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Abstract

Global budget payment is one of the most effective strategies for cost containment, but its impacts 

on provider behavior have not been explored in detail. This study examines the theoretical and 

empirical role of global budget payment on provider behavior. The study proposes that global 

budget payment with price adjustment is a form of common-pool resources. A two-product game 

theoretic model is derived, and simulations demonstrate that hospitals are expected to expand 

service volumes, with an emphasis on products with higher price–marginal cost ratios. Next, the 

study examines the early effects of Taiwan’s global budget payment system using a difference-in-

difference strategy and finds that Taiwanese hospitals exhibited such behavior, where the pursuit of 

individual interests led to an increase in treatment intensities. Furthermore, hospitals significantly 

increased inpatient service volume for regional hospitals and medical centers. In contrast, local 

hospitals, particularly for those without teaching status designation, faced a negative impact on 

service volume, as larger hospitals were better positioned to induce demand and pulled volume 

away from their smaller counterparts through more profitable services and products such as 

radiology and pharmaceuticals.
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1. INTRODUCTION

In recent decades, countries around the world have witnessed a rapid and inexorable increase 

in health care costs (Fan and Savedoff, 2014). Such continuously escalating health spending 

not only absorbs part or all of real-income increases but also threatens to crowd out public 

programs in education and other social services (Chernew et al., 2009). Therefore, cost 

control is one of the most prominent features in almost all health reform efforts, and among 

the strategies for cost control, global budget payment, defined as the setting of all-inclusive 

operating budget in advance, has been successful (Benstetter and Wambach, 2006; Schwartz, 

Glennerster and Saltman, 1996; U.S. General Accounting Office, 1991; Wolfe and Moran, 

1993; Yakoboski et al., 1994). Some have also argued that a global budget payment system 

can control costs without infringing on professional autonomy; under a sector-wide budget, 

providers are free to decide how best to deliver services to their patients (Roberts et al., 
2004; Chen, 2009).

Yet despite the accumulated experiences with global budget payment systems in the past 

three decades in Canada and in advanced economies in Europe, we only have limited 

theoretical and empirical knowledge of the impact of such payment schemes on provider 

behavior and on dimensions of health system performance other than cost control. Indeed, a 

Mathematica study commissioned by the Massachusetts State Government concluded, 

‘because the effect of global budget caps on health care spending and outcomes has not been 

studied, there is no general agreement about their impact’ (Mathematica, 2009).

In the theoretical literature, only a few studies have presented analyses of global budget 

payment (Benstetter and Wambach, 2006; Mougeot and Naegelen, 2005). In the empirical 

literature, except on the effect on cost containment, studies have not reached much 

agreement on other impacts of global budget payment. Hurley et al. (1997) found a rapid 

increase in the total service volume after the introduction of global physician expenditure 

caps in two provinces of Canada. Similar phenomena were also noted in the German 

(Benstetter and Wambach, 2006) and Taiwanese global budget payment systems (Chen et 
al., 2007; Cheng et al., 2009). In contrast, Detsky et al. (1983) asserted that global budgeting 

had led to lower real inputs per admission and per patient-day in Ontario and in US 

hospitals. Redmon and Yakoboski (1995) also argued that sectoral budgeting helped to 

control service utilization in French hospitals from 1960 to 1990. Furthermore, most of these 

earlier writings are descriptive or do not take into account the counterfactuals in their effect 

estimation. Consequently, it is rather difficult to validate those findings and reach a definitive 

conclusion on the impacts of global budget payment.

