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Abstract

This paper investigates how public health care managers allocate marginal resources under capitated
payment and how this affects clinical utilization and outcomes. When U.S. Veterans Affairs hospital
systems receive a windfall of funding, they increase spending on direct care cost centers and increase
physician and nurse hours. Spending on major overhead cost centers did not increase, nor did spending
on the offices of the health care system directors. This is accompanied by an increase in care utilization.
A one percent increase in funding leads to a one percent increase in inpatient stays, some of which is
driven by an increase in unique patients, and a one percent increase in outpatient visits. The spending
increase does not cause a change in rates of death after acute myocardial infarction or rates of hospital
readmissions. I find suggestive evidence that VA-Medicare dual-eligible beneficiaries use less Medicare-
covered outpatient care in the private sector when their VA region receives a greater funding increase,
suggesting that at least some of the increase in VA-provided care is substitution from the other sector,
financed by another government program.
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1 Introduction

A central question in health economics is how to pay providers for health care services. Paying on the margin
of the number of services — “fee-for-service” — may encourage overproduction (Laffont and Tirole, 1986). An
alternative contractual arrangement — “capitation” — pays agents a lump sum to care for a certain patient
population for a fixed set of time. This arrangement provides “high-powered incentives” for the agents to
produce efficiently, since their revenue under capitation is not increasing retrospectively proportionately to
their hours and material inputs.! Much of the literature investigates how providers and hospitals change
their volume or treatment choices in response to changes in contracts that reimburse on the basis of volume
(e.g., Dafny (2005); Clemens and Gottlieb (2014)). However, there is little evidence on how providers behave
under capitated arrangements, despite the importance of this contract type. There are many integrated
health care systems in which patients are cared for on the basis of an annual prospective appropriation, as in
the public provision cases of the U.S. Veterans Health Administration or the U.K. National Health Service,
or premia as in the case of the private U.S. firm Kaiser Permanente.? Understanding how providers respond
to changes in the captation level is important for determining the optimal cap level.

I study how capitated health care managers spend their marginal allocated funds when their capitation
level is increased and how this affects the provision of care. I study a natural experiment in which the
central office of the U.S. Veterans Health Administration increased the funding of its care “networks” —
managerial hierarchies overseeing multiple VHA health care systems within a contiguous geographic region
—in a way that was unrelated to managerial effort, physician effort, or skill in those networks. I investigate
how managers spend the increase in their general purpose capitation, which they could spend on direct care,
contracted-out care, overhead, or the managers’ own cost centers. Additional resources for direct care could
be used to perform care for more patients®, to perform more care for the same patients already frequenting
the VHA, or to increase intensiveness of care for the encounters. I examine whether the increase in resources
leads to an increase in quantity of care, quantity of unique patients seen, or quality of care. I also investigate

whether the increase in utilization is care that would not have been provided in the absence of the capitation

1See Newhouse (1996) for a review of theoretical treatments of different provider reimbursement contract types, and in
particular the tradeoff between provider efficiency and selection of profitable patients that is faced in choosing between fee-for-
service and capitation.

2Some physicians in the U.S., particularly those in managed care firms, and in France are paid at least in part on the basis
of capitation. Gaynor, Rebitzer and Taylor (2004) and Ho and Pakes (2014) provide some evidence on provider responses to
capitation arrangement in similar settings.

Additionally, Eastern European countries under socialism had publicly-owned and centrally directed health care delivery
systems that bear resemblances to capitated arrangements. See Kornai and Eggleston (2001) for a review of those countries’
health care sectors, albeit their discussion focuses on a different characteristic of the payer-provider relationship there, that of
the soft budget constraint.

3The annual capitation is given to each VHA network on the basis of the number of enrollees. To be counted in determining
the capitation amount, these enrollees need to use the VHA for more than an individual primary care encounter, and they may
even rely on private, non-Veterans Affairs providers for their care. Thus, even conditional on the set of enrollees a network has,
the number of patients seen beyond a simple check up is a potential margin on which a network might respond to a change in
capitation level.



increase or whether it is substitution from another sector.

I provide evidence on the effect of changing a health care system’s capitated amount on provision of care.
Much of the existing literature on providers’ responses to revenue changes focus on provision under fee-for-
sevice or episode-based contracts, and they estimate the responses to changing the rate at which providers

are paid for producing more procedures or episodes of care.*

Reimbursing agents through a capitation, a
lump sum unrelated to the quantity of services provided, is understudied. Increasing the resources cap for
providers to take care of a given population can provide more resources for health care managers to provide
care to patients, but it could also provide managers with fiscal room to slack off from finding efficiencies or
to feather their own nests. The evidence suggests that capitated Veterans Affairs systems use increases in
funds to provide more services to beneficiaries and not to feather their own nests: direct care cost center
spending increases while overhead cost center spending remains constant, and the increased spending in
medical care providers coincides with increases in the quantity of inpatient and outpatient care. My findings
have implications for large capitated health care providers like the U.K. National Health Service in the public
sector and Kaiser Permanente in the American private sector. In the U.K., there are debates about funding
levels and their implications for medical service provision (The Economist, 2023). I show how increasing
capitated funding levels can increase the quantity of care provided. To be sure, there are some reasons to
believe Veterans Health Administration hospitals may be different than other capitated providers. VHA
administrators are employed on condition of meeting performance contracts, and VHA systems are also
subject to political accountability. I provide rare evidence on the behavior of capitated hospital systems
when their funding level changes.

