
Cho, Na-Eun

Article

Regulating vendor market concentration: Challenges in
digital government for health information sharing

Administrative Sciences

Provided in Cooperation with:
MDPI – Multidisciplinary Digital Publishing Institute, Basel

Suggested Citation: Cho, Na-Eun (2025) : Regulating vendor market concentration: Challenges in
digital government for health information sharing, Administrative Sciences, ISSN 2076-3387, MDPI,
Basel, Vol. 15, Iss. 3, pp. 1-13,
https://doi.org/10.3390/admsci15030105

This Version is available at:
https://hdl.handle.net/10419/321249

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.3390/admsci15030105%0A
https://hdl.handle.net/10419/321249
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Received: 14 January 2025

Revised: 10 March 2025

Accepted: 14 March 2025

Published: 16 March 2025

Citation: Cho, N.-E. (2025).

Regulating Vendor Market

Concentration: Challenges in Digital

Government for Health Information

Sharing. Administrative Sciences, 15(3),

105. https://doi.org/10.3390/

admsci15030105

Copyright: © 2025 by the author.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license

(https://creativecommons.org/

licenses/by/4.0/).

Article

Regulating Vendor Market Concentration: Challenges in Digital
Government for Health Information Sharing
Na-Eun Cho

College of Business, Hongik University, Seoul 04066, Republic of Korea; ncho@hongik.ac.kr

Abstract: Policymakers face a dilemma in determining the optimal approach to regulating
highly concentrated markets, especially in the context of digital government initiatives in
healthcare. The current study investigates whether vendor market concentration facilitates
or impedes efficiency in health information sharing. Utilizing data from the American
Hospital Association’s annual surveys and information technology (IT) surveys from
2014 to 2016, we find that the market concentration of vendors, both at the state and
county levels, indeed promotes information sharing among stakeholders. Specifically,
when more hospitals in a given state or county use the same IT vendors for information
sharing, providers exchange a more detailed level of information with a broader range
of stakeholders compared to when using different vendors. Furthermore, we found that
such facilitation varies among ownership types. Our findings highlight the complexities
faced by policymakers in digital government, as restricting vendor market concentration
too hastily could hinder the efficiency of information sharing and collaboration among
healthcare providers. Additionally, such concentration may, in fact, enhance information
sharing, especially for not-for-profit and for-profit hospitals. Overall, understanding the
relationship between market concentration and information sharing can help healthcare
administrators allocate resources more strategically, leading to better planning and less
resource wastage, while aligning operational strategies with broader sustainability goals.

Keywords: digital government; market concentration; health information sharing; vendor;
ownership type

1. Introduction
The HITECH Act (Health Information Technology for Economic and Clinical Health

Act) of the United States (Centers for Medicare & Medicaid Services, 2024a), enacted in 2009,
is an example that plays a critical role in accelerating digital government, defined as the
use of digital technology to better deliver services and streamline operations, particularly
in the healthcare sector. The Act, by incentivizing the adoption of Electronic Health
Records (EHRs), sought to improve the quality of care, enhance patient safety, secure data
privacy, and streamline care coordination. In particular, the Meaningful Use (renamed
Promoting Interoperability), a key component of the Act, encouraged the sharing of health
information among various stakeholders within and between agencies, which, in turn, has
the potential to reduce costs and improve care delivery (Centers for Medicare & Medicaid
Services, 2024b). Recognizing the importance of exchanging data electronically, especially
during the pandemic (Hong & Cho, 2023; Sharma et al., 2022), and with the help of
advanced technology (Spanakis et al., 2021), several countries also adopted systems for
digital information sharing (Holmgren et al., 2023; Nair et al., 2022).
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However, as highlighted in the Digital Government Model Framework for Sustainable
Development (United Nations, 2024), the long-term success of these objectives depends
on continued efforts to identify and address challenges in the implementation of infor-
mation technology (Chen & Esmaeilzadeh, 2023). One of the challenges faced by digital
government is how to regulate the IT vendors used to share information among vari-
ous stakeholders, especially given the increasing market consolidation among vendors
(Wanderer et al., 2014).