This paper contributes to both the theoretical and empirical literature. This study extends 

current theory by presenting a two-product model, which in turn generates intuitions about a 

provider’s product mix under global budget payment or fee-for-service (FFS). Second, this 

study assesses the changes in hospital behavior as a consequence of a global budget payment 

system in Taiwan implemented in 2002. We begin by defining the various types of global 

budget payment and describing the Taiwanese system. Section 3 presents the theoretical 

model and accompanying simulations. Section 4 presents methods and data for the empirical 
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analyses using Taiwanese hospital claims data, followed by corresponding results in Section 

5. Section 6 concludes.

2. BACKGROUND ON GLOBAL BUDGET PAYMENT AND THE TAIWANESE 

SYSTEM

2.1. Global budget payment

One source of confusion about the impact of ‘global budget payment’ is that the term has 

been used to refer to a wide variety of schemes used in different contexts. Typically, global 

budget payment means the allocation of a fixed amount of resources to health at the sector or 

system level, not at the individual or organizational level. Major differences, however, exist 

in the way the system-wide expenditure cap is enforced. There are three enforcement 

mechanisms, entailing different incentives for providers: price adjustment, capitated 

payments to the health plans, and limiting a provider’s budget (Long and Marquis, 1994). 

The first mechanism holds expenditure fixed by adjusting the prices of services in 

accordance with volume change. To our knowledge, only a limited number of systems, that 

is, German ambulatory sector, Taiwanese, and few Canadian provinces, apply such a price 

adjustment. This paper focuses exclusively on the first mechanism. The second and third 

mechanisms allocate fixed amounts of money to health plans and providers, respectively, 

and the difference between the allocated budget and actual spending can be retained as 

profits or suffered as losses. For example, in the USA, ‘global budget payment’ often 

implicitly refers to the latter two mechanisms (e.g., Congressional Budget Office, 2008; 

Griner, 1994; Mathematica, 2009; Sack 2009).

2.2. Taiwanese global budget payment system

In 1995, Taiwan established its universal National Health Insurance (NHI) system, which is 

a compulsory insurance scheme with generous benefits including inpatient care, outpatient 

care, drugs, dental care, and Chinese medicine. Under the NHI, the enrollment rapidly 

expanded: by the end of 1996, 96% of the population had already been insured (Lu and 

Hsiao, 2003). As insurance coverage expanded and the payment system remained largely 

FFS, NHI expenditures grew at a faster rate than its revenues since its inception: the average 

annual growth rate in spending was 6.26%, compared with 4.26% in revenue over 1995–

2001 (Cheng, 2003). To control the expenditure growth, a global budget payment system 

with price adjustment was implemented in 2001 and 2002 for the clinic and the hospital 

sectors, respectively, to replace the previous FFS scheme. This paper is concerned with the 

global budget payment scheme with price adjustment for the hospital sector.

In the Taiwanese global budget system, each treatment and intervention are assigned a 

certain amount of points reflecting relative values in a point schedule (similar to a fee 

schedule). To allocate the budget to providers, the total budget is divided by the point sum of 

all services rendered by all hospitals, generating a point value (PV). Whereas the relative 

prices of treatments are fixed, the actual values are determined ex post on the basis of the PV

—that is, the ‘price adjustment’. Consequently, even though the total sectoral budget is set 

prospectively, the actual reimbursement for each hospital is determined retrospectively, 

contingent on the volumes of others in the market. This contrasts to the practices in countries 
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using other types of global budgeting, for example, for hospitals, in which an individual 

hospital budget and the absolute prices of each intervention are both known prospectively. 

Such as the German system for outpatient care, the Taiwanese system creates uncertainty 

that drives the behavioral response of the providers. Figure 1 presents the trend of national 

average PV over time in the Taiwanese system for inpatient care, compared with the German 

system for outpatient care. After Taiwan implemented its global budget payment system for 

inpatient care in 2002, the PV dropped by 25% by year 3 (2004) compared with the baseline 

year of 2001, indicating an increase in service volume in terms of total number of points. 

Similarly, after Germany implemented an ex post floating point-value mechanism, the PV 

also reduced by 25% by year 4 (1996) (Benstetter and Wambach, 2006).

In Taiwan, the total point volume of provided services has increased since policy 

implementation, even as the number of admissions has been stable (or even declined slightly 

after 2004) (Figure 2, left), indicating that hospitals expanded service volume through higher 

intensity of treatment per admission (Figure 2, right). Moreover, the service intensity 

expanded rapidly during the early period (2002–2004) but stabilized in the later period 

(2005–2007). The next section of this paper will present a theoretical model of why 

treatment intensities increase and the PVs drop in the early stage of global budget payment.