This paper exploits a windfall in funding to understand the priorities of VHA hospital system managers
and the resulting change in care provision. Prior work has exploited windfalls to firms to better understand
manager priorities (Blanchard, Lopez-de-Silanes and Shleifer, 1994). Hospital responses to financial shocks
have revealed their tendencies to act like insurers of last resort (Garthwaite, Graves, Gross, Karaca, Marone
and Notowidigdo, 2019); private hospitals’ value on paying shareholders and executives (Gupta, La Forgia
and Sacarny, 2023); and Critical Access Hospitals’ (CAHs) objectives to expand quality (Carroll, 2023). I
exploit a change in the way the Veterans Health Administration’s Central Office divvies up annual funds
to the VHA hospital networks around the county. In Fiscal Year 2003, the Central Office granularized its
risk adjustment of its annual fundings, similar to how Medicare granularized its Diagnosis-Related Group

classifications, as exploited by Gross, Sacarny, Shi and Silver (2021). As a result of this granularization, some

4Increasing fee-for-service and episode-based reimbursements have been found to increase investment in quality (Garthwaite,
Ody and Starc, 2020; Cooper, Doyle, Graves and Gruber, 2022), reduce physicians turning away patients (Alexander and
Schnell, 2019), affect discharge timing (Einav, Finkelstein and Mahoney, 2022; Eliason, Grieco, McDevitt and Roberts, 2018),
and affect whether delivery is vaginal or by Cesarean section (Alexander, 2017).



patient types suddenly were allocated greater funds per VHA enrollee than they were before the reform, and
so networks with more of the differentially expensive patient types received greater increases in funds from
Fiscal Year 2002 to Fiscal Year 2003 than other networks. In FY 2003, networks received an increase in
funds from 5 percent to 13 percent.® This variation in funding increases is generated by the risk adjustment
change and is unrelated to the altruism, objective, or competence of the managers or providers.

I exploit this change in a similar methodological fashion as Clemens and Gottlieb (2014). In a difference-
in-differences approach, I compare changes in health care inputs from the fiscal year before the reform until
the one after it, between health systems that received greater funding increases and systems that received
lesser funding increases. If the input trends of greater-boosted systems would have been parallel to the input
trends of lesser-boosted systems under the hypothetical scenario that they all received no increase, then this
difference-in-differences identifies the elasticity of inputs with respect to a change in capitation. In the same
way, I also estimate elasticities of inpatient and outpatient encounters and effects on clinical quality with
respect to funding changes.

First, I find that Veterans Health Administration networks use their increase in funds to increase direct
medical care. This entails increases in hours for high-skilled frontline health care workers, namely physicians
and nurses. I don’t see evidence of increases in overhead cost centers, which could go towards laundering
hospital linens, beautifying the grounds, or improving administrative support for employees, among other
functions. I don’t see increases in the specific cost center for the hospital system director. I don’t see
evidence of bureaucrats feathering their own nests.® This is first evidence of what health care managers
under capitated systems choose to spend their money on when they receive a funding windfall. Surely,
there are some reasons to suspect these hospital systems in the VHA may make somewhat different choices
than other capitated systems. Other systems like Kaiser Permanente may face healthier patient populations
with different preferences and disease profiles. Furthermore, the Veterans Health Administration may be
different from Kaiser and non-integrated hospitals in that the Veterans Affairs managers and providers may
be more mission-oriented. However, Duggan (2000) finds that public hospitals and private hospitals respond
to common financial shocks in a way that suggests public managers are not any more mission-oriented. It
is conceivable that the managers and employees in the VHA, serving U.S. veterans, may be more mission-
oriented than other public employees. However, these systems all face similar high-powered incentives, and
against the backdrop of a literature that is lacking evidence of changes in such incentives, my study is
informative about changes in those different but related settings.

Second, I find that increases in funds lead to increases in utilization. Part of the motivation of paying

5The Central Office imposed a floor of a 5 percent increase as part of the implementation of this reform.
6See Gandhi, Olenski, Ruffini and Shen (2024) on other public attempts to increase staffing, by tying staffing ratios to
Medicaid reimbursement to nursing homes.



agents with capitation is to discourage slack. An open question is whether raising a cap would lead agents
to slack off (e.g., for managers to exert less effort assuring efficient production) or to use the increase in
resources to perform more services. In this setting, a one percentage point increase in funding resulted in a
one percent increase in inpatient stays and a one percent increase in outpatient visits. The magnitude of this
effect of an increase in overall allocations on services performed is similar to the estimate in Clemens and
Gottlieb (2014) of the effect of an increase in marginal reimbursement incentives on services performed, a
three percent increase in services for a two percent increase in reimbursement. VHA managers and providers
use the funds to perform more services and to do so for additional unique patients.

This leads to the question of whether this new care at the VA is care that would not have been provided
in the absence of the funding boost, or if this care is substitution from another sector. Other capitated
providers may exist alongside competing sectors. In the United Kingdom, National Health Service benefi-
ciaries increasingly hold a second, private insurance contract to pay for private care (The Economist, 2024).
I study beneficiaries dually enrolled with VHA and Medicare and find that an increase in VHA funds in a
region leads to a decline in the number of Medicare outpatient claims per dual enrollee, but not in a change
in inpatient claims. First, this suggests that some of the new VHA care is substitution from care provided
by (likely, mostly) privately employed providers to public provided providers. Thus, some of this additional
care is crowd-out (Cutler and Gruber, 1996). However, it remains an open question whether this substitu-
tion is welfare-enhancing or not. Chan, Card and Taylor (2023) find that these dual-eligible patients have
experience higher quality emergency department care in the VHA than in the private sector. It’s possible
that the mechanisms behind the VA advantage in emergency care are also present in outpatient care, but
this remains a question for future analysis. Second, it means that this increase in VHA care constitutes
substitution from financing from one public program, Medicare, to another, VHA. Because VHA care poses
almost no cost sharing to patients while Medicare poses substantial cost-sharing, this substitution likely re-
duces patient out-of-pocket spending. Chan, Card and Taylor (2023) find that VHA emergency care incurs
less spending than private sector care. Given that some of the mechanisms behind this difference, such as the
use of integrated electronic records, are likely present in the outpatient and inpatient settings as well as the
emergency department, it is conceivable that at least some of the types of care I study also experience a VA
advantage in quality or spending. The overall impact on federal government finances is not yet determined,
but I plan to investigate VHA'’s relative effect on clinical quality and expenditures and costs in the context
of this sector switching. Crowd-out of one type of public financing of hospitals by another has been observed
in the case of Medicaid Disporportionate Share program (Duggan, 2000; Baicker and Staiger, 2005), but the
situation I document differs from that setting in that crowd-out of Medicare by VHA is not driven by an

expropriation of another agency’s funds.



