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Abstract

Since the mid-1990s, there has been a surge of interest among academics and practitioners in open source software (OSS).
While there is an abundance of literature on OSS, most studies on OSS success are either qualitative or exploratory in nature.
To identify the factors that influence OSS success and establish generalizability, an empirical study measuring OSS success
would enable OSS developers and users to improve OSS usage. In this study, we develop an OSS success model from a
previous Information Systems success model incorporating the characteristics of OSS. Using the proposed model, we identify
five determinants for OSS success as well as a number of significant relationships among these determinants. Our findings
demonstrate that software quality and community service quality have significant effects on user satisfaction. Software quality
and user satisfaction, in turn, have significant effects on OSS use. Additionally, OSS use and user satisfaction have significant
effects on individual net benefits. This research contributes towards advancing theoretical understanding of OSS success as well
as offering OSS practitioners for enhancing OSS success.
� 2007 Elsevier Ltd. All rights reserved.
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1. Introduction

Since the mid-1990s, there has been a surge of interest
among academics and practitioners in open source soft-
ware (OSS). Fuelling this interest are successful projects
including the Mozilla web browser, the Linux operat-
ing system, the Apache web server, and to a lesser ex-
tent, the PHP and Perl programming languages, as well
as the MySQL database. OSS has drawn the attention
of users and developers because of its economic bene-
fits. Developers have additional reasons for developing
and using OSS because the project is a good learning
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opportunity [1,2]. Many developers who participate in
an OSS project consider it good experience for their
career management [3].

While there have been successful OSS projects,
mostly with backend servers and Internet-related soft-
ware, the number of failed or dormant OSS projects
is also notable. In fact, according to the popular open
source portal, SourceForge (http://sourceforge.net/),
most OSS projects have ended in failure: 58% do
not move beyond the alpha developmental stage, 22%
remain in the planning phase, 17% remain in the
pre-alpha phase, and some become inactive.1 Sim-
ilar results have been reported by the World Bank

1 The statistics of Open Source projects was obtained in March
2005.
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study [4] which cites a failure rate of more than 50%
for OSS projects.

Little is known about how to enhance the success
rate of OSS. Studies on OSS success thus far have been
exploratory or qualitative in nature. As the initial step
in enhancing the success rate of OSS, this study aims
to develop a model measuring OSS success. Toward
that end, we review previous information system (IS)
success models and adapt them by incorporating
characteristics of OSS. We seek to answer two research
questions: (1) What are the factors determining OSS
success? (2) How do these factors influence each other?

The results of this study may help advance theories
on IS success and offer practical insights for OSS users.
For practitioners, a better understanding of OSS success
can lead to better management and more accurate iden-
tification of potentially successful OSS. For academic
researchers, the success factors of OSS identified in this
study can be generalized and applied to research on the
effectiveness of virtual or distributed communities and
work groups. This study can also provide lessons and
directions for future empirical research on OSS success.

The rest of the paper is organized as follows:
Section 2 presents the theoretical framework of our re-
search, followed by the research model and hypotheses
in Section 3. We describe our research methodology in
Section 4, and present empirical results in Section 5.
Section 6 discusses findings and limitations, followed
by the conclusion in Section 7.

2. Theoretical framework

There is an abundance of literature on OSS, and some
studies on OSS have also considered, to some extent,
OSS success. However, literature on OSS success is
largely qualitative [5–8] or exploratory [9,10] in nature.
So far, no empirical model has been established for mea-
suring OSS success. Instead, attempts have been made
in using a well-known IS success model as the basis for
measuring OSS success. Crowston et al. [11], for ex-
ample, came quite close to measuring OSS success by
developing a model based on the DeLone and McLean
[12] model of IS success and identifying a range of
measures that could be used for assessing the success of
OSS projects. They do not, however, validate their study
with empirical research. Empirical research is necessary
to validate their measures in the OSS context.

Seddon [13] proposed an extended and redesigned
version of DeLone and McLean’s [12] model by includ-
ing perceived usefulness, individual net benefits, and so-
cietal net benefits in their model. Their main objection
to DeLone and McLean’s [12] model was ambiguity in

defining the ‘use’ construct, which entails three differ-
ent meanings. One meaning specifies the benefits from
use, a dependent variable in a variance model of future
use, as events leading to an individual or organizational
impact. However, these criticisms were considered un-
justifiable by later studies (e.g., [14]).

