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The Reinforcing Mechanism of Sustaining
Participations in Open Source Software Developers:
Based on Social Identity Theory and Organizational

Citizenship Behavior Theory*

Junghong Choi**, Joohee Choi***, Hye Sun Lee****, Hwan Hwangbo****,

Inseong Lee™****, Jinwoo Kim******

Open Source Software Development (OSSD) differentiates itself from traditional closed software development
in that it reveals its source codes online and dllows anyone to participate in projects. Even though its success
was in doubt, many of the open collaborative working models produced successful results. Academia started
to get interested in how developers are wiling to participate even when there are no extrinsic rewards
for their efforts. Many studies fried to explain developers’ motivations, and the pursuit of ideology, reputation,
and altruism are found to be the answers. Those studies, however, focused mostly on how the first contribution
is made ouf of a cerfain mofivation. Nowadays, OSSD reaches at its maturity and 70% of professional developers
have used or utilized open source software or code in their works. As the proportion of people experiencing
0SS, the accounts from previous studies are expected fo be weakened. Also, extant literature fails to explain
how the motivation of participating in OSS evolves over time and experiences. Given that changing over
time or over experiences is the natural in the perception of motivation, studies in an attempt to understand
how the motivation changes or evolves are in need.

In this study, we aimed fo explain how the perception about OSS from past usage or related experiences
leads to the infention to sustain OSS participations. By doing so, we try fo bridge the gap between previous
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studies and the acfual phenomenon. We argued that perceived instrumentality about OSS learned from
past experiences will first affect the formation of organizational identity fowards general OSS community.
And once the organizafional identity is formed, it will affect the one’s following behaviors related fo OSS
development, most likely fo sustain the favoring stance toward OSS community. Our research distinguishes
itself from previous one in that it divides the paths from organizational identity formed to the intentfion to
sustain the voluntary helping behaviors, by alfruistic and conforming intentions. Drawing on this structural model,
we could explain how organizational identity engages in forming the sustaining intention from past experiences,
and that the infention fo help at individual level and organizational level works at different level in OSS
community. We grounded our arguments on Social identity theory and Organizational Citizenship theory. We
examined our assumption by constructing a structural equation model (SEM) and had 88 developers to answer
our online surveys. The result is analyzed by PLS (partial least square) method. Consequently, all paths but
one in our model are supported, the one which assumed the association between perceived instrumentality
and altruistic intention.

Our results provide directions in designing online collaborative platforms where open access collaboration
is meant to occur. Theoretically, our study suggests that organizational citizenship behavior can occur from
organizational identity, even in bottom-up organizational settings. More specifically, we also argue fo consider
both organizational level and individual level of motivation in inducing sustained participations within the
platforms. Our result can be interpreted to indicate the importance of forming organizational identity in sustain-
ing the participatory behaviors. It is because there was no direct association between perceived instrumentdality
from past experiences and altruistic behavior, but the perception of organizational identity bridges the two
constructs. This means that people with no organizational identity can sustain their participations through
conforming infention from only the perception of instrumentality, but it needs littte more than that for the
people to feel the intention to directly help someone in the community - first to form the self-identity as
a member of the given community.

Keywords : IS Usage, Opens Source Software, Organizational Identity, Perceived Instrumentality, Organizational
Citizenship Behavior
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HEZA o] FA o] ZstE s Aol weba & o
TFoAAE T3 2ol 7Hdststgit

Qo2 Ae FAHo| FHATHL FrhAshforth 7MY 1(HD) : AFY ST 8L OF ax
and Mael, 1989]. 24 AAH & US| 2% Ao 27 A4 94 3
g 20 ojg AW o T fAR 24 #)9 9%< "3 Rolth