Third, I don’t find evidence of changes in quality as a result of an increase in funding for these VA systems,
where quality is measured by 10-day readmission rates and 30-day mortality rates after acute myocardial
infarctions. The VHA’s response to increased funds bears some resemblance to hospitals’ responses to
the introduction of Medicare, which constituted a large increase in hospital revenue: hospital admissions
increased (Finkelstein, 2007) but did not reduce mortality rates (Finkelstein and McKnight, 2008). One
potential explanation in the VHA setting is that the VHA admits patients conditional on VHA believing
that they have the resources to provide a certain ideal or professional level of care for the patient, and they
dismiss them otherwise. If that’s so, one might expect an increase in funding to result in an increase in
volume but not in quality. Whether the VA prioritizes costlier patients and so less costly patients are on the
margin, or vice versa, is a subject of future investigation. I do not see increases in non-capitalized equipment
purchases resulting from the funding increase, but whether the a VHA system makes larger investments or
brings services in-house after contracting it out in an attempt to better coordinate care are, also, subjects of
future inquiry. Again, capitated systems facing patients with different preferences and health profiles may
choose between increasing access and improving quality differently, but I provider important first pieces of
evidence here.

Section 2 describes how funds are allocated within the Veterans Health Administration and the policy
shock that I exploit to estimate the VHA’s elasticity of supply. Section 3 describes the data. Section 4
describes the empirical methods to estimate the elasticities. Section 5.1 presents the estimated elasticities
on inputs chosen with respect to a shock in funds. Section 5.3 analyses spillover effects of this VA policy
on veterans’ use of Medicare-covered care by private providers. Section 6 concludes with a discussion of the

results and ongoing work.

2 Resource Allocation within the Veterans Health Administration

In this section, I describe a setting of capitated health care provision in which a sudden policy change resulted
in health care systems receiving differently sized increases in capitation, or annual funding.”

The Veterans Health Administration (VHA) is a large public health provision agency that sits within the
U.S. Department of Veterans Affairs and serves over 9 million beneficiaries through over 150 medical centers
and over 1,000 clinics throughout the United States. In 2008, it spent $40 billion on medical care (CBO,
2009). Funding and policy is set by the central office. The medical centers and clinics are organized into

21-22 “networks,” each of which are comprised of five to ten health care systems within a geographically

7Thank you to numerous physicians, administrators, and researchers at the Veterans Health Administration, including Dallas
Chambers, Robert Chang, Mary Goldstein, Laura Graham, Mel Niese, Lisa Knowlton, Diana Saw Mills, Michael Moreland,
and more, for their insights into the institution. Any errors are my own.



contiguous area Figure 1. The health care systems, in turn, are composed of a medical center and a number
of clinics and labs. The networks and health care systems are each led by a director. The VHA central
office annually allocates funds from the U.S. Congress to networks, which in turn allocate funds across their
constituent health care systems.

Veterans Health Administration enrollees constitute a large population with significant health concerns.
With few exceptions, beneficiaries must have been veterans of the U.S. military. Disability and exposure to
environmental harms and trauma are important characteristics of this enrollee population. In Fiscal Year
2007, 2.6 million enrollee had disability conditions related to their military service, around 250,000 had
disabilities unrelated to their service, and “several hundred thousand” may have been exposed to chemical
and radiation harms. The population is also aging: 45 percent of enrollees were age 65 or older. A large
segment of the population, including 2.3 million, is low income (CBO, 2009).

Enrollees face little cost-sharing for VHA-provided care. They must enroll with VHA prior to receiving
care within the VHA. Enrollees are designated to be in one of eight “priority” groups, according to their
degree of disability and its connection to their military service. Enrollees in most groups face very small
prices for care within VHA. Thus, the vast majority of VHA revenue comes from annual capitations from
Congress, not from marginal revenue.®

The vast majority of Veterans Health Administration enrollees have access to a second source of health
insurance and care: in fiscal year 2007, 79 percent of enrollees were enrolled in a non-VHA health insurance

contract, and 55 percent were enrolled in Medicare (CBO, 2009).

2.1 Risk-Adjusted Capitation

Congress makes annual appropriations to the Veterans Health Administration. This pot of money is divvied
up by the VHA central office to the 21 - 22 networks. Prior to FY 1999, the central office divvied up annual
allocations to networks in a somewhat ad hoc process that took strongly into consideration how many
inpatient bed-days of care a network had. This was seen as inducing substitution from outpatient care for
some conditions to inpatient care. A new formulaic system called the Veterans Equitable Resource Allocation
(VERA) was implemented in FY 1999 that made risk-adjusted capitated payments to the networks. Each

network j in fiscal year y was allocated funds according to

Allocation; = Z (Niji—2 - Pit) +vjq (1)

%

“VERA payment”
Risk-adjusted capitation

8Therefore, this is a resource-constrained, rather than a demand-constrained, system (Kornai, 1979).



where patient group i’s “price,” P;; reflects ¢’s share of total costs across networks as observed two years

prior:
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and where N; ;;_o is the number of patient type i receiving care in network j in year t —2, MCAOCost; j +—2
is the managerial accounting cost of taking care of patient type ¢ nationally in year t — 2, Author; is
Congressional authorization for total VHA funding, and v are all other allocations — including special purpose
funds, equipment and facility maintenance, research — which typically represent about 15% of a network’s
allocations in a year. MCAOCost; j;—o is determined by the central office by calculating the average cost
of taking care of a patient for a year for each of the price group types, i. In sum, the allocation reflects
the numbers of each type of patient in that network j’s region of operation and how costly each patient
type was relative to the other types on a national basis two years prior. This point makes it impossible for
the VHA systems to game the risk adjustment scheme in its first year of implementation by changing the
resource-intensiveness by which they treat patients: the cost measurements that feed into the FY 2003 risk
adjustment algorithm were taken before the new scheme was announced.

Note the importance of shares in this public, capitated organization. All of VHA receives a lump sum of
funds from Congress, and that amount is divided up among the networks. This is implemented by setting
the annual capitated “price” for each patient type to be that patient type’s share of overall spending the
prior year, times the Congressional authorized sum. The “price” of each patient type does not reflect how
costly that type was in a prior year but rather how costly that type was relative to the other types. This
bares a resemblance to yardstick competition (Baiman and Demski, 1980; Holmstrom, 1982; Shleifer, 1985),
in that the VHA central office uses information on how costly each patient type is across networks in order
to learn about the technology of caring for patients and allocate funding appropriately. This makes gaming
the risk adjustment system difficult for VHA systems for multiple reasons. First, the overall pie is set by
Congress. Even if VHA providers had a way to increase the price for one patient type, it would come at the
expense of reducing the price for other types. Second, the prices are set according to the relative cost of one
patient type relative to another across the country, so increasing a price would require coordination across
systems. Since different systems have different shares of different types of patients, many systems would not
have an incentive to coordinate to raise one price.