3. THEORETICAL ANALYSIS OF THE GLOBAL BUDGET PAYMENT SYSTEM

3.1. Common-pool resources and collective action

In global budget payment with price adjustment, providers are faced with the following 

dilemma: as a group, providers are better off with a lower service volume as the budget is 

fixed. Nevertheless, from the individual’s perspective, regardless of what others do, the 

dominant strategy to secure a higher share of the budget is always producing larger 

quantities of services. Meanwhile, any simultaneous increase in service volume by providers 

automatically results in a lower PV and lower de facto prices for all. In other words, the 

pursuit of individual interests by rational individuals could lead to a collective failure.

This dilemma however is by no means unique. The funds in this type of global budget 

payment system are in essence a type of common-pool resource (CPR) (Ostrom et al., 1994). 

Unlike pure public goods with low subtractability and excludability, CPR often faces issues 

of over-crowding or overuse (Hardin, 1968; Olson, 1965). Many researchers have attempted 

to investigate the social dilemma in CPR using game theory—the simplest presentation of 

which is the Prisoner’s Dilemma in noncooperative games. This analysis predicts that if 

nonexcludable goods are involved, individuals will not act to achieve their common interest. 

The failure of cooperation predicted by game theory has also been repeatedly reinforced by 

laboratory experiments (Gardner and Ostrom, 1991) and empirical studies (e.g. Moran and 

Ostrom, 2005; Myers and Worm, 2003; and Pauly et al., 2002). Applying such reasoning to 

the global budget payment, hospitals will always pursue the dominant strategy of ‘defecting’ 

to increase service volume in the Nash equilibrium (NE).

Although predictions from early noncooperative game studies about the prospect of 

collective action are pessimistic, other studies argued for some optimism (Axelrod, 1984; 

Fudenberg and Maskin, 1986). These optimistic studies, however, typically assume a critical 
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precondition that there already exist at least a small yet critical number of people who adopt 

a strategy to cooperate first and punish later if other players defect. Yet if everyone had 

similar decision-making processes and objective functions, there would be no reason to 

believe that any one player should suddenly decide to change to a strategy that is different 

from others. Therefore, when players are mostly driven by self-interest and engage in 

noncooperative competition under a constraining global budget, the application of 

noncooperative game theory is still warranted in understanding provider strategic behavior.

3.2. A model of provider behavior under global budget payment

In this section, a formal model of hospital behavior under global budget payment is 

presented in which the NE strategy in the global budget payment is derived. Assume n 
homogenous hospitals in the market with a global budget B. Hospital managers set the target 

total service volume in terms of k points, which determines the share of the budget each 

hospital receives. Assume that two services are provided, with the relative prices indicated 

by points, p1 and p2. Hospital managers decide the optimal quantities of each services, q1 
and q2. Further assume that there is no complementarity in the production of the two 

services. This two-product setup extends the theoretical models in the literature, which are 

mostly based on a homogenous single product; this two-product setup reflects the fact that in 

reality, hospitals provide a mix of different products. Further, assume that the absolute and 

relative demands for the different services are driven by the providers in this model, given 

that patients are protected against financial costs in the Taiwanese system.

Let the cost function for an individual hospital take the following form:

Then the optimization problem is essentially an exercise in cost-minimization:

Taking the first-order conditions, one can derive the cost function as a function of p1, p2, 
and k (Supporting Information A).

