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Abstract. Resource based theory describes, explains and predicts how irms can achieve sustainable compet-

itive advantages through acquisition and control over resources. This study examines the role of Performance

Measurement Systems’ (PMS) usage either diagnostically or interactively in further enhancing hospitals’ per-

formance in managing their strategic resources. PMS acts as tools for measuring irms’ performance through

monitoring, controlling and legitimizing company resources, and is viewed as learning devices to enhance irms’

performance. Using diagnostic PMS, the managers can control and monitor the resources based on pre-set stan-

dard performance, while interactive PMS provides feedback through frequent communication and observes new

strategies that enhance the strategic resources’ performance which leads to irms’ performance. Data were col-

lected from 160 hospitals in Sumatra Island and Jakarta using structured questionnaire. The result of path anal-

ysis using AMOS 18 reveals that alternative model is a it model than a based model. The indings show that

strategic resources of Indonesian hospitals (human resource, structural resource and physical resource) should

bemanaged independently. PMS is used diagnostically or dynamically (combination of diagnostic and interactive

ways) in managing each of the resources to enhance the quality of healthcare services and subsequently lead to

inancial performance of the hospital.

© 2017 The Author(s). Published by TAF Publishing.

INTRODUCTION

Issues on the need to implement new performance mea-

surement systems (PMSs) that support an organization’s

objectives and strategies have been steadily capturing the

attention of both academicians and practitioners for the

past few years. According to Merchant & Van der Stede

(2007), new PMSs allow companies to allocate economic

responsibility and decision rights, set performance targets

and reward target achievement. PMS should be deined ac-

cording to an organization’s goals, strategy development,

benchmarking, human resourcemanagement and feedback

process of learning organizations and should relect these

considerations accordingly. Organization’s objective, strat-

egy development, benchmarking, human resourcemanage-

ment and feedback process of learning organization be-

come increasingly critical considerations as PMS acts as a

self-system of planning and control, signaling, educating

and learning as well as goal communication (Henri, 2006a).

PMS s are integral part of management control systems

(MCSs) which are deined as process of which manager

assures that resources are obtained and used effectively

and eficiently in the accomplishment of organizations’ ob-

jectives (Abernethy, Horne, Lillis, Malina & Selto, 2005).

Within this view, PMSs are tools for facilitating organiza-

tion’s objectives and strategies, concerns with strategy im-

plementation or using in a diagnostic way. Alternatively,

PMSs are also formal information based routines and pro-

ceduresmanagers use tomaintain and alter pattern in orga-

nization activities or used interactively (Simons, 2000). Be-

sides these two common ways of using PMS, Henri (2006b)
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proposed dynamic approach, a combination of both diag-

nostic and interactive use of PMS. Research on PMS must

focus on manufacturing industry and little research ad-

dresses service industry. Hospital is a service industry that

provides medical services to patients. Although each hos-

pital provides same type of services, the quality of service

performance is different from each other.

The heterogeneous services provided by hospitals con-

tribute to the dificulty in quantifying performance out-

comes. Measurement of hospital performance is becoming

vague as it is underlain by complexities and sophistica-

tion of resources and processes. These conditions create

a management control environment whereby monitoring

and measuring performance of core operating activities is

particularly problematic. At the same time, hospitals relate

to the health of human beings. Therefore, government and

public who have invested huge amount of money on hospi-

tal resources expected that patients should receive appro-

priate level of health care services i.e. delivering healthcare

as eficiently as possible. Given the above scenario, the

management of hospital resources is the most important

aspect to be monitored and controlled in order to deliver

quality medical care services. Failure in optimizing hospi-

tal’s strategic resources may be due to ill implementation

of PMS. PMSs are evidently implemented by hospitals in

Indonesia but none of these studies examines speciically

their role in monitoring and controlling the resources that

enhance hospitals’ performance (Anastasia & Heribertus,

2003; Gunawan, Hasanbasri & Tjahjono, 2007).

Based on the above scenario, the management of hospi-

tal resources is the most important aspect to be monitored

and controlled in order to deliver quality medical care ser-

vices. Failure in optimizing hospitals’ strategic resources

may be due to ill implementation of PMS. PMSs are evi-

dently implemented by hospitals in Indonesia but none of

these studies examines speciically their role in monitor-

ing and controlling the resources that enhance hospitals’

performance (Anastasia & Heribertus, 2003; Gunawan et

al., 2007). Furthermore, there is a lack of empirical evi-

dences on the use of PMS in managing hospital’s strategic

resources. The limited knowledge on the appropriate use

of PMS in managing hospital’s strategic resources may con-

tribute to the under-achievement of performance in pro-

viding standard healthcare services by the Indonesian hos-

pitals. Many hospitals in Indonesia did not meet the stan-

dards of medical services by Indonesian government as

well as international standards by World Health Organi-

zation (WHO). Furthermore, there are lots of complaints

by patients about the quality of medical services provided

by the hospitals in Indonesia. Following this, two research

questions arise: (1) Does the use of PMS, either diagnos-

tically or interactively, inluence the strategic resources of

hospitals in Indonesia? (2) Are the hospitals’ performances

enhanced when PMSs are used appropriately in managing

these strategic resources? And the objective of this study

therefore is to identify the appropriate use of PMS inmanag-

ing hospital’s strategic resources and to determinewhether

the use of PMS mediates the relationship between strategic

resources and hospital’s performance.