Individual patients are classified into a price group based on encounter records two years prior to an
allocation’s implementation, and they are classified heirarchically: patients are placed into the highest priced

category they qualify for. The original VERA policy had three patient types or “price groups” with respect
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Figure 1: Map showing the geographic regions managed by each of VHA’s Veterans Integrated Services Networks
(VISNs) after FY 2002. Source: VHA Human Resources.
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to which the allocations were risk adjusted. Non-vested basic care patients were not part of a VHA primary
care physician’s panel of patients and visited VHA for care only occasionally. Vested patients were part of a
primary care provider’s panel and regularly used VHA’s services, and complex care patients made substantial

use of VHA services like long term care or inpatient mental health or substance use care services.

2.2 Policy Change: Risk-Adjustment Granularization Leading to Capitation

Changes

Thanks to a policy change, I observe exogenous variations in capitation levels from Fiscal Year 2002 to
2003. The policy I exploit is the introduction of a more granularized form of risk adjustment for this
allocation system. This regime change was consistent with outside recommendations from the Government
Accountability Office and the RAND Corporation, in response to complaints from networks that they were
taking care of patients whose cost of care far exceeded the capitated amount (Wasserman et al., 2001;
Bascetta, 2002). Starting in FY 2003, networks’ allocations were risk adjusted with respect to ten patient
types, rather than just the original three (Table 1).

This granularization lead to changes in capitation levels across networks. Networks do not have the
same distributions of patients across risk adjustment types. Networks who had more patients in the higher-
allocated categories received greater increases in funding from FY 2002 to FY 2003 than other networks.
Table 2 list each of the networks and their general purpose VERA funds in F'Y 2002 under the old three-group
risk adjustment regime, funds in FY 2003 under the new ten-group risk adjustment regime, the level change
from one year to the next, and the percent change. The percent change in general purpose funds from the

old regime to the new regime is the treatment variable in my analysis. As part of the new policy, VHA



VERA-3 VERA-10 Yearly Patient Allocation
(in dollars)
VERA-3 VERA-10

Basic Non-Vested Non-reliant care 197 263
Basic Vested Minor medical 3,121 2,413
Basic Vested Mental health 3,121 3,062
Basic Vested Heart and lung 3,121 3,722
Basic Vested Oncology, etc. 3,121 8,337
Basic Vested or Complex Care Multiple problems 7,935
Complex Care Specialized care 41,667 18,751
Complex Care Supportive care 41,667 29,780
Complex Care Chronically mentally ill 41,667 39,448
Complex Care Critically ill 41,667 61,117

Table 1: Veterans Equitable Resource Allocation price groups under VERA-3 (FY1999 - 2002) and under VERA-10
(beginning in FY 2002). Numbers describe the VERA “price” assigned to a particular group. Patients are classified
into the highest-price group they qualify for. Source: RAND Corporation (Wasserman et al., 2004).

imposed a floor for the percentage increase in funds of 5%. After this there was still substantial variation in
the percentage increase in funds under the new risk adjustment policy. Some networks received increases as
great as 12% while some others received the minimum increase limit of 5% (Wasserman et al., 2004).

This system persists more or less to today. The risk adjustment is revised from year to year by the
Allocation Resource Center, an office within the U.S. Department of Veterans Affairs’ budget office, which
at a minimum updates the cost and regional adjustments for the allocation system. Occasionally it adds
conditions to VERA price groups and, more rarely, combines groups, but today’s VERA system with 11
price groups looks very similar to that of FY 2003. Thus, large shocks in FY 2003 increases resulted in
persistently increased levels over years. Therefore, while I primarily exploit the shock in FY 2003 funds to
estimate elasticities in that fiscal year, I also use an event study-like approach to trace out the VERA-10
introduction’s impact over time.

I treat a network’s increase in FY2003 funding as unrelated to networks’ objectives, efficiency, quality
of management, and altruism. It is driven purely by how many of different kinds of VHA beneficiaries
are in a networks’ catchment area. Patients are classified into classes which in turn belong to a price group
(Appendix Table 4). They are classified into the highest class that they qualify for. This classification is based
on the VHA’s Patient Treatment File, which is compiled from the details that VHA providers on patient
encounters, including patient movement across stops and wards, patient diagnoses, drugs administered,
procedures performed, and, in the case of long-term care, patient function. Upcoding — the phenomenon in
which providers respond to changes in differential incentives across patient types by changing their coding

patterns so that patients are more likely to be coded with more profitable designations (Dafny, 2005; Geruso



Network FY 2002 General Purpose FY 2003 General Purpose Increase % Increase

($ million) ($ million) ($ million) (p.p.)
1 Boston 943 1,012 69 7.31
2 Albany 507 556 49 9.66
3 Bronx 1,059 1,112 53 5
4 Pittsburgh 956 1,077 121 12.63
5 Baltimore 576 618 42 7.28
6 Durham 882 991 109 12.37
7 Atlanta 1,072 1,159 87 8.09
8 Bay Pines 1,470 1,656 186 12.63
9 Nashville 849 927 78 9.21
10 Cincinnati 698 771 74 10.57
11 Ann Arbor 766 849 83 10.82
12 Chicago 899 978 79 8.84
15 Kansas City 718 761 44 6.09
16 Jackson 1,499 1,689 189 12.63
17 Dallas 850 937 87 10.19
18 Phoenix 732 803 71 9.77
19 Denver 483 528 45 9.36
20 Portland 840 903 63 7.46
21 San Francisco 948 1,062 114 12.07
22 Long Beach 1,083 1,220 137 12.63
23 Minneapolis 874 918 44 5
VHA Total 18,702 20,526 1,823 9.75

Table 2: Changes in Veterans Equitable Resource Allocation (VERA) funds to Veterans Integrated Networks
(VISNS) from fiscal year 2002, when the old three-type risk adjustment regime was used, to fiscal year 2003, when
the new ten-type risk adjustment regime was introduced. Source: VHA.

and Layton, 2020) — would be difficult in this setting. Classification is based on a patient’s utilization at
least two years prior to an allocation’s implementation. Most price classes are based on coarse diagnoses.
Those in the highest classification — largely long-term care patients — are placed additionally there based on
reported daily function and bed days of care.

