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1  Introduction
Several  articles  in  UPGRADE  and  Novática’s  2001

issue  on  Open  Source/Free  Software  [1]  (referred  to  from
now  on  as  simply  ‘Libre ’  software)  noted  that  the  compo-
sition  of  development  teams  was  changing,  from  all-
volunteer  teams  to  teams  with  paid  participants  from
industry,  government  or  not-for-profit  organizations  [2].
While  the  Libre collaborative  approach  is  not  a  panacea,
there  are  enough  success  stories  to  conclude  that  this
development  paradigm  is  viable  and  important.  At  the
same  time,  a  much  higher  number  of  Libre projects  have
been  abandoned  before  reaching  the  goals  they  set  out  to
achieve  at  their  outset  [28].  Therefore,  an  important  ques-
tion,  recognized  by  a  number  of  researchers  [3-8]  is:  what
factors  lead  to  success  or  failure  of  Libre projects?

Recently  Libre software  development  projects  have
been  recognized  as  a  form  of  ‘commons’,  where  sets  of
volunteer  and  paid  professional  team  members  from  all
over  the  globe  collaborate  to  produce  software  that  is  a
public  good  [9-13][53]. This  recognition  provides  the
opportunity  to  connect  separate  streams  of  research  on
the  management  of  natural  resource  commons  ([14][15]
provide  summaries)  with  the  more  traditional  informa-
tion  system  research  related  to  the  production  of  soft-
ware,  and  Libre  software  in  particular.

Viewing  Libre projects  as  a  commons  focuses  atten-
tion  on  attributes  and  issues  related  to  collective  action,
governance,  and  the  often  complex  and  evolving  sys-
tem  of  rules  that  help  to  achieve  long-enduring  com-

mons  [16]. Hardin’s  famous  phrase,  "Tragedy  of  the
Commons,"  [17]  describes  settings  where  users  who
share  a  commons  (e.g.,  a  pasture)  over-consume  the
resource,  leading  to  its  destruction.  For  each  herdsman,
the  addition  of  one  more  animal  to  the  herd  adds
positive  utility  because  it  is  one  more  animal  to  sell.
The  negative  is  that  it  is  one  more  animal  grazing  on
the  commons.  The  rational  choice  of  each  herder  is  to
add  more  animals,  leading  eventually  to  overgrazing  of
the  commons.

But  because  Libre software  are  digital,  over-con-
sumption  of  the  commons  is  not  the  concern.  Sustain-
ing  (and  perhaps  growing)  a  team  of  developers  is.  In
these  settings  the  tragedy  to  be  avoided  is  the  decision
to  abandon  the  project  prematurely,  not  because  of  an
external  factor  (such  as  a  better  technology  has  come
along  that  is  a  better  solution  than  what  the  project  will
produce),  but  because  of  some  kind  of  problem  internal
to  the  project  (such  as  a  conflict  over  project  direction,
loss  of  financial  support,  etc.). (See Endnote 1.)
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Since  this  is  an  important  point,  let  me  try  and
analyze  this  particular  tragedy  following  Hardin’s  logic.
In  Libre software  development  settings,  developers  (and
possibly  users,  testers,  documenters)  replace  the  herds-
men  as  decision-makers.  The  motivation  for  these  peo-
ple  to  participate  is  in  part  the  anticipation  that  the
software  being  produced  will  fill  a  personal  or  organi-
zational  need.  However,  research  on  Libre developer
motivations  [58]  has  shown  that  participants  receive
other  positive  benefits  from  participating.

From  the  developer’s  perspective,  it  is  worth  spend-
ing  one  unit  of  time  contributing  to  this  project  because
he  is:  (1)  getting  his  name  known  and  thus  increasing
the  possibility  for  future  job  or  consulting  opportuni-
ties,  (2)  learning  new  skills  through  reading  source  and
peer-review  of  their  code  submissions,  and/or  (3)  get-
ting  paid  by  his  employer  to  participate.

Alternatively,  the  logic  might  be  taken  to  stop  con-
tributing  time  because  he  does  not  like  the  direction  in
which  the  project  is  going,  or  that  his  contributions  are
not  being  accepted  and  he  is  not  receiving  adequate
feedback  on  why.  In  these  situations,  the  accumulation
of  developer  dissatisfaction  may  lead  to  premature  project
abandonment,  because  of  factors  internal  to  the  project.