According to existing theory, in a concentrated market where only a single firm or
a few firms operate, vendors can exert control over prices and supply through collusion,
inhibit innovation by discouraging incentives for improving their positions in the market,
and limit consumers’ outside options, leading to the risk of data insecurity (Gilbert, 2006;
Stucke, 2017). Due to this logic, the concentrated market structure raises concerns among
policymakers, prompting them to impose antitrust or regulatory actions that could prevent
market concentration (Berger & Hannan, 1989). This concern was particularly prevalent,
as noted in a report from the Office of the National Coordinator for Health Information
Technology (ONC) in late 2014 (Department of Health and Human Services, Office of the
National Coordinator for Health Information Technology, 2015). Specifically, they maintain
that dominant vendors in the concentrated market would even impose information barriers
on other non-dominant vendors by charging fees, for instance, so that they can maintain or
increase their market share (Everson & Adler-Milstein, 2016).

However, there is another aspect that policymakers need to consider regarding vendor
market concentration. Utilizing the same vendor might facilitate information exchange, as
patient data are managed and handled similarly. A previous study found that hospitals
using dominant vendors exchange more information than those using non-dominant
vendors, indirectly supporting the idea of the positive effect of vendor concentration on
information sharing (Everson & Adler-Milstein, 2016). Considering the challenges hospitals
face, including limited technical capacity for electronic information exchange, difficulties
in accurately identifying and matching patients across different systems, and struggles in
accessing precise addresses of healthcare providers, among others (De Benedictis et al.,
2020; Johnson & Pylypchuk, 2019; Rudin et al., 2011), hospitals sharing the same vendors
can effectively address these issues. By operating on a unified system, they can increase
overall efficiency.

These two composing views lead to the following research question: How does
market concentration affect information sharing? This question is particularly important
because governments need to effectively balance the risks arising from non-competitive
behavior with the potential for improved efficiency from health information sharing, which
is expected to reduce costs and increase the quality of care (Buntin et al., 2011; Castillo
et al., 2018; Hersh et al., 2015; Kash et al., 2017). On one hand, if market concentration
enhances information sharing, policymakers face a dilemma in choosing between efficiency
and addressing noncompetitive behavior. Additionally, if such facilitation varies with
different organizational types, it becomes necessary to tailor policies accordingly for each
type based on the findings. On the other hand, if market concentration among vendors
impedes sharing, policymakers have stronger reasons to impose restrictions on mergers
and acquisitions that further exacerbate market concentration, in addition to addressing
collusion or other noncompetitive behaviors. Thus, the current study aims to closely
examine whether the market concentration of vendors facilitates or impedes information
exchange, especially considering potential variations among different types of hospitals.

Based on the existing literature highlighting the network effect, i.e., the value of a
product or service increases as more people use it (J. Lin, 2023; Metcalfe, 1995; Shapiro
& Varian, 1999), we hypothesize that vendor market concentration is positively associ-
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ated with information sharing among stakeholders. In other words, when hospitals are
connected to a large communication network using the same vendor, they face fewer
technological barriers, which facilitates information sharing. Furthermore, to explore po-
tential variations in this association, we focus on three organizational types: government,
for-profit, and not-for-profit hospitals. Given that the objective functions differ based on
hospital ownership, we hypothesize that the association between market concentration and
information sharing will vary by ownership type. Specifically, since government hospitals
are funded through taxes or grants and face less pressure to operate efficiently compared
to the other two types, the pattern of information sharing may differ.

Analyzing data between 2014 and 2016 from the American Hospital Association’s
surveys, we found that information sharing—the extent to which information is shared
(i.e., breadth) and the level of detail shared (i.e., depth)—both increased with higher state-
and county-level market concentration. Additionally, not-for-profit and for-profit hospitals
showed increased sharing at both levels, while government hospitals enhanced sharing
only at the county level.

The structure of the paper is outlined as follows. In Section 2, we delineate our data
and model, while Section 3 explains our results from the empirical tests and discusses
the results, and Section 4 explains the limitations and future research directions. Our
conclusions are presented in Section 5.