The prices for each group of a new year’s VERA system is calculated by the Allocation Resource Center
thusly. Each group’s share of costs two fiscal years ago is calculated. That share is multiplied against the
total Congressional authorization for the VHA network. That product is the price for the group. Costs,
in turn, are calculated so: managerial cost accountants in each VHA health system from time to time
survey care departments to assess how many hours of work by different staff types are performed for a given
procedure, e.g., 30-minute orthopedic visit, 45-minute orthopedic visit. These input units are combined with
input quasi-prices determined by observing accounting records on the dollars that a clinic spent on a staff
type’s budget line item. The cost for a price group is aggregated across health care systems by the Allocation
Resource Center. Because a group’s price is determined by its relative cost across health care systems, it

would be very difficult for an individual network to manipulate the groups’ prices.
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3 Data

This paper estimates the effect of changes in funding of Veterans Health Administration (VHA) networks
on changes in networks’ spending and input choices as well as changes in equilibrium quantity and quality
of care provided. The treatment variable is the percent change in Veterans Equitable Resource Allocation
(VERA) funds — a general purpose allocation of funds — authorized to each network from fiscal year 2002 to
fiscal year 2003, as already presented in the rightmost column of Table 2. This information is provided in
briefing books by the VHA’s Allocation Resource Center (ARC).

The input choices I observed are the dollars spent on cost centers and budget objects and, for labor
budget objects, hours worked. Spending and hours are observed at the level of observation of budget object
by cost center by fiscal period (month) by VHA substation, and this is recorded in the VHA’s Account-Level
Budget Cost Center (ALBCC) accounting data.”

I measure utilization of VHA care and adverse outcomes related to readmissions using records of patient
encounters in the VHA’s corporate data warehouse (CDW). These records contain procedure codes, diagnosis
codes, and patient demographics for every VHA patient encounter. If a patient is transferred between
different care settings in VHA, a new patient encounter is recorded in the data. Every outpatient encounter
is assigned a stop code, and every inpatient encounter is assigned a treatment specialty. These codes reflects
the type of care provided and can roughly be thought of as coarse observations of the “department” or care
setting where the care took place. These data also facilite measurement of quality. I observe whether a
patient admitted to the VHA for an inpatient stay has a 10-day readmission, and whether VHA patients
with a heart attack die in the following 30 days. I also observe contracted-out care: the CDW records
episodes of care performed by other health care providers outside VHA such as community (i.e., non-VHA)
hospitals or community nursing homes — and claimed for VHA reimbursement.

An important part of my analysis investigates to what extent changes in VHA funding in a region affects
use of Medicare-covered private providers by VHA-Medicare dually enrolled beneficiaries. To that end, I
analyze Medicare claims of VHA enrollees who are dually enrolled with traditional Medicare. Most enrollees
become eligible for Medicare at age 65. To avoid drawing conclusions from patterns affected by an aging dual
beneficiary population and to avoid picking up behaviors beneficiaries who are newly enrolled in Medicare
and thus may be making new choices about their care unrelated to the policy change I study, I condition my
Medicare claims data set on beneficiaries who were both aged 70-75 and enrolled in VHA in 2000. I observe
all Medicare inpatient facility and outpatient physician claims for those individuals.

To avoid identifying off of anomalous patterns in input and output trends from VHA networks that

9VHA-Palo Alto’s Health Economics Resource Center has guides on best research practices for using and interpreting this
data.
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Capitation, N Enroll Equipment Physician Nurse Hours
Pct. Increase . BIrotiees Spending (1,000s) Hours (1,000s) (1,000s)
Mean 9.94 201,426 7,427 312 1,399
S.D. 231 103,542 2,192 127 404
Direct Medical Cont.racted—Out Admin Support Eng%neermg and  Misc. Be.nefits
Care ($1,0005) Medical Care ($1,0009) Environment and Services
’ ($1,000s) ’ ($1,000s) ($1,000s)
Mean 204,209 20,029 27,143 28,092 27,428
S.D. 59,948 8,785 7,622 9,160 7,743
30-Day Mortality .
Inpatient Visits Outpatient Visits Num. Unique Patients Rate after Heart 10-Day Readmission
Rate (%)
Attack (%)
Mean 6,635 896,154 23,589 13 12
S.D. 2,248 396,552 24,293 4 2

Table 3: Means and standard deviations of network-level characteristics in the calendar quarter before the policy
regime change, Quarter 3 of 2002.

underwent organizational changes during my period of observation, I drop networks 1, 13, 14, 15, and 23
from my difference-in-differences analyses. VHA combined networks 13 and 14 into network 23. VHA also
consolidated systems within networks 1 and 15.

I present baseline characteristics of the VHA networks in Table 3, including the treatment variable, the
number of enrollees, spending on certain budget categories and cost centers, staff hours, care volume, and

quality measures.

4 Methods

My goal is to estimate how care inputs, such as dollars spent on direct care cost centers and physician hours,
and of care outputs, such as numbers of inpatient stays and outpatient visits, change with respect to funding
changes. I implement a difference-in-differences (Card and Krueger, 1994) approach in which I compare
changes in VHA network inputs and outputs from before the risk adjustment reform to after it, between
networks that received differently sized increases in funding from right before the reform to right after, i.e.,
from FY 2002 to FY 2003. This difference in differences represents the change in inputs or outputs for an
increase in capitation funding as long as the networks would have had parallel trends in inputs or outputs
in the absence of the funding policy reform.