The  tragedy  of  the  commons  in  this  context  is  about
the  premature  loss  of  a  production  team,  not  over-
appropriation  as  in  Hardin’s  famous  pasture  example.
Consequently,  a  key  concern  faced  by  Information  Tech-
nology  (IT)  organizations  who  are  considering  Libre
software  as  a  policy  or  strategy  is  how  can  a  vibrant
production  and  maintenance  effort  be  sustained  over
the  longer  term  and  how  can  the  premature  abandon-
ment  of  the  project  be  avoided.

In  "Governing  the  Commons"  [18],  Elinor  Ostrom
emphasized  that  in  some  environmental  commons  set-
tings  Hardin’s  tragedy  is  avoided  –  the  commons  be-
comes  "long-enduring"  –  because  of  the  institutional
designs  created  by  self-governing  communities.  Institu-
tions,  in  this  context,  can  be  defined  as  sets  of  rules  –
either  formal  or  informal  –  consisting  of  monitoring,
sanctioning  and  conflict  resolution  mechanisms  that  help
to  create  appropriate  incentive  structures  to  manage  the

commons  setting.  In  Libre software  commons  settings,
the  evolution  of  project  institutions  may  help  to  explain
why  some  Libre software  projects  move  more  smoothly
from  alpha  to  beta  to  stable  and  regular  release  cycles
and  grow  and  maintain  larger  development  teams  and
user  communities,  while  other  projects  become  aban-
doned  before  they  reach  maturity.  While  research  shows
that  a  vast  majority  of  Libre software  projects  have
either  one  developer  or  small  teams  [48-52],  I  think  the
influence  of  institutional  design  will  become  increas-
ingly  critical  as  projects  grow  (in  terms  of  interested
parties)  and  mature.

Moreover,  the  increasing  involvement  of  firms  and
government  agencies  in  Libre software  development  will
undoubtedly  lead  to  more  complex  institutional  envi-
ronments. For  this  reason,  I  think  attention  to  the  insti-
tutional  designs  of  Libre projects  is  critically  important
as  Libre software  collaborations  (and  other  "open  con-
tent  collaborations",  see  [13])  become  more  common-
place.

This  paper  describes  some  components  of  a  five-
year  research  program  just  underway  which  will  study
the  institutional  designs  of  Libre software  development
projects  from  a  commons  perspective.  A  primary  goal
of  the  research  program  is  to  identify  design  principles
that  contribute  to  the  ultimate  success  or  failure  of
these  projects.  The  paper  is  organized  in  the  following
manner.

First,  I  explain  why  Libre software  development
projects  are  a  type  of  commons,  or  more  specifically,  a
"common  property  regime". Next,  I  define  what  we
mean  by  institutions  and  describe  a  theoretical  frame-
work  utilized  by  many  social  scientists  to  study  institu-
tional  designs  of  environmental  commons  settings.  I
then  describe  the  general  trajectory  of  Libre software
development  projects,  and  discuss  ways  to  measure
success  and  failure  at  these  stages  of  this  trajectory.  I
provide  some  examples  of  hypotheses  related  to  institu-
tional  designs  that,  when  empirically  tested,  could  help
to  identify  design  principles  for  Libre software  projects.
I  close  with  a  discussion  of  why  this  should  matter  to
IT  professionals.

Figure 1: A General Clasification of Goods. (Adapted from [21:7].)
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2 Libre Software  Are  Public  Goods  Developed
by  Common  Property  Regimes
It  is  possible  to  view  Libre software  from  two  per-

spectives:  use  and  development.  I’ll  consider  the  use
side  first.  Social  scientists  recognize  four  categories  of
goods,  private,  public,  club  and  common  pool  resources
distinguished  by  two  properties  (Figure  1)  [22][21]:
first,  how  easy  or  difficult  is  it  to  exclude  others  from
using  or  accessing  the  good?  second,  does  the  good
exhibit rivalrous  properties?  That  is,  if  I  have  one  unit
of  the  good,  does  that  prevent  others  from  using  it  as
well?

