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Using the implementation of Governmental Accounting Standards Board Statements No. 34 and 

35 (GASB 34/35) across U.S. public institutions and colleges, I examine how mandatory financial 

disclosure by contractors affects federal agencies’ funding allocation. I find that GASB 34/35 

adoption leads to a decline in federal grants to public research universities relative to private ones. 

I provide evidence that monitoring and private information signaling are likely the underlying 

mechanisms. Specifically, after GASB 34/35, reductions in federal grants are larger for public 

universities with greater organizational complexity, and federal grant allocations become more 

responsive to prior private funding signals. Despite this reduction, research output improves, as 

measured by patents and publications per million dollars of research expenditure. I further 

document spillover effects of changes in federal funding on other university stakeholders. Overall, 

the findings show that financial disclosure regulation has real effects on government investment 

decisions in public procurement, with downstream implications in the higher education sector.  
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1. Introduction  

In the public sector, governments procure public goods for society, such as national defense, 

healthcare, and education. However, misallocation arising from information asymmetry is 

particularly severe in this setting, as the market mechanism works poorly under monopoly or 

oligopoly (Tirole, 1984) and governments cannot fully observe contractors’ costs, effort, or quality 

(Laffont and Tirole, 1993). As a result, disclosure mandates are often viewed as a policy tool for 

mitigating information frictions by informing principals and facilitating monitoring of agents (e.g., 

Akerlof, 1970; Holmström, 1979; Laffont and Tirole, 1986; Stiglitz, 2000). Yet whether such 

transparency improves the allocation of government resources remains theoretically unclear and 

empirically unresolved. Transparency may fail to translate into real effects when government 

actions generate dispersed externalities, as interested parties face limited ability to coordinate for 

Coasian bargaining (e.g., Coase, 1960; Dranove et al., 2003; Weil et al., 2013; Bonetti et al., 2023). 

In the context of Governmental Accounting Standards Board Statements No. 34 and 35 (hereafter, 

GASB 34/35) across U.S. public colleges, I examine whether and how mandatory financial 

disclosure by contractors affects federal agencies’ funding allocation.  

Public procurement is among the largest components of government spending. In the U.S., 

federal, state, and local governments collectively spend more than $2 trillion per year on contracts 

for goods and services, representing roughly 10-12% of GDP (CLJE, 2024; OECD, 2025). 

However, numerous government audits and reports warn that the public sector routinely suffers 

from waste, fraud, and inefficiency, much of which is attributed to inadequate transparency or 

limited visibility into contractors’ financial and operational positions. OECD estimates that up to 

10-30% of public procurement value may be lost due to opacity, corruption, or poor contract 

management (OECD, 2025). These concerns are echoed by the U.S. Government Accountability 

Office (GAO):  

 

“Waste occurs when individuals or organizations expend government resources carelessly, 

extravagantly, or without adequate purpose. … Wasteful spending reduces the efficiency and 

effectiveness of a wide range of federal programs and operations. Many examples of waste have been 

identified that relate to government purchases … Waste can cost the federal government billions of 

taxpayer dollars due to mismanagement of assets, not following policies and statutes, or inadequate 

oversight procedures.”  

(GAO, 2024)  
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The misallocation and inefficiency are widely viewed as arising largely from information 

asymmetries between principals (e.g., governments) and agents (e.g., contractors). Such 

information frictions weaken the principal’s capacity to access reliable information and monitor 

agents. For this, as Laffont and Tirole (1986) suggested, “the use of accounting data in regulatory or 

procurement contracts” can mitigate these informational problems. Relatedly, the fundamental theory 

(e.g., Verrecchia, 1983; Dye, 1985; Verrecchia, 2001; Lambert, 2001; Healy and Palepu, 2001) 

indicates that disclosure can alleviate both moral hazard and adverse selection in the principal-

agent relationship. Against this backdrop, it is essential to evaluate the overall desirability, 

economic efficiency, and aggregate outcomes of disclosure regulation (Leuz and Wysocki, 2008). 

A key consideration is whether low-cost financial disclosure mandates can improve allocative 

efficiency of substantial government funding, which remains unclear in both theory and practice.  

The implementation of GASB 34/35 for Institutions of Higher Education (IHEs) provides 

a unique setting to examine how mandatory financial disclosure affects federal funding allocation 

within the public sector. The government investment in IHEs constitutes an important component 

of public procurement in the U.S. Through funding research universities, the federal government 

purchases scientific knowledge, technological innovation, and human capital that benefit the entire 

society. However, at the same time, universities are highly complex organizations whose research 

activities are difficult to monitor, making government funding decisions particularly susceptible to 

information asymmetries regarding costs, effort, and quality (e.g., Dong et al., 2025). Existing 

evidence has pointed to widespread opportunistic behavior in the use of federal funds. Both 

individual researchers and universities have incentives to seek higher federal reimbursements, as 

gaps in expenditure must otherwise be covered with their own resources (e.g., Lichtenberg, 1992; 

Rogerson, 1992a; Thomas and Tung, 1992; Jenny, 1996). Consistent with this incentive, federal 

audits and enforcement actions have documented repeated cases of overcharging at U.S. 

universities, resulting in expensive penalties and settlements (e.g., U.S. Department of Justice, 2020; 

Office of Inspector General, 2021).  

GASB 34/35 mandated a transition from limited fund-based reporting (AICPA, 1973) to 

more comprehensive, entity-wide financial statements (GASB 34, 1999; GASB 35, 1999), 

substantially expanding the availability and transparency of financial information for public 
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colleges and universities. Prior to GASB 34/35, public institutions disclosed only fragmented 

financial information, while private institutions had already adopted more transparent FASB 

reporting standards (FASB, 1995). Beginning in academic year 2001, GASB 34/35 was phased in 

across all public colleges and universities. These cross-sectoral differences in disclosure regimes 

between public and private institutions generate a regulatory shock to examine how mandatory 

financial disclosure by contractors affects federal funding allocation. This setting naturally gives 

rise to two related empirical questions. First, does mandatory financial disclosure affect the level 

of federal funding allocated to universities? Second, conditional on such effects, what are the 

associated economic consequences?  

Mandatory financial disclosure by universities can affect the allocation of federal funding 

through two mechanisms: enhanced monitoring and private information signaling. Under the 

monitoring channel, expanded financial disclosure improves transparency over universities’ costs, 

operations, and financial positions, thereby strengthening oversight by governments, regulators, 

media, and other stakeholders. A large literature in accounting and public economics shows that 

information asymmetry in public procurement allows agents to engage in opportunistic behavior, 

such as cost manipulation and rent extraction, leading to inefficient transfers (e.g., Williamson, 

1971; Rogerson, 1992b; Laffont and Tirole, 1993; Bajari et al., 2014). By improving the information 

environment, mandatory disclosure can constrain such behavior and reduce information rents. As 

a result, governments may revise funding decisions for institutions that previously benefited from 

opacity-driven overpayments, leading to lower federal funding following the disclosure mandate.  

Additionally, disclosure may also influence funding allocation through a private information 

signaling channel. When financial information becomes publicly available, dispersed interested 

parties can combine disclosure with their private knowledge and reveal information through 

observable actions (e.g., private donations or other forms of non-federal support), making efficient 

resource allocation (Hayek, 1945; Grossman and Stiglitz, 1980). Prior research shows that decision-

makers can learn from such actions and update beliefs in investment and regulatory settings (e.g., 

Edmans et al., 2015; Zuo, 2016; Kang et al., 2021; Goldstein, 2023). In this context, federal 

agencies may infer information about universities from private responses to disclosure and place 

greater weight on these externally revealed signals when mapping information into subsequent 
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funding decisions.  

Notwithstanding, these mechanisms may not translate into meaningful changes in public 

funding in practice. First, financial disclosures may convey only fragmented or indirect information 

about procurement activities, and the resulting information could be complex and costly to process, 

limiting its usefulness for monitoring (Bloomfield, 2002; Hirshleifer and Teoh, 2003; Blankespoor 

et al., 2020). Second, private responses to disclosure may be noisy or driven by non-informational 

motives (e.g., political ideology or social preferences), weakening their value as signals for funding 

decisions (Bénabou and Tirole, 2006; DellaVigna et al., 2012). Finally, when disclosure targets 

government actions with dispersed externalities, the benefits of improved information accrue 

broadly to society, while the costs of coordination and oversight are borne privately by a limited 

set of actors. This misalignment makes Coasian bargaining difficult to achieve, and collective 

action and free-rider problems may prevent improved information from being translated into 

coordinated oversight or policy responses (Coase, 1960; Dranove et al., 2003; Weil et al., 2013; 

Bonetti et al., 2023). As a result, the net effects of mandatory financial disclosure on federal funding 

allocation are theoretically ambiguous and ultimately hinge on empirical evidence.  

I begin by examining whether the implementation of GASB 34/35 affects the level of federal 

research grants received by public universities. Using difference-in-differences (DiD) design, I find 

that, relative to private universities, public institutions experience a significant decline in federal 

grants following the disclosure mandate. Specifically, on average, federal grants decline by 7.9-16.4% 

in public universities across model specifications after GASB 34/35 adoption. I next explore the 

mechanisms underlying this decline. The evidence is consistent with two channels. First, under the 

monitoring mechanism, the reduction in federal funding is more pronounced for public 

universities with greater ex-ante organizational complexity, such as institutions operating multiple 

campuses or offering a broader range of academic programs. Second, consistent with a private 

information signaling channel, federal funding allocations become more responsive to prior private 

donations and state grants following GASB 34/35, suggesting that federal agencies place greater 

weight on externally revealed signals when mapping information into subsequent funding 

decisions.  

The second set of findings documents related downstream economic consequences of GASB 
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34/35 adoption. Despite the reduction in federal grants, public universities exhibit improved 

research output following the disclosure mandate. Conditional on research expenditures, GASB 

34/35 adoption is associated with higher research output: public universities experience larger 

increases in patent applications and grants per million dollars of research expenditure, as well as in 

publications per million dollars of research expenditure, relative to private universities. I further 

examine whether changes in federal funding are associated with shifts in the composition of federal 

support within universities. While federal grants decline, federal resources are increasingly directed 

toward student-oriented programs. Relative to private universities, public institutions receive 

higher levels of federal student grants and loans following GASB 34/35 adoption. These patterns 

are consistent with a shift in the composition of federal support across different activities within 

universities. Finally, I also find spillover effects on faculty labor outcomes. Average faculty 

compensation declines across all ranks following GASB 34/35 adoption, while faculty mobility 

remains unchanged, suggesting that adjustments in faculty labor market occur primarily along 

compensation margins rather than employment.  

To attribute main results to the financial disclosure mandate requires that the DiD identifying 

assumptions plausibly hold. I conduct a series of robustness tests to address the general concerns. 

First, I confirm the absence of diverging trends before GASB 34/35 adoption to gauge the 

plausibility of parallel trends assumption, which ensures the internal validity of the causal inference. 

Second, to assess the sensitivity of the results to potential violations of parallel trends post-

treatment, I test on Honest DiD approach (Rambachan and Roth, 2023). Allowing for limited 

deviations from parallel trends in the post-treatment counterfactual, the estimated effects remain 

significant over a wide range of assumptions. Third, I examine whether the results are driven by 

problematic comparisons arising from staggered treatment timing. Using the Goodman-Bacon 

decomposition (Goodman-Bacon, 2021), I show that the estimated effect is primarily driven by 

comparisons between public and private universities, with negligible effects from comparisons 

across treated units. Fourth, I assess the sensitivity of the results to omitted variable bias using the 

Oster test (Oster, 2019). The estimates indicate that unobservable factors would need to be 

implausibly strong and in the opposite direction to overturn the main findings, suggesting that 

omitted variables are unlikely to drive the results. Finally, to further mitigate concerns related to 
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staggered treatment timing (Baker et al., 2022), I restrict the sample to universities adopting GASB 

34/35 in the first implementation phase. The results remain qualitatively identical and 

quantitatively similar, reinforcing the robustness of the main results.  

This paper mainly contributes to three streams of literature. First, this research feeds into the 

scanty literature in public economics and accounting examining the impact of transparency on 

government procurement. Several studies document how publicization of procurement 

information affects bidder participation and contract execution (e.g., Coviello and Mariniello, 2014; 

Lewis-Faupel et al., 2016; Duguay et al., 2023; Nathan, 2024; He et al., 2024). Overall, most 

evidence suggests that publicizing procurement information strengthens oversight, leading to more 

competitive award procedures and better contract execution. At the same time, some research 

emphasizes potential downsides of transparency: Duguay et al. (2023) show that increased 

transparency can induce rigidity in procurement processes by limiting officials’ ability to use private 

information, and He et al. (2024) document that heightened transparency can impose proprietary 

costs on contractors. This paper extends the existing literature in two ways. First, this study shifts 

the focus from the publicization of procurement information to the transparency of contractors’ 

financial information, and examines its effects on government procurement decisions. Second, 

whereas the existing literature focuses on intermediate procurement outcomes (e.g., contract 

renegotiations, and cost overruns), this study provides evidence on the real economic 

consequences of government procurement by examining how transparency-induced changes in 

federal funding translate into innovation and scientific production.  

Second, this study adds to the literature on the real effects of disclosure regulation in both 

economics and accounting. Prior accounting research documents that disclosure regulation has 

real effects on corporate actions, including investment (e.g., Biddle et al., 2009), workplace safety 

(e.g., Christensen et al., 2017), natural-resources extraction (e.g., Rauter, 2020), poverty alleviation 

(e.g., Lu et al., 2025), and toxic emissions (e.g., Jing et al., 2025). Related work in microeconomics 

also shows that disclosure can generate economic externalities in settings such as healthcare and 

environment (e.g., Dranove et al., 2003; Greenstone et al., 2023; Bonetti et al., 2025). In contrast 

to this line of literature, this study provides evidence that financial disclosure regulation has real 

effects on how federal agencies allocate funding within the higher education sector. After the 
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disclosure mandate, affected universities exhibit systematic changes in federal funding patterns: 

federal research funding declines while research production efficiency improves, and federal 

support is directed to student-oriented programs such as student grants and loans. Dong et al. 

(2025) is the most closely related study to mine but focuses on the real effects of cost management 

standards in higher education, rather than disclosure regulation.  

Third, this study directly contributes to the literature on the effects of GASB accounting 

practices. Prior research has documented consequences of GASB standards for public pension 

(e.g., Naughton et al., 2015; Anantharaman and Chuk, 2024; Fan, 2025), municipal financing and 

debt markets (e.g., Marks and Raman, 1988; Plummer et al., 2007; Baber and Gore, 2008; Davies 

et al., 2017; Baber et al., 2024; Cuny and Dube, 2025), and a broader set of local socioeconomic 

and administrative outcomes, including labor markets (Naughton et al., 2015; Dambra et al., 2023), 

infrastructure maintenance (McDonough and Yan, 2024), and housing markets (Fan, 2025). This 

study differs from the existing literature in two respects. First, this study provides novel evidence 

on the effects of GASB disclosure mandates within the higher education sector, documenting 

disclosure-driven consequences for universities and downstream stakeholders, such as faculty and 

students. Second, more importantly, whereas prior studies primarily examine how external non-

government stakeholders (e.g., investors, creditors, or labor unions) use GASB-based information, 

this study reveals how governments themselves learn from and respond to GASB disclosures. 

Specifically, my findings suggest that the federal government leverages GASB-mandated financial 

information when allocating federal funds to universities. More broadly, this highlights that GASB 

information flows not only from public institutions to external users, but also within the public 

sector hierarchy, shaping inter-governmental decision-making.  

Lastly, this study offers policy insights into public procurement, particularly in the higher 

education sector. Unlike transactions in capital markets, public procurement often targets public 

goods characterized by high uncertainty, long horizons, and broader social welfare rather than 

private profits, such as scientific research, public infrastructure, and education investment. These 

investments cannot be financed on the same terms or with the same ease as private investments 

mediated through capital markets. For instance, when financing firms, lenders can typically secure 

their claims through collateral or residual ownership of the asset, and recover part of their 
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investment by liquidating the asset if necessary. In contrast, such mechanisms are largely absent in 

public procurement, as illustrated by the higher education sector: research projects may fail without 

generating recoverable value; and investments in students are non-collateralizable, as the 

individuals embodying such investments cannot be traded in a non-slave state. Against this 

backdrop, policymakers face the question of how to allocate limited funds effectively and 

efficiently within the public sector. This study highlights the role of financial disclosure as a policy 

instrument that operates through information provision rather than direct expenditure constraints. 

Rather than imposing funding caps or ex-ante restrictions, financial disclosure regulation can 

enhance the government’s ability to allocate resources more efficiently. At a minimum, the findings 

provide evidence that disclosure-based regulation can help the federal government and taxpayers 

better manage the public cost of research procurement, while improving research productivity in 

the higher education sector.  

A caveat worth noting when interpreting these results: although the analysis documents 

improvements in research productivity and student-oriented support alongside declines in average 

faculty compensation, this study does not make any claims about changes in welfare. The reduced-

form evidence presented here does not permit a structural assessment of welfare effects, nor does 

it allow definitive conclusions about the net welfare implications of the observed redirections.  

The remainder of the paper proceeds as follows. Section 2 develops the hypothesis. Section 

3 introduces the institutional setting of federal funding and the GASB 34/35 reform in IHEs, 

along with the research data. Section 4 presents the sample selection and empirical specifications. 

Sections 5 and 6 report the effects of GASB 34/35 on federal funding and discuss their economic 

implications. Finally, Section 7 presents concluding remarks.  

2. Conceptual Framework and Hypothesis  

I provide a general framework and hypothesis that links financial disclosure by contractors 

to government funding allocation decisions, before turning to the empirical examination in the 

setting of higher education sector.  

There is extensive evidence of waste in the public sector, where opacity has historically 

enabled weak oversight and inflated transfers. Building on this prior, I conjecture that disclosure 

by agents (e.g., contractors) may discipline their opportunistic behavior and thus reduce inefficient 
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transfers by principals (e.g., governments). Specifically, governments may revise funding decisions 

for institutions that previously benefited from opacity-driven overpayments, leading to lower 

funding levels following the disclosure mandate. In my framework, the disclosure mandates may 

have such effects through two distinct mechanisms: monitoring and private information signaling.  

A long line of investigations, audits, and enforcement actions has revealed extensive waste 

and widespread misbehavior in government purchase. Many such cases have been pursued by the 

U.S. Department of Justice (DOJ) and Office of Inspector General (OIG). For example, in 2024, 

Raytheon admitted to “defective pricing” in defense procurement contracts, which involved failing 

to disclose lower cost data in order to inflate prices, and the company agreed to pay more than 

950 million dollars in penalties and settlements (DOJ, 2024). As the DOJ noted, “Government 

contractors have an obligation to be fully transparent about their cost and pricing data …” (DOJ, 2024), 

underscoring how transparency plays a role in public procurement.  

Essentially, these cases illustrate how agents exploit incomplete information to extract private 

benefits from principals (Laffont and Tirole, 1993; Bajari et al., 2014). Contractors possess private 

information regarding their actual costs, operations, and quality, which principals cannot fully 

observe. This information asymmetry offers agents room for opportunistic misbehavior, such as 

cost padding and manipulation (Williamson, 1971; Rogerson, 1992b; Chen and Gunny, 2015). 

