, this study has external validity for understanding the impacts of 
GASB 75. GASB 75 upgrades GASB 45 by changing OPEB disclosure from 
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notes to statements of net position, expanding disclosure coverage to all 
types of OPEB plans, and reducing governments’ leeway in measurements of 
OPEB liability and assets, among others. Given this continuity and expansion, 
GASB 75 may have similar effects on municipal bond pricing. On the other 
hand, the information shock of switching from GASB 45 to GASB 75 for bond 
investors may not be as big as the initial implementation of GASB 45.

The present study contributes to our understanding of public reporting, 
transparency, and accountability. It shows that financial disclosure under 
GASB 45, an important form of public reporting, has generated useful infor-
mation for one of the key stakeholders – the municipal bond market. The 
finding that the municipal bond market responds to GASB 45 implies that the 
financial disclosure is effective in improving fiscal transparency. Furthermore, 
the increased fiscal transparency under GASB 45 seems to have improved 
government accountability. The finding that governments disclosing worse 
OPEB financial condition face higher borrowing costs indicates that stake-
holder accountability works. The municipal bond market holds local govern-
ments accountable for their financial management of OPEB plans by 
imposing higher interest costs for those revealing worse OPEB financial 
condition.

The present study opens several avenues for future research. First, the 
theoretical model formalises direct and indirect effects of financial disclosure 
on municipal borrowing costs by outlining three cases for the total effects to 
turn positive or negative. The empirical test has focused on total effects of 
GASB 45 and probed its indirect effects by using credit ratings as a proxy for 
disclosed financial condition. The model can equally apply to other financial 
disclosure rules for government bond issuers. Future research would provide 
a more specific test of the model if one can measure the financial condition 
before and after a disclosure rule takes effect.

Second, this study focuses on the OPEB disclosure requirement under 
GASB 45 instead of local governments’ compliance with it. To the extent 
that some local governments do not comply, the estimates show an upper 
bound of the true effects of GASB 45. Future research may focus on the 
compliers by examining the OPEB financial condition disclosed under GASB 
45, perhaps using data from local government CAFRs. Third, the results are 
more relevant for the large county governments that issue bonds frequently. 
Future studies may use a more balanced sample of local governments or 
focus on the small local governments that are less active in the municipal 
bond market.

Notes

1. More information on the setup and estimation of the model is available in the 
appendix.
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2. The estimation omits seven years after GASB 45 implementation because the 
sample contains too few observations.

3. A table that summarises the names, definitions, and predicted signs of control 
variables is available in the appendix.

4. As an alternative specification, the model is re-estimated by excluding total 
expenditures only from the outcome equation. The results remain robust.

5. Because insured bonds carry the ratings of bond insurance firms regardless of 
their underlying ratings, an alternative specification is to estimate the model for 
uninsured bonds only. The results are robust.

6. The credit rating by Standard and Poor’s is used because it has the smallest amount 
of missing values in the sample compared to the ratings by Moody’s or Fitch.

7. The number of bonds in the final sample reduce to 80,416 because of missing 
values. First, lagging federal fiscal transfer and own source revenue for one year 
turns all the observations in 1999 into missing. Second, there are missing values 
for competitive sale and ln of par value in the data from Bloomberg. Third, Bond 
Buyer Index is missing for bonds issued at some dates. As a robustness check, 
the Bond Buyer Index in the most recent week is used to replace the missing 
values in these cases. The main results remain unchanged.

8. The dummy variable indicating year of 2012 is omitted from the estimation 
because of collinearity.

9. The full results for the control variables in the outcome equation and the 
selection equation are available upon request.

10. The instrumental variable regression excludes the variable years after GASB 45 
because of a lack of instrumental variables. The OLS regression with the same 
model specification of the 2SLS regression shows an effect of 0.104 (p<0.01) for 
the variable GASB 45.
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