DeLone and McLean [15] later updated their orig-
inal model [12] to include service quality. DeLone
and McLean [15] argued that the update was neces-
sary to account for dramatic changes in IS practice,
especially with the advent and explosive growth of
e-commerce. The updated DeLone and McLean [15]
model, as shown in Fig. 1, is a mixed process and
causal model. The updated model assumes that system
quality, information quality, and service quality, both
individually and jointly, affect user satisfaction and
use. The model also suggests user satisfaction and use
to be reciprocally interdependent, and presumes them
to be direct antecedents of individual impact. DeLone
and McLean [12] characterize system quality as the
desired characteristics of the information system itself,
and information quality as the desired characteristics
of the information product. While there are numer-
ous empirical studies (e.g., [16]) that test the DeLone
and McLean [12] model, studies testing their updated
model [15] are relatively few in number (e.g., [14]).

For measuring OSS success, the DeLone and McLean
[15] IS success model would be more suitable compared
to the work of Seddon et al. [17] for two reasons. First,
the Seddon et al. [17] model classifies organizational
benefits and societal benefits as two of its core compo-
nents, thus suggesting that the model is more suitable at
the firm or society level. As those using OSS are mainly
individual users, DeLone and McLean’s [15] model,
which characterizes both individual impact and orga-
nizational impact, would be more suitable for empiri-
cal testing with regard to individual users [18]. Second,
previous studies [12,19] have considered usefulness a
component of IS quality. Measures extracted from ex-
isting research on OSS success [11,20,21] could easily
be incorporated into the updated DeLone and McLean
[15] model, making it the most appropriate reference
model for our study.

Having selected DeLone and McLean’s [15] IS suc-
cess model, we adapt it for the purpose of our study
by incorporating the context and characteristics of OSS.
Table 1 summarizes how our proposed model is adapted
from the DeLone and McLean [15] model and how it
differs from two other established IS success models.
Comparisons are discussed in detail below.

This study focuses on the success of OSS (e.g.,
Linux operating system), not on OSS-based application
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Fig. 1. Updated DeLone and McLean [15] IS success model.

Table 1
Comparison of IS success models

DeLone and McLean [12] Seddon [13] DeLone and McLean [15] OSS success model of this study

System quality System quality System quality Software quality
Information quality Information quality Information quality –
Use Perceived usefulness Use (intention to use) Use
User satisfaction User satisfaction User satisfaction User satisfaction
Individual impacts Individual net benefits Net benefits Individual net benefits
Organizational impacts Organizational net benefits –
– Societal net benefits –
– – Service quality Community service quality

systems (e.g., Linux-based sales system). OSS itself
is not an application system and does not produce
or process information as an output. DeLone and
McLean [12] characterize information quality as the
accuracy, meaningfulness, and timeliness of informa-
tion produced by a system under consideration. While
information quality may be an important aspect of
OSS-based application systems, our target OSS (i.e.,
Linux operating system) is not designed to produce any
information. For this reason, we drop the information
quality construct from the DeLone and McLean [15]
IS success model in measuring the success of OSS.
Similarly, OSS is characterized by its software aspect.
For this reason, we change DeLone and Mclean’s [15]
‘system quality’ construct to ‘software quality’.

The term ‘service quality’ in DeLone and McLean’s
[15] model is also relevant to this study. Service qual-
ity in the IS success model measures the effectiveness
of services provided by the IS department in organiza-
tional settings. In the context of OSS, service quality
can be interpreted as some form of technical support
that comes primarily from peer users, i.e., the OSS de-
velopment community [2]. Hence, we refer to service
quality as community service quality in OSS context.

The users need support, cooperation, and assistance
during both the development and post-development
phases. Subsequent production of newer software ver-
sions following initial installation such as upgrades,
patches, and new releases may also be considered a
form of support. The OSS development community
can play a role similar to that of the IS department
in providing services, because the OSS development
community develops and modifies OSS and provides
additional services including information provisions to
its OSS users. When applied within the OSS context,
therefore, community service quality can be defined
as an individual’s perception about the reliability, re-
sponsiveness, assurance, and empathy of the service
provided by the OSS development community.