AE FEY 5 Yt E4HIT %542 A

22 1o 54% oFf-ETHAlbert and Whetten, LE A2 RZEAA= FEARM A
1985; Dutton and Dukerich, 1991]. “$-2] & F7<! IEE TRt 8 e EAS VAL
Vebe Aoz e o ta om ok A< Aom, FEA t LA 7P Fof wA
FHGOEA, %m So) Br)%d] J]zol H  Uzow HE Zo(gift givingd E3}E F8
Ad ek Ae g g s 245k 4L I g adlow dWd 4 SIt[von Hippel and
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U 2E &2 el Foste 5o A Fde oz A U =589 Ee AR
il E &2 WL AEESA W A4H 71 Y5 T3l T g e A B
78S A A, e 2 & &2 AFUH e T szt dte dEs B ot wit
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< 1> 5YE¥
29 A
LE &2 aXEC]S Fgo] f Ffe HRE DH(HEF)SE dol =& 2 Aol A
7,
SE &2 2TE FE2 Y FE ofF Fd F8F 4L T Aoty A4
- ‘ér—g;o]i%f— fj}:ﬂ}ﬁ %ﬂﬂ;?q%%" ol Wi Agol W " HFxE 2H(HFH)ste Hl .
=7y = ~ Miller et al.
(P1) I think the utilization OSSD outcomes/products is helpful for achieving my future goals. [1999]
I believe that the utilization OSSD outcomes/products plays a role in attaining my
dreams.
I believe that what I learn from utilizing OSSD outcomes/products helps me to be close
to my goal.
S &2 FlFUgd e 59 5171 vkl A3t
SE A2 AFYEI} Fske £HE Y =& HlH(vision)o] ATt
) [ 2 azel Belse AAE T4 IAHE fe0) Ao Ashforth
(o1 I believe that open source community shares a common goal. [2000]
I believe that there is a clear vision for open source community.
I believe that there is sense of bond among open source developers.
e &F &2 AdAe JY(ZRAE)S AHoE =99 Jh
U T8 2 22 AEATE #4 A oEeS 1 Jukd Ao A4S AT Ik
UE 28 OF £ ARAE ARHOE 2oF o] dth
UE ARIdor & $Fo] B OF 42 QAT £& o] A,
ey | U O OF 22 AUAET 1 @ A% 34T @l dth Williams
(OEEC EI) I intend to provide voluntary help for other open source software developers. Anderson
I intend to take interests in other developers when they are having problems. [1991]
I intend to guide novice OSS developers.
I intend to support other OSS developers who manage projects with a lot of workload.
I intend to share my knowledge and information with other OSS developers.
oF 22 Adelds AA 3ol U FHEI Atk
AWAQ O F 22 o] tal e AREC] HUAAY FAT A5 Uk olF HolT oA}
Z7 2 Williams
TEH | o 22 hBoldte A A0l FFUAY ABAA TR A9 AL 22 Aol and
RS Anderson
(OCB-0) | I have loyalty towards the open source community. [1991]
I intend to stand for open source community in case it is attacked or criticized by others.
I will feel dignified once open source community is covered by media or public journals.
Ue &5 67}]% Wl 0F &2 Ads 93 99 Z2AEZ Jgd ® 393 A7} .
ol && &2 e A% ) Z2AEA Fod) Sebe 840 Soj2thd, E FA T At
as B
Rel | GE 0E 22w EeAES A¥ YUTECl O @1 A8 M 5 95% 22AE A% | phasacheriee
9% FoAd o] Yok [2001]
(IS) I intend to participate again in any OSSD projects in the next 6 months.
I intend to participate again if anyone asks me to.
I intend to continue participating in OSSD projects in order to maximize the value of collaboration.
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(Sourceforge.com), Google Code(code.google.com)
AR B ) QF A TR} AU E(KLDBorg)
AHEAE FB XAAS ol Zg|do g HdAsch
GitHub, SourceForge, Google Code & 91 €44
FHES 3ME 0ss W EFRHE F M PRIt

ure) 2 TAE AE 2 7HHE“3}%11:} T SAESEA, A AAY AZE o ATAS

24 AE £ odE g 4 AT ZF0] T o] AFFEA LE 22 ATEY O AL ZEAHE
MNde A FHst=A gefstr] ffsto, & g 245 st AT de 288 Y
AT 155 SF A2 2ZEY S ML 2 FRFoITHL T At 9 FREF Y 2 22
o A4S WA E 27 /Ed AE £33 ZEAE 7] AR F ojud F42E NG
&k AF Z AR (pre-test) & A A BFATH =3 29 9 AHEAE o E TS 2R FE& F3 1,000
QFE &£ £ZES O L o] AIAES 55 Mol ol F4E 5, &2l @%»1101 A71 9
gdoZ QAAF IH H(cognitive interview)E a9 Fo 84 Wde wFsth 1 F 52l
A st o 4 3D e (think aloud) 71 < SHS ugton, $HEL 520@2%4 T35
B3 on Mg gelsgln 1—2— ot Rogh QF &z WA AFUE Y A, dlF 7 FUE
FUS BASGT EF AR AEV} 390 Fol o Ll E Fof RHES At A7t MY
3 A ERS B3 23 gg e -F_#x] AA ) st B #FoAzE 4o $HIA
T4 Weks AT AEo Fodd o8 AR F, 2A4E 8F

olg| g FA & Bkl TAHo] UHA HE & 7+ 898 ] Elo|HE Al9fstal, & 88 ARE
e 74 B AAHA HFH R F 17709 e e om _
Bl AR 2zte) Ay Bge pAey  E 2 TEEE SENS AT SANH g2
q ez FAHNCH, & ATFA ARE & T8 A8 HY SAEN = 88)
17709 A% B2} 2 Bge] 2HE <E 1> 78 | Githup | SO0 | Co08le | g