2. Materials and Methods
2.1. Data

We aggregated data from 2014 to 2016 from two distinct sources, namely the American
Hospital Association (AHA) Annual Surveys and IT Surveys. The AHA collects detailed
data from hospitals in the United States annually. The AHA Annual Surveys encompass
a wide array of hospital-level data, including ownership type, bed size, teaching status,
system affiliation, physician-hospital integration, and revenue models. Additionally, the
AHA IT Surveys provide comprehensive insights into the breadth and depth of information
sharing among hospitals and their vendors.

While some institutions have purchased access to the AHA data platform, allowing
researchers to access data for free, the authors of this paper did not have an institutional
subscription and therefore directly purchased access to the datasets for both surveys using
research grants. It is noteworthy that, because these datasets do not pertain to human
subjects, the present study is exempt from review and approval by the institutional review
board (IRB).

2.2. Our Model and Measurement

In f ormation Sharingit
= α + β1Vendor Concentrationit

+β2For − pro f it Hospitalit
+β3Government Hospital it+β4Bed Sizeit + β5Teachingit
+β6System A f f iliationit
+β7Physician − Hospital Integrationit
+β8Capitation Revenueit + Yeart+ ∈it

According to previous literature (Cho et al., 2018), our primary dependent variable,
information sharing, was derived from AHA IT Surveys. Information sharing, specifically,
was measured in two ways: breadth and depth. The breadth of information sharing variable
was determined by binary responses to inquiries regarding whether a hospital shares data
electronically with (1) other hospitals within its system, (2) hospitals outside its system,
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(3) ambulatory providers within its system, and (4) ambulatory providers outside its system.
The variable is calculated by adding the responses for each, resulting in a minimum value
of 0 and a maximum value of 4. The higher the value of breadth, the more stakeholders the
focal hospital shares information with.

The depth of information sharing variable was assessed based on binary responses
to questions regarding the extent of detailed data shared, categorized into five types:
patient demographics, laboratory results, medication history, radiology reports, and clini-
cal/summary care records. Similarly to breadth, the depth variable is calculated by adding
the responses for each, resulting in a minimum value of 0 and a maximum value of 5.
The higher the value of depth, the more detailed information the focal hospital shares
with others.

As both the breadth and depth of information sharing variables [Information Sharing]
are generated by summing the values of dummy variables, and the resulting variable can
be counted in whole numbers where zero represents the complete absence of breadth and
depth (i.e., no information sharing), these variables are ratio variables.

Our main independent variable is vendor concentration [Vendor Concentration]. To
investigate our research question regarding whether hospitals in states and counties with
concentrated vendors are more or less likely to exchange information with other providers,
and to what extent, we developed measures of vendor concentration at both the state
and county level. Using data from AHA IT Surveys, we first obtained information on
the vendors directly used by each hospital to electronically exchange patient health in-
formation. We then calculated the concentration level using the Herfindahl-Hirschman
Index, a commonly used measure of market concentration in economics, business, and
various industries (Calkins, 1983; Rhoades, 1993), based on the number of vendors used
in each state and county. If the coefficient of vendor market concentration is positive and
statistically significant, it supports our hypothesis and confirms the dilemma policymakers
face. Conversely, if the coefficient is either non-positive or statistically insignificant, our
hypothesis is not supported, and the argument that concentration can lead to efficiency
gains loses explanatory power.

Other key independent variables, particularly useful in sub-sample analysis, include
ownership types: for-profit ownership [For-profit Hospital] and government ownership
[Government Hospital], sourced from AHA annual surveys. Since there are three ownership
types, two ownership dummy variables are utilized to represent each. For instance, when
both dummy variables are zero, it indicates a not-for-profit hospital. As one of the objectives
of this study is to identify any variations in the information sharing facilitation or hindrance
of vendor market concentration among hospital types, the effect of ownership type on
information exchange is not predicted in our study.