Traditional  proprietary  software  can  be  classified  as
a  club  good  in  Figure  1.  The  digital  nature  of  software
(downloadable  over  the  Internet  or  copied  off  of  CD-
Rom)  makes  it  non-rivalrous.  The  pricing  for  access
(and  the  do-not-copy  restrictions  of  the  "shrinkwrap
license")  make  exclusion  of  non-purchasers  possible
[53].

But  in  many  cases,  this  exclusion  is  not  always
successful.  It  is  widely  understood  that  there  illegal
copying  of  proprietary  software  occurs,  creating  a  dif-
ferent  form  of  club  with  an  entrance  to  the  club  based
on  the  wiliness  to  risk  being  caught  rather  than  on  a
price  for  access.  But  regardless  of  whether  the  com-
pany  can  successfully  crack  down  on  illegal  bootleg-
ging  of  their  software,  because  of  its  digital  nature,
proprietary  software  falls  in  the  club-good  category.

Libre software  differs  from  proprietary  software  in
that  Libre licenses  (such  as  the  GNU  General  Public

License)  permit  users  to  copy  and  distribute  the  soft-
ware  wherever  they  please  as  long  as  they  comply  with
the  specifications  of  the  license  [54].  These  licenses
provide  a  mechanism  for  acting  upon  a  violation  of  the
specified  rules,  so  exclusion  is  theoretically  possible
through  litigation  under  contract  or  copyright  law  [61-
62],  but  in  most  cases  this  is  unlikely  [61].

Since  Libre software  is  also  non-rivalrous  –  it  is
freely  copied  digitally  over  the  Internet  or  on  CD-ROM
(such  as  in  the  case  of  a  Linux  distribution,  for  exam-
ple)  –  technically,  it  should  be  classified  as  a  club  good
–  a  club  with  no  "fee"  other  than  license  compliance  to
join.  But  given  that  Libre software  distribution  is  global
in  reach  with  no  monetary  cost  associated  with  it,
many  classify  it  a  public  good  [23-25][25][55].

Now  let  me  turn  to  a  discussion  about  the  produc-
tion  of  Libre software. I  noted  earlier  that  some  consider
Libre software  projects  a  form  of  "commons"  [25][54].
McGowan  [53]  refers  to  these  commons  as  "social
spaces"  for  the  production  of  freely  available  and  modi-
fiable  software.

While  these  projects  involve  collaboration,  and  con-
trary  to  what  some  might  believe,  there  are  property
rights  (copyright)  and  ownership  issues  in  these  com-
mons  [53].

Raymond  (cited  by  McGowan)  defines  owners  of  a
Libre software  project  as  ones  who  have  "exclusive
right,  recognized  by  the  community  at  large,  to  redis-
tribute  modified  versions"  [53: 24].  According  to
Raymond,  one  becomes  owner  of  a  project  by  either:

Figure 2: A Framework for Institutional Analyisis of Commons Settings. (Adapted from [21:73].)
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(1)  being  the  person  or  group  who  started  the  project
from  scratch;  (2)  being  someone  who  has  received
authority  from  the  original  owner  to  take  the  lead  in
future  maintenance  and  development  efforts;  (3)  being
a  person  who  takes  over  a  project  that  is  widely
recognized  as  abandoned  and  makes  a  legitimate  effort
to  locate  the  original  author(s)  and  gets  permission  to
take  over  ownership.  McGowan  adds  a  fourth  option  –
the  "hostile  takeover"  –  where  the  project  can  be
hijacked  or  "forked"  because  of  the  "new  derivative
works"  permissions  provided  by  the  license.  Forking
often  occurs  when  a  project  is  deemed  by  some  on  the
team  to  be  headed  technically  or  functionally  in  the
wrong  direction.  A  kind  of  mutiny  can  occur  and  a
new  project  is  created  using  the  existing  source  from
the  old  project.  The  result  is  two  competing  versions
[53].

Some  readers  might  find  the  definition  of  Libre
project  owners  by  Raymond  somewhat  troublesome.
This  definition  encapsulates  Raymond’s  libertarian  view
of  Libre projects,  where  the  community  as  a  whole
somehow  together  recognizes  ownership  rights  and  col-
lectively  acts  as  one  to  support  them.  To  some,  this
collective  recognition  and  action  may  appear  rather
hard  to  believe.