These practices ultimately lead to overbilling, allowing agents to capture excess payments that arise 

from incomplete information (e.g., Bandiera et al., 2009; Bajari et al., 2014). Recent literature 

highlights how transparency reshapes public procurement by mitigating information asymmetry. 

Coviello and Mariniello (2014) show that publicizing government purchases through newspapers 

significantly reduces procurement costs and rationalizes public spending. Duguay et al. (2023) find 

that disclosing procurement contracts on digital platforms promotes competitive bidding. Nathan 

(2024) further demonstrates that the data disclosure requirements under the Truth in Negotiations 

Act (TINA) lead to greater competition (i.e., more bids) and improved contract performance (i.e., 

less frequent renegotiations and cost overruns) in the public procurement.  

Financial disclosure, as a form of open data accessible to the general public, plays an 

important role in alleviating information asymmetry in government procurement. First, financial 

disclosure provides interested parties (e.g., citizens and regulators) with direct information (e.g., 
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operations, costs, and performance) to monitor and constrain agents’ opportunistic behavior 

(Healy and Palepu, 2001). Second, disclosure can enhance transparency even when the reporting 

is only indirectly informative. In such an information mosaic, dispersed interested parties can 

combine public disclosures with their private knowledge to infer true conditions (e.g., Grossman 

and Stiglitz, 1980; Cheynel and Levine, 2020), thereby informing principals and improving their 

decision-making. As a result, financial disclosure enhances transparency of the procurement 

information environment and constrains agents’ ability to overcharge from information asymmetry. 

I substantiate the argument by analyzing two underlying mechanisms and developing 

corresponding stylized models.  

Monitoring Mechanism: Political agency theory shows that better information about agents’ 

actions enables interested parties (e.g., citizens, media, and regulators) to hold those involved in 

public affairs more accountable (Besley 2006). Otherwise, principals with incomplete information 

have to provide agents with a residual surplus, commonly called information rent, to ensure 

incentive compatibility (e.g., Laffont and Tirole, 1993; Laffont and Martimort, 2002; Bolton and 

Dewatripont, 2004). These constraints give rise to information rents, which represent the cost 

borne by the principal to prevent agents from exploiting their informational advantage and 

deviating from the principal’s interest under asymmetric information. Specifically, to compensate 

agents' opportunity cost that exploits their private information in pursuit of self-interest, principals 

have to provide higher transfers. As a result, funding allocations deviate from the complete-

information benchmark, leading to overpayment and output losses (Baron and Myerson, 1982; 

Krähmer and Strausz, 2011). Accordingly, greater access to procurement-related financial 

information through disclosure increases scrutiny on agents and curbs their opportunistic behavior 

for overcharge (e.g., Duguay et al., 2023; Dong et al., 2025).  

Building on the seminal framework of Laffont and Tirole (1993), I provide a stylized model 

to formalize monitoring mechanism (see Appendix A). In this framework, asymmetric information 

gives rise to incentive-compatibility constraints that force the principal to deviate from the first-

best allocation. As a result, production is distorted downward for high-cost agents, reducing 

aggregate productive efficiency. In addition, these constraints require the principal to leave 

information rent to low-cost agents to deter them from deceptively misreporting their cost types. 
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By improving the information environment, mandatory disclosure relaxes these constraints, 

enhances monitoring, and reduces agents’ ability to extract rents.  

Private Information Signaling Mechanism: Disclosure targets not only principals but also 

the general public. When information becomes widely accessible, dispersed individual knowledge 

can be aggregated through observable actions, enabling more efficient resource allocation in 

society (e.g., Hayek, 1945; Grossman and Stiglitz, 1980). A growing body of literature in capital 

markets (e.g., Edmans et al., 2015; Zuo, 2016; Goldstein, 2023) and regulatory settings (e.g., Kang 

et al., 2021) demonstrates such learning from dispersed individual signals, showing how managers 

and regulators update beliefs and improve decisions based on the private information embedded 

in others’ actions. Specifically, when privately informed individuals respond to financial disclosure 

and act on their evaluations of agent, their observable actions (e.g., donations or gifts) reveal 

private signal to principals. Then, principals can acquire information about agents by observing 

the behavior of informed individuals and adjust their investment decisions accordingly. Disclosure 

enhances this process by improving private access to relevant information: disclosure makes 

external private actions more informative signals so that principals can use to refine subsequent 

funding decisions. That means, after the financial disclosure mandates, principals can learn about 

agents from these private responses and place greater weight on the resulting signals when 

mapping information into subsequent funding decisions.  

Based on the framework of Heutel (2014), I develop a stylized model to illustrate the 

economic intuition behind the private information signaling mechanism (see Appendix B). The 

private donor first infers project quality via disclosure and chooses a contribution accordingly. The 

government then observes this contribution, updates its beliefs about quality, and determines its 

funding decision. The model yields a separating Perfect Bayesian Equilibrium in which higher 

contributions signal higher quality. In equilibrium, the government increases its grant in response 

to a larger private contribution if and only if the marginal value implied by the donor’s quality 

signal exceeds the diminishing marginal returns to public-good provision.  

So far, my discussion suggests that mandatory financial disclosure can help reduce inefficient 

government transfers in public procurement by monitoring contractors and informing 

governments. Despite these theoretical predictions, however, the effects of disclosure on public 
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funding are not guaranteed to materialize in practice. Several frictions may attenuate or even offset 

the disciplinary and informational role of disclosure.  

First, disclosure may fail to enhance monitoring when information processing capacity is 

limited. Financial disclosures may provide only fragmented and indirect signals about procurement 

activities. As a result, although disclosure expands the information set, principals and third-party 

monitors may lack the expertise, incentives, or resources to effectively interpret and act on 

complex financial reports (e.g., Bloomfield, 2002; Hirshleifer and Teoh, 2003; Blankespoor et al., 

2020). Second, the private information signaling mechanism may break down when private 

contributions are weakly informative. If privately informed individuals face coordination problems 

or non-pecuniary motives (e.g., political ideology or social preferences), their observable actions 

may not reliably reflect underlying project quality (e.g., Bénabou and Tirole, 2006; DellaVigna et 

al., 2012). In such settings, principals may rationally discount private donations as noisy or biased 

signals, weakening their responsiveness to these actions. Third, transparency from disclosure may 

not work when it targets government actions with dispersed externalities. In such a case, the 

benefits of improved information accrue broadly, while the costs of coordination and negotiation 

are borne privately rather than internalized collectively, making Coasian bargaining difficult to 

achieve (e.g., Coase, 1960; Dranove et al., 2003; Weil et al., 2013; Bonetti et al., 2023). As a result, 

even when disclosure makes a difference, collective action problems and free-rider incentives may 

prevent interested parties from translating information into government actions.  

Since the net effects of mandatory financial disclosure are not clear ex-ante, I state my 

hypothesis in a null form:  

Null Hypothesis: Mandatory financial disclosure by contractors does not affect government 

funding allocation in the public sector.  

3. Institutional Setting and Data Collection  

I examine how financial disclosure by contractors affects federal agencies’ allocation of 

research funding by using the implementation of GASB 34/35 across U.S. public colleges. In this 

section, I first provide background on public procurement and the GASB 34/35 reforms in 

institutions of higher education (IHEs). I then describe the data sources used in this study.  

3.1 Background of Public Procurement in IHEs  
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In this part, I will introduce government procurement in IHEs. I focus exclusively on federal-

level procurement, as state-level funding is typically directed toward in-state public institutions. In 

contrast, federal funds are generally open to institutions across the country, creating a competitive 

environment in which universities compete nationally for federal funds. Dong et al. (2025) 

provides more details regarding the research funding in IHEs.  

3.1.1 Government Procurement in IHEs  

The federal government procures public goods, such as research and technology, primarily 

from research universities for public needs through federally sponsored programs. Federally 

sponsored programs here are those “research and development, training, and other sponsored 

work performed by colleges and universities under grants, contracts, and other sponsored 

agreements with the federal government” (Office of Management and Budget, 1979).  

The costs associated with such procurement, i.e., federally funded research, are classified into 

direct costs and facilities & administrative (F&A) costs (see OA-A Figure 1 in online appendix A). 

Direct costs can be directly attributed to a specific research project, such as personnel, equipment, 

materials and supplies, and travel. In contrast, F&A costs, also known as indirect costs, are “those 

that are incurred for common or joint objectives and therefore cannot be identified readily and 

specifically with a particular sponsored activity” (Office of Management and Budget, 1979). 

Facilities costs include expenses such as depreciation of research buildings, and administrative 

costs cover institution-wide supporting services, including budget and human resources offices.  

Both direct and F&A costs are reimbursable by the federal government. Direct costs are 

proposed at the project level by researchers and reviewed by budget offices within IHEs prior to 

submission. Federal agencies then evaluate proposed budgets alongside scientific merit, requiring 

that costs be “reasonable, necessary, and allowable” under federal cost principles (Office of Justice 

Programs, 2020). Since F&A costs cannot be allocated to individual projects, they are reimbursed 

as a fixed percentage of direct costs, known as the F&A cost rate. This rate is periodically 

negotiated between IHEs and their cognizant federal agencies based on historical institutional data, 

including the ratio of total F&A costs attributable to federally sponsored research to total direct 

costs. Once established, the negotiated rate applies uniformly to federally funded research across 

agencies (Azoulay et al., 2025).  
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3.1.2 The Federal Funding Process  

Federal research funds are available through many federal agencies. Here, I briefly introduce 

the stylized pattern for how federal agencies operate through the lens of the National Institutes of 

Health (NIH, 2024). The federal research funding process can be summarized in three stages: pre-

award assessment, award review and budget negotiation, and post-award monitoring (see Figure 

2).  

First, prior to award issuance, federal agencies conduct a pre-award risk assessment focused 

on the recipient institution. Federal regulations require awardees to maintain effective internal 

controls over federal funds, and agencies rely on institutional financial reports and audit 

information to assess whether an institution has adequate financial management capacity. 

Information on internal controls at this stage determines whether an institution is eligible for 

standard awards or subject to additional conditions.  

Second, during award review and budget negotiation, federal agencies evaluate proposed 

budgets at the project level, focusing on cost reasonableness, necessity, and alignment with the 

proposed research. Scientific merit is assessed by peer reviewers, who evaluate the quality, 

feasibility, and significance of the proposed research. Budgetary and administrative review, by 

contrast, is conducted by agency officials (e.g., grants management officers in NIH), who are 

responsible for reviewing, negotiating, and approving proposed costs. While institutional internal 

controls are not reassessed at this stage, agencies rely on established institution-level financial 

parameters based on prior financial reporting (e.g., the negotiated F&A rate) when reviewing 

project-level budgets.  

Third, after an award is made, federal agencies engage in post-award monitoring. Agencies 

use ongoing financial reporting (e.g., institutional disclosures), drawdown data, and audit results 

(e.g., Single Audits) to monitor compliance with federal cost principles and to evaluate the 

continued effectiveness of institutional internal controls. These reports inform corrective actions, 

additional reporting requirements, or enforcement measures when necessary.  

Overall, institutional financial reports and internal control information play an important role 

in both pre-award assessment and post-award monitoring. At the same time, such information 

could inform agency officials’ decision-making during award reviews and budget negotiations.  
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3.1.3 Opportunistic Behavior in Research Funds  

Despite rigorous ex-ante approval processes and ex-post federal audit, there is evidence of 

inefficient use of federal funds in IHEs. Both researchers and institutions may have incentives to 

overcharge the federal government (Jenny, 1996). Researchers may inflate direct costs to generate 

excess funds for discretionary purposes, such as food, supplies, or unrelated travel (e.g., DOJ, 2020; 

OIG, 2021). Institutions may also benefit, as higher direct costs increase reimbursable indirect 

costs, which are proportional to direct expenditures. These additional indirect funds can be used 

to support facilities and administrative functions that would otherwise require institutional 

resources (e.g., Lichtenberg, 1992; Rogerson, 1992a; Thomas and Tung, 1992). Since both 

researchers and institutions can benefit from weak monitoring environment, they may lack 

incentives to ensure efficient use of federal funds.  

A substantial body of anecdotal evidence also illustrates such behavior. For example, the OIG 

reported that Northeastern University improperly claimed $194,890 under a federal grant initiated 

in 1996 (OIG, 2005). Similarly, the OIG found that the University of Massachusetts Medical 

School overstated its claim by $249,525 under a grant from the NIH that began in 2001 (OIG, 

2006). More recently, federal enforcement actions suggest that such practices persist. In 2020, 

Harvard University paid more than $1.3 million to settle allegations of overcharging NIH grants 

(DOJ, 2020). In 2021, the University of Nevada, Las Vegas agreed to pay $1.4 million for 

submitting improper claims under NIH and Health Resources and Services Administration (HRSA) 

grants (OIG, 2021). In all of these cases, the misallocated funds were ultimately recovered, and the 

institutions were penalized.  

3.2 Background of Financial Disclosure across U.S. Colleges  

3.2.1 The History of Financial Reporting  

The Higher Education Act of 1965 mandated that institutions participating in Title IV federal 

student aid programs (e.g., Pell grants and federal student loans) report data on institutional finance. 

The IPEDS finance survey, conducted by the U.S. Department of Education’s National Center of 

Education Statistics, serves the national need for disclosure in IHEs. IPEDS has collected 

institutional finance data for all Title IV-eligible institutions since the academic year 1986/87. For 

the entire timeline, please refer to Figure 2.  
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From 19861 to 1995, both public and private institutions were required to report financial 

information using the same form, known as the “Common Form” (or “Old Form”), with public 

institutions continuing to use the Common Form through the early 2000s. During this period, all 

colleges and universities followed the accounting and reporting standards described in the 

American Institute of Certified Public Accountants’ (AICPA) 1973 audit guide (AICPA, 1973). 

However, the Common Form relied on a traditional fund-accounting structure that was not well 

aligned with either the FASB or GASB 34/35. As Ingram (1984) criticized, “the basic accounting 

entity … is the fund. … [and] consolidated reporting of these funds is prohibited”. As a result, key elements 

of modern financial reporting (e.g., total assets, total liabilities, or a clear differentiation among 

operation activities) were entirely absent from the Common Form. The financial information is 

fragmented and less informative for users. Consistent with these concerns, GASB later concluded 

that “fund group reporting … was not essential for most users’ understanding of the financial position and results 

of operations of public colleges and universities” and that “fund group information … does not help users to 

understand how short-term results affect the long term” (GASB 35, 1999). In summary, the limitations of 

Common Form reduced comparability across institutions and increasingly conflicted with a 

growing need for transparency in the public sector.  

Starting in academic year 1996, private not-for-profit institutions were first required to follow 

the financial reporting models issued by the FASB2 (U.S. Department of Education, NCES 2000). 

Later, public institutions were also affected by changes to the Governmental Accounting Standards 

Board (GASB), which was phased in between 2001 and 2003. Most public institutions were using 

GASB reporting standards in 2001, but some continued to use the Common Form through 2002; 

all institutions were required to report using GASB standards by 2003.3  

Beginning in 2007, IPEDS introduced the “Aligned Form” to further improve comparability 

across institutions reporting under FASB and GASB standards. The Aligned Form harmonized 

item definitions and reporting categories across sectors, but did not alter the underlying accounting 

frameworks themselves; institutions continued to follow either FASB or GASB standards, with 

 
1 Throughout this paper and my data, years typically refer to the fall semester of an academic year. For example, 
1986 refers to the 1986/87 academic or fiscal year.  
2 The new FASB model is contained in Statement of Financial Accounting Standards (SFAS) Nos. 116 (FASB, 
1993a), 117 (FASB, 1993b), and 124 (FASB, 1995).  
3 IPEDS Finance Data FASB and GASB - What's the Difference? A Guide for Data Users, IPEDS, available at: 

Link  

https://nces.ed.gov/ipeds/report-your-data/data-tip-sheet-distinguishing-finance-standards-fasb-gasb
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the aligned templates simply standardizing how those standards were translated into the IPEDS 

survey.  

3.2.2 GASB 34/35 Adoption across U.S. Public Colleges  

Private institutions experienced a substantial modernization of their financial reporting 

beginning in 1996, when they were required to adopt the FASB not-for-profit reporting model. 

Relative to the AICPA’s 1973 audit guide and the IPEDS Common Form, the FASB offered a 

materially richer depiction of institutional financial position, greatly enhancing transparency and 

facilitating more effective external monitoring (e.g., Benston et al., 2007). In contrast, the similar 

transparency reforms for public institutions did not occur until the implementation of GASB 

Statements 34 and 35.  

As stated in GASB No. 34’s Introduction, its objective was to enhance transparency and 

accountability in the public sector:  

 

“1. The objective of this Statement is to enhance the understandability and usefulness of the general 

purpose external financial reports of state and local governments to the citizenry, legislative and 

oversight bodies, and investors and creditors. GASB Concepts Statement No. 1, Objectives of Financial 

Reporting, recognizes these groups as the primary intended users of governmental financial reports 

and establishes financial reporting objectives to meet their information needs. Those objectives are the 

foundation for the standards in this Statement.  

 

2. Accountability is the paramount objective of governmental financial reporting-the objective from 

which all other financial reporting objectives flow. Governments’ duty to be accountable includes 

providing financial information that is useful for economic, social, and political decisions. Financial 

reports that contribute to these decisions include information useful for (a) comparing actual financial 

results with the legally adopted budget, (b) assessing financial condition and results of operations, (c) 

assisting in determining compliance with finance related laws, rules, and regulations, and (d) assisting 

in evaluating efficiency and effectiveness.”  

(GASB 34, 1999, ¶1)  

 

To achieve this purpose, GASB 34 introduced several fundamental changes. First, it adopted 

entity-wide accrual financial statements rather than the fund-based reporting standard, providing 

a comprehensive view of an institution’s financial position and resource flows. Second, it mandated 

the inclusion of Management’s Discussion and Analysis (MD&A), requiring management to offer 

narrative explanations of financial performance, major events, and year-to-year changes. Moreover, 

GASB 34 required clearer explanations in several concrete areas, including major revenue sources, 
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expense classifications, and significant accounting policies. Collectively, these reforms showed a 

substantial shift toward greater transparency, comparability, and decision-usefulness in the 

financial reporting of the government sector.  

GASB 35 extended this framework to public colleges and universities, formalizing their 

integration into the governmental model and eliminating the prior AICPA College Guide approach. 

GASB 35 requires public higher education institutions to prepare financial statements that meet 

stakeholder information needs. As stated in the Summary:  

 

“This Statement establishes accounting and financial reporting standards for public colleges and 

universities within the financial reporting guidelines of GASB Statement No. 34, Basic Financial 

Statements—and Management’s Discussion and Analysis—for State and Local Governments. … Under 

this guidance, in its separately issued reports, a public institution is required to include management’s 

discussion and analysis (MD&A); basic financial statements, as appropriate for the category of special-

purpose government reporting selected; notes to the financial statements; and required supplementary 

information other than MD&A.” 

(GASB 35, 1999, Summary)  

 

The Introduction section further clarifies the purpose of the Statement:  

 

“The objective of this Statement is to enhance the understandability and usefulness of the general 

purpose external financial reports issued by public colleges and universities. The standards are 

designed to provide financial information that responds to the needs of the three groups of primary 

users of general purpose external financial reports: (a) those to whom government is primarily 

accountable (the citizenry), (b) those who directly represent the citizens (legislative and oversight 

bodies), and (c) those who lend or who participate in the lending process (investors and creditors).”  