For our control variables, we included several variables sourced from AHA annual
surveys. Firstly, we controlled for bed size, measured as the total number of hospital
beds [Bed Size], as we expect larger hospitals to find it easier to exchange information than
smaller hospitals (Hanna & McDowell, 1984; Kazley & Ozcan, 2007; Wang et al., 2005). Ad-
ditionally, teaching status and system affiliation dummies were included. Teaching hospital
[Teaching], a dummy variable that takes the value of 1 if the hospital is a teaching hospital,
is controlled for, as previous research indicates that teaching hospitals are more adept
with new technology, making it easier for them to share information with others (Wang
et al., 2005). System affiliation [System Affiliation], also a dummy variable, is controlled for,
as hospitals with similar culture and practices are more likely to exchange information
(Wang et al., 2005). Physician–hospital integration [Physician-Hospital Integration] is another
binary variable, taking the value of 1 if the hospital employs an integrated salary model
where physicians are hospital employees, otherwise 0. When employed, providers are
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more likely to have aligned incentives with hospitals, encouraging them to make efforts
to share information with others both inside and outside the hospitals (Lammers, 2013).
Lastly, capitation revenue [Capitation Revenue] is a binary variable that assumes a value of 1
if a hospital’s contract with its employees is based on a capitated, predetermined, or shared
risk basis. The rationale is that when it is capitated and shared risk-based, employees are
more encouraged to reduce costs, pushing them to engage more in information exchange,
which is known to reduce costs (S. C. Lin et al., 2018, 2019; Young et al., 2021).

Before explaining the results, we would like to elaborate on our choice of statistical
model, specifically ordinary least squares (OLS) regression analysis. Since our main inde-
pendent and dependent variables are observed (not latent), and given the simplicity of our
model, we chose OLS over Structural Equation Modeling (SEM), which is better suited for
models involving latent variables or complex relationships. To account for within-subject
correlation in our longitudinal data, we cluster standard errors at the hospital level. Clus-
tering the standard errors in this way helps prevent overestimation of the precision of our
estimates and ensures more robust inferences in cases where clustering or dependence
within our data exists.

3. Results and Discussion
Table 1 presents descriptive statistics for 10,028 hospitals. It is worth noting that the

maximum value of county-level vendor concentration is 1, while the maximum value of
state-level vendor concentration is 0.465. This means that it is possible for all hospitals
located in a given county to use the same vendor, while using the exact same vendor across
an entire state is not feasible. Additionally, according to the table, 19% of our observations
correspond to for-profit hospitals, 22% to government-owned hospitals, and the remaining
observations pertain to nonprofit hospitals.

Table 1. Descriptive Statistics.

Variable Mean SD Min Max

Breadth 2.815 1.393 0 4
Depth 4.324 1.516 0 5

State-level Vendor Concentration 0.110 0.048 0.054 0.465
County-level Vendor Concentration 0.605 0.338 0.094 1

For-profit Ownership 0.191 0.393 0 1
Government Ownership 0.224 0.417 0 1

Bed Size 174.243 205.769 1 2829
Teaching 0.936 0.244 0 1

System Affiliation 0.638 0.481 0 1
Physician–Hospital Integration 0.437 0.496 0 1

Capitation Revenue 0.054 0.226 0 1
Please note that [Information Sharing], [Vendor Concentration], and [Bed Size] are ratio variables, while [For-Profit
Hospital], [Government Hospital], [Teaching], [System Affiliation], [Physician–Hospital Integration], and [Capitation
Revenue] are binary variables.

Before presenting the results of our OLS regression, we have included the bar charts
to provide a glimpse of the overall dataset. The simple association between market
concentration at both the state and county levels and information sharing is shown in
Figures 1 and 2 below.
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The results of our OLS regression analyses examining the effects of state-level and
county-level vendor concentration on information sharing are presented in Tables 2 and 3.
Additionally, Tables 4 and 5 display the results of subsample analyses, indicating whether
such facilitation or impediment varies with ownership. Before delving into the results
in detail, it is worth noting that we conducted a variance inflation factor (VIF) test to
assess multicollinearity in our models. The VIF test results suggest that there is insufficient
evidence to conclude that our model suffers from multicollinearity issues.
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Table 2. The Impact of State-level Vendor HHI on Health Information Sharing.