- = orge ode
3l ] 3

;Lxﬂ ZL—O—E X‘" }\]Q(ﬂ 9)\ . Pl:—?‘l' Q‘l—-:—:'L 1H E—E —/1\— %%x]_ 451361 201:61 12\33 11\:8]
2 AZE o] izt ofye} 3¢l At (51.13%) | (22.72%) | (13.63%) | (12.50%)
A AR o ddelgleng 4 HRAE T2 AR N = 88)
3 GEo A2 AR s Welge] #4) P | 2o | s | oaod | 3
& HAasgelr] st 58 2 Y sF 1% sun 421 261 91 1149
o] AR} 2ROE 7HH1H ME BES gRo oH (47.72%) | (29.54%) | (10.27%) | (12.50%)
2 WS F o2 A 39 AL/ 4 MY (back- 2E &2 AFEol AT H BHN = 85)

o A ALt o am ma o 14 24 34 44
translation)<= A A3}, }/]5 AE T3 vlast T o] A} o] 4 o] o] A}
of Zol7h Y= FEe FAAT ouny | 457 309 713 6

° " (51.13%) | (34.09%) | (7.95%) | (6.81%)
AW (N =
2| JHE(N = 89)
4.2 M= T8 7% G4 EE
i sz 834 51
B AFgME A7 B3 A5 fste] 2l °or (94.30%) (5.68%)
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Aol AHgstRen, s oA 7]
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SE &2 2ZEY ] AL o A Hol
& Siacs

|
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o X0 i\

L

o gdt rlo

Ad 28 FR AAAEE 7] Sl
4] (statistical power analysis)<
*Power 3.1.5 £~ZES|oj & &&3}
Ej”]—( = 0.05, power = 0.8, medium
2 e 72 R3] A2E 99
% 71E 8BoE F4 1?4‘221?}. ute}

oﬁi

U

& AgEte Zo® Yepgon, A & A
T SHAEY AT FATH ARE <FE 2> &
oo} 9l

B AT A 1% HE dolH & PLS(Partial
Least Square)E o] &sfo] £4 E] 1L, A=
Smart PLS Version 2.0.M3 2135 2835}
PLSE o8& AFste 27 ‘471"‘/} NEE o] &
2 E& 75 (theory-building)dt 17} 3t 3 A
AT Ags Aoz d#A S tHKline, 2010;
Fornell and Bookstein, 1982]. & 5 S A A3 3}
8 Fofo] V|E CJEES LF &2 AXEY Y
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WEolghs @l 28AA

I

N2 ol2r 13y
& FESE 9YH AL AW dFol7] fEo
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B3 e W
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A= 2z Wl tigk 34 59 2l AAgke]
22 AAZERT Aok b, 11 gko] 07 o)A H o
oF 3}= 70| YukA o] tHChin, 1998]. A A Hlo]E]

i

9.

<¥ 3> WA Mzt

Zke] 2l A A gk(factor loading)
ot 4

OE B 5 B A% Ashe <E 3
A2 s

PI Ol OCB-I |OCB-O| IS
PI1 0.937 | 0286 | 0.154 | 0484 | 0.354
PI2 0.928 | 0401 | 0.227 | 0.538 | 0.386
PI3 0.899 | 0309 | 0.072 | 0.464 | 0.367
on 0357 | 0897 | 0.230 | 0502 | 0.163
O12 0363 | 0925 | 0.202 | 0518 | 0.293
o 0272 | 0.679 | 0.153 | 0.585 | 0.297
OCB-11| 0.108 | 0.189 | 0.820 | 0.177 | 0.313
OCB-12| 0.060 | 0.027 | 0.825 | 0.151 | 0.148
OCB-I3| 0316 | 0.206 | 0.784 | 0.256 | 0.167
OCB-14| 0.038 | 0.172 | 0.833 | 0.148 | 0.458
OCB-I5| 0226 | 0.208 | 0.716 | 0.289 | 0.223
OCB-O1| 0.390 | 0.560 | 0.303 | 0.871 | 0.489
OCB-O2| 0.517 | 0540 | 0191 | 0.860 | 0.394
OCB-O3| 0.441 | 0.240 | 0.071 | 0.733 | 0.269
IS1 0344 | 0176 | 0.389 | 0.388 | 0.850
152 0441 | 0368 | 0.285 | 0493 | 0.812
1S3 0260 | 0179 | 0317 | 0.328 | 0.921
PL A2 =74, O 22 A#14, OCBL: °|eH 3%,
OCB-O: 24 ¢34 %5, IS A4 #Fd 9=,
2 ATl AHEE EEES WHIAEER o] Fo
A At HGAEE o] &38t] PLS £4 L st
HAolM, W8 FEef AR =e 74 29 AA gk
v A §48 AlE = (composite reliability) &
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m%ﬂ«—er.-q 29
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A THChin, 1998]. & Aol A}
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S T«