Next, we measure the net benefits of OSS in terms
of net benefits to individual OSS users. By using OSS,
individuals would derive benefits that include improved
performance. We classify these benefits as individual net
benefits. Finally, the DeLone and McLean [15] model is
a process model, which also considers feedback loops
from use to user satisfaction, as well as feedback loops
from net benefits, intention to use, and user satisfac-
tion. Our study, however, is cross-sectional in nature
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and does not measure more than a single usage of the
OSS; therefore, feedback loops have been omitted from
our study.

3. Research model and hypotheses

Based on the identified determinants for OSS suc-
cess and the updated IS success model of DeLone and
McLean [15], we propose the OSS success model in
Fig. 2 as our research model.

DeLone and McLean [15] hypothesize that the
greater the system quality (software quality in this
study) and service quality (community service support
in this study), the more the system is used. At a general
level, there is considerable empirical research support-
ing the influence of system quality on IS Use (OSS
use in this study). The technology acceptance model
(TAM) [4] predicts that perceived ease and usefulness,
two key aspects of system quality [12], have significant
effects on IS use. Previous research has shown that sys-
tem quality influences IS use [22,23]. Moreover, Pitt
et al. [24] as well as DeLone and McLean [15] sug-
gested that service quality and system quality influence
IS use. These relationships may also be applicable
within the OSS context. Therefore, we hypothesize:

H1: Software quality has a positive effect on OSS use.
H2: Community service quality has a positive effect on

OSS use.

Following previous research [25], this study regards
user satisfaction as an emotional response. Regarding
the relationship between software quality and user sat-
isfaction, studies [26–30] have tested the direct associ-
ation between these two characteristics and determined
the association to be statistically significant. Seddon
and Kiew [28] also found significant effects of system
quality on user satisfaction. Additionally, there is con-
siderable evidence that service quality has a significant
influence on individual satisfaction. Many researchers
(e.g., [31–33]) have characterized service quality as
an antecedent to satisfaction. Studies of Bitner et al.
[34] and Lee and Yoo [35] regard service quality as an
overall evaluation of the service under consideration
and customer satisfaction as a result of specific service
transactions. These relationships may also be applicable
within the OSS context. Therefore, we hypothesize:

H3: Software quality has a positive effect on user sat-
isfaction.

H4: Community service quality has a positive effect on
user satisfaction.

Bolton and Lemon [36] empirically tested the rela-
tionship between satisfaction and system usage. Ac-
cording to expectation–disconfirmation theory, those
users who feel satisfied with their system continue to
use the IS. Satisfaction is an affect, captured as a pos-
itive (satisfied), indifferent, or negative (dissatisfied)
feeling [25]. Affect (as attitude) has been theorized and
validated in TAM based studies as an important indi-
cator of intentions concerning IS use (e.g., [37–39]).
The relationship between user satisfaction and IS usage
has received wide conceptual and empirical support
in the literature (e.g., [25,40]). This relationship may
also be applicable within the OSS context. Hence, we
hypothesize:

H5: User satisfaction has a positive effect on OSS use.

Regarding individual net benefits, DeLone and
McLean [15] explained that net benefits (i.e., impacts)
are measured in terms of job and decision-making
performance. Net benefits measure the results of IS
usage. Net benefits are thus considered to be a judg-
ment rather than a belief. According to DeLone and
McLean [15], certain net benefits will occur as a
result of IS usage and IS user satisfaction. In general
terms, it can be argued that if the user is satisfied with
the IS, the IS will have an impact on the user’s per-
formance. The effect of user satisfaction (emotional
response) on net benefits (judgment) can be explained
by the affect-as-information model [41]. According to
the affect-as-information model, people rely on their
actual feelings (or emotional response) to form overall
judgments. This is because feelings are influential not
just in determining valuable judgmental information,
but are also regarded as representatives of the target.
Gatian [42] found close associations between user sat-
isfaction and decision performance, as well as between
user satisfaction and efficiency. This relationship may
also be applicable within the OSS context. Hence, we
hypothesize:

H6: User satisfaction has a positive effect on individual
net benefits.