(1) (2)

Breadth Depth

State-level Vendor Concentration 1.970 *** 1.172 ***
[0.334] [0.348]

For-profit Ownership −0.999 *** −1.072 ***
[0.053] [0.064]

Government Ownership −0.463 *** −0.283 ***
[0.046] [0.051]

Bed Size 0.001 *** 0.001 ***
[0.000] [0.000]

Teaching −0.009 0.050
[0.065] [0.054]

System Affiliation 0.563 *** 0.381 ***
[0.037] [0.043]

Physician–hospital Integration 0.229 *** 0.121 ***
[0.033] [0.036]

Capitation Revenue 0.164 *** 0.125 ***
[0.059] [0.048]

Constant 2.091 *** 3.892 ***
[0.092] [0.090]

Observations 10,028 10,028
R-squared 0.202 0.116

Standard errors (in brackets) are clustered at the hospital level *** p < 0.01.

Table 3. The Impact of County-level Vendor HHI on Health Information Sharing.

(1) (2)

Breadth Depth

County-level Vendor Concentration 0.495 *** 0.540 ***
[0.054] [0.061]

For-profit Ownership −0.930 *** −0.990 ***
[0.054] [0.064]

Government Ownership −0.533 *** −0.353 ***
[0.046] [0.051]

Bed Size 0.001 *** 0.001 ***
[0.000] [0.000]

Teaching −0.066 −0.009
[0.066] [0.057]

System Affiliation 0.579 *** 0.397 ***
[0.037] [0.043]

Physician–hospital Integration 0.212 *** 0.100 ***
[0.033] [0.036]

Capitation Revenue 0.199 *** 0.157 ***
[0.061] [0.049]

Constant 2.024 *** 3.701 ***
[0.092] [0.091]

Observations 10,028 10,028
R-squared 0.209 0.126

Standard errors (in brackets) are clustered at the hospital level *** p < 0.01.
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Table 4. Subsample Analysis Regarding the Effect of State-level Vendor Concentration.

DV: Breath DV: Depth
Government For-Profit Not-for-Profit Government For-Profit Not-for-Profit

State-level Vendor Concentration 0.553 4.543 *** 1.237 *** −0.066 2.531 *** 0.779 **
[0.789] [0.819] [0.370] [0.858] [0.979] [0.348]

Bed Size 0.001 *** 0.003 *** 0.001 *** −0.000 0.003 *** 0.001 ***
[0.000] [0.001] [0.000] [0.000] [0.001] [0.000]

Teaching −0.673 *** −0.122 0.013 −0.684 *** 0.070 0.061
[0.163] [0.240] [0.066] [0.168] [0.326] [0.045]

System Affiliation 0.408 *** 0.480 *** 0.610 *** 0.293 *** 0.588 *** 0.353 ***
[0.081] [0.119] [0.044] [0.088] [0.181] [0.046]

Physician-hospital Integration 0.215 *** 0.330 *** 0.216 *** 0.094 0.465 *** 0.074 **
[0.073] [0.124] [0.037] [0.085] [0.151] [0.036]

Capitation Revenue 0.229 0.880 *** 0.098 * 0.108 0.724 ** 0.087 **
[0.219] [0.302] [0.058] [0.209] [0.302] [0.038]

Constant 2.436 *** 0.659 ** 2.219 *** 4.541 *** 2.022 *** 4.045 ***
[0.196] [0.280] [0.099] [0.212] [0.388] [0.086]

Observations 2250 1911 5867 2250 1911 5867
R-squared 0.079 0.178 0.114 0.022 0.098 0.043

Standard errors (in brackets) are clustered at the hospital level *** p < 0.01, ** p < 0.05, * p < 0.1.

Table 5. Subsample Analysis Regarding the Effect of County-level Vendor Concentration.