LITERATURE REVIEW

Use of Performance Measurement System

Performance measurement is a basic management tech-

nique and has been used since 1910 (Neely et al., 1999;

Kurniawati & MeilianaIntani, 2016). Currently, the use of

Performance Measurement System (PMS) does not only

consist of monitoring and control but also includes per-

formance measurement, decision making, strategy man-

agement, communication, behavioral inluence and learn-

ing improvement (Simon, 2000). Furthermore, the Per-

formance Measurement Systems (PMS) are comprehensive

accountability systems designed to measure and evaluate

both inancial and non-inancial implications of activity

performance and results (Abernethy & Lillis, 2001). The

systems ensure the attainment of key success factors and

provide scorecards, justify the use of resources as well as

provide feedback for driving future improvements.

As an integral part of an organization’s Management

Control System (MCS), PMS is a management control tool

whereby management ensures resources are obtained and

used eficiently and effectively to achieve organizational

objectives (Abernethy et al., 2005). PMS can play a key

role in strategy implementation by helping to translate or-

ganizational strategy into desired behaviors and results,

communicate expectations,monitor progress, provide feed-

back, and motivate employees through performance-based

rewards. Control of the strategy can be achieved by in-

tegrating the four levers of control introduced by Simons

(1994). The levers of control consist of (1) belief systems,

(2) boundary systems, (3) diagnostic systems and (4) in-

teractive systems. These four control levers are linked with

each other as they are working simultaneously although for

different purposes. Belief systems are used to enhance core

values related to business strategy and to inspire search

for new opportunities in line with these values. They are

an explicit set of organization deinitions that communi-
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cate formally the organization’s basic value, purpose and

direction. Boundary system reduces risks by setting limits

to strategically undesirable behaviors. They are an explicit

set of organizational deinitions and parameters, expressed

in negative or minimum term. Diagnostic control system

is used to motivate, monitor and reward achievement of

speciied goals. Interactive control system is used to stimu-

late search and learning, allowing new strategies to emerge

as participants throughout organization to respond to per-

ceived opportunities and threats.

Although it had been proposed that all the four levers of

control should be working simultaneously to achieve com-

prehensive control, in the context of controlling strategy

through PMS the feedback and measurement systems (i.e.

diagnostic and interactive systems) are more transparent

and objective to be used in inluencing the employee be-

haviors towards organizational goals. The purpose of belief

and boundary systems is to inspire organization search and

discovery without prescribing the precise nature of activ-

ities. They explicitly delineate the acceptable domain of

activity for organizational participants in terms of positive

ideals and prospective limit. Within this acceptable domain

of activity, diagnostic system helps to implement intended

strategy and diagnostics system helps to adapt to competi-

tive advantages. Furthermore, belief and boundary systems

focus on ethical issue therefore they are dificult tomeasure

(Tuomela, 2005).

Diagnostic use of PMS is embedded in a cybernetic

model of control while diagnostic control systems allow

managers to manage the results or output of the objec-

tive, an interactive system control is forward-looking and

characterized by active and frequent dialogue among top

managers. As Henri (2006b) argued, Interactive use of MCS

represents the positive force as MCS in its ability to expand

opportunity seeking and learning throughout the organi-

zation. Generally, Interactive system control is forward-

looking and characterized by active and frequent dialogue

among topmanagers. Interactive use of PMS provides feed-

back through the communication among managers to ind

and observe the new strategies in achieving the objective of

the irm. By doing this, the interactive use of PMS provides

double loop learning.

Henri (2006b) proposed that the joint use of PMS in

diagnostic and interactive manner which creates dynamic

tension relecting competition (both positive and negative

feedback) and also complementary view of strategy (both

intended and emergent strategies). In this way, strategic

resources can be managed by using dynamic use of PMS

that leads to organizational performance. However, his

proposed approach i.e. dynamic approach is a theoreti-

cal one that includes stated objectives or goals, a predictive

model and tool to facilitate the choice of alternative actions

(Mundy, 2010). Within this view, PMS provides an avenue

for comparing actual results and strategic goals that enable

managers to track the progress on strategy implementation

and to make the appropriate corrections. Generally speak-

ing, diagnostic system is used to implement intended strat-

egy and also provide motivation and direction to achieve

goals by focusing on and correcting deviations from pre

standards of performance (Henry, 2006; Widener, 2006b).