(GASB 35, 1999, ¶1)   

 

This reflects a substantial expansion in the scope of financial disclosure relative to the limited 

information provided under the Common Form. Moreover, although GASB 35 largely adopted 

the framework established by GASB 34, it also introduced requirements that are tailored 

specifically to the higher education sector. In practice, these provisions generate more granular 

disclosures than those required for general-purpose governments. For example, public institutions 

must separately identify major components of research expenses, including salaries, laboratory 

operations, depreciation of research facilities and equipment, among others.  

Taken together, the implementation of GASB 34/35 markedly increased the granularity, 

scope, and transparency of accounting information available to the public. Consistent with this, 
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recent research documents that GASB standards materially affect the information environment 

and generate real economic effects (e.g., Dambra et al., 2023; Baber et al., 2024). At the same time, 

a long line of literature shows that such increased segment-level disclosure significantly alters 

information and monitoring environments (e.g., Berger et al., 2003; Hirst et al., 2007; Berger et al., 

2024; Jing et al., 2025). Accordingly, the adoption of GASB 34/35 is a quasi-experimental 

regulatory shock that substantially improves the financial transparency of public institutions.  

3.3 Data Collection  

In this paper, I collect data from several public data source, including the Integrated 

Postsecondary Education Data System (IPEDS), College Scorecard, the U.S. Department of 

Education’s Office of Federal Student Aid, the United States Patent and Trademark Office 

(USPTO), and Elsevier’s ScienceDirect/Scopus databases.  

IPEDS provides a comprehensive set of institution-level statistics, including information on 

institutional characteristics, enrollment, staffing, finances, etc. These data are used to measure 

institutional structure (e.g., campus configuration, control, and size), financial resources (e.g., 

federal, state, and private funding), and research activity (e.g., research expenditures). IPEDS also 

reports detailed information on student financial aid received by students at each institution, such 

as federal student grants.  

The U.S. Department of Education's Office of Federal Student Aid provides data about 

federal financial assistance programs, including student aid data (Title IV loans, grants, and 

campus-based programs). I obtain the student loan borrowing data here.  

Patent data are obtained from the USPTO, primarily using the “U.S. Colleges and Universities—

Utility Patent Grants” series compiled by the Patent Technology Monitoring Team. This dataset 

provides annual counts of patent applications and grants assigned directly to U.S. universities. To 

measure the full scope of institutions’ innovation activities, I extend these records by identifying 

patents filed under affiliated entities (e.g., university foundations, research institutes, and 

technology transfer offices) through manual matching under the assistance of AI tools. Finally, 

this yields a consolidated patent record for each university that includes assignments under both 

the university’s official name and its affiliated organizations.  

Last, to measure academic research output, I use Elsevier’s ScienceDirect/Scopus database, 
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which provides publication counts for each institution by year, covering journal articles, 

conference papers, book chapters, case reports, and other indexed outputs.  

4 Sample Selection and Research Design  

4.1 Sample Selection  

I restrict the analysis sample to not-for-profit U.S. research universities, defined as Research 

I (i.e., R1, or previously called “Doctoral/Research Universities-Extensive”) and Research II (i.e., 

R2, or previously called “Doctoral/Research Universities-Intensive”) institutions under the 

2000/01 Carnegie Classification, which was one year prior to the implementation of GASB 34/35. 

I further exclude U.S. service schools and institutions located in U.S. overseas territories and 

insular areas to ensure comparability across institutions.  

I limit the sample period to academic years 1999 through 2008 for two reasons. First, data 

coverage in the IPEDS prior to 1999 contains substantial missing observations, which would 

reduce data reliability. Second, I end the sample period in 2008 to avoid potential confounding 

factors of the global financial crisis. Prior evidence indicates that U.S. federal government contract 

spending declined following the financial crisis (e.g., Jordan 2012). The final sample used in the 

analysis is summarized in Table 1.  

4.2 Research Design  

4.2.1 Identification Strategy  

As discussed above, private research universities have adopted FASB since the academic year 

1996. Relative to the AICPA’s 1973 audit guide for the IPEDS Common Form, FASB provides a 

substantially richer depiction of an institution’s financial position, thereby enhancing transparency 

and facilitating external monitoring (e.g., Benston et al. 2007). In contrast, public research 

universities did not experience comparable transparency reforms until the implementation of 

GASB 34/35 in 2001.  

Leveraging the implementation of GASB 34/35 as an exogenous regulatory shock that 

mandated more transparent financial disclosure for public institutions (see Figure 3), I employ a 

staggered difference-in-differences (diff-in-diffs, DiD, or DD) design to investigate the real effects 

of financial disclosure mandate on the allocation of federal funds. Specifically, the identification 

strategy compares public institutions required to adopt GASB 34/35 with a set of private 
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institutions that were not subject to the disclosure regulation.  

4.2.2 Empirical Specifications  

The baseline specification for testing the effects of GASB 34/35 on the allocation of federal 

funds is as follows:  

𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝑖,𝑡 = 𝛽0 + 𝛽1𝐺𝐴𝑆𝐵𝑖,𝑡 + 𝛾𝑿𝑖,𝑡 + 𝛼𝑖 + 𝜑𝑡 + 𝜀𝑖,𝑡         (1) 

where 𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝑖,𝑡  is the variable of our interest in academic year 𝑡  for institution 𝑖 . 

𝐺𝐴𝑆𝐵𝑖,𝑡 is an indicator variable that equals 1 if institution 𝑖 adopted GASB 34/35 in academic 

year 𝑡, otherwise 0. 𝑿𝑖,𝑡 is a vector of control variables, including institutional size, i.e., 𝑆𝑖𝑧𝑒; 

and the natural logarithm of the number of school faculty, i.e., 𝐿𝑛(# 𝑓𝑎𝑐𝑢𝑙𝑡𝑦). 𝛼𝑖 and 𝜑𝑡 are 

fixed effects for university and academic year. Heteroscedasticity-consistent standard errors are 

two-way clustered by the academic year and state level. The definition of each variable is provided 

in Appendix C.  

𝛽1 is the diff-in-diffs estimator that captures the net effect of GASB 34/35 adoption on the 

variable of our interest, such as the amount of federal funding received by an institution. As 

discussed in the Hypotheses section, the net effects are theoretically unclear ex-ante, and therefore 

no directional prediction is imposed here.  

Two considerations are worth noting. First, although the implementation of GASB 34/35 

was phased in across three waves, I employ a staggered diff-in-diffs design rather than a stacked 

approach (e.g., Cengiz et al. 2019; Baker et al. 2022). This is motivated by the fact that 143 of the 

154 public research universities adopted GASB 34/35 in the first phase, while only a small number 

of institutions adopted in phases two and three (see Table 1). Recent work shows that stacked DiD 

estimators can be problematic when treatment timing is highly unbalanced, as implicit weighting 

may introduce compositional bias and distort estimation (Wing et al. 2024). Other recent event-

study estimators are likely subject to similar concerns in such settings (de Chaisemartin and 

d’Haultfoeuille 2020; Sun and Abraham 2021; Callaway and Sant’Anna 2021; Borusyak et al. 2024). 

Nevertheless, I conduct a series of robustness tests to address potential concerns about the internal 

validity of my research design later (Baker et al. 2022; Rambachan and Roth 2023). Second, 

heteroskedasticity-consistent standard errors are two-way clustered by the academic-year and state 

levels to account for serial correlation over time and policy correlation within states (Abadie et al. 
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2023).  

4.3 Descriptive Statistics  

Table 2 presents descriptive statistics for variables used in the analysis. The sample comprises 

2,160 institution-year observations and exhibits significant cross-sectional variation in institutional 

characteristics, funding, and academic outputs.  

Federal funds constitute a major component of institutional resources. The median amount 

of federal grants is approximately $59 million, with the interquartile range spanning from about 

$25 million at the 25th percentile to $148 million at the 75th percentile, which exhibits reasonable 

variations. Similar variation is observed for private gifts and state grants, though their magnitudes 

are relatively smaller. Given the wide dispersion in funding variables, the main analyses rely on 

their natural logarithms. Accordingly, the regression specifications primarily capture percentage 

changes rather than level effects, facilitating economic interpretation of the estimated coefficients. 

Importantly, I do not employ log-one-plus transformations, as such adjustments may introduce 

bias in log-linear models when the dependent variable is right-skewed (e.g., Cohen et al., 2022; 

Chen and Roth, 2024). Instead, we follow standard practice by using log-transformed variables. 

5 GASB 34/35 and Allocation of Federal Funding  

I begin by examining whether and how the implementation of GASB 34/35 affects the level 

of federal research funding received by public universities. Next, I examine the mechanisms 

underlying these changes.  

5.1 Main Results: The Real Effects of GASB 34/35 Adoption on Federal Grants  

I analyze the real effects of GASB 34/35 adoption on the allocation of federal grants by 

estimating equation (1). The first two columns in Table 3 report the baseline results. In column 1, 

the coefficient on 𝐺𝐴𝑆𝐵 is −0.079 (𝑝-value <0.01), indicating that, following the implementation 

of GASB 34/35, federal grants to public universities decline by 7.9% relative to private universities. 

Based on the sample mean, this effect corresponds to a reduction of approximately $9.45 million 

in federal grants along the intensive margin. Given that the effects of financial disclosure may 

materialize with a delay, I next examine whether earlier disclosure affects the subsequent allocation 

of federal grants. Specifically, I re-estimate equation (1) using lead values of federal grants as the 

dependent variable. The results in column (2) are consistent with the prior finding, as the 
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coefficient on 𝐺𝐴𝑆𝐵 remains negative and statistically significant (𝑝-value < 0.01).  

Since the allocation of federal grants may also be influenced by contemporaneous state-level 

policy shocks, I further control for state-year fixed effects to absorb unobserved variation at the 

state-year level. Columns (3) and (4) in Table 3 report the results from these specifications. The 

estimated coefficient on 𝐺𝐴𝑆𝐵  remains significantly negative (𝑝 -value < 0.01), with a larger 

magnitude, showing that the main findings are robust to state-level heterogeneity. Overall, these 

results suggest that, on average, the GASB 34/35 implementation leads to a decrease in the level 

of federal funds received by public universities.  

5.2 Robustness Tests   

In this section, I conduct a series of robustness tests to address potential concerns regarding 

the main results.  

Parallel Trends Assumption. The internal validity of my analysis requires that public 

(treated) and private (control) universities would have experienced similar trends in federal funds 

but for the GASB 34/35 regulatory treatment. A common way to gauge the plausibility of the 

parallel trends assumption is to check for the absence of diverging trends before treatment. Figure 

4 plots the dynamic event-study of the two-way fixed effects (TWFE) model as equation (1), along 

with 95% confidence level. The figures confirm the absence of diverging pre-trends in federal 

grants, which supports a causal interpretation of the main results.  

Honest DiD. While the absence of diverging pre-trends provides supportive evidence for 

the parallel trends assumption, it cannot fully rule out the possibility of violations, as we cannot 

observe the counterfactual of the parallel trends post-treatment. To assess the robustness of the 

results to such potential violations, I use the Honest DiD approach (Rambachan and Roth, 2023). 

Figure 5 reports robust confidence intervals that allow for limited deviations from parallel trends 

in the post-treatment period, subject to either relative magnitude restrictions or smoothness 

restrictions. Under both sets of restrictions, the estimated effects of GASB 34/35 adoption on 

federal grants remain significantly negative over a wide range of values of the sensitivity parameter. 

These findings suggest that the main results remain robust even under unobservable counterfactual 

scenarios in which the parallel trends assumption is slightly violated in the post-treatment period.  

Bacon Decomposition and Treatment Heterogeneity. Recent studies show that, in 
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settings with staggered treatment timing, TWFE DiD estimators may combine multiple 2×2 

comparisons with potentially negative weights, which can distort the estimated causal effects in 

the presence of treatment effect heterogeneity (Baker et al., 2022).  

To assess whether such concerns are relevant in my study, I first decompose the TWFE 

estimator using the Goodman-Bacon decomposition (Goodman-Bacon, 2021) decomposition. 

Panel A of Figure 6 reports the Bacon decomposition results. The figure shows that the estimated 

treatment effect is primarily driven by comparisons between public and private universities. Only 

a small fraction of the overall estimate is attributable to comparisons across public universities 

with different adoption timings. Although a limited number of 2×2 comparisons yield positive 

estimates, their weights and economic magnitude are negligible, and do not overturn the overall 

negative effect. Taken together, these results suggest that the TWFE estimate is not driven by 

problematic comparisons and that the direction of the estimated effect is not distorted.  

Panel B further examines treatment effect heterogeneity using quantile DiD regression. The 

results reveal heterogeneity across institutions: the decline in federal grants following GASB 34/35 

adoption is more pronounced among universities that received larger federal grant allocations prior 

to GASB 34/35. This pattern is consistent with the possibility that universities with larger federal 

grant allocations faced greater scope for opportunistic or inefficient use of federal funds prior to 

GASB 34/35 adoption.  

Oster Test. I use the Oster test (2019) to assess the sensitivity of the main results to omitted 

variable bias. The intuition underlying the Oster test is that the bias arising from omitted 

observable controls is informative about the potential bias from unobservable factors. The test 

estimates 𝛿, the ratio of selection on unobservables relative to selection on observables that would 

be required to explain away the estimated effects. As reported in Table OA-A Table 1, the 

estimated values of 𝛿̂  are negative across all specifications. Following Satyanath et al. (2017), 

negative 𝛿̂ implies that accounting for unobservable factors would further strengthen, rather than 

attenuate, the estimated treatment effects. Overall, the results indicate that unobservable factors 

are unlikely to offset the estimated treatment effects; if anything, accounting for such factors would 

strengthen the estimated causal estimates.  

Sample without Staggered Treatment Timing. To further alleviate concerns related to 
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the TWFE model under staggered treatment timing (Baker et al., 2022), I restrict the sample to 

public research universities that adopted GASB 34/35 in Phase 1 and exclude those in Phase 2 

and Phase 3. This restriction ensures a common treatment timing across treated institutions and 

avoids comparisons between early- and late-treated units. As reported in Table OA-A Table 2, the 

estimated coefficient on GASB remains negative and statistically significant across all 

specifications, with magnitudes comparable to the baseline results.  

5.3 Mechanisms  

As discussed above, mandatory financial disclosure reduces the allocation of federal funds to 

public institutions of IHEs. To interpret this effect as an economic consequence of increased 

information transparency, a key question is the mechanism through which disclosure generates 

real effects on the allocation of federal funding. I test two possible channels: monitoring and 

private information signaling.  

5.3.1 Mechanism: Monitoring  

Disclosure mandates can provide interested parties with additional information, thereby 

enhancing monitoring and constraining opportunistic behavior. If disclosure mandates indeed 

operate through an improved monitoring channel, their effects should be more pronounced in 

universities with more complex organizational structures ex-ante. Prior literature supports this, 

showing a close relationship between organizational complexity and opportunistic behavior. For 

example, Bushman et al. (2004) show that firms with greater organizational complexity face 

heightened challenges in mitigating moral hazard and information asymmetry. Related evidence 

indicates that complex firms’ structures facilitate opportunistic activities, such as aggressive tax 

planning and self-serving behaviors (Bennedsen and Zeume, 2018).  

I primarily use two measures to proxy for organizational complexity in this study. The first 

set captures structural complexity through the existence and number of campuses, reflecting the 

geographic and administrative dispersion of a university. The second captures complexity based 

on the breadth of academic programs offered, reflecting differences in internal coordination.  

Table 4 reports evidence consistent with the prediction for monitoring channel. Across all 

specifications, the two-way interaction terms between GASB adoption and proxies for 

organizational complexity are negative and statistically significant. In column (1), the coefficient 
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on 𝐺𝐴𝑆𝐵 ×  𝑀𝑢𝑙𝑡𝑖_𝑐𝑎𝑚𝑝𝑢𝑠  is significantly negative, indicating that the decline in federal 

grants after GASB adoption is larger for universities operating multiple campuses. Column (2) 

shows a similar pattern when structural complexity is measured by the number of campuses. The 

estimated coefficient on the interaction term implies that each additional campus is associated with 

an incremental 1.8% larger decline in federal grants after GASB adoption. Column (3) further 

demonstrates that universities with greater academic complexity experience a significantly larger 

reduction in federal grants after GASB 34/35 implementation.  

Taken together, these results suggest that the effects of mandatory financial disclosure are 

stronger in institutions with more complex organizational structures, where information 

asymmetry is likely to be more severe ex-ante. This pattern is consistent with a monitoring 

mechanism through which transparent disclosure improves oversight and constrains opportunistic 

behavior.  

5.3.2 Mechanism: Private Information Signaling  

Disclosure targets not only federal agencies but also the general public. If disclosure enhances 

the informational content of privately informed individuals’ actions, federal agencies should place 

greater weight on observable private contributions when making subsequent funding decisions. In 

the context of GASB 34/35, federal grant allocations should become more responsive to private 

donations, as these donations increasingly reflect informed assessments of universities. I test this 

implication by examining whether the association between private gifts and subsequent federal 

funding strengthens after GASB 34/35, consistent with federal learning from the signals 

embedded in private information.  

To test the private information signaling mechanism, I focus on two primary sources of 

external funding signals: private donations and state grants. Private donations are broadly available 

across U.S. universities and reflect dispersed, privately informed assessments of institutions by 

donors. In contrast, state grants are primarily directed toward public universities within a given 

state and embody funding decisions made by state governments, which may also possess 

institution-specific information.  

Table 5 reports evidence consistent with the private information signaling mechanism. 

Overall, after GASB 34/35, federal grants to public universities significantly decline and are more 
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responsive to the prior external signals. Column (1) shows that the interaction term 𝐺𝐴𝑆𝐵 ∗

𝐿𝑛($ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑔𝑖𝑓𝑡)𝑡 is significantly positive, indicating that subsequent federal grant allocations 

become more responsive to previous private donations following GASB 34/35 adoption. Column 

(2) presents similar evidence using state grants as an alternative source of external funding signals. 

The positive and significant coefficient on the interaction term 𝐺𝐴𝑆𝐵 ∗ 𝐿𝑛($ 𝑆𝑡𝑎𝑡𝑒 𝑔𝑟𝑎𝑛𝑡)𝑡 

indicates that federal agencies also place greater weight on state funding decisions following GASB 

34/35.  

Extending this analysis, I further examine the dynamic regulatory learning process underlying 

the private information signaling mechanism (Figure 7). Dynamic event-study evidence shows that 

the responsiveness of federal funding to private donations emerges gradually and becomes 

statistically significant in the later post-GASB 34/35 periods. By contrast, federal funding 

allocations are responsive to state grants even prior to GASB 34/35, reflecting the long-standing 

informational role of state funding decisions; similarly, this responsiveness also significantly 

strengthens in the post-GASB 34/35 periods.  

Together, these results suggest that enhanced disclosure improves the informational 

environment by making privately informed actions more informative signals, which federal 

agencies incorporate into subsequent grant allocation decisions. This learning process among 

federal agencies evolves gradually over time.  

6 Economic Implications of GASB 34/35  

A natural follow-up question in the context of GASB 34/35 concerns its downstream 

economic implications. This section examines how public universities operate following 

reductions in federal funding after GASB 34/35, and how federal funding allocations shift across 

university activities. I focus on changes in research output conditional on funding and the 

redirection of federal resources across different stakeholder groups within universities.  