In this system, the real prices of items are set by a joint function of the point (fee) schedule 

and PV, which are derived by dividing the total budget by the total point sum of all services 

by all hospitals. Hence, the profit (π) for hospital x is:

The hospital competition here is a Cournot competition where firms compete on output 

quantity and set them independently and simultaneously. Consider the NE outcome, in 

which each hospital chooses its best production strategy, taking into consideration the 

behavior of others without any effective communication or coordination. The output volume 
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(k*) at NE can then be derived (Supporting Information B), and its comparative statics can 

be studied:

Once the total service output at equilibrium (k*) is set, the managers need to decide the best 

service mix. The quantity of product 1 at equilibrium should equal

Service output for product 1 at equilibrium is affected by its price. The direction of the 

relationship is shaped by the term ( ) in the comparative statics. This implies 

that if the price/marginal cost ratio of product 1 is relatively high than that of product 2, 

hospitals will devote much more of their delivery to product 1 as p1 increases. The reaction 

to price change will be much less if the price/marginal cost ratio is relatively smaller, 

compared to the other product. The model demonstrates that product profitability for the 

hospitals is determined by the price/marginal cost ratio of the product and that not only do 

hospitals produce more under global budget payment, the increase in service volume is 

higher when the price/marginal cost is higher.

Figure 3 presents the results of a simulation of the service volume and service mix as a 

function of the price–marginal cost ratio of product 1, showing that the increase in service 

volume is higher when the price/marginal cost is higher under global budget compared with 

FFS (left graph). In terms of the importance of the product as the revenue source, or the 

relative role in the service mix, indicated by the share of total service volume devoted to the 

product (right graph), when the price/marginal cost ratio is low and hence relatively less 

profitable, the relative share in the global budget could even become lower than in FFS. Yet, 

when the profitability of product 1 becomes larger, the service mix also shifts toward 

product 1. In short, the simulation results indicate that hospitals do not simply expand the 

service volume with the same mix but strategically increase more of the products that give 

higher profit intensities (Supporting Information C).

This derivation and simulation demonstrate that what constitutes higher profitability in 

global budget system differs from that in FFS, even though the price/cost (p/c) ratio and the 

price-cost (p-c) difference are correlated. Under FFS, providers are mainly concerned with 

the p-c difference rather than the p/c ratio. By contrast, under global budget, an indicator of 

profitability is the p/c ratio or, more accurately, the price/marginal cost ratio. The intuition 

behind this phenomenon is that because of the fixed cap of the global budget, for every unit 

of additional production cost, the hospitals seek out services with higher profits, hence the 

attention to p/c ratio.
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As an example, take two different products, one with a 10% margin service of $10,000 has a 

lower p/c ratio (1.1) and another with a 50% margin service of $1000 with a p/c ratio of 2. 

Under an FFS regime and to maximize profits regardless of the budget constraint, a provider 

would choose the first product as it has higher profits, although it has a lower p/c ratio. In 

contrast, under a global budget payment regime, the total budget and total volume of 

services determine the additional value or profit per point of service, and a provider seeking 

higher profits would focus on p/c ratio. Further supporting this argument is related literature 

found from cost-benefit analysis in weighing whether to use the cost-benefit difference or 

the cost-benefit ratio as the criterion to rank the value of a program. In the case of limited 

resources, it is generally agreed that the ratio, not the difference, should be used for ranking 

purpose (Dompere, 2004 and Drummond et al., 2005).

To identify services with high p/c ratios, without access to a detailed costing study, one must 

resort to the literature. One common feature of medical services with high p/c ratios is that 

they usually require relatively more capital than labor inputs. This is because prices of the 

capital-intensive services are typically set at their average cost to account for the large fixed 

costs required to acquire machines or equipment, and marginal costs further reduce with the 

advances in technology (Ginsburg and Grossman, 2005). Moreover, physician’s time is often 

the scarcest resource of all in a health care production process and may even have increasing 

marginal costs (Mattke, 2001). One type of services, for instance, that is of the 

aforementioned characteristics and often reported to have high p/c ratios, is radiologic 

imaging services, such as CT and MRI (Evens and Evens, 1991; Ginsburg and Berenson, 

2007; Hsiao et al., 1988; McGuire and Pauly, 1991). In related work by Chen (2011), the 

profitability of services was assessed through qualitative interviews of 17 private hospital 

managers and CEOs (local or regional hospitals with a capacity ranging from approximately 

80 to 800 beds), who have access to their own cost data and make decisions regarding the 

response of the hospitals to payment change and allocation of resources across a wide 

spectrum of health services. Both the literature and the qualitative study provided a 

consistent indication of the relative profitability of different services.