Similarly, it can be argued that the more a user uses
a system, the greater the impact will be on his perfor-
mance [14]. Srinivasan [23] reports that the indicators
of system use (connection time and user type) are sig-
nificantly associated with the problem solving capabili-
ties of the user. Livari [43] found CASE usage to have a
significant effect on the productivity of individual users
(system developers) and on the quality of their prod-
ucts. Similarly, Leidner [44] found that IS use (e.g.,
executive information systems) has a significant effect
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Fig. 2. Research model.

on task performance (e.g., efficiency in decision mak-
ing). This relationship may also be applicable within
the OSS context. Hence, we hypothesize:

H7: OSS use has a positive effect on individual net
benefits.

4. Research methodology

4.1. Instrument development

To test the hypotheses, we conducted surveys on the
Linux User Group and the online Linux Open Source
community. We selected Linux as the OSS in this
study for data collection and testing. We developed
the survey instrument by adopting existing validated
instruments wherever possible. Measurement items for
OSS use and Individual satisfaction were adopted from
Cheung et al. [45] and McKinney et al. [19]. Mea-
surement items for software quality were adopted from
Rai et al. [18] and DeLone and McLean [12]. Ser-
vice quality of the OSS development community (i.e.,
community service quality) consists of five correlated
dimensions: responsiveness, assurance, reliability, em-
pathy, and tangibles. However, the OSS development
community is a type of virtual community with no
tangible dimension. This study thus measures overall
community service quality by selecting the most rep-
resentative measurement items across the four di-
mensions. Measurement items are adapted from the
SERVQUAL scale [24] as recommended by DeLone
and McLean [15]. Questions were anchored on a
seven-point Likert scale (1 = strongly disagree, 7 =
strongly agree). To enhance content reliability, the list
of categorized measures was subsequently screened
by an academic in charge of an OSS student interest
group.2 We also judged construct validity by deter-

2 The academic had prior experience in OSS development and
headed an OSS user group.

mining convergent and discriminant validity based on
the level of consistency within the categorization of
items [46]. The final instrument used for data collection
is shown in Table 2.

4.2. Data collection

Once we determined that the instrument was reli-
able with high validity, we carried out the survey. To
avoid sending out large email messages, copies of the
questionnaire in three different file formats (MS Word,
OpenOffice, and plain text) were uploaded to a Web
server for respondents to download, complete, and then
email to us. We provided the Universal Resource Lo-
cator (URL) to the files in our emails and in postings
to mailing lists and groups. We also administered the
questionnaire in face-to-face survey sessions.

The target populations for the study were the users
and developers of OSS over the Internet. We collected
data from the Linux Kernel project, the Linux User
Group, a university Linux user group, student users
of the MySQL database, the computing faculty of
a large university, and external participants through
informal personal contacts. The questionnaire was
prefaced by a cover letter stating the purpose of the
survey, instructions, and an assurance of confidential-
ity and anonymity. To improve response rates, 5000
Korean Won (approximately $5 US) were given to each
respondent.

We obtained a total of 157 responses. After ac-
counting for missing data, we were left with 145 valid
responses. We tested for any statistically significant
differences between the group of respondents who at-
tended the face-to-face survey sessions and those who
responded via email by comparing the means of the
two samples by way of a t-test. The t-test revealed no
significant differences between the groups in terms of
age, computer experience, or OSS usage experience.
Table 3 summarizes characteristics of the respondents.
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Table 2
Measurement instrument

Variable Item Description Reference

Software quality (SWQ) SWQ1 [OSS] is user friendly Rai et al. [18]
SWQ2 [OSS] is easy to use DeLone and McLean [12]
SWQ3 [OSS] has useful functions

User satisfaction (SAT) SAT1 I am satisfied with the use of [OSS] McKinney et al. [19]
SAT2 I am pleased with the use of [OSS]
SAT3 I am content with the use of [OSS]
SAT4 I am delighted with the use of [OSS]

Community service quality CSQ1 [OSS] development community shows sin-
cere interests in solving any reported bugs
or problems