Since it signals the success of the most critical factors of the

intended strategy, diagnostic system of PMS only provides

one-way feedback with a single loop learning (Tuomela,

2005) concept without clearly deining how the combina-

tion should be. The measurement of dynamic approach

is based on the interaction terms between diagnostic and

interactive use of PMS variables. Therefore, this study con-

centrates only on the two extreme ways of PMS usages;

diagnostic and interactive.

Hospital Strategic Resources

Strategic resources are the resources of the irm that are

not imitable, must be rare and must be valuable so that the

irm can sustain a competitive advantage (Barney, 1991;

Widener, 2006a). Generally, strategic resourcesmust be dif-

ferent between a one irm and another in order to achieve

sustained performance in the competitive business arena.

Besides these characteristics of strategic resources, irm

resources need to be organized in such a manner that it

can exploit its full potential. Resources are viewed as bun-

dles of assets (tangible and intangible assets) and capabil-

ities (knowledge and skills) that irms own. Speciically,

Amit & Schoemaker (1993) identiied three types of po-

tential strategic resources namely (1) physical resources

(2) structural resources and (3) human resources includ-

ing employee knowledge and skills. This classiication of

strategic resources is also applied in hospital settings.

Widener (2007) argued that human capital is highly het-

erogeneous resource within industry and between groups

of industries, and it is not exceptional in hospital setting.

Hospital much relies on human capital because it requires

adaptive individuals who have excellent problem solving

skills, and the ability tomake allocative decision. Individual

knowledge, skills and the ability to interact with employees

and patients are the primary resources embedded in the

hospital setting. In addition to this, human capital is an im-
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portant source and viewed as the key success factor since it

is usually the primary strategic interface between hospital

and patients. Human resources in hospital include doctors,

nurses and management team who provide hospital with a

competitive edge.

Structural resource is the supportive infrastructure for

human resources, as it is deined as the knowledge that has

been captured and converted into systems through orga-

nizational routines, practice, process, new technology and

patents/license and therefore owned by irms (Widener,

2006a). Structural resource in hospital includes opera-

tion practices such as, lean delivery practices and it could

be new medical tracking information system and develop-

ment of new programs with medical technology or pro-

cedures.Physical capital resource includes tangible, “hard”

assets owned by the irms, for example, geographic location

and other ixed assets. In addition, physical resources are

recorded on the irm’s balance sheet and are more easily

tracked and monitored through traditional inancial mea-

sures (Widener, 2006a). Physical resources in hospital in-

clude state-of-the-art medical facilities and equipment that

allow them to provide faster, more eficient and higher qual-

ity of service.

METHODOLOGY

The hypotheses developed in this study are underpinned

by resource based theory. Under this theory, organization’s

resources that consist of human resources, structural re-

sources and physical resources are considered as unique

resources of value creation which hold organizations to-

gether and help them to sustain competitiveness. As key

inputs to strategy and sources of competitive advantages,

these resources should be properly managed using tool

such as PMS in order to realize their optimal beneits of

high performance to customers i.e. hospital patients. By

using PMS appropriately, organization could fully gain ben-

eits of both instrument aspect of performance measures

and behavioral aspect of inluencing employee behaviors

toward organization goals. Thus, further enhancement of

the hospital’s performance is required.

Human Resources Use of PMS and Hospital’s Perfor-

mance

Human resources are an important source and play a sup-

portive role in ensuring strategic success particularly in

hospitals. Hospitals rely heavily on human capital with a

focus on specialized knowledge and clear communication

and interaction between employees and patients (Widener,

2006a, Mahdieh, 2015). For example, hospitals rely on the

competency of the doctor and his/her professionalism to

determine patient’s satisfaction. The doctor’s treatment

plays a signiicant role in meeting the expectations of pa-

tient’s satisfaction. Other examples are, do doctors take

their patients seriously, or, do doctors pay suficient at-

tention to their patients, and, do doctors make the right

diagnosis (Van Der Schee, Groenewegen & Friele, 2006).

By diagnostically using PMS human resources can be con-

trolled, monitored and also motivated by looking at their

behaviors. Employees’ behaviors are normally controlled

and monitored based on job tasks, attendance and ethics.

By interactively using PMS with top management involve-

ment, it creates dialogue betweenmanagers and employees

and sharing information, thus stimulating learning. Inter-

active use of PMS starts by communicating to employees to

give better understanding about their strengths and weak-

nesses. By knowing current practices and trends of em-

ployees, management can project future performance. For

example, by gaining information of poor customer service

for elderly patients, management then can implement train-

ing and workshop to improve patient-doctor relationship,

which may lead to increase customer satisfaction and con-

sequently improve hospital’s performance. Therefore, the

following are hypothesized:

H1a: The diagnostic use of PMS mediates the relationship

between human resources and hospital's performance.

H1b: The interactive use of PMS mediates the relationship

between human resources and hospital’s performance.