The aforementioned arguments are under the assumptions that there is no change in 

incentives on the demand side and that health services utilization is largely driven by the 

supply side. Both assumptions hold true in the Taiwanese NHI. First, except for an increase 

in the copayment of less than $5 for hospital ambulatory services in 2005, there has been no 

change in the benefit package since 2002. Second, although providers are constrained by 

legal rules and medical ethics and cannot freely induce any and everything, in reality, there 

are numerous circumstances where clinical uncertainties allow for, and indeed require, 

professional judgment. Given the large latitude by providers to affect the consumption of 

health services, which is commonly observed empirically, the assumption remains valid.

4. EMPIRICAL ANALYSIS OF HOSPITAL BEHAVIOR IN TAIWAN

4.1. Methods

In practice, policy interventions are usually implemented nationwide at the same time 

without an apparent control group. Thus, one common deficiency in past research on the 

effects of global budget payment has been the lack of use of a valid counterfactual (Chen et 
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al., 2007; Cheng et al., 2009; Hurley et al., 1997). If a simple difference of the outcome is 

taken before and after the policy change, this single difference would contain both the causal 

impact and the time trend. This study identifies the effects of Taiwan’s global budget system 

by difference-in-difference analysis using data from hospital claims.

In this difference-in-difference analysis, the regression is specified as follows:

where Yit indicates the outcome of interest, that is, total point volume or service mix, of 

provider i in year t. Et is a dummy variable equal to 1 if the observation belongs to the 

treatment group (year 2001/2004). Postt is a time dummy, indicating that the observation is 

in the later year of its group (year 2000/2004). δ is the DID estimator of the global budget 

payment impact; X is a range of different time-varying hospital characteristics such as 

accreditation level, ownership, and teaching status; and ηi are hospital fixed effects (FEs). 

The error term εit is clustered by a hospital. A key assumption is that without the global 

budget payment, the rate of change in the provision of services would not have been 

systematically different in pre-policy and post-policy period. Nevertheless, the control group 

used here cannot account for other nonlinear trends occurring at the same time.

Several robustness checks are performed. First, the DID is applied using a ‘placebo 

treatment group’, where the policy intervention in fact did not take place. If the time trend is 

linear, the DID estimate using the placebo treatment group should be insignificantly 

different from zero. Second, as most hospitals compete locally and their behavior is affected 

by interactions with other hospitals in the same geographic area, separate analyses are 

performed using county rather than hospital FEs to account for county-specific effects 

affecting treatment pattern heterogeneity, with robust standard errors clustered by counties. 

Third, frontier matching methods are applied with difference-in-differences (Iacus et al., 
2011). Hence ‘treated’ and ‘control’ hospitals are matched by different hospital and regional 

characteristics and the post-period. Fourth, a difference-in-difference analysis using cross-

country time-series data estimates the effect of Taiwan’s global budget payment after 2002 

on inpatient service volume. This analysis uses as counterfactuals different sets of countries 

with universal health insurance but lacking global budget payment (Supporting Information 

D).

4.2. Data

The analyses use National Health Research Institute databases assembled from electronic 

inpatient claims submitted by all hospitals from 1997 to 2004. The National Health Research 