6.1 GASB 34/35 and the Efficiency of University Output  

While GASB 34/35 adoption is associated with a reduction in the level of federal funding 

received by public universities, an important question is whether universities adjust by using 

available resources more efficiently. Prior literature highlights a trade-off in the economic 

consequences of transparency: increased disclosure can improve efficiency by mitigating 



28 
 

information asymmetry and promoting competition (e.g., Coviello and Mariniello, 2014; Nathan, 

2024), but it may also introduce rigidity that constrains informed discretion and adversely affects 

execution efficiency (Duguay et al., 2023). Despite this controversy, early literature supports that 

transparency and auditing can enhance efficiency in the use of school resources through effective 

monitoring (e.g., Saito and Mcintosh, 2010).  

To examine the efficiency of university research output, I measure research productivity as 

research outputs scaled by prior-period research expenditures. Specifically, the dependent variables 

include the number of patent applications and patent grants in academic years 𝑡 + 1 per million 

dollars of research expenditure in year 𝑡  (# 𝑝𝑎𝑡𝑒𝑛𝑡𝑡+1/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡 ), as well as the natural 

logarithm of publications in year 𝑡 + 1  per million dollars of research expenditure in year 𝑡 

(𝐿𝑛(# 𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑡+1/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡)). Research activities are inherently forward-looking because 

research expenditures incurred in a given period typically translate into outputs only in subsequent 

periods. Accordingly, I relate research expenditures in year 𝑡 to patents and publications realized 

in years 𝑡 + 1, allowing for the delayed nature of the research production process.  

Table 6 reports the effects of GASB 34/35 on university research output. In column (1), the 

estimated coefficient implies that, after GASB 34/35 adoption, public universities generate 

approximately 0.062 additional patent applications per million dollars of research expenditure in 

the subsequent year. Column (2) shows a similar pattern for patent grants, with GASB adoption 

associated with an increase of about 0.076 additional patent grants per million dollars of research 

spending. Column (3) indicates that publication efficiency improves after GASB 34/35, with the 

estimated coefficient implying an approximately 12.3% increase in publications per million dollars 

of research spending. To further account for the delayed nature of the research process, I examine 

output efficiency using research outputs measured two years after research expenditures are 

incurred; the results remain qualitatively identical, and my conclusion still holds (OA-A Table 3).  

Overall, these results indicate that GASB 34/35 adoption is associated with a more efficient 

conversion of research expenditures into observable academic outputs. Importantly, these gains 

in output efficiency occur despite an overall reduction in federal funding levels, suggesting that 

increased financial transparency is linked to efficient use of resources.  

6.2 Spillover Effects of GASB 34/35  
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This section examines how GASB 34/35 reshapes the internal allocation of federal funds 

within universities, affecting both student-oriented funding and faculty labor outcomes.  

6.2.1 Redirecting Federal Funds toward Student Aid  

Government purchases in IHEs extend beyond procurement for research and technology, as 

well as investments in human capital (Avery and Turner, 2012). In addition to funding scientific 

research, governments provide student grants and loans to facilitate access to higher education and 

support human capital accumulation for society (Friedman, 1962). Against this backdrop, this 

subsection examines whether, after GASB 34/35 adoption, federal funding is redirected within 

public universities toward student-oriented financial support, such as federal student grants and 

loans.  

Table 7 reports evidence consistent with a reallocation of federal funds toward student-

oriented support after GASB 34/35 adoption. In column (1), the significantly positive coefficient 

on 𝐺𝐴𝑆𝐵 implies an approximately 8.9% increase in federal student grant funding after GASB 

34/35 adoption. Column (2) shows a similar pattern for federal student loans, with the coefficient 

suggesting an economically sizable 31.1% increase. Based on the sample means, these estimates 

correspond to increases of about $1.1 million in federal student grants and $8.6 million in federal 

student loans, respectively. Notably, the combined increase in student-oriented funding (about 

$9.7 million) is comparable in magnitude to the previously documented reduction of around $9.45 

million in federal research grants (section 5.1), suggesting a reallocation of federal funds within 

public universities rather than an overall contraction in federal support.  

Taken together, these results suggest that reductions in federal research funding associated 

with GASB 34/35 are accompanied by a shift in federal funding toward investments in human 

capital. Rather than withdrawing support uniformly, the government appears to reallocate 

resources within universities toward student-focused financial aid.  

6.2.2 Faculty Compensation and Mobility  

Beyond redirecting federal funds from research to human capital investment, GASB 34/35 

may also have spillover effects on internal labor outcomes within IHEs. After reducing federal 

research funding to public universities, GASB 34/35 may influence individual research activity and 

academic output, with downstream implications for faculty compensation and employment 
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mobility, particularly among research-active faculty. Accordingly, this section examines the effects 

of GASB 34/35 on tenure-track and tenured faculty on nine- or ten-month contracts, focusing on 

Assistant Professors, Associate Professors, and Full Professors whose compensation and 

employment outcomes are relatively more sensitive to research activity and funding conditions.  

Faculty Compensation. Panel A of Table 8 reports the effects of GASB 34/35 adoption 

on faculty compensation. Across all academic ranks, the estimated coefficients on 𝐺𝐴𝑆𝐵  are 

significantly negative, which means declines in faculty compensation for public universities after 

GASB 34/35. Specifically, GASB 34/35 adoption is associated with a decline of approximately 

2.0% in average salaries for Assistant Professors, 3.1% for Associate Professors, and 2.8% for Full 

Professors. Given the sample means, these estimates correspond to economically meaningful 

reductions in annual compensation.  

Faculty Mobility. Panel B examines whether GASB 34/35 adoption affects faculty mobility. 

In contrast to the compensation results, the estimated coefficients on 𝐺𝐴𝑆𝐵  are statistically 

insignificant across all ranks, indicating no changes in faculty mobility.  

Overall, these findings suggest that universities adjust to funding changes primarily through 

compensation rather than employment reallocation. This pattern is consistent with prior 

discussion that faculty compensation adjusts more readily than employment in response to 

financial pressures; tenure protections, long-term contracts, and hiring frictions limit short-run 

mobility in academic labor markets (Ehrenberg, 2004).  

7 Conclusion  

This study investigates how mandatory financial disclosure affects government procurement 

and public resource allocation. I examine this question through the lens of the higher education 

sector. Specifically, I exploit the implementation of GASB 34/35 as a transparency reform for U.S. 

public universities and compare them with private universities that were not subject to the mandate. 

I find that mandatory financial disclosure is associated with a decline in federal research funding 

to affected universities. This funding decline does not translate into weaker research performance; 

instead, research production efficiency improves, as measured by patents and publications relative 

to research funding. Cross-sectional evidence is consistent with disclosure operating through 

enhanced monitoring, with stronger effects among institutions with greater organizational 



31 
 

complexity. Additional tests suggest that governments also learn from private information 

embedded in other funding signals when allocating federal resources. Furthermore, I find that 

federal support is redirected to student-oriented programs such as federal student grants and loans, 

while average faculty compensation declines and faculty mobility remains unchanged. Overall, the 

results imply that financial disclosure regulation can reshape federal agencies’ allocation decisions 

and generate real economic consequences within the higher education sector.  
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Appendix A: Stylized Model for Monitoring Mechanism  

 

Model Setup  

 

A risk-neutral principal (e.g., government) procures a project with performance level 𝑞 ≥ 0 

(e.g., output quantity, quality, productive efficiency) from a risk-neutral agent (e.g., 

procurement contractor).  

 

The agent’s cost parameter:  

 

𝛽 ∈ {𝛽𝐿 , 𝛽𝐻}, 0 < 𝛽𝐿 < 𝛽𝐻 

 

𝛽 is privately known by the agent. The low-cost type 𝛽𝐿 is also the high-efficiency type; the 

high-cost type 𝛽𝐻 is the low-efficiency type.  

 

The agent’s production cost is linear:  

 

𝐶(𝛽, 𝑞) = 𝛽𝑞 

 

The principal pays government transfer 𝑡 to the agent, and the agent’s utility is:  

 

𝑈(𝛽) = 𝑡 − 𝛽𝑞 

 

The outside option is normalized to zero:  

 

𝑈(𝛽) ≥ 0 

 

The principal’s benefit from performance level 𝑞 is:  

 

𝑆(𝑞), 𝑆′(𝑞) > 0, 𝑆′′(𝑞) < 0 

 

The prior distribution of types that was known by the principal is:  

 

𝑃𝑟 (𝛽 = 𝛽𝐿) = 𝜇, 𝑃𝑟 (𝛽 = 𝛽𝐻) = 1 − 𝜇 

 

The principal commits to a direct revelation mechanism specifying, for each reported type 𝛽̂ ∈

{𝛽𝐿 , 𝛽𝐻}, a pair (𝑞(𝛽̂), 𝑡(𝛽̂)), as denoted:  

 

(𝑞𝐿 , 𝑡𝐿): = (𝑞(𝛽𝐿), 𝑡(𝛽𝐿)), (𝑞𝐻 , 𝑡𝐻): = (𝑞(𝛽𝐻), 𝑡(𝛽𝐻)) 

 

The principal maximizes expected welfare:  

 

𝑊 = 𝜇 [𝑆(𝑞𝐿) − 𝑡𝐿] + (1 − 𝜇) [𝑆(𝑞𝐻) − 𝑡𝐻] 



 

 

A.1 The Incomplete Information Scenario  

 

Under asymmetric information, the principal knows the distribution of the agent’s cost 

parameter 𝛽 ∈ {𝛽𝐿 , 𝛽𝐻} but cannot observe agent’s realized type. Since the principal cannot 

condition procurement contracts on the agent’s true 𝛽, any feasible mechanism must ensure 

that each type prefers to report truthfully (i.e., incentive-compatibility) and that each type is 

willing to participate (i.e., individual rationality). These informational frictions generate 

constraints that do not arise under complete information, where the principal can fully observe 

the agent’s type and thus monitor efficiently.  

 

A.1.1 Procurement under Incomplete Information  

 

Under asymmetric information, the mechanism must satisfy the following constraints: 

 

Individual Rationality (IR). Each true type must weakly prefer participating to the outside 

option:  

IR𝐿: 𝑡𝐿 − 𝛽𝐿𝑞𝐿 ≥ 0 

IR𝐻: 𝑡𝐻 − 𝛽𝐻𝑞𝐻 ≥ 0 

 

Incentive Compatibility (IC). Each type must weakly prefer truthful reporting to misreporting:  

IC𝐿: 𝑡𝐿 − 𝛽𝐿𝑞𝐿 ≥ 𝑡𝐻 − 𝛽𝐿𝑞𝐻 

IC𝐻: 𝑡𝐻 − 𝛽𝐻𝑞𝐻 ≥ 𝑡𝐿 − 𝛽𝐻𝑞𝐿 

 

The principal’s problem can be written as  

 

max
𝑞𝐿,𝑞𝐻,𝑡𝐿,𝑡𝐻

     𝜇[𝑆(𝑞𝐿) − 𝑡𝐿] + (1 − 𝜇) [𝑆(𝑞𝐻) − 𝑡𝐻] 

 

A.1.2 Lemmas  

 

To establish the main conclusion in Propositions, I introduce several lemmas that characterize 

the structure of the optimal mechanism design under asymmetric information. These lemmas 

identify which constraints bind, determine the agent’s information rents, and provide the 

benchmark for comparing the first-best and second-best allocations. The proof for each lemma 

is provided in Online Appendix B.  

 

Lemma 1 ( IR𝑯  binds). In any optimal solution, the high-cost (low-efficiency) type’s 

participation constraint 𝐼𝑅𝐻 binds:  

𝑡𝐻 = 𝛽𝐻𝑞𝐻 

 

Lemma 2 (𝑰𝑪𝑯 is slack). In any optimal solution, the high-cost type’s incentive compatibility 

constraint 𝐼𝐶𝐻 is slack.  

 



 

Lemma 3 (𝑰𝑪𝑳 binds). In any optimal solution, the low-cost type’s incentive compatibility 

constraint 𝐼𝐶𝐿 binds:  

𝑡𝐿 − 𝛽𝐿𝑞𝐿 = 𝑡𝐻 − 𝛽𝐿𝑞𝐻 

 

Lemma 4 (𝑰𝑹𝑳 is slack). In any optimal solution, the participation constraint of the low-cost 

type is strictly slack:  

𝑡𝐿 − 𝛽𝐿𝑞𝐿 > 0 

 

Lemma 5 (Information rents of both types in the second-best mechanism). In the optimal 

incentive-compatible (second-best) procurement mechanism, the low-cost (high-cost) type 

earns strictly positive (zero) information rent:  

 

𝑈𝐿
𝑆𝐵   =   𝑡𝐿 − 𝛽𝐿𝑞𝐿   =   (𝛽𝐻 − 𝛽𝐿)𝑞𝐻   >   0 

 

𝑈𝐻
𝑆𝐵   =   𝑡𝐻 − 𝛽𝐻𝑞𝐻   =   0 

 

Lemma 6 (Second-best performance under asymmetric information). Under asymmetric 

information, the optimal (second-best) performance levels satisfy:  

 

𝑆′(𝑞𝐿
𝑆𝐵) = 𝛽𝐿 

 

𝑆′(𝑞𝐻
𝑆𝐵) = 𝛽𝐻 +

𝜇

1 − 𝜇
(𝛽𝐻 − 𝛽𝐿) 

 

A.2 The Complete-information Scenario  

 

Under complete information setting, the principal observes each agent’s 𝛽 directly and can 

implement the first-best allocation without incentive constraints.  

 

A.2.1 Procurement under Complete Information  

 

Consider now the case where 𝛽  is observable to the principal. For a given type 𝛽 , the 

principal solves  

max
𝑞,𝑡

    𝑆(𝑞) − 𝑡 

and the agent’s utility is  

 

𝑈𝐹𝐵(𝛽) = 𝑡𝐹𝐵(𝛽) − 𝛽𝑞𝐹𝐵(𝛽) = 0 

 

for both 𝛽𝐿and 𝛽𝐻, there is no information rent under complete information. Detailed proof is 

provided in Online Appendix B.  

 

A.2.2 Lemma  

 



 

Lemma 7 (First-best performance under complete information). When the cost parameter 

𝛽 is observable to the principal, the optimal (first-best) performance for type 𝛽 ∈ {𝛽𝐿 , 𝛽𝐻} 

solves:  

𝑆′(𝑞𝐹𝐵(𝛽)) = 𝛽 

Therefore, 

𝑆′(𝑞𝐿
𝐹𝐵) = 𝛽𝐿 , 𝑆′(𝑞𝐻

𝐹𝐵) = 𝛽𝐻 , 

 

Since 𝑆′′ < 0 and 𝛽𝐿 < 𝛽𝐻, it follows that:  

 

𝑞𝐿
𝐹𝐵 > 𝑞𝐻

𝐹𝐵. 

 

A.3 Propositions  

 

In this section, I present two propositions, and the proof of each is provided in Online Appendix 

B.  

 

A.3.1 Proposition 1: Optimal Performance Level   

 

Proposition 1. Under asymmetric information, the aggregated performance (𝑄 = 𝑞𝐿 + 𝑞𝐻) is 

strictly lower than under complete information:  

 

𝑄𝑆𝐵 < 𝑄𝐹𝐵. 

 

Under asymmetric information, the low-cost (high-efficiency) type receives the same 

performance as under complete information, while the high-cost type’s performance is 

distorted downward relative to the first-best solution under complete information. The 

aggregated performance is strictly lower under asymmetric information than under complete 

information.  

 

A.3.2 Proposition 2: Information Rent  

 

Proposition 2. Under asymmetric information (when 𝛽 is privately observed by the agent), 

the optimal incentive-compatible procurement mechanism yields 

 

𝑈𝐿
𝑆𝐵 = (𝛽𝐻 − 𝛽𝐿)𝑞𝐻 > 0, 𝑈𝐻

𝑆𝐵 = 0. 

 

Under complete information (when β is observable), the optimum satisfies 

 

𝑈𝐿
𝐹𝐵 = 𝑈𝐻

𝐹𝐵 = 0. 

 

Under asymmetric information, the low-cost (high-efficiency) type extracts strictly positive rent, 

whereas low-cost (high-efficiency) type extracts zero rent under complete information. The 

high-cost (low-efficiency) type extracts zero rent in any information environment.  

 



 

Appendix B: Stylized Models for Private Information Signaling Mechanism  

 

Model Setup  

 

The non-government donor (i.e., private individual), who becomes informed through 

disclosure, contributes 𝑔 ≥ 0  to a procurement project of quality 𝛼  provided by the 

contractor (i.e., agent). The government (i.e., principal), which is uninformed about 𝛼, supplies 

grant 𝑆 ≥ 0. Aggregate provision is  

 

𝐺 = 𝑔 + 𝑆 

 

𝑣(𝐺; 𝛼) is utility function of the public good, which is a twice differentiable function mapping 

total provision 𝐺  and quality 𝛼  into social welfare. Preferences follow the separable 

specification 𝑣(𝐺; 𝛼) with  

 

𝑣𝐺(𝐺; 𝛼)   ≡   
∂𝑣(𝐺; 𝛼)

∂𝐺
> 0, 𝑣𝐺𝐺(𝐺; 𝛼)   ≡   

∂2𝑣(𝐺; 𝛼)

∂𝐺2
< 0, 

 

𝑣𝛼(𝐺; 𝛼)   ≡   
∂𝑣(𝐺; 𝛼)

∂𝛼
> 0, 𝑣𝐺𝛼(𝐺; 𝛼)   ≡   

∂2𝑣(𝐺; 𝛼)

∂𝐺  ∂𝛼
> 0. 

 

The donor’s utility function is:  

 

𝑈𝐷 = 𝛾 𝑣(𝐺; 𝛼) − 𝑐(𝑔) 

 

where 𝑐(𝑔) is the donor’s cost of giving, and I assume that cost function is increasing and 

strictly convex, i.e., 𝑐′ > 0, 𝑐′′ > 0. 𝛾 (𝛾 > 0) is a parameter scaling the donor’s valuation 

of the public good. A larger 𝛾  means the donor cares more about the public good. The 

government’s objective function of social welfare is:  

 

𝑊 = 𝑣(𝐺; 𝛼) − 𝜅𝑆 

 

𝜅 (𝜅 ≥ 0) is the marginal social cost of public funds, which can be interpretable as the shadow 

cost of raising one unit of public revenue (e.g., via taxes or budget constraints).  

 

Quality information. Nature draws 𝛼. The donor privately infers 𝛼 through the disclosure; 

the government holds a prior. The government observes 𝑔 but not 𝛼.  

 

Timing.  

1. Nature draws 𝛼.  

2. Donor (first mover) infers 𝛼 and chooses 𝑔 at time 𝑡.  

3. Government observes 𝑔, updates beliefs 𝜈(𝛼; 𝑔), and chooses 𝑆 at time 𝑡 + 1.  

 

Equilibrium concept. A Perfect Bayesian Equilibrium (PBE) consists of a donation strategy 



 

𝑔(𝛼) , a grant response 𝑆(𝑔) , and beliefs 𝜈(𝛼; 𝑔)  consistent with Bayes’ rule wherever 

possible. I focus on separating equilibria with 𝑔′(𝛼) > 0, so that 𝛼̂ = 𝛼(𝑔) is well defined.  

 

Next, I will give two Lemmas and one Proposition. The proof for each is provided in Online 

Appendix C.  

 

B.1 Government’s Optimal Grant Response  

 

Lemma 1. Given belief 𝛼̂ = 𝛼(𝑔), the government’s optimal grant satisfies  

 

𝑆′(𝑔) = −1 −
𝑣𝐺𝛼

𝑣𝐺𝐺
 𝛼′(𝑔). 