Structural Resources Use of PMS and Hospital’s Per-

formance

Structural resources of the hospital much rely on the in-

formation system, new technology and innovation. These

resources are used in day-to-day operations and adminis-

tration in providing healthcare services to the patients. By

using PMS diagnostically, structural resources can be mon-

itored through the operations of the business. For example

the use of CT-Scan, howmany hours operated and bywhom,

is monitored by internal network. Meanwhile, interactive

use of PMS is looking at the function of the technology, from

the output or results of the operations. Hence, this leads to

high hospital’s performance. Therefore, the following are

hypothesized:

H2a: The diagnostic use of PMS mediates the relationship

between structural resources and hospital’s performance.

H2b: The interactive use of PMS mediates the relationship

between structural resources and hospital’s performance.
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Physical Resources Use of PMS and Hospital’s Perfor-

mance

Physical resources are tangible assets which include land,

building, equipment and other ix assets which are owned

by the irm. To measure physical resources in PMS, it can

be applied only in diagnostic way. This is because physical

resources cannot be easily changed. For example, building

and equipment are tangible assets that cannot be changed,

renovated or extended in the short period because they

incur high cost which requires serious consideration by

managers to implement it. Physical resources can be con-

trolled and monitored through inancial performance. By

looking at depreciation, spending costs and other inancial

measures therefore, physical resources are easy to track,

monitor and control. The following hypothesis is proposed:

H3: The diagnostic use of PMS mediates the relationship

between physical resources and hospital’s performance.

FIGURE 1 . Research Framework

Method

Datawere collected frompublic hospitals andprivate hospi-

tals in Indonesia using survey questionnaires. A list of hos-

pitals provided by the Indonesian Health Care Department

was used as sampling frame and sample was selected us-

ing purposive sampling. The study chose region as criteria

for selecting sample. West Indonesia was chosen as sample

because of its highest population compared to other parts

of Indonesia. The West Indonesia region includes Suma-

tra Islands and the capital city of Jakarta. With the highest

population, the range of hospital sizes was relected as the

hospital locations spread from cities, sub urban to rural

areas. Furthermore, administration of hospitals is similar

as hospitals are subjected to the regulation of Indonesian

health care systems since Dutch colonial system was no

longer implemented since 1949. In total there are 500 hos-

pitals inWest of Indonesia. The samplewas then further se-

lected based on locations; capital cities of province, district

of province and capital city of Jakarta. Questionnaires were

sent to 200 hospitals using mail and self-administrative

approaches. A total of 160 hospitals returned the question-

naires and all were usable to use for data analysis, which

represents 80% of rate of return.

TABLE 1 . Proile of the respondent

Measuring Factors Frequency Percent

Name of Hospital

University Hospital 4 2.5

Public Hospital 66 41.3

Private Hospital 87 54.4

Specialist Hospital 3 1.9

Bed Capacity

Less than 50 18 11.3

50 – 100 58 36.3

101 – 200 49 30.6

More than 200 35 21.9

Position

Director of Hospital 20 12.5

Chief Director 17 10.6

Head Department 42 26.3

Others 81 50.6

Working Tenure

Less than 2 years 42 26.3

2 – 5 years 60 37.5

6 – 10 years 31 19.4

More than 10 years 27 16.9

Education

General doctor 38 23.8

Specialist doctor 22 13.8

Undergraduate nursing 29 18.1

Other graduates 71 44.4

The unit analysis of the research is hospital organiza-

tion. The questionnaire was distributed to Chief Medical

Director, Deputy Director, Manager of Finance and Head of

Research and Development. They are suitable respondents

as they are involved directly in management of resources

and implementation of the hospital’s administrative sys-

tems including performance measurement system (PMS).

Table 1 shows the respondents’ proile. Initially, the ques-

tionnaire was developed from existing instruments. To en-

hance the face validity, the questionnaire was pre tested on

two hospital directors, head of nurses and head of inan-

cial department. Suggestions from the pre-test were then

incorporated in the questionnaire, and pilot test was done

on two public hospitals and two private hospitals in Banda

Aceh. Since there is no change in the questions, the results

of the pilot test were used for inal analysis.

Measurement of the Variables

Strategic resources weremeasured by using instruments of

(Sitawati, Manaf &Winarti; 2009, Abernethy et al., 2005,
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Van Der Schee et al., 2006; & Widener; 2007, 2006a). Hu-

man resources refer to knowledge and skills possessed by

the employees, using a scale of 1 to 5, where 1 is “highly un-

favorable” and 5 is “highly favorable”. Structural resources

refer to information system, computer programming and

technology, using scale of 1 which was considered “highly

unfavorable” to 5 which was considered “highly favorable”.

Physical resources refer to tangible assets of the hospital,

using a scale of 1 to 5, where 1 represented physical re-

sources to be “totally unimportant” to 5 to be “totally im-

portant”.