An  alternative  way  of  identifying  or  defining  an
owner  in  Libre software  settings  is  through  a  person  or
team’s  ability  to  initiate  or  maintain  a  coherent  collec-
tive  development  process.

From  this  perspective,  ownership  is  more  a  result  of
the  barriers  against  expropriation  and  does  not  require
some  mystical  collective  endorsement.  The  reader  should
note  too  that  this  alternative  definition  of  Libre owner-
ship  is  consistent  with  Raymond  and  McGowan’s  four
ways  to  become  a  recognized  Libre software  owner
listed  above.

Given  the  ownership  aspects  above,  here  is  the  key
point:  Libre software  projects  are  a  form  of  self-govern-
ing  "common  property  regime,"  with  developers  work-
ing  collaboratively  to  produce  a  public  good
[9][11][12][27] [13][25][53][54].  While  ‘commons’  is  the
term  most  often  used,  "common  property  regime"  more
accurately  describes  Libre software  projects.

 The  recognition  of  Libre projects  as  a  form  of
common  property  regime  provides  an  opportunity  to
connect  knowledge  amassed  over  the  years  on  the
governance  and  management  of  natural  resource  com-
mons  under  common  property  settings (e.g.,  [14][15]).

Weber  recently  noted  the  importance  of  governance
and  management  in  Libre software  projects  when  he
stated:  "The  open  source  process  is  an  ongoing  experi-
ment.  It  is  testing  an  imperfect  mix  of  leadership,
informal  coordination  mechanisms,  implicit  and  explicit
norms,  along  with  some  formal  governance  structures
that  are  evolving  and  doing  so  at  a  rate  that  has  been
sufficient  to  hold  surprisingly  complex  systems  together"
[12:189].

3 A  Framework  for  Studying  The  Institutional
Designs  of  Libre Software  Projects
Weber’s  recognition  of  social  norms,  informal  coor-

dination  processes  and  formal  governance  structures
coincides  with  what  political  scientists  and  economists
refer  to  as  "institutions"  [18][21][31].  For  more  than  40
years,  researchers,  including  this  author  [32-34],  have
utilized  the  "Framework  for  Institutional  Analysis"  (Fig-
ure  2)  to  organize  thinking  about  environmental  com-
mons  cases  [31:8].  This  framework  has  not  yet  been
applied  to  the  study  of  Libre software  commons,  but
the  analytic  lens  it  provides  complements  other  Libre
software  research  underway  by  researchers  in  more
traditional  information  systems  fields  (e.g., [35-38]).

Consider  the  situation  where  an  analyst  is  trying  to
understand  why  a  particular  Libre software  project  is
lively  or  why  it  is  losing  momentum.  Figure  2  depicts
Libre projects  as  a  dynamic  system  with  feedback.  The
analyst  might  begin  studying  the  project  by  first  look-
ing  to  elements  on  the  left-hand  side:  the  physical,
community  and  rule  attributes.

Physical  attributes  refers  to  a  variety  of  variables
related  to  the  software  itself  or  to  some  of  the  infra-
structure  to  coordinate  the  team.  These  include  the  type
of  programming  language(s)  used,  the  degree  to  which
the  software  is  modular  in  structure,  and  the  type  of
communication  and  content  management  infrastructure
used.

Community  attributes  refers  to  a  set  of  variables  relat-
ing  to  the  people  engaged  in  the  Libre software  project,
such  as  whether  they  are  volunteer  or  paid  to  participate,
whether  they  all  speak  the  same  language  or  not,  and
aspects  that  are  more  difficult  to  measure  related  to  social
capital,  such  as  how  well  team  members  get  along,  how
well  they  trust  each  other  [63],  etc.  This  component  also
includes  other  non-physical  attributes  of  the  project,  such
as  its  financial  situation  and  the  sources  that  provide  this
funding  (e.g.,  a  foundation).

Rules-in-use  refers  to  the  types  of  rules  in  place
that  are  intended  to  guide  the  behavior  of  participants
as  they  engage  in  their  day-to-day  activities  related  to
development,  maintenance  or  use  of  the  Libre software.
The  specific  Libre license  used  is  one  important  compo-
nent  of  the  rules-in-use  category.  But  I  expect  that  most
Libre projects  –  especially  more  mature  ones  with  larger
numbers  of  participants  –  will  have  other  sets  of  formal
or  informal  rules  or  social  norms  in  place  that  help  to
coordinate  and  manage  the  project.