 

The first term (−1) is mechanical substitution effect (holding beliefs fixed, more 𝑔 reduces 

needed 𝑆); the second term is the private information signaling correction (a higher 𝑔 raises 

inferred quality when 𝛼′(𝑔) > 0, and because 𝑣𝐺𝛼 > 0, the government’s optimal 𝑆 rises).  

 

B.2 Donor Optimization and Incentive Compatibility  

 

Lemma 2. In any separating equilibrium with 𝑔′(𝛼) > 0, the donor’s contribution satisfies 

 

𝑐′(𝑔) = 𝛾 𝑣𝐺(𝐺; 𝛼) 
𝑣𝐺𝛼

∣ 𝑣𝐺𝐺 ∣
 𝛼′(𝑔). 

 

B.3 Proposition  

 

Proposition 1. In any separating PBE with 𝑔′(𝛼) > 0 , the government’s optimal grant 

increases with the private contribution if and only if  

 

𝑣𝐺𝛼  𝛼′(𝑔) >∣ 𝑣𝐺𝐺 ∣. (1) 

 

Equivalently, 𝑆′(𝑔) > 0.  

 

Under 𝑣𝐺𝐺 < 0 , 𝛼′(𝑔) > 0  (separation), and 𝑣𝐺𝛼 > 0 , condition (1) states that the 

marginal value implied by the quality signal from the private donation exceeds the diminishing 

marginal benefits of the public good. If and only if this condition holds, the government 

optimally increases its grant in response to a higher private contribution.  

 

 

 

 

 

 

 



 

Appendix C: Variable Definition  

 

Variable  Definition  

Panel A: Institution Characteristics  

𝑀𝑢𝑙𝑡𝑖_𝑐𝑎𝑚𝑝𝑢𝑠  An indicator variable equals 1 if university 𝑖 in calendar 

year 𝑡 has more than one campus, otherwise 0.  

# 𝑐𝑎𝑚𝑝𝑢𝑠  The number of campuses for university 𝑖  in calendar 

year 𝑡.  

𝐶𝑜𝑚𝑝𝑙𝑒𝑥𝑖𝑡𝑦  An indicator variable that measures the organizational 

complexity of a university based on the breadth of its 

academic offerings. I measure the complexity using the 

number of academic programs offered at the two-digit 

CIP level in the academic year 2000/01. The indicator 

equals one if a university’s number of majors in the 

academic year 2000/01 exceeds the sample median, and 

zero otherwise.  

𝐶𝑜𝑛𝑡𝑟𝑜𝑙  A dummy variable that equals 1 if the university is private 

not-for-profit, and 0 if public.  

𝑆𝑖𝑧𝑒  The categorical variable from IPEDS classification for 

institution size for university 𝑖 in academic year 𝑡: 1 for 

size under 1,000 students; 2 for size of 1,000 - 4,999 

students; 3 for size of 5,000 - 9,999: 4 for size of 10,000 

- 19,999; 5 for size of 20,000 and above.  

𝐿𝑛(# 𝑓𝑎𝑐𝑢𝑙𝑡𝑦)  The natural logarithm of the estimated number of faculty 

members at university 𝑖  in academic year 𝑡 . The 

number of faculty is estimated using the IPEDS student–

faculty ratio and the total number of undergraduate 

students in each year. For observations where the 

student–faculty ratio is missing, the university-specific 

average ratio is used to impute the value.  

𝐺𝐴𝑆𝐵  The treatment indicator equals 1 if public university 𝑖 

adopts GASB 34/35 in academic year 𝑡, otherwise 0.  

Panel B: Institution Funding  

$ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡  The dollar amount of all revenues from federal agencies 

under grants and contracts for specific undertakings such 

as research projects, training programs, and similar 

activities, received by university 𝑖 in academic year 𝑡.  

 

In the IPEDS data, a portion of private not-for-profit 

universities treat federal student aid grants (e.g., Pell 

Grants) as student aid expenses when awarded to 

students. Consequently, the reported federal grants and 

contracts for these institutions include student aid 

amounts in addition to research-related revenues. To 



 

ensure comparability across institutions, we exclude 

federal student aid grants from this variable for private 

not-for-profit universities. Information on the treatment 

of student aid grants is obtained from universities’ 

official statements, and data on federal student aid grants 

are sourced from IPEDS.  

 

Public universities, by contrast, treat federal student aid 

grants as agency transactions; therefore, these amounts 

are not included in their reported federal grants and 

contracts in IPEDS, and no adjustment is needed.  

$ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑔𝑖𝑓𝑡  The dollar amount of all revenues from private (non-

governmental) entities under gifts, grants, and contracts 

for research, training projects, similar activities and all 

contributions (including contributed services) except 

those from affiliated entities, received by university 𝑖 in 

academic year 𝑡.  

$ 𝑆𝑡𝑎𝑡𝑒 𝑔𝑟𝑎𝑛𝑡  The dollar amount of all revenues from state agencies 

under grants and contracts for specific undertakings such 

as research projects, training programs, and similar 

activities, received by university 𝑖 in academic year 𝑡.  

 

In the IPEDS data, a portion of private not-for-profit 

universities treat state student aid grants as student aid 

expenses when awarded to students. Consequently, the 

reported federal grants and contracts for these 

institutions include student aid amounts in addition to 

research-related revenues. To ensure comparability 

across institutions, we exclude state student aid grants 

from this variable for private not-for-profit universities. 

Information on the treatment of student aid grants is 

obtained from universities’ official statements, and data 

on state student aid grants are sourced from IPEDS.  

 

Public universities, by contrast, treat state student aid 

grants as agency transactions; therefore, these amounts 

are not included in their reported state grants and 

contracts in IPEDS, and no adjustment is needed.  

𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)  The natural logarithm of $ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡  for 

university 𝑖 in academic year 𝑡.  

𝐿𝑛($ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑔𝑖𝑓𝑡)  The natural logarithm of $ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑔𝑖𝑓𝑡 for university 

𝑖 in academic year 𝑡.  

𝐿𝑛($ 𝑆𝑡𝑎𝑡𝑒 𝑔𝑟𝑎𝑛𝑡)  The natural logarithm of $ 𝑆𝑡𝑎𝑡𝑒 𝑔𝑟𝑎𝑛𝑡 for university 

𝑖 in academic year 𝑡.  



 

Panel C: Academic Output Measures  

# 𝑝𝑎𝑡𝑒𝑛𝑡𝑔𝑟𝑎𝑛𝑡  The number of patents granted to university 𝑖  in 

academic year 𝑡 , including those under the university 

and its affiliated entities such as university foundations 

or research institutes.  

# 𝑝𝑎𝑡𝑒𝑛𝑡𝑎𝑝𝑝𝑙𝑦  The number of patent applications by university 𝑖  in 

academic year 𝑡 , including those under the university 

and its affiliated entities such as university foundations 

or research institutes.  

# 𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛  The number of publications by university 𝑖 in academic 

year 𝑡  that are indexed in Elsevier’s Scopus database. 

Publications include journal articles, book chapters, 

conference papers, case reports, and other indexed 

outputs.  

𝑅𝐸  The dollar amount of total research expenditures of 

university 𝑖 in academic year 𝑡, including all research-

related spending categories: salaries and wages, employee 

benefits, operation and maintenance of plant, 

depreciation, interest, and all other research expenses.  

# 𝑝𝑎𝑡𝑒𝑛𝑡𝑔𝑟𝑎𝑛𝑡,𝑡+1/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡  The number of patents granted to university 𝑖  in 

academic year 𝑡 + 1  per million dollars of research 

expenditure in academic year 𝑡.  

# 𝑝𝑎𝑡𝑒𝑛𝑡𝑔𝑟𝑎𝑛𝑡,𝑡+2/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡  The number of patents granted to university 𝑖  in 

academic year 𝑡 + 2  per million dollars of research 

expenditure in academic year 𝑡.  

# 𝑝𝑎𝑡𝑒𝑛𝑡𝑎𝑝𝑝𝑙𝑦,𝑡+1/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡  The number of patent applications by university 𝑖  in 

academic year 𝑡 + 1  per million dollars of research 

expenditure in academic year 𝑡.  

# 𝑝𝑎𝑡𝑒𝑛𝑡𝑎𝑝𝑝𝑙𝑦,𝑡+2/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡  The number of patent applications by university 𝑖  in 

academic year 𝑡 + 2  per million dollars of research 

expenditure in academic year 𝑡.  

𝐿𝑛(# 𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑡+1/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡)  The natural logarithm of the number of publications by 

university 𝑖 in academic year 𝑡 + 1 per million dollars 

of total research expenditure in academic year 𝑡.  

𝐿𝑛(# 𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑡+2/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡)  The natural logarithm of the number of publications by 

university 𝑖 in academic year 𝑡 + 2 per million dollars 

of total research expenditure in academic year 𝑡.  

Panel D: Student Grants and Loans  

$ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝐺𝑟𝑎𝑛𝑡  The dollar amount of all student grants from federal 

agencies for university 𝑖  in academic year 𝑡 , mainly 

including Pell grants and other federal grants.  

 

Pell grants include the amount administered by the 

institution under the Pell grant program. Other federal 



 

grants include the amount awarded to the institution 

under other federal student aid programs, such as 

Supplemental Education Opportunity Grants (SEOG), 

DHHS training grants (aid portion only), DOD grants, 

Department of Veterans Affairs grants, and the federal 

portion of the College Work Study Program (FWS) and 

State Student Incentive Grants (SSIG).  

𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝐺𝑟𝑎𝑛𝑡)  The natural logarithm of the dollar amount of all student 

grants from federal agencies, received by university 𝑖 in 

academic year 𝑡.  

$ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝐿𝑜𝑎𝑛  The dollar amount of subsidized federal direct loans 

(FDL) and subsidized federal family education loans 

(FFEL) for undergraduates, received by university 𝑖 in 

academic year 𝑡.  

 

These two are the most widely used and most favorable 

types of federal student loans, as the government pays 

the interest while the student is in school. Subsidized 

FDL are issued directly by the U.S. Department of 

Education, whereas Subsidized FFEL were made by 

private lenders but guaranteed by the federal 

government. The FFEL program was discontinued for 

new loans after 2010, and all new subsidized loans since 

then have been issued under the FDL program.   

𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝐿𝑜𝑎𝑛)  The natural logarithm of the dollar amount of subsidized 

FDL and subsidized FFEL for undergraduates, received 

by university 𝑖 in academic year 𝑡.  

Panel E: Faculty Compensation and Mobility  

𝐿𝑛(𝐴𝑣𝑔 𝑠𝑎𝑙𝑎𝑟𝑦)𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛  The natural logarithm of the average annual salary for 

faculty holding a given academic position at university 𝑖 

in academic year 𝑡 . The average salary is calculated 

across faculty on nine- or ten-month contracts within 

each position.  

 

The positions considered include tenure-track and 

tenured faculty on nine- or ten-month contracts—

specifically Assistant Professors, Associate Professors, 

and Full Professors—whose compensation is relatively 

more sensitive to research activity and the availability of 

research funding (e.g., merit-based adjustments).  

𝑀𝑜𝑏𝑖𝑙𝑖𝑡𝑦𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛  The net change in the number of faculty positions at 

university 𝑖  between academic years 𝑡  and 𝑡 + 1 . 

Specifically, for mobility in year 𝑡 , this variable is 

constructed as the number of faculty holding a given 



 

position in year 𝑡 + 1 minus the number holding that 

position in year 𝑡. This timing follows the structure of 

academic labor markets, in which promotion, hiring, and 

separation decisions are typically reviewed and approved 

during year 𝑡  but take effect in year 𝑡 + 1 . 

Accordingly, changes in faculty positions observed in 

year 𝑡 + 1 capture mobility decisions made in response 

to conditions in year 𝑡.  

 

The positions here include tenure-track and tenured 

faculty on nine- or ten-month contracts, specifically 

Assistant Professors, Associate Professors, and Full 

Professors, who are more sensitive to research activity 

and the availability of research funding.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure 1  

Costs of Federally Funded Research 
This figure illustrates the costs of federally funded research, available from the Association of American Universities. 

Research facilities on the right hand provide examples of various research costs. These costs are grouped into two 

main types: direct costs and facilities administrative (F&A) costs. The graph on the left hand zooms in on the research 

laboratory, providing common examples of direct costs.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure 2  

The History of Disclosure Standards across U.S. Colleges  
This figure illustrates the history of disclosure standards for U.S. colleges. The “Common Form,” also known as the 

“Old Form,” refers to the IPEDS survey format used at that time, during which all colleges and universities followed 

the fund accounting and reporting standards described in the AICPA’s 1973 audit guide. The abbreviation FASB 

stands for the Financial Accounting Standards Board, and GASB stands for the Governmental Accounting Standards 

Board. The Aligned Form aims to standardize reporting templates to enhance comparability across FASB and GASB 

institutions, but without changing the accounting standards per se. Years refer to the fall semester of an academic year. 

For example, 1986 refers to the 1986/87 academic or fiscal year.  
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Figure 3  

Timeline of Accounting Standards for U.S. Universities  
This figure shows the timeline of accounting standards for U.S. universities. Private not-for-profit research universities 

adopted FASB reporting beginning in academic year 1996/97, replacing the IPEDS Common Form. Public research 

universities continued to use the Common Form until the phase-in of GASB 34/35 between 2001/02 and 2003/04, 

with adoption timing determined by total annual revenues. The vertical line denotes the academic year, which refers 

to the reporting period used by institutions (typically from July 1 of year 𝑦 to June 30 of year 𝑦 + 1). For example, 

academic year 2001/02 corresponds to the period from July 1, 2001, to June 30, 2002.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure 4  

Testing for Diverging Pre-trends and Dynamic Treatment Effects  
This figure graphs dynamic diff-in-diffs estimates to examine the parallel trends assumption and dynamic treatment 

effects. Panel A plots the raw time-series pattern of average federal grants per college for treated public universities 

and control private not-for-profit universities. Panel B plots event-study estimates from a two-way fixed effects 

(TWFE) model for federal grants at the college-year level. The treatment group consists of public universities that 

were classified as Research I (i.e., R1, or previously called “Doctoral/Research Universities-Extensive”) or Research 

II (i.e., R2, or previously called “Doctoral/Research Universities-Intensive”) institutions in the 2000/01 Carnegie 

Classification. The control group comprises private not-for-profit universities that were classified as Research I or 

Research II institutions in the 2000/01 Carnegie Classification. I re-estimate a dynamic event-study of the TWFE 

model with indicators for distance to/from the implementation of GASB 34/35. Specifically, the regression model is 

as follows:  

𝑂𝑢𝑡𝑐𝑜𝑚𝑒 = 𝛽0 + ∑ 𝛽𝑘𝐷𝑘(𝑖,𝑡)

7

𝑘=−4

+ 𝛾𝑿𝑖,𝑡 + 𝛼𝑖 + 𝜑𝑡 + 𝜀𝑖,𝑡  

where 𝑂𝑢𝑡𝑐𝑜𝑚𝑒  is the variable of our interest (federal grants at time 𝑡  and 𝑡 + 1 ); 𝐷𝑘(i,𝑡)  is set of indicator 

variables that equals one if public university 𝑖 is 𝑘 academic years away from adopting GASB 34/35 in academic 

year 𝑡  (with 𝑘 < 0  denoting 𝑘  years before adoption and 𝑘 > 0  denoting 𝑘  years after adoption), and zero 

otherwise. 𝛼𝑖  and 𝜑𝑡  are fixed effects for university and academic year. Heteroscedasticity-consistent standard 

errors are two-way clustered by the academic year and state level. All specifications are estimated using OLS. The 

vertical lines represent 95% confidence intervals.  

 

 

 

 

 

 

 

 



 

Figure 5  

Robustness Test to Violations of the Parallel Trends Assumption: Honest DiD  
This figure presents robustness analyses proposed by Rambachan and Roth (2023), which evaluates how sensitive the 

estimated treatment effects are to potential violations of parallel trends assumption. I test the robust confidence 

intervals by imposing that the post-treatment violation of parallel trends is no more than certain constant Mbar (𝑀̅) 

larger than the maximum violation of parallel trends in the pre-treatment period. The plots on the left-hand side 

impose relative magnitudes restrictions, which constrain post-treatment violations of parallel trends to be no larger 

than a multiple (𝑀̅ ) of the largest pre-treatment deviation. The plots on the right-hand side impose smoothness 

restrictions, which limit the change in slope between consecutive periods to at most (𝑀̅). The red intervals denote the 

original 95% confidence intervals without restrictions, and the blue intervals show the robust confidence intervals 

under increasing values of 𝑀̅. All specifications are based on equation (1), estimated using OLS and include fixed 

effects for academic year and university. Heteroscedasticity-consistent standard errors are two-way clustered by the 

academic year and state level. Panel A presents estimates from the specification where the dependent variable is the 

federal grant at time 𝑡. Panel B reports estimate from the specification where the dependent variable is the lead federal 

grant at 𝑡 + 1.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure 6  

Heterogeneous Treatment Effects  
This figure tests the heterogeneous treatment effects based on two-way fixed effects (TWFE) Difference-in-

Differences (DiD) estimator. The treatment group consists of public universities that were classified as Research I or 

Research II institutions in the 2000/01 Carnegie Classification. The control group comprises private not-for-profit 

universities that were classified as Research I or Research II institutions in the 2000/01 Carnegie Classification. Panel 

A shows the Bacon Decomposition of the TWFE DiD estimator. Each marker represents a 2×2 DiD estimate 

comparing treatment and control groups with different treatment timings. Circles correspond to comparisons between 

later-treated public universities (treatment) and earlier-treated ones (control); diamonds represent earlier-treated public 

universities (treatment) versus later-treated ones (control); and crosses indicate comparisons of treated units (public 

universities) with never-treated units (private not-for-profit universities). The gray dashed horizontal line indicates the 

overall TWFE DiD estimate. Panel B graphs quantile-regression DiD estimates for treatment effect heterogeneity. 

The model specifications are estimated using OLS and include fixed effects for academic year and university. 

Heteroscedasticity-consistent standard errors are two-way clustered by the academic year and state level. The dashed 

lines represent 95% confidence intervals.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure 7  

Dynamic Regulatory Learning Effects  
This figure plots dynamic regulatory learning effects associated with the private information signaling mechanism. The 

estimates are obtained from a dynamic event-study using a two-way fixed effects (TWFE) specification for the private 

information signaling mechanism, as described below:  

 

𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝑖,𝑡+1 = 𝛽0 + 𝛽1𝐼𝑖,[−4,−1] ∗ 𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙_𝑠𝑖𝑔𝑛𝑎𝑙𝑖,𝑡 + 𝛽2𝐼𝑖,[0,3] ∗ 𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙_𝑠𝑖𝑔𝑛𝑎𝑙𝑖,𝑡 + 𝛽3𝐼𝑖,[4,7]

∗ 𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙_𝑠𝑖𝑔𝑛𝑎𝑙𝑖,𝑡  + 𝛽4𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙_𝑠𝑖𝑔𝑛𝑎𝑙𝑖,𝑡 + ∑ 𝜃𝑘𝐷𝑘(𝑖,𝑡)

7

𝑘=−4

+ 𝛾𝑿𝑖,𝑡 + 𝛼𝑖 + 𝜑𝑡 + 𝜀𝑖,𝑡  

𝐼𝑖,[𝑎,𝑏] is an indicator equal to one if university 𝑖 is in treated group and academic year 𝑡 falls between 𝑎 and 𝑏 

years relative to the implementation of GASB 34/35, and zero otherwise. 𝐷𝑘(i,𝑡) is set of indicator variables that 

equals one if public university 𝑖 is 𝑘 academic years away from adopting GASB 34/35 in academic year 𝑡 (with 

𝑘 < 0  denoting 𝑘  years before adoption and 𝑘 > 0  denoting 𝑘  years after adoption), and zero otherwise. 

𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝑖,𝑡+1 is 𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡+1, which is the natural logarithm of federal grants received by university 

𝑖  in academic year 𝑡 + 1 . Federal grants include revenues from federal agencies under grants and contracts for 

specific purposes, mainly the research projects and academic training programs. I focus on two primary sources of 

external funding signals ( 𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙_𝑠𝑖𝑔𝑛𝑎𝑙 ): private gifts ( 𝐿𝑛($ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑔𝑖𝑓𝑡)𝑡 ) and state grants 

(𝐿𝑛($ 𝑆𝑡𝑎𝑡𝑒 𝑔𝑟𝑎𝑛𝑡)𝑡). 𝐿𝑛($ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑔𝑖𝑓𝑡)𝑡 is the natural logarithm of private gifts received by university 𝑖 in 

academic year 𝑡. 𝐿𝑛($ 𝑆𝑡𝑎𝑡𝑒 𝑔𝑟𝑎𝑛𝑡)𝑡 is the natural logarithm of state grants received by university 𝑖 in academic 

year 𝑡. The treated group consists of public universities that were classified as Research I or Research II institutions 

in the 2000/01 Carnegie Classification. The control group comprises private not-for-profit universities that were 

classified as Research I or Research II institutions in the 2000/01 Carnegie Classification. Control variables include 

the proxy for institutional size and the natural logarithm of faculty number. All specifications are estimated using OLS 

and include controls and fixed effects for university and academic year. Heteroscedasticity-consistent standard errors 

are two-way clustered by state and academic year, and t-statistics are shown in parentheses. The vertical lines represent 

90% confidence intervals. The definition of each variable is provided in Appendix C.  

 

 

 



 

Table 1  

Sample Selection  
This table presents the sample selection in this study. The research sample is restricted to U.S. research universities classified under the 2000/01 Carnegie Classification (one year 

prior to the earliest implementation of GASB 34/35) to ensure that sample construction is not contaminated by post-GASB information. The treated group consists of public 

universities that were classified as Research I (i.e., R1, or previously called “Doctoral/Research Universities-Extensive”) or Research II (i.e., R2, or previously called 

“Doctoral/Research Universities-Intensive”) institutions in the 2000/01 Carnegie Classification. The control group comprises private not-for-profit universities that were classified 

as Research I or Research II institutions in the 2000/01 Carnegie Classification. The adoption of GASB 34/35 among public universities was phased in over three waves, corresponding 

to the implementations in 2001/02, 2002/03, and 2003/04 academic years. For details on the phase-in process of GASB 34/35, see Figure 3.  

Carnegie Classification in 2000/01 Accounting Standards # of unique universities  # of unique universities  

Panel A: Public Universities (Treated Group) 

Research I    96 

 Adoption of GASB 34/35 in Phase 1  90  

 Adoption of GASB 34/35 in Phase 2  5  

 Adoption of GASB 34/35 in Phase 3  1  

Research II    58 

 Adoption of GASB 34/35 in Phase 1  53  

 Adoption of GASB 34/35 in Phase 2  3  

 Adoption of GASB 34/35 in Phase 3  2  

Total    154 

Panel B: Private Not-for-profit Universities (Control Group) 

Research I  FASB  46 

Research II  FASB  16 

Total   62 

 

 

 

 

 

 



 

Table 2  

Descriptive Statistics  
This table reports the descriptive statistics for institution characteristics, institution fundings, academic outputs, student grants and loans, and faculty compensation and mobility, 

respectively. For variable definitions, please refer to Appendix C.  

Variable # obs.  Min p10 p25 p50 p75 p90 Max Mean SD 

Panel A: Institution Characteristics  

𝑀𝑢𝑙𝑡𝑖_𝑐𝑎𝑚𝑝𝑢𝑠  2,160 0 0 0 0 0 1 1 0.111 0.314 

# 𝑐𝑎𝑚𝑝𝑢𝑠  2,160 1 1 1 1 1 2 8 1.245 0.882 

𝐶𝑜𝑚𝑝𝑙𝑒𝑥𝑖𝑡𝑦  2,160 0 0 0 1 1 1 1 0.528 0.499 

𝐶𝑜𝑛𝑡𝑟𝑜𝑙  2,160 0 0 0 0 1 1 1 0.287 0.452 

𝑆𝑖𝑧𝑒  2,160 2 3 4 4 5 5 5 4.235 0.842 

𝐿𝑛(# 𝑓𝑎𝑐𝑢𝑙𝑡𝑦)  2,160 3.296 5.823 6.249 6.641 6.966 7.213 7.894 6.573 0.591 

𝐺𝐴𝑆𝐵  2,160 0 0 0 1 1 1 1 0.564 0.496 

Panel B: Institution Funding  

$ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡 (in million $)  2,160 0.711 12.58 25.11 59.38 148.2 302.3 1167 119.6 152.2 

$ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑔𝑖𝑓𝑡 (in million $)  2,160 0 0.638 5.931 20.09 55.92 147.1 937.3 56.55 101.5 

$ 𝑆𝑡𝑎𝑡𝑒 𝑔𝑟𝑎𝑛𝑡 (in million $)  2,160 0 1.133 3.144 8.296 17.74 35.02 115.4 14.00 16.72 

𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)  2,160 13.47 16.35 17.04 17.90 18.81 19.53 20.88 17.93 1.206 

𝐿𝑛($ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑔𝑖𝑓𝑡)  2,011 1.609 14.93 15.90 16.95 17.95 18.86 20.66 16.84 1.678 

𝐿𝑛($ 𝑆𝑡𝑎𝑡𝑒 𝑔𝑟𝑎𝑛𝑡)  2,100 7.313 14.22 15.04 15.97 16.72 17.39 18.56 15.83 1.322 

Panel C: Academic Output  

# 𝑝𝑎𝑡𝑒𝑛𝑡𝑔𝑟𝑎𝑛𝑡  2,160 0 0 0 3 14 34 437 12.99 32.97 

# 𝑝𝑎𝑡𝑒𝑛𝑡𝑎𝑝𝑝𝑙𝑦  2,160 0 0 0 4 16 39.50 533 14.77 34.69 

# 𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛  2,007 0 20 79 234 613 1214 6276 476.2 675.5 

𝑅𝐸 (in million $)  2,160 0.165 9.930 20.65 66.45 165.9 331.2 1129 125.7 157.3 

# 𝑝𝑎𝑡𝑒𝑛𝑡𝑔𝑟𝑎𝑛𝑡,𝑡+1/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡  2,160 0 0 0 0.0524 0.120 0.202 18.23 0.115 0.651 

# 𝑝𝑎𝑡𝑒𝑛𝑡𝑔𝑟𝑎𝑛𝑡,𝑡+2/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡  2,160 0 0 0 0.0568 0.124 0.216 16.93 0.110 0.510 

# 𝑝𝑎𝑡𝑒𝑛𝑡𝑎𝑝𝑝𝑙𝑦,𝑡+1/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡  2,160 0 0 0 0.0595 0.140 0.254 11.29 0.118 0.367 



 

# 𝑝𝑎𝑡𝑒𝑛𝑡𝑎𝑝𝑝𝑙𝑦,𝑡+2/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡  2,160 0 0 0 0.0518 0.129 0.241 12.16 0.111 0.366 

𝐿𝑛(# 𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑡+1/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡)  1,923 -6.115 0.342 0.929 1.362 1.932 2.974 7.570 1.378 1.523 

𝐿𝑛(# 𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑡+2/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡)  1,933 -6.046 0.312 0.976 1.412 1.994 3.013 7.597 1.414 1.549 

Panel D: Student Grants and Loans  

$ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝐺𝑟𝑎𝑛𝑡 (in million $)  2,160 0 3.291 6.320 10.48 16.06 22.80 78.51 12.40 9.078 

𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝐺𝑟𝑎𝑛𝑡)  2,147 13.58 15.04 15.68 16.17 16.59 16.94 18.18 16.09 0.758 

$ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝐿𝑜𝑎𝑛 (in million $)  2,156 0 0 0 16.09 32.22 47.24 174.9 20.03 22.33 

𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝐿𝑜𝑎𝑛)  1,582 5.215 12.41 16.40 16.99 17.47 17.76 18.98 16.18 2.506 

Panel E: Faculty Compensation and Mobility  

𝐿𝑛(𝐴𝑣𝑔 𝑠𝑎𝑙𝑎𝑟𝑎𝑦)𝐴𝑠𝑠𝑖𝑠𝑡𝑎𝑛𝑡 𝑝𝑟𝑜𝑓𝑒𝑠𝑠𝑜𝑟  1,925 8.277 10.77 10.85 10.97 11.10 11.22 11.53 10.98 0.184 

𝐿𝑛(𝐴𝑣𝑔 𝑠𝑎𝑙𝑎𝑟𝑎𝑦)𝐴𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒 𝑝𝑟𝑜𝑓𝑒𝑠𝑠𝑜𝑟  1,925 7.822 10.93 11.02 11.13 11.25 11.37 11.76 11.14 0.186 

𝐿𝑛(𝐴𝑣𝑔 𝑠𝑎𝑙𝑎𝑟𝑎𝑦)𝐹𝑢𝑙𝑙 𝑝𝑟𝑜𝑓𝑒𝑠𝑠𝑜𝑟  1,933 8.299 11.18 11.31 11.45 11.60 11.75 12.24 11.46 0.234 

𝑀𝑜𝑏𝑖𝑙𝑖𝑡𝑦𝐴𝑠𝑠𝑖𝑠𝑡𝑎𝑛𝑡 𝑝𝑟𝑜𝑓𝑒𝑠𝑠𝑜𝑟  1,924 -79 -14 -4 3 13 24 217 4.650 18.65 

𝑀𝑜𝑏𝑖𝑙𝑖𝑡𝑦𝐴𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒 𝑝𝑟𝑜𝑓𝑒𝑠𝑠𝑜𝑟  1,924 -131 -10 -4 2 9 16 205 2.724 14.68 

𝑀𝑜𝑏𝑖𝑙𝑖𝑡𝑦𝐹𝑢𝑙𝑙 𝑝𝑟𝑜𝑓𝑒𝑠𝑠𝑜𝑟  1,932 -169 -12 -4 1 8 16 487 1.984 19.54 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table 3  

The Effects of GASB 34/35 Adoption on the Allocation of Federal Grants  
This table reports diff-in-diffs estimates of the effects of GASB 34/35 on the allocation of federal grants. 𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡  (𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡+1 ) is the natural 

logarithm of federal grants received by university 𝑖 in academic year 𝑡 (𝑡 + 1). Federal grants include revenues from federal agencies under grants and contracts for specific purposes, 

mainly the research projects and academic training programs. The treated group consists of public universities that were classified as Research I or Research II institutions in the 

2000/01 Carnegie Classification. The control group comprises private not-for-profit universities that were classified as Research I or Research II institutions in the 2000/01 Carnegie 

Classification. Control variables include the proxy for institutional size and the natural logarithm of faculty number. All specifications are estimated using OLS and include controls 

and fixed effects for university and academic year. Heteroscedasticity-consistent standard errors are two-way clustered by state and academic year, and t-statistics are shown in 

parentheses. * p<0.1; ** p<0.05; *** p<0.01. The definition of each variable is provided in Appendix C.  

 

 Baseline Results   Robust for Serial Correlation within State  

 (1) (2)  (3) (4) 

Dep. Variable  𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡 𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡+1   𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡 𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡+1  

      

𝐺𝐴𝑆𝐵  -0.079*** -0.115***  -0.143*** -0.164*** 

 (-3.04) (-4.02)  (-4.46) (-4.91) 

      

Controls  Y Y  Y Y 

Academic Year FE  Y Y  ... ... 

College FE  Y Y  Y Y 

State-Academic Year FE N N  Y Y 

      

Dep. Mean without log 119,634,362 126,611,664  119,548,324 126,528,928 

      

Within 𝑅-sq 0.011 0.010  0.016 0.013 

No. of unique colleges 216 216  208 208 

No. of observations 2,160 2,160  2,080 2,080 
 
 

 



 

Table 4  

Mechanism: Monitoring  
This table examines the monitoring channel behind the effects of GASB 34/35 adoption on the allocation of federal grants. The monitoring mechanism predicts that the reduction 

in federal grants should be more pronounced for public universities with greater organizational complexity. I estimate the following model specification to test the monitoring 

mechanism:  

 

𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝑖,𝑡 = 𝛽0 + 𝛽1𝐺𝐴𝑆𝐵𝑖,𝑡 + 𝛽2𝑂𝑟𝑔_𝑐𝑜𝑚𝑝𝑙𝑒𝑥𝑖𝑡𝑦𝑖,𝑡 + 𝛽3𝐺𝐴𝑆𝐵𝑖,𝑡 ∗ 𝑂𝑟𝑔_𝑐𝑜𝑚𝑝𝑙𝑒𝑥𝑖𝑡𝑦𝑖,𝑡 + 𝛾𝑿𝑖,𝑡 + 𝛼𝑖 + 𝜑𝑡 + 𝜀𝑖,𝑡 

 

𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝑖,𝑡  is 𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡  or 𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡+1 , which is the natural logarithm of federal grants received by university 𝑖  in academic year 𝑡  or 𝑡 + 1 . 

Federal grants include revenues from federal agencies under grants and contracts for specific purposes, mainly the research projects and academic training programs. Organizational 

complexity (𝑂𝑟𝑔_𝑐𝑜𝑚𝑝𝑙𝑒𝑥𝑖𝑡𝑦) is proxied using three alternative measures: a multi-campus indicator (𝑀𝑢𝑙𝑡𝑖_𝑐𝑎𝑚𝑝𝑢𝑠), the number of campuses (# 𝑐𝑎𝑚𝑝𝑢𝑠), and an academic 

breadth indicator (𝐶𝑜𝑚𝑝𝑙𝑒𝑥𝑖𝑡𝑦). 𝑀𝑢𝑙𝑡𝑖_𝑐𝑎𝑚𝑝𝑢𝑠 is an indicator equal to one if university 𝑖 operates more than one campus in academic year 𝑡, and zero otherwise. # 𝑐𝑎𝑚𝑝𝑢𝑠 

is the number of campuses operated by university 𝑖 in academic year 𝑡. 𝐶𝑜𝑚𝑝𝑙𝑒𝑥𝑖𝑡𝑦 is an indicator measuring a university’s organizational complexity based on the breadth of its 

academic offerings, which equals one if the number of academic programs offered at the two-digit CIP level by university 𝑖 in the 2000/01 academic year exceeds the sample median, 

and zero otherwise. The treated group consists of public universities that were classified as Research I or Research II institutions in the 2000/01 Carnegie Classification. The control 

group comprises private not-for-profit universities that were classified as Research I or Research II institutions in the 2000/01 Carnegie Classification. Control variables include the 

proxy for institutional size and the natural logarithm of faculty number. The coefficients on the organizational complexity proxies (𝑂𝑟𝑔_𝑐𝑜𝑚𝑝𝑙𝑒𝑥𝑖𝑡𝑦) are not reported because all 

three measures are time-invariant and are absorbed by the fixed effects. All specifications are estimated using OLS and include controls and fixed effects for university and academic 

year. Heteroscedasticity-consistent standard errors are two-way clustered by state and academic year, and t-statistics are shown in parentheses. * p<0.1; ** p<0.05; *** p<0.01. The 

definition of each variable is provided in Appendix C.  

 

 (1) (2) (3) 

Dep. Variable  𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡 𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡 𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡 

    

𝐺𝐴𝑆𝐵  -0.068*** -0.057** -0.037 

 (-2.75) (-2.10) (-1.12) 

𝐺𝐴𝑆𝐵 ∗ 𝑀𝑢𝑙𝑡𝑖_𝑐𝑎𝑚𝑝𝑢𝑠  -0.094**   

 (-2.17)   

𝐺𝐴𝑆𝐵 ∗ # 𝑐𝑎𝑚𝑝𝑢𝑠   -0.018*  

  (-1.92)  

𝐺𝐴𝑆𝐵 ∗ 𝐶𝑜𝑚𝑝𝑙𝑒𝑥𝑖𝑡𝑦    -0.069** 

   (-2.04) 



 

    

Controls  Y Y Y 

Academic Year FE  Y Y Y 

College FE  Y Y Y 

    

Dep. Mean without log 119,634,362 119,634,362 119,634,362 

    

Within 𝑅-sq 0.013 0.011 0.013 

No. of unique colleges 216 216 216 

No. of observations 2,160 2,160 2,160 

 

 

 

 

 

 

 

 

 

 

 



 

Table 5  

Mechanism: Private Information Signaling  
This table examines the private information signaling channel behind the effects of GASB 34/35 adoption on the allocation of federal grants. The private information signaling 

mechanism predicts that federal grant allocations should be more responsive to prior private funding signals. I estimate the following model specification to test the private information 

signaling mechanism:  

 

𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝑖,𝑡 = 𝛽0 + 𝛽1𝐺𝐴𝑆𝐵𝑖,𝑡 + 𝛽2𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙_𝑠𝑖𝑔𝑛𝑎𝑙𝑖,𝑡 + 𝛽3𝐺𝐴𝑆𝐵𝑖,𝑡 ∗ 𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙_𝑠𝑖𝑔𝑛𝑎𝑙𝑖,𝑡 + 𝛾𝑿𝑖,𝑡 + 𝛼𝑖 + 𝜑𝑡 + 𝜀𝑖,𝑡 

 

𝑂𝑢𝑡𝑐𝑜𝑚𝑒𝑖,𝑡  is 𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡  or 𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡+1 , which is the natural logarithm of federal grants received by university 𝑖  in academic year 𝑡  or 𝑡 + 1 . 

Federal grants include revenues from federal agencies under grants and contracts for specific purposes, mainly the research projects and academic training programs. I focus on two 

primary sources of external funding signals (𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙_𝑠𝑖𝑔𝑛𝑎𝑙): private gifts (𝐿𝑛($ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑔𝑖𝑓𝑡)𝑡) and state grants (𝐿𝑛($ 𝑆𝑡𝑎𝑡𝑒 𝑔𝑟𝑎𝑛𝑡)𝑡). 𝐿𝑛($ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑔𝑖𝑓𝑡)𝑡 is the natural 

logarithm of private gifts received by university 𝑖 in academic year 𝑡. Private gifts include revenues from private (non-governmental) entities under gifts, grants, and contracts for 

research, training projects, and similar activities, as well as all contributions except those from affiliated entities. 𝐿𝑛($ 𝑆𝑡𝑎𝑡𝑒 𝑔𝑟𝑎𝑛𝑡)𝑡 is the natural logarithm of state grants received 

by university 𝑖 in academic year 𝑡. State grants include revenues from state agencies under grants and contracts for specific purposes, such as research projects and training programs. 

The treated group consists of public universities that were classified as Research I or Research II institutions in the 2000/01 Carnegie Classification. The control group comprises 

private not-for-profit universities that were classified as Research I or Research II institutions in the 2000/01 Carnegie Classification. Control variables include the proxy for 

institutional size and the natural logarithm of faculty number. All specifications are estimated using OLS and include controls and fixed effects for university and academic year. 