Instruments from Widener (2006b) and Henri (2006a)

were adopted to measure the use of PMS. Diagnostic use

of PMS is tool used by management to assist them in con-

trolling, monitoring, signaling and learning purposes using

a scale 1 to 5 where a 1 is “small extent” and 5 is “large

extent”. The score of one represented the small role of di-

agnostics in the hospital and the score of ive represented

that diagnostics play an important role in the hospital’s per-

formance. Interactive uses of PMS, on the other hand are

forward-looking and characterized by active and frequent

dialogue among topmanagers andmeasured by using scale

1 to 5, where 1 represented total disagreement and 5 to-

tal agreement. There were three questions reverse coded.

Hospital’s performance is deined as hospital’s ability to

compete with other hospitals in the market. It was mea-

sured using instruments by Cheng Lim, Tang & Jackson

(1999) and Widener (2006b). The measure of hospital’s

performance incorporates both inancial and non-inancial

performance. A ive-point Likert scale was used where 1

was “signiicantly lower” and 5 was “signiicantly higher”

compared with other hospitals.

Factor Analyses

Themeasures are also subject to factor analysis. Itemswith

factor loading more than 0.5 and cross loading not more

than 0.3 were retained. The Cronbach’s alpha for all vari-

ables was higher than 0.80 indicating the measures are re-

liable (Nunnally, 1978; Widener, 2007). Table 2 until Table

4 shows the result of factor analysis and reliability test on

strategic resources, use of performance measurement sys-

tems and hospital’s performance.

TABLE 2 . Strategic resources - factor analysis and reliability test

Variable items Human Resource Structural Resource Physical Resource

Staff andmedical staff capabilities in healthcare deliv-

ery

.837

Staff and medical staff in coping with crisis .808

Top managers’ personal relationship with staff .793

Individual ability to work in the team .776 .333

Interaction with patient .746 .369

Technology as “state of art” facilities .824

Technology has to be specialized, customized or

unique

.352 .821

Completeness of information system .757

Information system for clinical and medical service

operation

.755

IS for internal communication e.g. LAN .747 .823

Building and Vehicle .315 .775

Non-medical equipment e.g. computer .400 .740

Laboratory equipment and information system .735

Financial assets e.g. cash on hand, inancial capital

Cronbach’s alpha .904 .901 .836

TABLE 3 . Use of PMS - factor analysis and reliability test

Variable items Diagnostically Interactively

Monitor the results .849

Track progress toward goals .790

Compare the outcomes with expectation .769

Review key measures .758

Enable discussion in meeting of superiors, subordinates and peers .650

Provide a common view of organization .629

Top Management pays day to day attention to PMS .851

Operating managers are frequently involved with the PMS .837

Top management interprets information from PMS .783

Cronbach’s alpha .862 .813
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TABLE 4 . Hospital’s performance - factor analysis and reliability

test

Variable items Non-inancial Financial

Responding to patients’

requests

.901 .340

Responding to patients’

complaints

.888 .341

Quality of clinic .741

Maintaining high capac-

ity utilization

.708

Return On Investment

(ROI)

.882

Operating proit .866

Return On Assets .347 .826

Cronbach’s alpha .880 .888

RESULTS

Data Analysis

This study used Structural Equation Modelling (SEM) to

test the hypotheses simultaneously on the whole research

framework to determine the extent to which it is consistent

with the data. SEM is statistical methodology that takes a

conirmatory i.e. hypothesis-testing approach to analyze

structural theory bearing on some phenomenon (Byrne,

2013). It can also capture the mediating effect of PMS us-

age on the relationship between strategic resources and

hospital’s performance. Due to the small sample size of 160

hospitals, the study variables were treated asmanifest vari-

ables using summated scores.

The treatment as manifest variable in SEM is used in

order to reduce the number of parameters that must be es-

timated and often used due to small sample size (Widener,

2006a & 2006b; Baines & Langield-Smith, 2003). SEMwas

conducted using AMOS 18. Before running the model, the

manifest variables were inspected for any possible abnor-

malities using SPSS statistical data analysis. The variables

were checked for normality distribution, outliers and mul-

ticollinearity. Only univariate outlier existed with ive cases

having score more than ± 3.0 and deleted from inal anal-

ysis. The data therefore do not violate normality and mul-

ticollinearity assumption. This study used the Chi-square

and it was divided as follows: by the model degree of free-

dom (df), the comparative of it index (CFI), the goodness

of it index (GFI) and the root mean square error of approx-

imation (RMSEA), as indicator of model it. To assess it of

a SEM, the general standard must be achieved. The X² is

29.682 (p< 0.01). The comparative of it index (CFI) is 0.95,

the goodness of it (GFI) index is 0.943, RMSE < 1.00 (Byrne,

2013). In addition, the level of coeficient is 0.5. Initially,

all variables are run simultaneously as in Figure 1. How-

ever, this base model does not it with the requirements

of good it. Therefore, alternative model treating strategic

resources as independent was used. This is supported by

an alternative model is better than a base model if it meets

the indicator model it. Even though strategic resources

are treated equally under resource-based theory, this is

an exception in Indonesian hospitals due to different func-

tions of each resource. Human resources are regarded as

the most important in hospitals due to heavy reliance on

knowledge, skills and experience of their staff (medical as

well as non-medical staff) in delivering medical services to

patients. Physical and structural resources are considered

as complementary resources to human resources in hospi-

tal. Without these resources, the human resources could

not perform well when delivering medical services. For in-

stance, without healthcare equipment, doctors could not

detect diseases accurately.