Institute claims database covers 99% of the population and all hospitals in the country, and 

analyses based on these data are hence free from selection bias. The claims data contain 

information on services provided to the patients: age and sex of the beneficiary; hospital and 

physician id; type of treatment; date and duration of treatment; diagnosis (ICD-9 code); 

name, quantity, and price of the drugs prescribed; and total charge and its breakdown. Given 

that the research question is to examine the behavior of hospitals, the unit of observation is 

the hospital.
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The outcomes of interest expressed in PVs are annual inpatient service volume and annual 

volume of services in different categories, that is, diagnosis, examinations, radiological 

studies, therapy, and surgery expressed as a proportion of the total service volume in the 

respective hospital. The diagnosis category includes fees to reimburse providers’ decision-

making efforts to diagnose and prescribe medication, examinations, and interventions. The 

examination category includes all types of nonradiological examinations, such as 

biochemical and microbiological tests, physiological function examinations, sonography, 

ophthalmic tests, and endoscopy. The therapy category includes a wide variety of 

nonsurgical treatments, such as wound treatments, local anesthesia and nerve block, local 

incision and drainage, and endoscopic treatments.

The database also contains provider registration files with hospital characteristics 

information, including level of accreditation, ownership, whether it is a teaching hospital, 

volume of admission, and geographical location. Taiwanese hospitals are generally 

accredited and categorized into three levels (medical centers, regional hospitals, and local 

hospitals) on the basis of their bed capacity, medical specialties, and staff densities (e.g., 

regional hospitals and medical centers are required to have certain number of 

anesthesiologists and radiologists per respective bed sizes). Separately, hospitals are also 

accredited with teaching status if they meet the requirements for performing educational and 

research activities.

Descriptive statistics are presented in Table I, showing that the number of hospitals 

decreased from 649 in 1997 to 557 in 2004, with the reduction more among local hospitals. 

The majority of hospitals (85%) are privately owned. The average service volume, measured 

by the sum of points of all services, varied substantially across different levels of 

accreditation, with the volumes in medical centers on average more than 50 times that in 

local hospitals.

5. RESULTS OF EMPIRICAL ANALYSIS

5.1. Difference-in-difference analyses

Table II presents the results of the DID estimator. The first column shows that the Taiwanese 

global budget payment had differential effects by hospital characteristics. For example, 

among nonteaching public hospitals, on average, global budget resulted in an overall 

increase in annual inpatient service volume of 133 million points for regional hospitals, 750 

million points for medical centers, and a decrease of 37 million points for local hospitals. As 

reference, the average annual inpatient service volume in 2001 was 2.78 billion points for 

medical centers, 495.1 million points for regional hospitals, and 41.8 million points for local 

hospitals. Accordingly, the impact of global budget translated into a volume increase, 

measured by number of points, of approximately 27% of the service volume in 2001 for 

nonteaching public regional hospitals and medical centers. In contrast, there was on average 

a sharp reduction of 88% in service volume among local hospitals. Teaching hospitals, 

compared with their counterparts without teaching status, also had an increase of 57 million 

points as a result of global budget. There was no statistically significant difference between 

the private and public hospitals in service volume change.
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To investigate shifts in the service mix within a hospital, columns 2–7 present estimates of 

the impact on the hospital share of a service category by hospital characteristics. The results 

show that global budget led to an increase in the relative shares of radiological imaging 

studies and of pharmaceuticals among regional hospitals and medical centers, especially 

teaching hospitals. In contrast, the volume of shares of surgical and diagnosis fees reduced. 

Global budget also decreased the share of nonsurgical therapies among medical centers, 

especially, again, in teaching hospitals. Additionally, for teaching hospitals, global budget 

also resulted in an increase of share for examination fees. The change in service mix in 

response to global budget was similar among private and public hospitals, except that private 

hospitals had a smaller reduction in share of diagnosis fees, a larger decline in share of 

surgical treatments, and an increase in share of nonsurgical treatments for nonteaching 

hospitals.

5.2. Robustness checks

To check the robustness of the results, a similar specification is estimated using the change 

in outcome over 1999–2001 as the ‘placebo’ and the change over 1997–1999 as the control. 