DV: Breath DV: Depth
Government For-Profit Not-for-Profit Government For-Profit Not-for-Profit

County-level Vendor
Concentration 0.696 *** 1.153 *** 0.203 *** 0.893 *** 1.212 *** 0.176 ***

[0.132] [0.141] [0.061] [0.160] [0.175] [0.062]
Bed Size 0.001 *** 0.004 *** 0.001 *** 0.000 0.004 *** 0.001 ***

[0.000] [0.001] [0.000] [0.000] [0.001] [0.000]
Teaching −0.779 *** −0.186 −0.011 −0.819 *** −0.045 0.042

[0.167] [0.250] [0.066] [0.174] [0.312] [0.046]
System Affiliation 0.453 *** 0.467 *** 0.616 *** 0.349 *** 0.540 *** 0.358 ***

[0.080] [0.118] [0.044] [0.087] [0.181] [0.047]
Physician-hospital Integration 0.197 *** 0.284 ** 0.212 *** 0.073 0.411 *** 0.069 *

[0.073] [0.123] [0.037] [0.084] [0.149] [0.036]
Capitation Revenue 0.270 0.969 *** 0.116 ** 0.166 0.825 *** 0.100 ***

[0.228] [0.278] [0.058] [0.216] [0.294] [0.038]
Constant 2.004 *** 0.644 ** 2.244 *** 3.899 *** 1.839 *** 4.030 ***

[0.202] [0.299] [0.097] [0.227] [0.382] [0.087]
Observations 2250 1911 5867 2250 1911 5867

R-squared 0.098 0.204 0.115 0.045 0.126 0.045

Standard errors (in brackets) are clustered at the hospital level *** p < 0.01, ** p < 0.05, * p < 0.1.

The coefficients of the state-level vendor concentration in Table 2 and the county-level
vendor concentration in Table 3 are both positive and statistically significant for both the
breadth (column 1) and depth of information sharing (column 2), supporting our hypothesis.
These findings suggest that improved interoperability, facilitated by the use of the same
health IT vendor, enables hospitals to share information with a wider range of stakeholders
(breadth of information sharing) and in greater detail (depth of information sharing). The
common system and similar culture induced by the same vendor appear to help hospitals
overcome the various challenges they may encounter during the sharing process (De
Benedictis et al., 2020; Johnson & Pylypchuk, 2019; Rudin et al., 2011). It is interesting
to note that the coefficients on for-profit ownership and government ownership are both
negative. These findings suggest that not-for-profit hospitals, which are established with a
focus on altruistic values rather than monetary profits (base group), prioritize information
sharing more seriously compared to for-profit or government hospitals (Cho et al., 2021).
The coefficients of our control variables—bed size, system affiliation, physician–hospital
integration, and capitation revenue—are all in line with our expectations. However, there
is one exception, namely the coefficient for teaching hospitals. Contrary to our prediction,
its insignificance may suggest that despite the interest of teaching hospitals in sharing
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information with external parties, other organizations might lack the capability to engage
in electronic exchanges (Cho et al., 2021).

With the results presented in Tables 2 and 3, we now understand that the market
concentration of vendors, both at the state and county levels, enhances information sharing
among stakeholders. This prompts us to question whether such facilitation arising from
similarity in culture and practices varies according to one of the key organizational forms
in the hospital industry, namely ownership type. Therefore, we conducted a sub-sample
analysis to investigate any variations among the three types, namely government, for-
profit, and not-for-profit hospitals. The results are reported in Table 4 (state-level vendor
concentration) and Table 5 (county-level vendor concentration).

The results of sub-sample analysis provide some inconsistency in regard to variation
in the effect of market concentration on information sharing. While the coefficients of
state-level vendor concentration are positive and statistically for only for-profit and not-for-
profit hospitals, but not for government hospitals in Table 4, the coefficients of county-level
vendor concentration are all positive and statistically significant among all three ownership
types in Table 5. We can interpret the results as follows. On the one hand, the findings at
the state level (Table 4) suggest that the commonality induced by using the same vendor
successfully helps both for-profit and not-for-profit hospitals overcome challenges faced
during the process of information sharing, while such commonality is not sufficient to
overcome challenges for government hospitals. On the other hand, the findings at the
county level (Table 5) suggest that hospitals located in a given county are small enough
to be connected via informal ties. The combination of commonality induced by using the
same vendor and familiarity in a given county helps even government hospitals overcome
challenges related to sharing information with others, and in greater detail.