Although they could diagnose the diseases based on

their knowledge and experiences, it is not suficiently

enough to come out with an accurate diagnosis. Another

example is building which provides places such as clinics

and wards for patients to be treated by the doctors and

nurses. Similarly, without proper technology and informa-

tion system the doctors could not access full information on

patients’ medical reports quickly. Therefore, this will affect

the process of curing the patients. In this function, technol-

ogy and information system i.e. structural resources play

signiicant role in transferring information regarding pa-

tients in the process of deliveringmedical services. Coupled

with this, internal network is also important as to control

the staff’s behaviors such as controlling staff attendances,

day-to-day operation etc.

The inal results presented in Table 5 until Table 7 had

gone through process of deleting and adding paths to im-

prove the model it. Basically two paths are added (1) non-

inancial performance to inancial performance to capture

the signiicant relationship of importance of non-inancial

performance on inancial performance and (2) interactive

to diagnostic to relect the dynamic approach proposed by

Henri (2006b).

Human Resources, Use of PMS and Hospital’s Perfor-

mance

Table 5 shows the model it with the general standard of

SEM which is the Chi-square 8.767, df 5 and p-value is .119
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(p<0.01), ci is .987 (> 0.95), Rmsea is .070 (> 1.00) and GFI

.978. This indicates a good it of themodel. The relationship

among variables is also quite signiicantly correlated as it

shows in igure 2, model A. The level of correlation 0.5, HR

to Diag is 0.549, from Diag to NFP .680, (p < .01). The indi-

rect effect of HR on NFP is 0.37 (.549*.680) through using

PMS diagnostically.

Indirect effects are calculated as the products of decom-

posed path coeficient (Kline 1998). In addition, path co-

eficient from NFP and FP is .535, p < .01 strengthens the

argument that hospital focuses on quality delivery services

which subsequently increased inancial performance. Thus

H1 is supported.On the other hand, interactive use of PMS

must be combined with diagnostic approach to enhance

non-inancial performance.

The path coeficient from HR to INTR is .537, p < .01

and from INTR to DIAG is .198, p< .01. The INTR mediates

the relation of HR with a signiicant indirect effect of .11

(.537*.198) on DIAG of PMS. Using PMS both of INTR and

DIAG leads to NFP (.680, p < 0.1). The total effect is 0.79

(.11+.680). This subsequently leads to FP with path coefi-

cient of .540 (p < .01). Thus, H1b is rejected.

TABLE 5 . The Relationship of human resources, use of PMS

and hospital’s performance

Variables N 155 Chi square (df) 8.767(5) p-value .119 ci .987 Rmsea .070 GFI .978

Coeficient p-value

HR - Diag .549 ***

HR - INTR .537 ***

INTR - Diag 198 .005

Diag - NFP .680 ***

NFP - FP .535 ***

FIGURE 2 . Model A: HR, Use of PMS and hospital’s performance

Structural Resources, Use of PMS andHospital’s Perfor-

mance

Table 6 shows the model it with the general standard of

SEM where the Chi-square is 3.030, df 3 and p-value is .387

(p<0.01), ci is 1.000 (>0.95), Rmsea is .008 (>1.00) and GFI

.992. This indicates a good it of the model. As it shows

in igure 2, model B, the relationship among variable in

structural resources is uniquely correlated which is SR to

Diag is 0.575, p < .01 and from Diag to NFP is .410, p < .01,

supporting the mediating role of PMS in managing struc-

tural resources in enhancing hospital’s non-inancial per-

formance. SR has an indirect effect of .235 (.575*.410) on

NFP through using PMS diagnostically. The link between

NFP and FP existed with signiicant path coeficient be-

tween both variables (.360, p < .01).

Thus, H2a is supported. Same as in human resources,

PMS usage should be used in combination interactively irst

and then diagnostically in managing structural resources.

Path coeficient from SR to INTR is .454, p< .01 and from

INTR to Diag is .232,p< .01. The indirect effect of INTR in

mediating relation of SR is .105 (.454*.232) on diagnostic

PMS. This combination leads to NFP (.410, p < 0.1), with

total effects of overall path equal to 0.515. Subsequently,

it leads to FP with coeficient of .360, p < 0.1 respectively.

Thus H2b is rejected. Based on the indings, the diagnostic

use of PMS mediates the relationship between structural

resources to non-inancial performance and leads to inan-

cial performance.