The placebo test uses a 2-year period rather than a 1-year period difference; this placebo test 

is closer to a 3-year period difference used in the main results and less susceptible to year-to-

year fluctuations if one used a 1-year difference. The DID estimates of the ‘control 

experiments’ or falsification tests do not indicate a statistically significant impact of the 

placebo treatment, supporting the linear time assumption, except for the shares of diagnosis 

fees (Table II). Another set of specifications are carried out using county FEs and robust 

standard errors clustered by county, and the two results are mostly consistent with each other 

in terms of sign (Table III and Supporting Information E). The results indicate that the share 

of radiological services and drugs each increased, whereas surgery and diagnosis fees each 

decreased. In the robustness check using coarsened exact matching, the results are highly 

consistent with the DID results using hospital FEs (Table III). In the cross-country time-

series analysis, the results indicate that after 2002, there was a significant increase in per 

capita service volume in Taiwan relative to comparable countries (Supporting Information 

D).

6. DISCUSSION

This study makes two main contributions. First, it extends the theory on global budget 

payment through a two product noncooperative game theoretic model and simulation. The 

simulation demonstrates that the increase in treatment intensities under global budget and 

the importance of p/c ratios on service volume and mix are even greater than under FFS. 

Second, using the case of Taiwan’s global budget payment, the study finds that during the 

first few years after the replacement of FFS by global budget payment, the behavior of 

hospitals was consistent with strategic actions undertaken by players in a noncooperative 

competition game. Hospitals expanded their service volume and also exhibited a shift toward 

services, which generally have higher p/c ratios in their outputs—hospitals proportionally 

increased services such as radiological imaging studies and drugs but reduced physician-

labor-intensive surgical interventions and, to a lesser extent, decision-making efforts of 

diagnosis. These analyses were robust to a variety of specifications and falsification tests.
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The findings indicate that global budget payment may have resulted in a differential 

response by hospital characteristics, that is, across local hospitals, regional hospitals, and 

medical centers, as well as between teaching and nonteaching hospitals. While there was an 

increase of close to 30% of the service volume in both regional hospitals and medical 

centers, nonteaching local hospitals faced a serious negative impact in service volume. As 

hospitals attempted to drive up their service volume through increased provision of capital-

intensive services such as radiological imaging, medical centers and regional hospitals are 

much better equipped to do so. Local hospitals are constrained by capital requirements to 

acquire new equipment, which contributes to patients’ preferences or biases toward larger 

hospitals for such imaging services. Consequently, as regional hospital and medical centers 

raced to increase their service volume, the relative volume from local hospitals declined. 

This is consistent with the finding that the number of local hospitals in Taiwan decreased, as 

the reduction in volume and the inability to drive high marginal p/c services led to 

consolidation.

Similarly, teaching hospitals, which are more likely to have imaging or lab test equipment 

for educational and research purposes, are also better positioned to increase service volume 

through capital-intensive and high p/c ratio services. In fact, among local hospitals, those 

with teaching status, although comprising a relatively small portion, could drive up service 

volume by almost 50% (20 million points out of an average of 42 million-point 2001 

baseline) under global budget payment, as opposed to the volume reduction experienced by 

others without such accreditation.

The obvious question following the findings of shifts toward high p/c ratio services is its 

impact on quality of care. The inducement of unnecessary services could impose higher 

morbidity and even mortality risk onto patients. We began to explore this question through a 

subgroup analysis on a specific procedure—cardiac catheterization (Supporting Information 

F). Results suggest that global budgeting may have incentivized providers to favor 

marginally more profitable yet more harmful procedures. It would be important to 

investigate further in future studies, given the grave implications not only on long-term 

healthcare cost but also, more importantly, population health.

The findings presented here should be generalized with caution. The method is based on the 

assumption of a linear time trend in service provision without the global budget payment. 

The robustness checks employed provide some assurance of this strategy, but they do not 

guarantee the validity of such strategy in every context. The empirical analysis cannot 

exclude the potential of other trends happening simultaneously such as the consolidation of 

the hospital industry and selection effects among surviving hospitals. Furthermore, the 

profitability profiles of specific services heavily depend on the specific rates, costs, and 

relevant regulations in the health sector examined. Therefore, one should exercise caution in 

inferring from the results here any direct predictions on exact volume change of specific 

services if global budget payment were to be introduced in other countries.