Lastly, we conducted an ordered logit analysis as a robustness check to ensure that
our results are not sensitive to the assumption that the dependent variable, [information
sharing], is a ratio variable rather than ordinal. The results of the ordered logit analysis were
consistent with our OLS analysis, confirming the robustness of our findings. The results of
the ordered logit analysis are available upon request.

Based on the results of our paper, we can assert that the contributions of our study
are multifaceted. In the realm of research, our findings confirm the network effect (J. Lin,
2023; Metcalfe, 1995; Shapiro & Varian, 1999)—the benefits of being connected to a large
communication network—and expand the existing literature by highlighting the critical
importance of enhanced interoperability among users of the same vendor (Castillo et al.,
2018; Everson & Adler-Milstein, 2016). Specifically, prior studies have shown that hospitals
using the dominant vendor are more likely to exchange information than those that do
not (Everson & Adler-Milstein, 2016). We further confirm that not only hospitals using
the dominant vendor, but all hospitals—regardless of the vendor dominance—engage in
more information exchange as the state- or county-level concentration of vendors increases.
Additionally, our study provides nuanced insights into the contextual factors that influence
this facilitation, offering a deeper understanding of the issue. Overall, the results of our
paper shed light on a previously understudied aspect and expands our understanding of
information sharing in healthcare settings (Cho et al., 2021).

In terms of practical implications, our study helps the digital government address
challenges in enhancing the interoperability of health information technology. Specifically,
our findings suggest a pressing need for policymakers and practitioners to carefully cali-
brate their strategies regarding vendor concentration, as facilitating data exchange among
stakeholders within the same vendor network can help digital government achieve the
desired sustainable outcomes by integrating and streamlining services across the ecosystem.
Hastily imposed restrictions on vendor market concentration could potentially compromise
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the efficiency of information sharing—a vital component for both cost reduction and quality
improvement (Buntin et al., 2011; Castillo et al., 2018; Hersh et al., 2015; Kash et al., 2017).
Even when regulating against price collusion or other noncompetitive behavior due to
market concentration, it is important to at least acknowledge the potential side effects, such
as the loss of efficiency, namely enhanced information sharing.

Furthermore, our findings shed light on the behavior of government hospitals in infor-
mation exchange. Specifically, the observation that government hospitals tend to engage in
more extensive information exchange with a broader range of stakeholders and provide
more detailed information as the county-level concentration of vendors increases, rather
than with an increase in state-level concentration, underscores the significance of informal
ties. These ties seem to be more viable within closely located hospitals within a given county
as opposed to hospitals scattered across a state. As a result, government hospitals, even
when geographically distant, can proactively pursue avenues to enhance information ex-
change, thereby mitigating potential incentives lacking in efficiency or profit maximization.
To summarize, by fostering collaboration and informal networks, policymakers and practi-
tioners can create a more resilient and effective healthcare information-sharing ecosystem.

4. Limitations and Future Research Directions
Despite the numerous valuable contributions highlighted earlier, the current study,

like many others, has its limitations. First, while our in-depth analysis of the varying
impact of vendor market concentration across ownership types sheds light on enhancing
information sharing, it focuses solely on one organizational structure. Future studies could
delve into additional contextual factors to provide a more comprehensive understanding.

Second, the current study relies on data from the AHA IT survey, in which hospitals re-
port the names of vendors they use for direct electronic patient health information exchange.
However, it is plausible that hospitals also share information through alternative methods,
such as non-vendor-mediated approaches or regional health information exchanges.

Third, given the nature of our dataset, understanding the mechanism underlying the
relationship between concentration and data sharing is challenging. This relationship could
be influenced by factors such as enhanced capabilities, financial incentives, or organiza-
tional culture (J. Lin, 2023; Pendergrass & Ranganathan, 2021). Qualitative studies, which
are better suited to exploring these mechanisms, would help policymakers address the
issue more effectively.

Fourth, we acknowledge that the limited number of years available for our analy-
sis may be viewed as a constraint. However, the years for which we have data are still
highly relevant to our research question, as the healthcare IT market has undergone sig-
nificant consolidation, particularly between 2012 and 2021. Nevertheless, future research
with a broader time range would be ideal for capturing long-term trends and providing
valuable insights.