Pitt et al. [24]

(CSQ) CSQ 2 [OSS] development community members
have the knowledge to do their job well

CSQ 3 [OSS] development community is depend-
able

CSQ 4 [OSS] development community gives
prompt information and service to users

CSQ 5 [OSS] development community is always
willing to help users

CSQ 6 [OSS] development community understands
the specific needs of its users

OSS use (USE) USE1 I use [OSS] very frequently (many times per
month)

Cheung et al. [45]

USE2 I use [OSS] very intensively (many hours
per month)

USE3 I use [OSS] for a variety of tasks (reports,
projects, decision making, etc.)

USE4 Overall, I use [OSS] a lot

Individual net benefits (NBF) NBF1 Using [OSS] teaches me a lot DeLone and McLean [12]
NBF2 Using [OSS] improves my skills and knowl-

edge
NBF3 Using [OSS] enables me to accomplish my

tasks more quickly
NBF4 Using [OSS] improves my task performance
NBF5 Using [OSS] improves my productivity
NBF6 Using [OSS] increases the quality of output

of my task
NBF7 Overall, using [OSS] is of benefit to me

5. Data analysis and results

Given the newly adapted model and measures, a con-
firmatory covariance based analysis (CBA), such as
LISREL, was not suitable. PLS is suitable for our study
for several reasons. First, PLS can test the psychometric
properties of the indices and provide better evidence for
the existence of relationships [47]. Secondly, the inves-
tigation of this model is exploratory in nature rather than
confirmatory. Thirdly, PLS has less stringent standards
regarding sample size, distribution parameters, and lev-
els of correlation between variables. For this study, PLS-
Graph version 3.00 [48] and the bootstrap re-sampling

method were used to assess the measurement and struc-
tural models.

We then performed data analysis in accordance with
a two-stage methodology [49] using PLS. The first step
in the data analysis was to establish the convergent and
discriminant validity of constructs using the measure-
ment model. The second step was to test the structural
model.

5.1. Test of measurement model

We tested the reliability and validity of the measure-
ment model (Table 4). A common method for testing
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Table 3
Respondent characteristics

Demographic variable Item Frequency Percentage Mean SD

Age (years) �16 1 1 28.12 5.24
16–25 42 29
26–35 89 61
36–45 10 7
> 45 0 0
Not answered 3 2

Gender Male 120 83 – –
Female 24 17
Not answered 1 1

Computer experience (years) �1 year 0 0 12.75 4.62
1–3 years 3 2
3–6 years 8 6
6–9 years 16 11
> 9 years 116 80
Not answered 2 1

Usage of OSS (years) �1 year 25 17 4.65 3.54
1–2 years 28 19
2–3 years 7 5
3–4 years 13 9
4–5 years 18 12
>5 years 51 35
Not answered 3 2

reliability is Cronbach’s � assessment. Hair et al. [50]
suggested that a generally accepted lower limit for Cron-
bach’s alpha is 0.70, although that may decrease to 0.60
in exploratory research. Cronbach � values for all con-
structs exceeded 0.85 in our study. For convergent va-
lidity, we conducted two tests following the study of
Fornell and Larcker [51], a composite reliability (CR)
test and average variance extracted (AVE) test. The CR
for each construct must be greater than 0.7 and the AVE
for each construct must exceed 0.5 [51]. Falk and Miller
[52] suggested that the factor loading of each indica-
tor should be greater than 0.55. As shown in Table 4,
the standardized path loadings for all our questions were
statistically significant and greater than 0.55. The com-
posite reliability for all constructs exceeded 0.7 and
the AVE extracted for all constructs exceeded 0.5. The
Cronbach � value for all constructs also exceeded 0.7.
Hence, the questions used in this study had convergent
validity.

Next, we assessed discriminant validity by compar-
ing the square root of the AVE for each construct with
correlations between that construct and other constructs
[51]. As shown in Table 5, the square root of the AVE for
each construct exceeded correlations between that con-
struct and other constructs. Hence, the questions used
in our study had discriminant validity.