Another limitation of this paper is the lack of more direct evidence of health-service costs 

obtained through a detailed costing study—which in turn could permit systematic 

examination of the changes in service mix by profitability by p-c ratios and differences. 
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Nevertheless, this study provides evidence of an indication that global budget payment shifts 

service mix towards categories, which are known to have high p/c ratios in both the literature 

and through qualitative research (Chen, 2011).

A third limitation of this paper is that it is focused on the early years of the global budget 

payment system. A related study by Chen (2011) examines the longer-term effects of the 

global budget payment system and finds that the post-2004 increase in PV is a consequence 

of hospital managers learning from their early experiences in the global budget payment 

system and acting cooperatively to overcome the collective action dilemma, albeit with 

varied levels of success in different regions. The most critical determinant of effective 

coordination across regions has been the level of trust and reciprocity among hospitals. This 

in turn could be affected by a number of factors including heterogeneity, communication, 

and linkages among hospital managers.

In countries such as Germany, Canada, and Taiwan, global budget payment has been 

employed to reduce health care cost inflation, whereas other countries and even states in the 

USA have also been considering the adoption of similar schemes. Taiwanese global budget 

payment was intended as a cost containment strategy without too much interference into the 

professional autonomy. It was hoped that through peer pressure, providers would deliver 

appropriate care and improve the efficiency and quality of the health system. This study has 

found that, on the contrary, the policy may have fallen short. If the hospitals are driven by 

financial incentives, pursuit of profits in a noncooperative competition can lead to volume 

race with allocative inefficiency and even compromise in quality of care. By simply putting 

an expenditure cap on top of a FFS-like system—and in this case using a floating point-

value mechanism—will not alleviate distorted incentives existing in the fee or point 

schedule. Unless the payment rate is revised to reflect the marginal costs, hospitals will still 

concentrate on services such as imaging services that would not necessarily yield many 

health benefits. Ultimately, when reimbursement is tied to quantity and profits, hospitals 

respond in quantity, not by efforts to improve health outcomes. Policy makers intending to 

employ global budgeting to curb health expenditure growth but at the same time attempting 

to maintain or improve quality of care would need to consider complementing point-based 

global budget payment with other strategies, such as performance-based payment, or an 

increased emphasis on the use of evidence-based medicine and clinical pathways to 

minimize its unintended consequences.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Trends in point value in Taiwanese and German global budget payment systems

Notes: Data for Taiwan are from Bureau of National Health Insurance (2013) and for 

Germany from Benstetter and Wambach (2006). After falling, the point values in both 

Taiwan and Germany increased but for different reasons. In Germany the point value 

stabilized after a limit on the number of points per practice was imposed (Benstetter and 

Wambach, 2006). By contrast, in Taiwan, after learning from early experiences of the global 

budget payment, providers began to act cooperatively to overcome their collective action 

dilemma after 2004 (see Chen, 2011 for detailed discussion), and thus the post-2004 reversal 

was not a consequence of any policy change during global budget payment early 

implementation, the focus of this study.
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Figure 2. 
Admission number and total service volume for inpatient care, Taiwan, 1997–2007

Note: The drop in case number in 2003 was potentially related to an exogenous and 

temporary system shock (SARS epidemic outbreak), and hence data for 2003 are not used in 

the study.
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Figure 3. 
Product 1 service volume (T1) and its share of total volume (R1) under fee-for-service (FFS) 

and global budget payment (GB)
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Table I

Descriptive statistics of claims data

1997 2000 2001 2004

N 649 628 588 557

% Medical centers 2.16 3.03 3.06 3.23

% Regional hospitals 10.02 11.15 12.24 13.82

% Private 85.67 85.03 84.52 83.84

Mean volume (millions of points)

 Medical center 2481.15 2453.63 2777.33 3333.27

 Regional hospitals 404.19 477.35 495.10 708.15

 Local hospitals 32.48 36.18 46.76 64.51
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