I implement the difference-in-differences strategy with an event study design (Jacobson, LaLonde and
Sullivan, 1993) for two thoroughly familiar reasons. The dynamic difference-in-differences estimation pro-

cedures facilities examining evidence that the networks of different policy exposure followed parallel trends
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before the reform. It also facilities uncovering evidence that the policy may have had an impact of a dif-
fering magnitude across time. Following Clemens and Gottlieb (2014), who study the effect of a change
in the Medicare physician fee schedule on physician services performed, and Finkelstein (2007), my main

estimating equation is

In(ygn) = Z BqVERAIncrease, X Iy + o + v + €gn (3)
4#Q3 2002

where y alternatingly takes on several health care inputs, utilization measures, and quality measures that I
will detail later; ¢ is the calendar quarter of the observation; n is the network, or VISN, of the observation;
oy, is an indicator that the observation is of network n; and v, is an indicator for quarter ¢q. S, for ¢ >
Q3 2002 is interpreted to reflect the proportional change in y from Q2 2002 to quarter ¢ that results from
a one percent increase in annual VERA funding from FY 2002 to FY 2003, VERAIncrease,, reported in
the rightmost column of Table 2. Because the size of federal budgets including VHA’s are largely dependent
on the prior fiscal year’s and because the VERA allocation formula changed in relatively minute ways from
year to year after VERA FY 2003 — in order to reflect changes in relative costliness of the patient types
in the risk adjustment formula and changes in the population of the (very large) geographic reaches of the
health care system networks — and because, to the best of my knowledge, there are no other changes in VHA
policy that differentially affect networks more or less affected by the 2003 funding reform, 3, for ¢ > Q3
2003 are informative about the longer run decisions that followed from the VERA 2003 design even and thus
are still of interest even though they do not reflect deep parameters. I include 3, for ¢ < Q3 2002 to probe
the validity of my approach by testing for systematically different trends in In(y) between networks that
receive different funding shocks in 2002. I estimate this using fixed effects estimators, and I model standard
errors under the assumption that the errors ¢, ,, are clustered at the network level, which is also the level of
“treatment” or policy change.'”

I aggregate utilization and spending data to the calendar quarter because Congressional authorizations
for the new fiscal year are not always on time. In those cases, VHA and other agency appropriations may
change throughout the fiscal year until the final appropriations for that fiscal year are approved by Congress

and the president.

10Note that the policy that exposes networks to different levels of funding changes — different “treatment levels” — happens
in one period. Thus, concerns in the new difference-in-differences literature on the identification dangers in estimating two-way
fixed effects models in the presence of staggered treatment timing (Goodman-Bacon, 2021; Sun and Abraham, 2020; Callaway
and Sant’Anna, 2021; de Chaisemartin and D’Haultfceuille, 2020; Borusyak, Jaravel and Spiess, 2024) do not apply in this
setting.
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5 Results

5.1 Passthrough to Patients: What Do VHA Networks Fund When They Have
a Windfall?

This section shows that VHA network managers proportionately increase their spending on direct care and
largely not on overhead when they receive a windfall. This direct care spending is largely on staff and not

equipment.
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Figure 2: Estimates of elasticity of VHA budget authorization on overall spending and hours of staff. The left panel
is included to look for evidence of differential pretrends and as an estimation of the first stage of the policy shock.
The point estimates are coefficients from a two-way fixed effects regression implementing an event study where the
continuous treatment is how much a VHA network’s funding changed during the reform of FY 2003.

I first run event study equation Equation (3) on dollars spent and hours worked. I find evidence consistent
with networks that eventually received different funding increases under the 2003 policy reform following
parallel trends of spending and labor inputs in the lead up to the reform. I cannot reject that there were
no systematic differences in spending before VERA 2003 across networks that received different FY 2003
windfall amounts. I also cannot reject that there were no such pre-period differences in staff hours (Figure 2).
This lends credence to the empirical strategy of comparing networks with greater increases to those with
lesser funding increases to estimate the degree to which increasing capitation amount leads to increases in
different care inputs and outputs.

A one percent increase in VERA funds in FY 2003, the first fiscal year affected by the granularization of
the capitation risk adjustment, resulted in a one percent increase in spending on direct care in-house within
VHA. T cannot detect any statistically significant increases in care contracted out to non-VHA providers
and facilities. Networks also did not increase spending on overhead cost centers, the major classifications
of which are administrative support, engineering and the environment, and miscellaneous benefit services

(Figure 3).
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The effect of a funding increase on spending on non-capitalized equipment is noisily estimated but appears
to be zero (Figure 3). In more detailed results, this appears true for medical and scientific equipment, and
for IT and communication equipment (Figure 6). The increase in direct care dollars is largely going to staff.
Physician and nurse hours increase by one percent in response to a one percent increase in VERA dollars
(Figures 3 and 4).

There do appear to be differential pretrends for hours of psychologists, social workers, and medical
technicians. So far I have only performed informal analysis and have not yet performed honest diff-in-diff
methods from Rambachan and Roth (2023), but such analysis might lead to the conclusion that the VERA-
10-induced windfall led networks to decrease their use of psychologists and social workers. A greater increase
in VERA funds did lead to greater increases in some overhead line items, specifically clerks and computer
programmers and operators. The VHA is well known for its large electronic medical records system, which
may play a role in its care quality advantage over other settings in at least some types of care (Chan, Card
and Taylor, 2023). Spending on care coordination cost centers did increase with the VERA-10 windfall.
However, spending on the office of the director of the network did not increase with VERA funds. Managers

did not take the opportunity to spend more on their own office (Figure 4).

5.2 Do Health Care Managers Increase Access or Quality?

In this section, we see that the increased labor inputs induced by the VERA reform do translate into
increased medical care activity, as measured in numbers of inpatient stays and outpatient visits. This new
labor could be used to see patients more often, see patients who would not have come into VHA before, or
spend more care on patients who are seen. I see evidence for at least the first two. A one percent increase
in VERA funds results in a one percent increase in inpatient stays and a one percent increase in outpatient
visits (Figure 5). The Appendix shows that the increase in inpatient visits is the same across major ICD-9
categories of patient diagnoses (Appendix Figure 7). T also see an increase in the number of unique patients
seen in a given quarter. This means that VHAs are increasing on both their extensive and intensive margins
across patients. I do not see an increase in admissions to VHA nursing homes (Figure 5).