5.2. Test of structural model

We tested our hypotheses using the PLS-Graph
(Fig. 3). Applying the bootstrapping technique, we
calculated the corresponding t-values for each path in
order to assess the significance of the path estimates.
Path coefficients and significances are reported in
Fig. 3. Software quality (H3) and community service
quality (H4) had significant influences on user satis-
faction, explaining a 54% variance in user satisfaction.
Software quality (H1) and user satisfaction (H5) had
significant influences on OSS use with 28% variance.
Both OSS use (H7) and user satisfaction (H6) signif-
icantly influenced individual net benefits, with 63%
variance. Hence, six hypotheses (H1, H3, H4, H5, H6,
and H7) were supported while one hypothesis (H2)
was not supported.

Since the correlations among the variables were high
and significant (Table 6), the non-significance of some
hypotheses may be due to collinearity among constructs.
Highly collinear variables can substantially distort test-
ing results. The most widely used approach for detect-
ing collinearity is to measure variance inflation factors
(VIF) and the condition numbers [53]. In this approach,
VIF values and condition indices were extracted. A
maximum VIF of greater than ten signals of harmful
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Table 4
Results of reliability and validity tests

Item Factor loading AVE CR Cronbach �

SWQ1 0.852 0.771 0.910 0.85
SWQ2 0.922
SWQ3 0.860

CSQ1 0.769 0.686 0.929 0.906
CSQ2 0.817
CSQ3 0.857
CSQ4 0.847
CSQ5 0.835
CSQ6 0.841

USE1 0.698 0.683 0.895 0.936
USE2 0.739
USE3 0.904
USE4 0.939

SAT1 0.900 0.838 0.954 0.934
SAT2 0.914
SAT3 0.923
SAT4 0.924

NBF1 0.838 0.803 0.966 0.959
NBF2 0.880
NBF3 0.887
NBF4 0.912
NBF5 0.922
NBF6 0.916
NBF7 0.914

Table 5
Correlation table

Construct Mean (S.D.) SWQ CSQ USE SAT NBF

SWQ 3.93 (1.32) 0.88
CSQ 4.90 (1.08) 0.45 0.83
USE 5.21 (1.58) 0.45 0.33 0.83
SAT 4.90 (1.35) 0.61 0.64 0.50 0.92
NBF 4.64 (1.49) 0.55 0.55 0.56 0.68 0.90

Note: The square root of the construct’s AVE are shown in the diagonal line.

collinearity and condition indices greater than 30 indi-
cate moderate to strong dependencies. We found that
our VIF values were less than ten and that the condition
indices were less than 30. Therefore, multi-collinearity
was not likely to significantly distort our testing results.

6. Discussion

6.1. Discussion of findings

This study measured OSS success by developing an
OSS success model. Based on the DeLone and McLean
[15] IS success model, the developed OSS success

model consists of software quality and community ser-
vice quality as determinants of user satisfaction and
OSS use, which in turn, determine individual net ben-
efits. We found that user satisfaction was significantly
influenced by software quality and community service
quality, and that OSS use was significantly influenced
by software quality and user satisfaction. Furthermore,
we found that OSS use and user satisfaction together
significantly influence individual net benefits.

Contrary to the DeLone and McLean [15] IS success
model, however, we found that community service qual-
ity has no significant effect on OSS use. These results
are intriguing, because one might expect that with more
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Fig. 3. Testing results (∗: p < 0.05, ∗∗: p < 0.01, ∗∗∗: p < 0.001, ns = non-significant).

Table 6
Mediation testing results

Step 1 Step 2 Step 3

Dependent variable OSS use User satisfaction OSS use
Community service quality 0.302∗∗∗ 0.410∗∗∗ 0.058 (ns)
User satisfaction – – 0.381∗∗∗
R2 0.091 0.410 0.177

∗∗∗: p < 0.001; ns: insignificant.

support in the OSS community, an individual would
have a better chance to use OSS software. This may
be because the role of quality determinants on system
use varies from context to context [15]. According to
DeLone and McLean [15], information quality and sys-
tem quality are the most important quality components
for an individual user, whereas service quality may be-
come the most important variable in an organizational
context. To further explore the meditation effect of sat-
isfaction, we conducted meditation test following Baron
and Kenney [54]. The results of the test are shown in
Table 6. From Table 6, we can infer that user satisfaction
fully mediates the effect of community service quality
on OSS Use.