Heteroscedasticity-consistent standard errors are two-way clustered by state and academic year, and t-statistics are shown in parentheses. * p<0.1; ** p<0.05; *** p<0.01. The definition 

of each variable is provided in Appendix C.  

 

 (1) (2) 

Dep. Variable  𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡+1 𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡+1 

   

𝐺𝐴𝑆𝐵  -0.686*** -1.073*** 

 (-2.71) (-3.20) 

𝐿𝑛($ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑔𝑖𝑓𝑡)𝑡  -0.037  

 (-1.62)  

𝐺𝐴𝑆𝐵 ∗ 𝐿𝑛($ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝑔𝑖𝑓𝑡)𝑡    0.033**  

 (2.32)  

𝐿𝑛($ 𝑆𝑡𝑎𝑡𝑒 𝑔𝑟𝑎𝑛𝑡)𝑡   0.079*** 

  (4.02) 

𝐺𝐴𝑆𝐵 ∗ 𝐿𝑛($ 𝑆𝑡𝑎𝑡𝑒 𝑔𝑟𝑎𝑛𝑡)𝑡   0.059*** 



 

  (2.94) 

   

Controls  Y Y 

Academic Year FE  Y Y 

College FE  Y Y 

   

Dep. Mean without log  130,938,871 130,938,871 

   

Within 𝑅-sq 0.018 0.054 

No. of unique colleges 216 211 

No. of observations 2,011 2,100 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table 6  

The Effects of GASB 34/35 Adoption on the Efficiency of University Output  
This table examines the effects of GASB 34/35 adoption on the efficiency of university output. The efficiency of university output is proxied using three measures. 

# 𝑝𝑎𝑡𝑒𝑛𝑡𝑎𝑝𝑝𝑙𝑦,𝑡+1/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡  is the number of patents granted to university 𝑖  in academic year 𝑡 + 1  per million dollars of total research expenditure in academic year 𝑡 . 

# 𝑝𝑎𝑡𝑒𝑛𝑡𝑔𝑟𝑎𝑛𝑡,𝑡+1/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡 is the number of patent applications by university 𝑖 in academic year 𝑡 + 1 per million dollars of total research expenditure in academic year 𝑡. 

𝐿𝑛(# 𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑡+1/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡) is the natural logarithm of the number of publications by university 𝑖 in academic year 𝑡 + 1 per million dollars of total research expenditure 

in academic year 𝑡. The treated group consists of public universities that were classified as Research I or Research II institutions in the 2000/01 Carnegie Classification. The control 

group comprises private not-for-profit universities that were classified as Research I or Research II institutions in the 2000/01 Carnegie Classification. Control variables include the 

proxy for institutional size and the natural logarithm of faculty number. All specifications are estimated using OLS and include controls and fixed effects for university and academic 

year. Heteroscedasticity-consistent standard errors are two-way clustered by state and academic year, and t-statistics are shown in parentheses. * p<0.1; ** p<0.05; *** p<0.01. The 

definition of each variable is provided in Appendix C. 

 

 (1) (2) (3) 

Dep. Variable  # 𝑝𝑎𝑡𝑒𝑛𝑡𝑎𝑝𝑝𝑙𝑦,𝑡+1/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡 # 𝑝𝑎𝑡𝑒𝑛𝑡𝑔𝑟𝑎𝑛𝑡,𝑡+1/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡 𝐿𝑛(# 𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑡+1/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡) 

    

𝐺𝐴𝑆𝐵  0.062*** 0.076** 0.123*** 

 (3.08) (2.44) (3.90) 

    

Controls  Y Y Y 

Academic Year FE  Y Y Y 

College FE  Y Y Y 

    

Dep. Mean without log 0.115 0.118 19.070 

    

Within 𝑅-sq 0.002 0.001 0.009 

No. of unique colleges 216 216 188 

No. of observations 2,160  2,160  1,922 

 

 

 

 



 

Table 7  

GASB 34/35 Adoption and Student-oriented Aid  
This table examines the effects of GASB 34/35 adoption on the reallocation of federal funds toward student aid within universities. 𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝐺𝑟𝑎𝑛𝑡) is the natural 

logarithm of federal student grants received by university 𝑖 in academic year 𝑡. Federal student grants primarily include Pell Grants and other federal student aid grants administered 

by the institution. 𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝐿𝑜𝑎𝑛) is the natural logarithm of subsidized federal student loans received by university 𝑖 in academic year 𝑡, including subsidized 

Federal Direct Loans (FDL) and subsidized Federal Family Education Loans (FFEL) for undergraduates. The treated group consists of public universities that were classified as 

Research I or Research II institutions in the 2000/01 Carnegie Classification. The control group comprises private not-for-profit universities that were classified as Research I or 

Research II institutions in the 2000/01 Carnegie Classification. Control variables include the proxy for institutional size and the natural logarithm of faculty number. All specifications 

are estimated using OLS and include controls and fixed effects for university and academic year. Heteroscedasticity-consistent standard errors are two-way clustered by state and 

academic year, and t-statistics are shown in parentheses. * p<0.1; ** p<0.05; *** p<0.01. The definition of each variable is provided in Appendix C.  

 

 (1) (2) 

Dep. Variable  𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝐺𝑟𝑎𝑛𝑡) 𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝐿𝑜𝑎𝑛) 

   

𝐺𝐴𝑆𝐵  0.089*** 0.311*** 

 (3.45) (3.17) 

   

Controls  Y Y 

Academic Year FE  Y Y 

College FE  Y Y 

   

Dep. Mean without log  12,472,568 27,537,431 

   

Within 𝑅-sq  0.037 0.007 

No. of unique colleges  213 148 

No. of observations  2,147 1,568 

 

 

 

 

 



 

Table 8  

GASB 34/35 Adoption and Faculty Compensation and Mobility  
This table examines the effects of GASB 34/35 adoption on average faculty compensation and mobility. 𝐿𝑛(𝐴𝑣𝑔 𝑠𝑎𝑙𝑎𝑟𝑦)𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 is the natural logarithm of the average annual 

salary for faculty holding a given academic position at university 𝑖 in academic year 𝑡. Average salaries are calculated across faculty on nine- or ten-month contracts within each 

position. 𝑀𝑜𝑏𝑖𝑙𝑖𝑡𝑦𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 is the net change in the number of faculty holding a given academic position at university 𝑖 between academic years 𝑡 and 𝑡 + 1, measured as the 

number of faculty in year 𝑡 + 1 minus the number in year 𝑡. The treated group consists of public universities that were classified as Research I or Research II institutions in the 

2000/01 Carnegie Classification. The control group comprises private not-for-profit universities that were classified as Research I or Research II institutions in the 2000/01 Carnegie 

Classification. Control variables include the proxy for institutional size and the natural logarithm of faculty number. All specifications are estimated using OLS and include controls 

and fixed effects for university and academic year. Heteroscedasticity-consistent standard errors are two-way clustered by state and academic year, and t-statistics are shown in 

parentheses. * p<0.1; ** p<0.05; *** p<0.01. The definition of each variable is provided in Appendix C.  

 

Panel A: Faculty Compensation 

 (1) (2) (3) 

Dep. Variable  𝐿𝑛(𝐴𝑣𝑔 𝑠𝑎𝑙𝑎𝑟𝑦)𝐴𝑠𝑠𝑖𝑠𝑡𝑎𝑛𝑡 𝑝𝑟𝑜𝑓 𝐿𝑛(𝐴𝑣𝑔 𝑠𝑎𝑙𝑎𝑟𝑦)𝐴𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒 𝑝𝑟𝑜𝑓 𝐿𝑛(𝐴𝑣𝑔 𝑠𝑎𝑙𝑎𝑟𝑦)𝐹𝑢𝑙𝑙 𝑝𝑟𝑜𝑓 

    

𝐺𝐴𝑆𝐵  -0.020** -0.031*** -0.028*** 

 (-2.27) (-3.68) (-3.61) 

    

Controls  Y Y Y 

Academic Year FE  Y Y Y 

College FE  Y Y Y 

    

Dep. Mean without log 59,773 70,014 97,325 

    

Within 𝑅-sq  0.003 0.006 0.008 

No. of unique colleges  203 203 204 

No. of observations  1,924 1,924 1,932 

Panel B: Faculty Mobility 

 (1) (2) (3) 

Dep. Variable  𝑀𝑜𝑏𝑖𝑙𝑖𝑡𝑦𝐴𝑠𝑠𝑖𝑠𝑡𝑎𝑛𝑡 𝑝𝑟𝑜𝑓𝑒𝑠𝑠𝑜𝑟 𝑀𝑜𝑏𝑖𝑙𝑖𝑡𝑦𝐴𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒 𝑝𝑟𝑜𝑓𝑒𝑠𝑠𝑜𝑟 𝑀𝑜𝑏𝑖𝑙𝑖𝑡𝑦𝐹𝑢𝑙𝑙 𝑝𝑟𝑜𝑓𝑒𝑠𝑠𝑜𝑟 



 

    

𝐺𝐴𝑆𝐵  -1.176 2.628 0.644 

 (-0.46) (1.44) (0.29) 

    

Controls  Y Y Y 

Academic Year FE  Y Y Y 

College FE  Y Y Y 

    

Dep. Mean  5 3 2 

    

Within 𝑅-sq  0.002 0.002 0.001 

No. of unique colleges  203 203 204 

No. of observations  1,924 1,924 1,932 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Online Appendix A  

 

OA-A Figure 1  

Stylized Pattern of the Federal Funding Process  
This figure presents a stylized overview of the federal research funding process, illustrated through the example of the 

National Institutes of Health (NIH). The process mainly consists of three stages: pre-award assessment, award review 

and budget negotiation, and post-award monitoring. Prior to award issuance, federal agencies assess institutional 

financial management capacity using internal control information, financial reports, and previous audit results, which 

determine eligibility for standard awards or additional conditions. During award review, federal agencies evaluate 

project-level budgets, relying on established institution-level financial parameters (e.g., negotiated F&A rates). After 

awards are made, federal agencies monitor compliance with federal cost principles using ongoing financial reporting, 

drawdown data, and audit results.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

OA-A Table 1  

Oster Test for Unobservable Selection and Coefficient Stability  
This table shows the Oster test for the main results in Table 3, where all estimates are based on model specification (1). I estimate and report the 𝛿 making estimated treatment 

effects null (i.e., 𝛽 = 0) based on the bound 𝑅𝑚𝑎𝑥 = 1. Oster (2019) suggests that the current estimated coefficient can be considered stable, if it would be driven to 0 only when 

the importance of unobservable variables exceeds that of observable variables (i.e., 𝛿 > 1). Satyanath et al. (2017) demonstrate that if the value of 𝛿 is less than 0, the bias-adjusted 

coefficient should be greater than the current estimate, thereby confirming the robustness of current results. All specifications are estimated using OLS and include controls and 

different sets of fixed effects. Heteroscedasticity-consistent standard errors are two-way clustered by university and academic year. * p<0.1; ** p<0.05; *** p<0.01. The definition of 

each variable is provided in Appendix C. 

 

 Estimated treatment effects (𝛽̂) 𝛿̂ | (𝑅𝑚𝑎𝑥 = 1, 𝛽 = 0)  Pass Oster test? 

Panel A: Fixed effects for university and year  

𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡  -0.079*** -4.564 Yes 

𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡+1  -0.115*** -6.480 Yes 

Panel B: Fixed effects for university and state-year 

𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡  -0.143*** -24.783 Yes 

𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡+1  -0.164*** -30.947 Yes 

 

 

 

 

 

 

 

 

 

 

 

 



 

OA-A Table 2  

Robustness to Staggered Treatment Timing: GASB 34/35 and Federal Grant Allocation  

To address concerns related to the two-way fixed effects (TWFE) model under staggered treatment timing (Baker et al., 2020), this table restricts the sample by excluding public 

universities that adopted GASB 34/35 in Phase 2 and Phase 3. The treated group consists of public research universities that adopted GASB 34/35 in academic year 2001/02, i.e., 

Phase 1. The control group comprises private not-for-profit research universities. Control variables include the proxy for institutional size and the natural logarithm of faculty number. 

All specifications are estimated using OLS and include controls and fixed effects for university and academic year. Heteroscedasticity-consistent standard errors are two-way clustered 

by state and academic year, and t-statistics are shown in parentheses. * p<0.1; ** p<0.05; *** p<0.01. The definition of each variable is provided in Appendix C. 

 

 Baseline Results   Robust for Serial Correlation within State  

 (1) (2)  (3) (4) 

Dep. Variable  𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡 𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡+1   𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡 𝐿𝑛($ 𝐹𝑒𝑑𝑒𝑟𝑎𝑙 𝑔𝑟𝑎𝑛𝑡)𝑡+1  

      

𝐺𝐴𝑆𝐵  -0.071** -0.135***  -0.114*** -0.153*** 

 (-2.39) (-3.44)  (-3.53) (-3.77) 

      

Controls  Y Y  Y Y 

Academic Year FE  Y Y  ... ... 

College FE  Y Y  Y Y 

State-Academic Year FE N N  Y Y 

      

Dep. Mean without log 122,167,958 122,316,200  129,324,457 129,492,452 

      

Within 𝑅-sq 0.013 0.017  0.011 0.011 

No. of unique colleges 205 197  205 197 

No. of observations 2,050 1,970  2,050 1,970 

 

 

 

 



 

OA-A Table 3  

Robustness Check: The Effects of GASB 34/35 Adoption on the Efficiency of University Output  
This table reports robustness tests examining the effects of GASB 34/35 adoption on the efficiency of university research output, measured two years after research expenditures are 

incurred. The efficiency of university output is proxied using three measures. # 𝑝𝑎𝑡𝑒𝑛𝑡𝑎𝑝𝑝𝑙𝑦,𝑡+2/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡 is the number of patents granted to university 𝑖 in academic year 𝑡 +
2 per million dollars of total research expenditure in academic year 𝑡. # 𝑝𝑎𝑡𝑒𝑛𝑡𝑔𝑟𝑎𝑛𝑡,𝑡+2/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡 is the number of patent applications by university 𝑖 in academic year 𝑡 + 2 

per million dollars of total research expenditure in academic year 𝑡. 𝐿𝑛(# 𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑡+2/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡) is the natural logarithm of the number of publications by university 𝑖 in 

academic year 𝑡 + 2 per million dollars of total research expenditure in academic year 𝑡. The treated group consists of public universities that were classified as Research I or 

Research II institutions in the 2000/01 Carnegie Classification. The control group comprises private not-for-profit universities that were classified as Research I or Research II 

institutions in the 2000/01 Carnegie Classification. Control variables include the proxy for institutional size and the natural logarithm of faculty number. All specifications are estimated 

using OLS and include controls and fixed effects for university and academic year. Heteroscedasticity-consistent standard errors are two-way clustered by state and academic year, 

and t-statistics are shown in parentheses. * p<0.1; ** p<0.05; *** p<0.01. The definition of each variable is provided in Appendix C.  

 (1) (2) (3) 

Dep. Variable  # 𝑝𝑎𝑡𝑒𝑛𝑡𝑎𝑝𝑝𝑙𝑦,𝑡+2/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡 # 𝑝𝑎𝑡𝑒𝑛𝑡𝑔𝑟𝑎𝑛𝑡,𝑡+2/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡 𝐿𝑛(# 𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑡+2/𝑅𝐸𝑚𝑖𝑙𝑙𝑖𝑜𝑛,𝑡) 

    

𝐺𝐴𝑆𝐵  0.070*** 0.061** 0.135*** 

 (3.54) (2.31) (4.40) 

    

Controls  Y Y Y 

Academic Year FE  Y Y Y 

College FE  Y Y Y 

    

Dep. Mean without log 0.110 0.111 20.155 

    

Within 𝑅-sq 0.002 0.001 0.011 

No. of unique colleges 216 216 188 

No. of observations 2,160  2,160  1,932 

 

 

 



 

Online Appendix B: The Proof for Lemmas and Propositions in Appendix A  

 

OA-B.1 Lemma 1  

 

Lemma 1 (IR𝑯 binds)  

 

In any optimal solution, the high-cost (low-efficiency) type’s participation constraint 𝐼𝑅𝐻 

binds:  

𝑡𝐻 = 𝛽𝐻𝑞𝐻 

 

Proof. Suppose instead that 𝐼𝑅𝐻 is slack:  

 

𝑡𝐻 − 𝛽𝐻𝑞𝐻 > 0 

 

Then the principal can decrease 𝑡𝐻 by a small amount 𝜀 > 0 such that 

 

𝑡𝐻
′ = 𝑡𝐻 − 𝜀, 𝑞𝐻

′ = 𝑞𝐻 

 

and 𝐼𝑅𝐻 remains satisfied:  

 

𝑡𝐻
′ − 𝛽𝐻𝑞𝐻 = 𝑡𝐻 − 𝜀 − 𝛽𝐻𝑞𝐻 > 0 

 

This change strictly increases expected welfare because the transfer to the high-cost type is 

reduced and no other terms in the objective change. Moreover, 𝐼𝐶𝐿 and 𝐼𝐶𝐻 are not violated 

by a sufficiently small reduction in 𝑡𝐻, as both sides of the relevant inequalities move at most 

by 𝜀. Therefore, a solution with slack 𝐼𝑅𝐻 cannot be optimal. Hence in any optimal solution:  

 

𝑡𝐻 = 𝛽𝐻𝑞𝐻 

 

OA-B.2 Lemma 2  

 

Lemma 2 (𝑰𝑪𝑯 is slack)  

 

In any optimal solution, the high-cost type’s incentive compatibility constraint 𝐼𝐶𝐻 is slack.  

 

Proof. Given Lemma 1, we have  

𝑡𝐻 − 𝛽𝐻𝑞𝐻 = 0 

 

Substituting into 𝐼𝐶𝐻,  

0 = 𝑡𝐻 − 𝛽𝐻𝑞𝐻 ≥ 𝑡𝐿 − 𝛽𝐻𝑞𝐿 

 

Thus 𝐼𝐶𝐻 requires 

𝑡𝐿 − 𝛽𝐻𝑞𝐿 ≤ 0 (1) 

 



 

On the other hand, 𝐼𝑅𝐿 implies 

 

𝑡𝐿 − 𝛽𝐿𝑞𝐿 ≥ 0 (2) 

 

Since 𝛽𝐻 > 𝛽𝐿, for any given 𝑞𝐿, 

 

𝑡𝐿 − 𝛽𝐻𝑞𝐿 = 𝑡𝐿 − 𝛽𝐿𝑞𝐿 − (𝛽𝐻 − 𝛽𝐿)𝑞𝐿 

 

If 𝑞𝐿 > 0, then (𝛽𝐻 − 𝛽𝐿)𝑞𝐿 > 0, so 

 

𝑡𝐿 − 𝛽𝐻𝑞𝐿 < 𝑡𝐿 − 𝛽𝐿𝑞𝐿 

 

Combining with (2), we obtain 

 

𝑡𝐿 − 𝛽𝐻𝑞𝐿 < 𝑡𝐿 − 𝛽𝐿𝑞𝐿 𝑎𝑛𝑑 𝑡𝐿 − 𝛽𝐿𝑞𝐿 ≥ 0 

 

For 𝐼𝑅𝐿 to hold and 𝑞𝐿 > 0, it is generically optimal to choose (𝑡𝐿
, 𝑞𝐿) so that 

 

𝑡𝐿 − 𝛽𝐿𝑞𝐿 > 0 

 

which implies 

𝑡𝐿 − 𝛽𝐻𝑞𝐿 > 0 

 

for sufficiently small 𝑞𝐿. Then condition (1) would be violated:  

 

0 ≥ 𝑡𝐿 − 𝛽𝐻𝑞𝐿 > 0 

 

There is a contradiction. Therefore, 𝐼𝐶𝐻 cannot be binding at the optimum; it must be slack.  