The third margin on which VHA networks could adjust is to spend more resources on individual patient
encounters. One potential consequence of such resource expenditure could be to improve quality of care,
perhaps by being more attendant to patients in critical conditions or spending more time communicating
with the patient. I do not yet see evidence of an increase in quality. Specifically, I do not see a change
in survival after heart attacks (acute myocardial infarctions, AMIs) or in hospital readmissions after initial

admission (Figure 5). I see similar evidence on the effect of per enrollee spending on quality. In lieu of
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direct evidence on whether hospitals are expending more resources per episode of care or visit, it is hard to
pin down the story. It could be that hospitals are using more resources for each visit but those resources
are not effective. Alternatively, it could be that hospitals are not expending more resources per visit. This
could be due to the weights that hospitals put on volume expansion relative to quality improvement, or
it could be that quality only improves with larger increases in resources than the VERA-10 introduction
offered. Finally, it could alternatively be that hospitals improved quality on dimensions that I have not yet
observed. For example, if staffing in VHA hospitals increased, there could have been a resulting decrease in

ambulatory-sensitive conditions, which I do not observe in my current data set.

5.3 Substitution between Private Care and VA Care, and between Medicare

Coverage and VHA Coverage

This paper has shown that a one percent increase in funding for a VA health care “network” (the hierarchy
above a health care system) results in a one percent increase in inpatient visits, partially driven by an
increase in unique patients coming in for inpatient care, and a one percent increase in outpatient visits. I
analyze Medicare inpatient and outpatient claims of dual eligible VHA—Medicare beneficiaries and estimate
the effect of VA resource changes on utilization at private provision of care covered by Medicare, in order
to understand how much of the care increase that I observe is “new care” that would not have occurred in
the absence of the VA funding increase and how much of it is substitution from private care. The primary
way to become eligible for Medicare is to turn age 65. To avoid picking up changes in demographics among
VHA beneficiaries, I condition this analysis on a chort of beneficiaries who were enrolled in VHA in 2000. To
avoid beneficiaries who are just transitioning into Medicare eligibility, I select a cohort of beneficiaries who
were aged 70-75 year-old in 2000, and thus were also dually-eligible during my entire window of analysis.

I find point estimates suggestive that VHA funding increases do not increase the number of Medicare
inpatient encounters per beneficiary (Figure 5, bottom row, left). On the other hand, I do find evidence
that increasing VHA funding causes a decrease in Medicare-covered outpatient encounters. I estimate that
an increase in VHA funding causes a decline of about 0.01 outpatient encounters per beneficiary (Figure 5,
bottom row, right). Inpatient visits may largely be for emergent conditions, in which physical proximity may
be an important determinant of a patient’s choice of hospital, whereas outpatient visits are largely scheduled
examinations, procedures, and tests. Therefore, one might expect patients to be more likely to change their
choices over health care provider in response to a change in VHA staffing in the outpatient setting than in
the inpatient setting.

This suggests that some of the new VHA care is substitution from care provided by (likely, mostly)
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privately employed providers to public provided providers. Thus, some of the increase in outpatient care
that the VHA performs as a result of the reform-induced funding increase is crowd-out (Cutler and Gruber,
1996). Second, it means that this increase in VHA care constitutes substitution from financing from one
public program, Medicare, to another, VHA. Because VHA care poses almost no cost sharing to patients
while Medicare poses substantial cost-sharing, this substitution likely reduces patient out-of-pocket spending.
However, it remains an open question whether this substitution is welfare-enhancing or not. Estiamting the
welfare effects require estimating the fiscal effect of shifting from Medicare-covered private provision to VHA
coverage and provision as well as the difference in care quality between those two settings. Chan, Card and
Taylor (2023) find that these dual-eligible patients experience higher quality emergency department care
in the VHA than in the private sector and that VHA emergency care incurs less spending than private
sector care. It’s possible that the mechanisms behind the VA advantage in emergency care are also present
in outpatient care, but this remains a question for future analysis. Given that some of the mechanisms
behind this difference, such as the use of integrated electronic records, are likely present in the outpatient
and inpatient settings as well as the emergency department, it is conceivable that at least some of the types
of care I study also experience a VA advantage in quality or spending. I plan to investigate VHA’s relative

effect on clinical quality and expenditures and costs in the context of this sector switching.
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Estimates of elasticity of VHA spending (and in case of physicians and nurses, hours) with respect to the

funding shock induced by the granularization of the allocation formula beginning in FY 2003. The point estimates

Figure 3

are coefficients from a two-way fixed effects regression implementing an event study where the continuous treatment

is how much a VHA network’s funding changed during the reform of FY 2003.
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Estimates of elasticity of VHA spending (and in case of staff, hours) with respect to the funding shock
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induced by the granularization of the allocation formula beginning in FY 2003. The point estimates are coefficients

from a two-way fixed effects regression implementing an event study where the continuous treatment is how much a
VHA network’s funding changed during the reform of FY 2003.

Figure 4



Quantity of VHA Care

F0L0ZAd YO

- 6002Ad ¥O

F800CAd YO

F2002Ad ¥O

900ZAd YO

FS00Z Ad ¥O

F¥00ZAd YO

- €002Ad ¥O

+200CAd YO

r 100ZAd ¥O

F000ZA4 ¥O

.06

T
<
<

|
1
|
|
|
|
|
|
|
L
o

T
o
=]

SUSIA Jualeding Iy

-.024

F0L0ZAd YO

- 6002Ad ¥O

F800CAd YO

F2002Ad ¥O

9002Ad YO

FS00Z Ad ¥O

F¥00ZAd YO

- €002Ad ¥O

+200CAd YO

r 100ZAd ¥O

F000ZA4 ¥O

T
©
<

T
<
<

T
o
<

sAejg yuenedu ||y

-.024

-.044

G002 Ad vO

r ¥00ZAd YO

 €00CAd YO

+200CAd YO

r L00ZAd YO

F0002Ad ¥O

awoH BuisinN

G002 Ad ¥O

r ¥00ZAd ¥O

F€00CAd ¥O

IIIIIIIIIIIIIIIIIIIIII - 200ZAd YO

- 100ZAd YO

£ 000ZAd ¥O

054

025+

sjuaned anbiun

-.025

-.054

Quality of VHA Care

5002 Ad vO

F ¥00ZAd YO

[ €00ZAd YO

||||||||||||||||||||||| T C¢00ZAd ¥O

- L00ZAd YO

F000ZAd YO

015+
014

5002 Ad vO

r ¥00ZAd YO

F€00ZAd YO

T 200ZAd ¥O

- L00ZAd YO

F000ZAd YO

004+
002
-.002+

0LLINaY3Y

-.004 -

Medicare Claims per Dually-Eligible Beneficiary

F900ZAd ¥O

F500Z Ad ¥O

F¥002Ad YO

F€002Ad YO

-200CAd YO

- L00ZA4 ¥O

-0002Ad O

[-9002Ad +O

[-G00Z Ad YO

[ ¥00CAd ¥O

[-€00ZAd ¥O

- 200ZAd ¥O

[ FOOTAL +O

[ 000ZAd ¥O

wielo Jualjedul a1eaipajy

Estimates of elasticity of VHA spending (and in case of staff, hours) on quantity and quality of care

with respect to the funding shock induced by the granularization of the allocation formula beginning in FY 2003.