The  middle  section  of  Figure  2,  Actors  and  the
Action  Arena,  indicates  a  moment  or  a  range  of  time
where  the  left  side  attributes  remain  relatively  constant
and  actors  (e.g.,  software  developers,  testers,  users)
involved  in  the  Libre software  project  make  decisions
and  take  actions  (e.g.,  programming,  reviewing  code,
deciding  to  reduce  or  stop  their  participation,  etc.).  The
aggregation  of  these  actors  making  decisions  and  taking
actions  is  depicted  as  Patterns  of  Interactions  in  Figure
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2.  The  accumulation  of  actions  results  in  some  Out-
come  (right  side,  bottom  of  Figure  2).  An  outcome
could  be  a  change  in  the  physical  attributes  of  the
Libre software  commons  (e.g.,  a  new  release),  a  change
in  the  community  attributes  of  the  project  (e.g.,  new
people  joining  in  or  people  leaving),  a  change  to  the
existing  rules-in-use  (e.g.,  a  new  system  for  resolving
conflicts)  or  any  combination  thereof.  In  Figure  2,
these  kinds  of  changes  are  depicted  through  the  feed-
back  system  from  outcome  to  the  three  sets  of  com-
mons  attributes  on  the  left  side  of  the same figure,  and
a  new  time  period  begins.

Much  of  what  institutional  analysis  is  about  is  the
study  of  rules,  from  formal  laws  to  informal  norms  of
behavior,  standard  operating  procedures,  and  the  like.
Embedded  in  the  rules-in-use  category  of  Figure  2  are
three  nested  levels  that,  together,  influence  actions  taken
and  resultant  outcomes  at  these  different  levels  of
analysis  [39].  Operational  level  rules  affect  the  day-to-
day  activities  made  by  participants  in  the  Libre software
commons.  These  can  be  formally  written  rules,  or,
perhaps  more  often  in  Libre settings,  could  be  commu-
nity  norms  of  behavior.

An  example  of  operational  rules  might  be  the  pro-

cedures  for  adding  new  functionality  to  the  next  release
of  the  software.  Another  example  might  be  rules  on
promoting  a  particular  developer  to  a  position  where  he
or  she  has  more  decision-making  responsibility  in  the
project.  The  Collective-Choice  level  represents  the  dis-
cussion  space  where  team  members  with  authority  de-
fine  group  goals,  and  create  or  revise  operational  rules
to  move  the  team  toward  these  goals.  In  addition,  at
this  level  there  is  a  system  of  collective-choice  rules
that  define  who  is  eligible  to  change  operational  rules
and  specify  the  process  for  changing  these  rules  [21].
Collective-choice  rules  might,  for  example,  determine
how  the  team  can  change  the  process  of  code  review
before  new  code  can  be  checked-in  or  "committed"
[40]. Constitutional-Choice  level  rules  specify  who  is
eligible  to  change  collective-choice  rules  and  also  de-
fine  the  procedures  for  making  such  changes.  For  ex-
ample,  if  the  formally  designated  leader  of  a  Libre
project  has  decided  to  move  on  to  a  new  opportunity,
constitutional-choice  rules  would  outline  how  a  replace-
ment  is  chosen.

At  each  level,  there  can  be  systems  for  the  monitor-
ing  of  rule  conformance  and  systems  for  sanctioning
when  rules  are  broken.

Figure 3: Stages of Libre Projects Software and Outcome (Success) Measures. (Adapted from Schweik
and Semenov, 2003 [46].)
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In  short,  at  any  point  in  time  in  the  lifecycle  of  a
Libre software  project,  programmers,  users,  and  testers
will  make  their  decisions  on  how  they  participate  based
on  the  existing  physical,  community  and  institutional
attributes  of  the  project,  as  well  as  their  anticipation  of
where  the  project  is  headed  and  their  own  personal
circumstances.  Participants  make  decisions  and  take
actions  at  three  levels:  operational,  collective-choice
and,  less  frequently,  constitutional-choice.