Interactive use of PMS supports to enhance the role

of diagnostic use of PMS that can improve non-inancial

performance and subsequently leads to inancial perfor-

mance. Besides this, there are direct relationships between

structural resources and inancial and non-inancial perfor-

mance.

TABLE 6 . The relationship of structural resources, use of

PMS and hospital’s performance

Variables N 155 Chi aquare (df) 3.030 (3) p-value .387 ci .1000 Rmsea .008 GFI .992

Coeficient p-value

SR - Diag .575 ***

SR - INTR .454 ***

INTR - Diag .232 ***

Diag - NFP .410 ***

NFP - FP .360 ***

SR - NFP .279 ***

SR - FP .243 0.04

FIGURE 3 . Model A: HR, Use of PMS and hospital’s performance
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Physical Resources, Use of PMS and Hospital’s Perfor-

mance

Table 7 shows themodel physical resources it with the gen-

eral standardof SEMwhichhas theChi-square of 4.351, df 3,

p>246 (p<0.01), CFI of .996 (> 0.95), Rmsea of .054 (> 1.00)

and GFI .989. This indicates it model. Similar with struc-

tural resources, igure 3 model C shows the relationship

among variables that are correlated. It shows the correla-

tion between PR to Diag is 0.407, Diag to NFP is 0.586. The

indirect effect of PR to NFP through Diag is .23 (.407*.586).

In addition, path coeficient from NFP to FP is .445,p < .01

indicates the link between FP and NFP. Thus, H3a is sup-

ported. Similar with the results in Table 5 and Table 6, the

model shows that path coeficient PR to INTR is .401, p< .01

and from INTR to Diag is .403, p < .01. The indirect effect of

these paths is .16 (.401*.403). From Diag to NFP, the coefi-

cient is .586, p<.01. Therefore, the total effect of these paths

is .746 (.16 +.586). The model also shows that there is a di-

rect effect between PR to NFP (.261, p < .01) and FP (.255,

p < .01). The NFP mediates relationship between PR and

FP. The indirect effect of PR is .06 (.261*.255). The stronger

link between NFP and FP indicates that the improvement

of physical resources is to enhance quality medical services

rather than increase proitability of hospital.

TABLE 7 . The relationship of Physical resources, use of PMS

and hospital’s performance

Variables N 155 Chi aquare (df) 4.351 (3) p-value .226 ci .996 Rmsea .054 GFI .989

Coeficient p-value

PR-Diag .407 ***

PR-INTR .401 ***

INTR-Diag .403 ***

Diag-NFP .586 ***

NFP-FP .445 ***

PR-NFP .261 ***

PR-FP .255 .001

FIGURE 4 . Model C: PR, Use of PMS and hospital’s performance

TABLE 8 . Summary of hypotheses testing

Hypothesis Assumption Results

Use of PMSmediates between human resources and hospital’s performance

H1a: Human resources, diagnostic use of PMS, hospital’s performance + Supported

H1b: Human resources, interactive use of PMS, hospital’s performance + Rejected

Other supported indings:

• Use of PMS in combination (interactively to diagnostically) mediates between human resources and hospital’s performance.

Use of PMSmediates between structural resources and hospital’s performance

H2a: Structural resources, diagnostic use of PMS, hospital’s performance + Supported

H2b:Structural resources, interactive use of PMS, hospital’s performance + Rejected

Other supported indings:

• Use of PMS in combination (interactively to diagnostically) mediates between structural resources and hospital’s performance

• Direct effects of structural resources to non-inancial performance

• Direct effects of structural resources to inancial performance

• Non-inancial performance mediates between structural resources and inancial performance

Use of PMSmediates between physical resources and hospital’s performance

H3: Physical resources, diagnostically, hospital’s performance + Supported

Other supported indings:

• Use of PMS in combination (interactively to diagnostically) mediates between structural resources and hospital’s performance

• Direct effects of physical resources on inancial performance

• Direct effects of physical resources on non-inancial performance

• Non-inancial performance mediates between physical resources and inancial performance

DISCUSSION AND CONCLUSION

Based on the data analysis of this study, strategic resources

of hospitals in Indonesia must be treated independently al-

though it is argued that these resources must be treated

equally under resource based theory. This is because the

function of each hospital’s strategic resources is different

from each other, and viewed as complement with each

other. Physical resources, for example, are considered as

a complementary resource in supporting medical services

to the patients. Even though, it is not as important as hu-
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man resources and structural resources, physical resources

contribute to accuracy of diagnosingpatients’ illness. An ex-

ample of this would be the use of healthcare equipment, in

whichwithout them, doctors andnurses couldnot be able to

detect diseases for the patients. Although doctors or nurses

could infer a diagnosis based on their knowledge and expe-

riences, it would not be as precise as it would be with the

assistance of healthcare equipment.