Various researchers have applied the IS success
model within different contexts. For example, Gable
et al. [55] developed a measurement model based on the
IS success model for studying Enterprise Systems (ES)
success. They proposed satisfaction as a measure of ES
success and found system quality, information quality,
individual impact, and organizational impact as mea-
sures involved in ES success. In agreement with their
study, we also found that quality dimensions (software
and service) were significant predictors of individual
satisfaction. However, Gable et al. [55] omitted ES
use, whereas we found OSS use to be an important

predictor of individual net benefits. We argue that use
is an important construct because individual impact
and organizational impact are based on system usage.

DeLone and McLean [56] tested their IS success
model [15] in the e-commerce context. They concluded
that the model was flexible and needed to be applied
specifically to that context. They did not, however, em-
pirically validate their models. Therefore, it would be
difficult to say which dimensions of IS success actually
affected IS success. Although an IS success model can
be applied to a specific context, empirical validity may
still present different results. From our study, commu-
nity service quality did not influence OSS usage, but its
effect was fully mediated by user satisfaction.

Livari [14] tested the IS success model in the con-
text of an actual acceptance of a new IS for the Oulu
City Council (mandatory IS). Similar to our findings,
the study indicated only system quality and satisfaction
to be significant predictors of IS system usage. Contrary
to our findings, however, they determined that system
usage does not have significant influence on individual
impact. Livari [14] argued that the insignificant influ-
ence of actual system use on individual impact could
be due to the mandatory nature of the system and pro-
posed the need to test this relationship in more voluntary
systems. Since OSS is a voluntary system, our results
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demonstrating the significant influence of OSS use on
individual impact extends Livari’s [14] finding to vol-
untary systems.

Rai et al. [18] tested the IS success model in a quasi-
voluntary IS system (student information system of a
university). They proposed system dependence as a sur-
rogate for system usage and perceived usefulness as
a surrogate for individual impact. Their findings were
similar to our findings. In their model, the quality di-
mension (information quality) also influences IS usage
(IS dependence). Since information quality is not rele-
vant to OSS usage, we did not measure its influence.

6.2. Limitations

We acknowledge the limitations of our study. First,
the small sample size limits statistical validity, and our
findings should be tested on a larger population for
generalizability. Second, the proposed model has been
tested mostly in Korea, opening the possibility that
the results may be idiosyncratic to a particular setting
[57,58] discuss the differences between people of Asian
countries and US, providing insights into differences
that may alter our model due to cultural differences.
Replication of this research with subjects from dif-
ferent social, economic and cultural environments is
therefore necessary to identify any differences that
may exist. Lastly, while Seddon [13] and DeLone and
McLean [15] posited that there are feedback effects
among some IS success determinants, this study has not
considered such effects. As discussed in the previous
section, there could be feedback effects between the
two key determinants of satisfaction and net benefits.
Future studies can consider a longitudinal approach for
testing such feedback effects.

6.3. Implications

There are several implications for theory and prac-
tice. From the theoretical perspective, this is the first
empirical study that measures OSS success by develop-
ing an OSS success model. Due to the high failure rate
of OSS, little is known on how to enhance the success
rate of new applications.3 To rectify the situation, it is
essential to first understand what the main factors de-
termining OSS success are and how these factors influ-
ence each other. On this basis, this study has identified
five determinants of OSS success and the relationships
among them through a literature review of previous IS
success models [13,15]; this study also considers the

3 Please refer to Dravis [4] for the high failure rate of OSS.

characteristics of the OSS context. The developed OSS
success model provides a rich understanding of the va-
riety of OSS success determinants from five different
perspectives. The model further explains and predicts
how the determinants of OSS success influence each
other.

This study tested the developed OSS success model
and examined the significance of the relationships
among the OSS success determinants. Specifically,
the findings of this study show that usage of OSS
is predominantly determined by user satisfaction and
software quality. Another key determinant of OSS suc-
cess, user satisfaction is influenced by software quality
and community service quality. Service quality was the
newly added determinant in the DeLone and McLean
[15] IS success model. Community service quality has
a significant effect on user satisfaction, yet it has an
insignificant effect on OSS use directly. This calls for
a study on the importance of community service qual-
ity in determining IS success. These findings highlight
that both OSS use and user satisfaction have significant
effects on individual net benefit.