 

OA-B.3 Lemma 3  

 

Lemma 3 (𝑰𝑪𝑳 binds)  

 

In any optimal solution, the low-cost type’s incentive compatibility constraint 𝐼𝐶𝐿 binds: 

𝑡𝐿 − 𝛽𝐿𝑞𝐿 = 𝑡𝐻 − 𝛽𝐿𝑞𝐻 

 

Proof. Suppose instead that 𝐼𝐶𝐿 is slack:  

 

𝑡𝐿 − 𝛽𝐿𝑞𝐿 > 𝑡𝐻 − 𝛽𝐿𝑞𝐻 

 

Holding (𝑞𝐿
, 𝑞𝐻

, 𝑡𝐻) fixed, decrease 𝑡𝐿 by a small 𝜀 > 0:  

 

𝑡𝐿
′ = 𝑡𝐿 − 𝜀 

 



 

For sufficiently small 𝜀, both 𝐼𝑅𝐿 and 𝐼𝐶𝐿 remain satisfied:  

 

𝑡𝐿
′ − 𝛽𝐿𝑞𝐿 = 𝑡𝐿 − 𝜀 − 𝛽𝐿𝑞𝐿 > 𝑡𝐻 − 𝛽𝐿𝑞𝐻 − 𝜀 

 

The right-hand side still exceeds 𝑡𝐻 − 𝛽𝐿𝑞𝐻  for small enough 𝜀 . This strictly lowers the 

expected transfer to the low-cost type and therefore strictly increases expected welfare, 

contradicting optimality. Hence 𝐼𝐶𝐿 must be binding:  

 

𝑡𝐿 − 𝛽𝐿𝑞𝐿 = 𝑡𝐻 − 𝛽𝐿𝑞𝐻 . 

 

OA-B.4 Lemma 4  

 

Lemma 4 (𝑰𝑹𝑳 is slack)  

 

In any optimal solution, the participation constraint of the low-cost type is strictly slack: 

 

𝑡𝐿 − 𝛽𝐿𝑞𝐿 > 0. 

 

Proof. Given Lemma 1-3, 

𝑡𝐿 − 𝛽𝐿𝑞𝐿 = (𝛽𝐻 − 𝛽𝐿)𝑞𝐻 . 

 

Since 𝑞𝐻 > 0 and 𝛽𝐻 > 𝛽𝐿, 

𝑡𝐿 − 𝛽𝐿𝑞𝐿 > 0. 

 

Thus 𝐼𝑅𝐿 does not bind.  

 

OA-B.5 Lemma 5  

 

Lemma 5 (Information rents of both types in the second-best mechanism)  

 

In the optimal incentive-compatible (second-best) procurement mechanism:  

 

1. The low-cost (high-efficiency) type earns strictly positive information rent: 

 

𝑈𝐿
𝑆𝐵   =   𝑡𝐿 − 𝛽𝐿𝑞𝐿   =   (𝛽𝐻 − 𝛽𝐿)𝑞𝐻   >   0. 

 

2. The high-cost (low-efficiency) type earns zero rent: 

 

𝑈𝐻
𝑆𝐵   =   𝑡𝐻 − 𝛽𝐻𝑞𝐻   =   0. 

 

Proof. From Lemma 4 we know that 

 

𝑡𝐿 − 𝛽𝐿𝑞𝐿 = (𝛽𝐻 − 𝛽𝐿)𝑞𝐻 > 0. 

 



 

Thus, the low-cost type receives strictly positive rent: 

 

𝑈𝐿
𝑆𝐵 = 𝑡𝐿 − 𝛽𝐿𝑞𝐿 > 0. 

 

From Lemma 1, the high-cost type’s participation constraint binds: 

 

𝑡𝐻 = 𝛽𝐻𝑞𝐻 . 

 

Therefore, its utility is  

𝑈𝐻
𝑆𝐵 = 𝑡𝐻 − 𝛽𝐻𝑞𝐻 = 0. 

 

Hence, in the second-best allocation, only the low-cost type earns positive information rent, 

while the high-cost type earns none.  

 

OA-B.6 Lemma 6  

 

Lemma 6 (Second-best performance under asymmetric information)  

 

Under asymmetric information, with the incentive constraints characterized in Lemma 1-4, the 

optimal (second-best) performance levels satisfy:  

 

𝑆′(𝑞𝐿
𝑆𝐵) = 𝛽𝐿 , 

 

𝑆′(𝑞𝐻
𝑆𝐵) = 𝛽𝐻 +

𝜇

1 − 𝜇
(𝛽𝐻 − 𝛽𝐿). 

 

Proof. Lemmas 1-4 imply that 𝐼𝑅𝐻 and 𝐼𝐶𝐿 bind, and 𝐼𝑅𝐿, 𝐼𝐶𝐻 are slack.  

 

Substituting the binding constraints into the principal’s welfare yields a reduced-form 

maximization problem in (𝑞𝐿 , 𝑞𝐻):  

 

max 
𝑞𝐿,𝑞𝐻

  𝜇[𝑆(𝑞𝐿) − 𝛽𝐿𝑞𝐿 − (𝛽𝐻 − 𝛽𝐿)𝑞𝐻] + (1 − 𝜇)[𝑆(𝑞𝐻) − 𝛽𝐻𝑞𝐻]. 

 

FOC with respect to 𝑞𝐿 gives: 

 

𝜇[𝑆′(𝑞𝐿) − 𝛽𝐿] = 0 ⇒ 𝑆′(𝑞𝐿
𝑆𝐵) = 𝛽𝐿 . 

 

FOC with respect to 𝑞𝐻 gives: 

 

−𝜇(𝛽𝐻 − 𝛽𝐿) + (1 − 𝜇)[𝑆′(𝑞𝐻) − 𝛽𝐻] = 0, 

 

hence: 



 

𝑆′(𝑞𝐻
𝑆𝐵) = 𝛽𝐻 +

𝜇

1 − 𝜇
(𝛽𝐻 − 𝛽𝐿) > 𝛽𝐻 . 

 

OA-B.7 Lemma 7  

 

Lemma 7 (First-best performance under complete information)  

 

When the cost parameter 𝛽 is observable to the principal, the optimal (first-best) performance 

for type 𝛽 ∈ {𝛽𝐿 , 𝛽𝐻} solves:  

 

𝑆′(𝑞𝐹𝐵(𝛽)) = 𝛽 

 

Therefore,  

𝑆′(𝑞𝐿
𝐹𝐵) = 𝛽𝐿 , 𝑆′(𝑞𝐻

𝐹𝐵) = 𝛽𝐻 , 

 

Since 𝑆′′ < 0 and 𝛽𝐿 < 𝛽𝐻, it follows that:  

 

𝑞𝐿
𝐹𝐵 > 𝑞𝐻

𝐹𝐵. 

 

Proof. Under complete information the principal solves: 

 

max 
𝑞

𝑆(𝑞) − 𝛽𝑞, 

 

Which is subject to the participation constraint 𝑡 − 𝛽𝑞 ≥ 0. At optimum IR binds: 𝑡 = 𝛽𝑞. 

Thus, the principal’s problem is unconstrained, and the FOC is:  

 

𝑆′(𝑞𝐹𝐵(𝛽)) = 𝛽. 

 

Strict concavity of 𝑆implies uniqueness of each solution and 𝑞𝐿
𝐹𝐵 > 𝑞𝐻

𝐹𝐵 because 𝛽𝐿 < 𝛽𝐻.  

 

OA-B.8 The Agent Utility under Complete Information  

 

Consider now the case where 𝛽  is observable to the principal. For a given type 𝛽 , the 

principal solves  

max
𝑞,𝑡

    𝑆(𝑞) − 𝑡 

Subject to participation:  

𝑡 − 𝛽𝑞 ≥ 0. 

 

At the optimum, IR binds: 

𝑡 = 𝛽𝑞, 

 

So, the principal chooses 𝑞 to solve:  



 

max 
𝑞

𝑆(𝑞) − 𝛽𝑞. 

The first-order condition is 

 

𝑆′(𝑞𝐹𝐵(𝛽)) = 𝛽. 

 

Thus, the first-best allocation (𝑞𝐹𝐵(𝛽), 𝑡𝐹𝐵(𝛽)) satisfies 

 

𝑡𝐹𝐵(𝛽) = 𝛽𝑞𝐹𝐵(𝛽), 

and the agent’s utility is 

 

𝑈𝐹𝐵(𝛽) = 𝑡𝐹𝐵(𝛽) − 𝛽𝑞𝐹𝐵(𝛽) = 0 

 

for both 𝛽𝐿and 𝛽𝐻, there is no information rent under complete information.  

 

OA-B.9 Proposition 1: Optimal Performance Level  

 

Proposition 1. Under asymmetric information, the low-cost type’s performance is undistorted, 

whereas the high-cost type’s performance is distorted downward:  

 

𝑞𝐿
𝑆𝐵 = 𝑞𝐿

𝐹𝐵. 

 

𝑞𝐻
𝑆𝐵 < 𝑞𝐻

𝐹𝐵. 

 

Under asymmetric information, the aggregated performance (Q = qL + qH) is strictly lower 

than under complete information:  

 

𝑄𝑆𝐵 = 𝜇𝑞𝐿
𝑆𝐵 + (1 − 𝜇)𝑞𝐻

𝑆𝐵 < 𝜇𝑞𝐿
𝐹𝐵 + (1 − 𝜇)𝑞𝐻

𝐹𝐵 = 𝑄𝐹𝐵. 

 

Thus:  

𝑄𝑆𝐵 < 𝑄𝐹𝐵. 

 

Proof. By Lemma 7, under complete information the first-best performance satisfies  

 

𝑆′(𝑞𝐿
𝐹𝐵) = 𝛽𝐿 , 𝑆′(𝑞𝐻

𝐹𝐵) = 𝛽𝐻 . 

 

By Lemma 6, under asymmetric information the second-best performance satisfies  

 

𝑆′(𝑞𝐿
𝑆𝐵) = 𝛽𝐿 , 𝑆′(𝑞𝐻

𝑆𝐵) = 𝛽𝐻 +
𝜇

1 − 𝜇
(𝛽𝐻 − 𝛽𝐿) > 𝛽𝐻 . 

 

Since 𝑆′(⋅) is strictly decreasing (because 𝑆′′ < 0), we obtain:  

 

𝑆′(𝑞𝐿
𝑆𝐵) = 𝛽𝐿 = 𝑆′(𝑞𝐿

𝐹𝐵) ⇒ 𝑞𝐿
𝑆𝐵 = 𝑞𝐿

𝐹𝐵 



 

 

So, the low-cost type’s performance is undistorted.  

 

Similarly,  

𝑆′(𝑞𝐻
𝑆𝐵) > 𝑆′(𝑞𝐻

𝐹𝐵) 

 

Implies 

𝑞𝐻
𝑆𝐵 < 𝑞𝐻

𝐹𝐵, 

 

So, the high-cost type’s performance is distorted downward relative to the first-best. 

 

For the aggregate performance, under the asymmetric information:  

 

𝑄𝑆𝐵 = 𝜇𝑞𝐿
𝑆𝐵 + (1 − 𝜇)𝑞𝐻

𝑆𝐵 = 𝜇𝑞𝐿
𝐹𝐵 + (1 − 𝜇)𝑞𝐻

𝑆𝐵, 

 

while under complete information1:  

 

𝑄𝐹𝐵 = 𝜇𝑞𝐿
𝐹𝐵 + (1 − 𝜇)𝑞𝐻

𝐹𝐵. 

 

Because 𝑞𝐻
𝑆𝐵 < 𝑞𝐻

𝐹𝐵and 1 − 𝜇 > 0, it follows that  

 

𝑄𝑆𝐵 < 𝑄𝐹𝐵. 

 

OA-B.10 Proposition 2: Information Rent  

 

Proposition 2. Under asymmetric information (when 𝛽 is privately observed by the agent), 

the optimal incentive-compatible procurement mechanism yields 

 

𝑈𝐿
𝑆𝐵 = (𝛽𝐻 − 𝛽𝐿)𝑞𝐻 > 0, 𝑈𝐻

𝑆𝐵 = 0. 

 

Under complete information (when β is observable), the optimum satisfies 

 

𝑈𝐿
𝐹𝐵 = 𝑈𝐻

𝐹𝐵 = 0. 

 

Proof. The asymmetric-information utilities follow directly from Lemma 1-5:  

 

𝑈𝐻
𝑆𝐵 = 𝑡𝐻 − 𝛽𝐻𝑞𝐻 = 0 

 

𝑈𝐿
𝑆𝐵 = 𝑡𝐿 − 𝛽𝐿𝑞𝐿 = (𝛽𝐻 − 𝛽𝐿)𝑞𝐻 > 0 

 

Under complete information, the principal observes 𝛽 and can fully extract the agent’s surplus, 

 
1  Under complete information, the principal conditions the contract directly on the realized type, so the 

optimization problems for 𝛽𝐿 and 𝛽𝐻 are fully separable. The probabilities 𝜇 and 1 − 𝜇 appear only in the 

expression for expected welfare and do not change the first-order conditions determining 𝑞𝐿
𝐹𝐵 and 𝑞𝐻

𝐹𝐵.  



 

which implies 

 

𝑈𝐹𝐵(𝛽) = 0 for both 𝛽𝐿 , 𝛽𝐻 

 

Therefore, 

 

𝑈𝐿
𝑆𝐵 > 𝑈𝐿

𝐹𝐵, 𝑈𝐻
𝑆𝐵 = 𝑈𝐻

𝐹𝐵 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Online Appendix C: The Proof for Lemmas and Proposition in Appendix B  

 

OA-C.1 Lemma 1  

 

Lemma 1. Given belief 𝛼̂ = 𝛼(𝑔), the government’s optimal grant satisfies 

 

𝑆′(𝑔) = −1 −
𝑣𝐺𝛼

𝑣𝐺𝐺
 𝛼′(𝑔). 

 

Proof. Given belief 𝛼̂ = 𝛼(𝑔), the government solves  

 

max 
𝑆≥0

  𝑣(𝑔 + 𝑆; 𝛼̂) − 𝜅𝑆. 

 

The first-order condition (FOC):  

 

𝑣𝐺(𝑔 + 𝑆; 𝛼̂) = 𝜅. (1) 

 

Taking the total differential of (1) with respect to 𝑔 and using 𝛼̂ = 𝛼(𝑔) yields  

 

𝑣𝐺𝐺(1 + 𝑆′(𝑔)) + 𝑣𝐺𝛼  𝛼′(𝑔) = 0 ⇒ 𝑆′(𝑔) = −1 −
𝑣𝐺𝛼

𝑣𝐺𝐺
 𝛼′(𝑔). (2) 

 

Thus, the effect of private donations on public funding consists of a mechanical substitution 

term (−1) and a signaling term −
𝑣𝐺𝛼

𝑣𝐺𝐺
𝛼′(𝑔).  

 

OA-C.2 Lemma 2  

 

Lemma 2. In any separating equilibrium with 𝑔′(𝛼) > 0, the donor’s contribution satisfies 

 

𝑐′(𝑔) = 𝛾 𝑣𝐺(𝐺; 𝛼) 
𝑣𝐺𝛼

∣ 𝑣𝐺𝐺 ∣
 𝛼′(𝑔). 

 

Proof. Anticipating 𝑆(𝑔), the donor chooses 𝑔 to solve  

 

max 
𝑔≥0

   − 𝑐(𝑔) + 𝛾 𝑣(𝑔 + 𝑆(𝑔); 𝛼). 

 

FOC (interior):  

 

−𝑐′(𝑔) + 𝛾 𝑣𝐺(𝐺; 𝛼) (1 + 𝑆′(𝑔)) = 0. (3) 

 

To substitute the government’s response 𝑆′(𝑔) into (3), we first rewrite the term −
1

𝑣𝐺𝐺
 in 



 

equation (2). Since public good exhibits diminishing marginal utility,  

 

𝑣𝐺𝐺 < 0, 

it follows that 

−
1

𝑣𝐺𝐺
=

1

∣ 𝑣𝐺𝐺 ∣
 because ∣ 𝑣𝐺𝐺 ∣= −𝑣𝐺𝐺 . 

 

Using this identity, equation (2) can be written as  

 

1 + 𝑆′(𝑔) =
𝑣𝐺𝛼

∣ 𝑣𝐺𝐺 ∣
 𝛼′(𝑔). 

 

Substituting this expression into (3) yields the local incentive-compatibility (IC) condition:  

 

𝑐′(𝑔) = 𝛾 𝑣𝐺(𝐺; 𝛼) 
𝑣𝐺𝛼

∣ 𝑣𝐺𝐺 ∣
 𝛼′(𝑔). (4) 

 

Since 𝑣𝐺  and 𝑣𝐺𝛼  are increasing in 𝛼 , (4) satisfies the single-crossing property; thus, a 

monotone separating strategy 𝑔′(𝛼) > 0exists (and beliefs invert 𝑔 ↦ 𝛼).  

 

OA-C.3 Proposition 1  

 

Proposition 1. In any separating PBE with 𝑔′(𝛼) > 0 , the government’s optimal grant 

increases with the private contribution if and only if  

 

𝑣𝐺𝛼  𝛼′(𝑔) >∣ 𝑣𝐺𝐺 ∣. (5) 

 

Equivalently, 𝑆′(𝑔) > 0.  

 

Proof. By Lemma 2, a separating PBE with a strictly increasing contribution strategy 𝑔(𝛼) 

exists. We therefore focus on such equilibria and characterize the government’s grant response 

to 𝑔.  

 

From Lemma 1,  

𝑆′(𝑔) = −1 −
𝑣𝐺𝛼

𝑣𝐺𝐺
 𝛼′(𝑔). 

 

We seek conditions under which 𝑆′(𝑔) > 0. Rearranging the inequality:  

 

𝑆′(𝑔) > 0 ⟺ −1 −
𝑣𝐺𝛼

𝑣𝐺𝐺
 𝛼′(𝑔) > 0, 

 

which is equivalent to 

 



 

−
𝑣𝐺𝛼

𝑣𝐺𝐺
 𝛼′(𝑔) > 1. 

 

we rewrite the left-hand side as 

 

−
𝑣𝐺𝛼

𝑣𝐺𝐺
 𝛼′(𝑔) =

𝑣𝐺𝛼

∣ 𝑣𝐺𝐺 ∣
 𝛼′(𝑔). 

 

Thus, the inequality becomes 
𝑣𝐺𝛼

∣ 𝑣𝐺𝐺 ∣
 𝛼′(𝑔) > 1. 

 

Multiplying both sides by ∣ 𝑣𝐺𝐺 ∣> 0 yields 

 

𝑣𝐺𝛼  𝛼′(𝑔) >∣ 𝑣𝐺𝐺 ∣. 

 

Therefore, 

 

𝑆′(𝑔) > 0 ⟺ 𝑣𝐺𝛼  𝛼′(𝑔) >∣ 𝑣𝐺𝐺 ∣. 

 

 

 