Human resources are managed diagnostically to en-

hance the healthcare service performance. Interactiveways

of PMS, on the other hand, provide inputs for hospital man-

agement as well as channels of communication for control-

ling and monitoring employees. Although PMS seems to be

used interactively, the use is more towards learning pur-

poses in order to monitor employee behaviors thus giv-

ing top management more authority. This indicates that

human resources must be necessarily controlled and su-

pervised strongly by the hospital management in order to

improve healthcare services to the patients. Although dy-

namic approach exhibited in this study is not the same as

Henri’s (2006a) concept, it provides evidence on the inter-

relations between different uses of PMS. The use of inter-

active PMS enhances the role of diagnostic PMS to improve

non-inancial performance that leads to high inancial per-

formance. Additional information on strategies from inter-

actions among managers provides top management with

better knowledge of control andmonitor for irm strategies.

Structural resources, i.e. information system and new

technology, are managed diagnostically to enhance the

quality service of healthcare. Structural resources can be

monitored during the operation of the business. For exam-

ple, CT-scan and ICUmachines can be controlled by looking

at how many hours a machine is operated and by whom.

Interactive use of PMS supports diagnostic use of PMS as

an addition to enhance the role of diagnostically managing

structural resources. The role of the interactive use of PMS

is to avoid unnecessary information collection; therefore,

themanagement of various hospitals could givemore atten-

tion to the control and monitoring of structural resources.

Similarly, with human resources, structural resources are

also managed by using PMS dynamically, but again, it is

not similar withwhatwas conceptualized byHenri (2006b)

where the interactive use of PMS is directly related to hospi-

tal’s performance. Practically, the combination of diagnos-

tic and interactive use of PMS is to enhance the role of diag-

nostically improving non-inancial performance that leads

to inancial performance. In other words, the dynamic use

of PMS is to enhance the role of controlling and monitoring

structural resources, and to enhance medical service qual-

ity that leads to inancial performance. On the other hand,

withoutmediating the use of PMS, structural resources bear

a direct relationship to non-inancial performance and i-

nancial performance. This indicates that the use of PMS as a

mediating variable is not necessarily signiicant to enhance

a hospital’s performance, even though information systems

and technology still need to be controlled andmonitored by

hospitalmanagement. It is arguedbyhospitalmanagement,

“Technology and information system must be controlled. It

is about programming in the technology. These programs

must provide enough information regarding illness of the

patients. The information must be eficient. It is to avoid

waste of the information. Waste of the information will im-

pact our costs”(Financial Manager, RSTF).

Physical resources are controlled and monitored by

looking at inancial performance. Thehospitalmanagement

always makes inancial statements, i.e. monthly, quarterly,

semester and yearly, to perceive costs and expenses which

have already been spent in order to look after the tangi-

ble assets of a hospital. Therefore, by looking at deprecia-

tion, spending costs and other inancial igures, physical re-

sources can track, monitor and control appropriately, that

is diagnostic use of PMS in managing physical resources.

Meanwhile, the role of interactive use of PMS is to provide

incremental information for diagnostic use of PMS which

can lead to the improvement of the quality of healthcare

services and can affect the inancial performance. Simi-

larly, with two other resources, i.e. human resources and

structural resources, dynamic use of PMS can also be im-

plemented in managing physical resources. Therefore, by

combining both approaches, i.e. diagnostic and interac-

tive use of PMS, control and monitoring of tangible assets

by hospital management can be enhanced. Again, this op-

poses the dynamic use of PMS as conceptualized by Henri

(2006a) where both diagnostic and interactive use of PMS

have a direct effect on hospital’s performance. On the other

hand, similar with structural resources, without mediating

the use of PMS, physical resources have a direct relationship

to non-inancial performance and inancial performance. It

indicates that the role of using PMS as a mediating variable

is not necessarily signiicant enough to enhance hospital’s

performance even though all tangible assets still need to be

controlled and monitored by hospital management.

Understanding the managing of strategic resources, i.e.

human resources, structural resources and physical re-

sources, through the dynamic use of PMS need to be ad-

justed from what has already been conceptualized. Henri
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(2006b) proposed that both of diagnostic and interactive

use of PMS have similar roles that enhance organizational

performance, however the role of dynamic use of PMS in the

hospital in the Indonesian context is not the same as what

Henri (2006b) proposed. This has been shown through the

results and analysis of this study. The role of interactive

use of PMS is not to support increased hospital’s perfor-

mance but instead to support the role of diagnostics as a

control andmonitoringof strategic resources in order to im-

prove health service quality and to lead to inancial perfor-

mance. This study has several limitations. Firstly, results

of the study cannot be generalized to all population in In-

donesia especially forMiddle Indonesia and East Indonesia.

Lack of sample inMiddle of Indonesia andEast of Indonesia,

this study therefore, cannot be justiied. Secondly, sample

of the hospitals was not divided into two: public and pri-

vate. The results might have been different due to the ob-

jective between public and private hospital. Thirdly, due to

use of PMS asmediator, therefore, this study does not exam-

ine with or without use of PMS more dominant to enhance

hospital’s performance.
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