From a practical perspective, the results offer sug-
gestions to OSS practitioners on how to manage the
development of OSS. First, OSS practitioners need to
understand the five determinants of OSS success: soft-
ware quality, community service quality, user satisfac-
tion, OSS use, and individual net benefit. While many
factors can be considered when assessing the level of
OSS success, this study has proposed five determinants
based on a literature review, which were empirically
validated in the context of OSS usage.

Second, OSS practitioners need to understand the
importance of software quality and community service
quality among the five determinants of OSS success.
Since these two factors have effects on the other success
determinants both directly and indirectly, OSS practi-
tioners need to put considerable effort into managing
software quality and community service quality. To en-
hance software quality, OSS practitioners can attempt to
manage various features of OSS including usefulness,
ease of use, and reliability. In addition, providing a wiz-
ard for coding and appending the software may attract
more users in contributing to the software.

To enhance community service quality, OSS practi-
tioners can attempt to manage several aspects of service
quality, such as reliability, responsiveness, assurance,
and empathy. Technical support services come primar-
ily from peer users or initiators of the OSS develop-
ment community [2]. Users need support, cooperation,
and assistance during both the development and post-
development phases. Subsequent production of newer
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software versions after initial installation including up-
grades, patches, and new releases may also be consid-
ered forms of support. Therefore, community service
quality can be enhanced by the active participation of
initiators of the OSS project, which would influence
OSS user satisfaction. A poorly used OSS may not at-
tract the enthusiasm of a new user. However, in an OSS
where there are many contributors to the OSS project
or the initiator is very contributive, new users may feel
satisfied and desire to interact further.

Third, OSS practitioners can further attempt to man-
age the other three OSS success determinants: user
satisfaction, OSS use, and individual net benefit. To en-
hance user satisfaction, as demonstrated by the results
of this study, OSS practitioners need to make an effort
to enhance software quality and community service
quality. OSS use, however, is mainly influenced by
software quality and user satisfaction. To enhance user
satisfaction, OSS practitioners can attempt to analyze
and understand user requirements first, and then reflect
those requirements in the OSS project. Regarding indi-
vidual net benefit, this study shows that it is influenced
by user satisfaction and OSS use. To enhance OSS use,
OSS practitioners can attempt to increase OSS com-
munity size. As the community size increases, there
would be more users, and more users would facilitate
feedback between users and OSS project managers and
possibly result in increased OSS use.

7. Conclusion

The DeLone and McLean [12,15] IS success model is
a widely accepted model for evaluating IS success [18].
However, empirical tests of this model in the OSS con-
text are very few. This research constitutes one of the
first empirical studies to measure OSS success by de-
veloping an OSS success model. Based on the existing
models of IS success and a review of the relevant liter-
ature, we have developed an OSS success model with
five determinants: software quality, community service
quality, user satisfaction, OSS use, and individual net
benefits.

Many previous studies have based their IS success
model on the old DeLone and McLean [12] model,
which does not consider the role of service quality. In
this study we developed the OSS success model based
on the updated DeLone and McLean [15] IS success
model. Also, the existing empirical studies on IS suc-
cess models [14,18,55] demonstrate that DeLone and
McLean’s [12] success model is quite context depen-
dent. DeLone and McLean [56] assert the importance
of understanding the context for applying the model

properly. Since there was no previous empirical study
to measure OSS success, we applied the IS success
model to the OSS context and found that the OSS suc-
cess model shared similarities and differences with other
contexts.

Our research presents important theoretical and prac-
tical contributions. On the theoretical side, this study
developed and tested an OSS success model. Practi-
cally, this study provides guidelines for OSS practition-
ers on how to successfully manage OSS. Overall, this
study contributes toward the theoretical advancement of
OSS success and offers insights into improving the suc-
cess rates for OSS projects. We hope this study will at-
tract interest in further research on open source software
success.
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