Figure 5

The point estimates are coefficients from a two-way fixed effects regression implementing an event study where the
continuous treatment is how much a VHA network’s funding changed during the reform of FY 2003. The bottom

row presents stimates of the effect of increased VHA funding on numbers of Medicare-covered inpatient encounters

per beneficiary (left) and outpatient encounters per beneficiary (right).
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6 Discussion and Future Work

This paper has investigated an understudied setting in the regulation of health care. Much of the prior
literature documents health care provision under fee-for-serice or episode-based reimbursement. Here I study
health care management and provision under prospective capitated payment, in which health care systems
are allocated funding for a certain number of patients for an entire year. Exploiting a natural experiment
where health care managers were given funding increases of different magnitudes unrelated to characteristics
of health care managers or providers, I find that VHA networks spend windfalls on direct care, increasing
physician and nurse hours, as well as care coordination dollars. I do not find increases in major overhead
cost centers or in the cost center of Office of the Medical Center Director. VHA health care systems appear
to spend marginal dollars on inputs to direct medical care, and this leads to increases in the quantity of
care. Numbers of inpatient stays and outpatient visits increases, partially driven by increasing the number
of unique patients seen. Greater funding increases to a network are also associated with greater decreases
in Medicare-cvered outpatient visits, suggesting some of the increase in VHA care may be substitution from
care performed by private providers financed by Medicare. So far, I do not detect any increase in quality that
results from increased funding. Future work will investigate whether patients dual-eligible with VHA and
Medicare experience more or fewer adverse outcomes due to their substitution to VHA. This paper provides
important first evidence on the effect that raising the level of a hosptial system’s capitation has on health
care manager choices of inputs and on equilibrium utilization and quality.

An important task underway is to understand the nature of marginal care, particularly whether it is care
whose demand is elastic, as in Clemens and Gottlieb, or inelastic, and whether it is preventive, diagnostic,
care of chronic conditions, or acute care. Additionally, I am investigating the relative acuity or complexity
of marginal patients. I am also seeking evidence on how the risk adjustment granularizaiton, which provides
the experimental variation in fudned exploited by this paper, potentially leads to differential increases in
volume acorss patients in different risk adjustment categories, depending on whether their risk adjustment

allocation increased or decreased after the reform.
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VERA 10 Group No. VERA Class No.
1. Non-Reliant Care: Basic Non-Vested / Vested

1. Employee/Collateral
2. Pharmacy
3. Compensation and Pension Exams
4. Non-Vested
. Basic Medical: Basic Vested

N

5. Ear, Nose, and Throat
6. Other Acute Diseases
7. Endocrine, Nutritional, Metabolic Disorders
8. Central Nervous System
9. Musculoskeletal Disorders
. Mental Health: Basic Vested

w

10. Acute Mental Disease
11. Addictive Disorders
. Heart, Lung & GI: Basic Vested

12. Cardiovascular
13. Gastroenterology Disorder
14. Pulmonary Disease

. Oncology: Basic Vested

'S

wt

15. Hepatitis C without Anti-viral Therapy
16. HIV without Anti-retroviral Therapy
17. Oncology
. Multiple Problem: Basic Vested
18. Medical/Psychiatry +Substance Abuse
19. Psychiatry + Substance Abuse
20. Multiple Medical
21. Post Traumatic Stress Disorder (PTSD) Acute

[

-

. Specialized Care

22. Hepatitis C With Anti-viral Therapy
23. HIV With Antiretroviral Therapy
24. Chronic PTSD
25. Home Based Primary Care (HBPC)
26. Traumatic Brain Injury (TBI)

. Supportive Care: Complex

27. Stroke

28. Domiciliary

29. Spinal Cord Injury (SCI) Para-old Injury

30. SCI Quad-old Injury

31. Blind Rehabilitation Service

32. Community Nursing Home

33. Long Term Care: Low Activities of Daily Living (ADL)
. Chronic Mental Illness: Complex

0

©

34. Mental Health Intensive Case Management
35. Other Psychosis
36. Substance Abuse
37. Schizophrenia & Dementia
10. Critically Ill: Complex

38. End Stage Renal Disease (ESRD)
39. SCI Para-new Injury

40. SCI Quad-new Injury

41. Long Term Care: Clinical Complex
42. Long Term Care: Behavioral

43. Long Term Care: Physical

44. Long Term Care: Rehabilitation
45. Long Term Care: Specialized Care
46. Transplants

47. Ventilator Dependent

Table 4: A more detailed description of the patient classes composing each VERA price group in FY 2003. Patients
are classified into the highest class they qualify for. Source: VHA.
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B Appendix: Additional Results
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Q4FY2002 +——————————————=

1
|
1
-4
; -1 !
1
|
1
1
-6 -2 !
T T t T
= « = 0 = o « = w0
3 3 S S 3 S S S S
S 3 S S 3 <1 S S S
< S S S < S S S S
> > > > > > > > >
i i i i i i i i i
< < < < < < < < <
o (<] g (<2 o [¢] (<] g (<2

Figure 6: Estimates of elasticity of VHA spending on two categories of non-capitalized equipment with respect to
the funding shock induced by the granularization of the allocation formula beginning in FY 2003.
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Figure 7: Estimates of elasticity of VHA spending on quantity and quality of care with respect to the funding shock
induced by the granularization of the allocation formula beginning in FY 2003. Top row display estimates of effects
of spending shocks on proportional increase in inpatient stays (left, a) and outpatient visits (right, b) among patients
with particular diagnoses the previous year. The second row show estimates of effects on proportional changes in
number of visits by treatment specialty.
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