39 7§ <FE 4>l AAH
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{9l L Factor Loading t-value AVE CR Cmlozdits
Alpha
PI1 0.937 44.343
Azt
=7 P12 0.928 54.272 0.849 0.944 0.911
PI3 0.899 18.075
on 0.897 23.126
ZA A
474 OI2 0.925 35.222 0.707 0.877 0.794
OI3 0.679 5.825
OCB-I1 0.820 8.548
OCB-12 0.825 7.381
o e} 4
o OCB-I3 0.784 9.239 0.678 0.897 0.858
[)
OCB-14 0.833 11.426
OCB-I5 0.716 6.742
o OCB-01 0.871 26.154
a
297 A% OCB-02 0.860 20.678 0.635 0.862 0.765
OCB-03 0.733 7.193
~ IS1 0.850 17.261
7o
A4 o= 1S2 0.812 9.439 0.744 0.897 0.827
1S3 0.921 24.028
& 712AQ1 05 ool er, 7 FA7E ¢ A i EHYEE TEs7] YallAe T &
q Ns e 2gekE 95 gk 94 BF A% 7] 9 AVERRS] ABTol B TANEE 2 4
<A<l o A=Y 8 ¥ SO Fornell an er, .
2121 07 o] 3o 2 e 82159 1 B9 AT #ET Aok dtHFornell and Larcker, 1981
o A8 FEel AUFE SASFAUDoll et al, < 5olA B 5 e woh ol ZE Aol

2004; Fornell, and Larcker 1981; Hair et al., 1998]. AVEZ S| Aol & +4 /NdE3e A
<E 5>t TANES AVERY AFZ SR 2 e mepq B A7 245
3 2 AN 2 dBASE UER AL 9ok PLS & 3 HYEE ST & o
<E 5> ol 7 #d Egd
Bt
(FE2T A PI Ol OCB-I OCB-O 1S
5.30
PI (1.408) 0.921
513
Ol (1565) 0.335 0.841
5.80
OCB-1 (1523) 0.172 0.250 0.797
5.51
OCB-O (1.480) 0.470 0.356 0.256 0.823
4.83
IS (1.445) 0.321 0.168 0.370 0.369 0.863
P A28 =74, Ol 2% A4, OCBL: °|etd &%, OCBO: 24 54 d%, IS A4 o] o
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52714 8435
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WAES ASH 4§ Ed] T T
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N £z 24
< ANt Atk PLSE 53 7% 2y A3
= %

72
HYsel Fodse Ba 498 ®R), A=
A%el 27, £35, EA4 fo4 5 Ed
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A2 =74e 24 AARY dalA 11.2%

o HyEe noF
% olgd A% A
A, 274

A 2ol olsf 28.0%7F

106"

22 AL Z2AES
A P53 2AE¢H dF
He A2 Ueiyd.

Ao A AN HEL AZE] Yt

AE 811 ko] AR A% (path coefficient) & 4
HE Ads v 2o A9 =740 27
AAA v e dgdd e 3352 YERon, A
2e =74 24 &84 dFol vAe FF
g 3842 UEstth o AZ4E =40
oletA ol mA= dFHL 10602 e

om o EAAOR fonsA Ukt B9
22 HAHe| oehH PEF 28 ¢4 PF

of mA& YFHL 2177 2572 YEO T, o

olEty BF

=3 A
(Organizational
Identity: OI)
R2=0.112

Azt =74
(Perceived
Instrumentality: PI)

(OCB-T)
R2=0.074

FAAE 92
(Intention to
Sustain: IS)

R?=0.231

23 =34 BF

.384%*

(OCB-0)
R2=0.280

 am em\mm = s == =

ZHAUNRF
(Organizational Citizenship
Behavior: OCB)

“p < .01, p < .05, ns. not significant at p < .05 level.

<37 2> 2ol Az AT Y MY

<E 6> &2 oo Zn

744 A=E AZASF t-value EF0x A=
H1 ALE =3 — 22 A4 335 3.303" 0.108 A €
H2 A9 =74 — o84 35 106 0.777 0.140 71z
H3 AZE 514 - 23 £87 Y% 383 3.513" 0.103 A €l
H4 z2 AAAR — ety PF 217 2242 0.108 A
H5 23 AAN — =3 £¢4 Y5 257 2.929" 0.090 A €
H6 olEty YT — Fo A& 9= 318 2.951" 0.127 A €
H7 Z3 ¢4 P55 - Fd A% 9= 288 2,605 0.116 A
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