Lastly, our results, generated through OLS analysis, indicate a correlation rather than
causation between market concentration and the breadth and depth of information sharing.
One of the primary limitations of OLS in this context is its inability to establish causal
relationships. While our findings are valuable, additional research employing more robust
methodologies, such as instrumental variables (IV) or experimental designs, could help
explore the causal relationships in greater detail and provide more reliable insights into the
mechanisms at play.

5. Conclusions
When enhancing information sharing among various stakeholders to achieve the goal

of reducing costs and improving care delivery in the healthcare industry, policymakers
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find themselves grappling with a pivotal question: should we prioritize efficiency or seek
to mitigate anti-competition? On the one hand, in the context of high vendor market
concentration, many policymakers express concerns, such as elevated pricing driven by
significant bargaining power and limited consumer options. On the other hand, there are
also proponents who argue that a concentrated vendor market could enhance efficiency
by streamlining infrastructure and operations among different agencies. This dilemma
highlights the complex task policymakers face as they decide how to regulate highly
concentrated vendor markets effectively.

Delving into national data to deepen our understanding of this dilemma, our study
offers valuable insights into the dynamics of information exchange among hospitals. As
anticipated in the introduction of this study, we confirmed that higher concentrations of
vendors at the state or county level are associated with increased information exchange
across all hospitals, regardless of the vendor used.

While this finding aligns with our hypothesis, it may still come as a surprise to pol-
icymakers, as it suggests that, rather than solely imposing restrictions on mergers and
acquisitions of health IT vendors to prevent non-competitive behavior, it is crucial to recog-
nize that vendor concentration presents both positive and negative aspects. Specifically,
while concentration may often enable vendors to collude or strategically erect barriers to
entry for other vendors, from the standpoint of information sharing, a concentrated vendor
market can potentially foster efficiency by facilitating information exchange among vendors.
This underscores the complexity of the issue and the need for nuanced policy approaches.

Our study also highlights the importance of considering these dynamics not only in
countries with well-established health IT systems, such as the U.S., but also in those where
the use of health IT is still emerging. By acknowledging the multifaceted nature of vendor
concentration and its implications for information sharing, policymakers can develop more
effective and targeted strategies to regulate and manage highly concentrated markets in
the healthcare industry.

In addition, even when such positive aspects suggest that vendor concentration in-
deed helps most hospitals achieve better information sharing in most cases, our findings
show that government hospitals did not increase their information sharing with others,
even when the market concentration of vendors increased at the state level. However, at
the county level, both not-for-profit and for-profit hospitals increased their information
sharing in both state-level and county-level concentrated markets of vendors. This suggests
that government hospitals, in particular, seem to have found it troublesome to overcome
challenges despite the commonality induced by sharing the same vendor system. Policy-
makers should thus pay even more careful attention to addressing the dilemmas arising
from concentration.

In conclusion, our study helps address the challenges and provide opportunities
faced by digital government in the healthcare sector across various aspects. First, the
current paper highlights the potential to boost healthcare efficiency by showing that greater
vendor concentration may improve the exchange of information. Our findings indicate
that this increased concentration could lead to more streamlined healthcare delivery. By
facilitating efficient utilization of resources, including data, this approach can help decrease
redundancy, reduce waste, and optimize the use of medical supplies and human resources,
thereby contributing to both environmental and economic sustainability. Second, the pol-
icy dilemma discussed in this paper can result in improved healthcare quality as more
comprehensive and accessible patient data across different providers enhances care. This
can lead to quicker diagnoses and more effective treatments, ultimately decreasing the
healthcare system’s resource consumption by reducing the need for prolonged treatments
and shortening hospital stays. Third, this paper has a significant impact on policy consid-
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erations. The findings can shape policies that balance market control with public health
benefits. Regulations informed by these dynamics could create environments that address
anti-competitive practices while advancing sustainability in healthcare. Such policies could
ensure that efforts to enhance market efficiency do not compromise competitive equity or
public health standards.
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