One  hypothesis  to  be  tested  in  this  research  is  that
the  systems  of  rules-in-use  at  any  one  of  these  levels
will  become  more  complex  as  a  Libre software  project
matures  and  gains  participants.  I  also  expect  the  insti-
tutional  design  to  become  more  complex  in  situations
where  one  or  more  organizations  (e.g.,  firms,  non-
profits  or  government  agencies)  provide  resources  to
support  the  project.  This  is  consistent  with  McGowan
[53:5]  when  he  states:  "The  social  structures  necessary
to  support  production  of  large,  complex  projects  are
different  from  the  structures  –  if  any  –  necessary  to
support  small  projects…".

4 The  Trajectory  of  Libre Software  Projects
I  now  turn  to  the  question  of  how  to  evaluate  the

"Outcomes"  component  in  this  framework.  While  Fig-
ure  2  reveals  a  feedback  loop  to  draw  attention  to  the
dynamic  and  evolutionary  nature  of  these  projects
[48][45],  it  doesn’t  depict  these  longitudinial  properties
very  well.  For  this  reason  I  include  Figure  3.

In  earlier  work  [46]  I  argued  that  Libre software
projects  follow  a  three-stage  trajectory  (Figure  3):  (1)
initiation;  (2)  a  decision  to  "go  open"  and  license  it  as
Libre software;  and  (3)  a  period  of  growth,  stability  or
abandonment.  Most  of  Libre software  research  focuses
on  projects  at  Stage  3.  But  some  of  the  decisions  made
at  the  earlier  stages  may  be  critical  factors  leading  to
the  outcome  of  growth  or  abandonment  at  Stage  3.

Consider  Stage  1  in  Figure  3.  In  many  cases,  Libre
software  projects  start  with  a  private  consultation  of
one  or  a  few  programmers  working  together  to  develop
a  ‘core’  piece  of  software.

At  this  juncture,  the  software  may  not  yet  be  placed
under  a  Libre software  license  or  made  available  on  the
Internet,  and  in  some  circumstances  the  team  may  not
even  be  planning  at  the  moment  to  license  it  as  Libre
software.  But  critical  design  decisions  may  be  made  at
this  stage,  such  as  the  modularity  of  the  code,  which
might  greatly  influence  how  well  the  software  can  be
developed  in  a  Libre common  property  setting  in  Stage
3.

While  the  "small  and  private  group  starting  from
scratch"  scenario  is  probably  what  most  might  think  of
in  the  initiation  phase  of  a  Libre software  project,  there
is  at  least  one  other  alternative:  "software  dumping"
[60].  In  these  situations,  the  software  first  is  developed
under  a  more  traditional,  proprietary,  closed-source,
software-development  model  within  a  firm.  At  some

point  –  perhaps  after  years  of  work  –  decision-makers
may  make  a  strategic  decision  not  to  support  the  soft-
ware  any  more,  and  as  a  consequence,  make  the  code
available  and  license  it  as  Libre software.  This  scenario
may  become  more  prominent  in  future  years  if  software
firms  continue  to  consider  Libre software  as  part  of
their  business  strategy.

The  "going  open"  stage  (Figure  3,  Stage  2)  is
probably  brief  but  perhaps  not  as  simple  as  it  might  at
first  appear.  In  this  stage,  team  members  decide  on  an
appropriate  Libre software  license,  and,  perhaps  more
importantly,  create  a  public  workspace  and  a  collabora-
tive  infrastructure  (e.g.,  versioning  system,  methods  for
peer  review,  bug  tracking  mechanism,  etc.)  to  support
the  project.

Platforms  like  Sourceforge.net  and  Freshmeat.net  have
made  this  step  fairly  easy,  but  there  are  some  projects
that  utilize  web-based  platforms  that  they  have  imple-
mented  themselves.

I  should  note  at  this  juncture  that  in  some  Libre
projects,  Stages  1  and  2  can  be  conflated.  It  may  be  a
relatively  common  phenomenon  where  a  founding  mem-
ber  has  an  idea  and  immediately  broadcasts  an  appeal
for  other  partners  to  help  in  the  development  of  the
project.

This  appeal  may  immediately  involve  the  creation
of  a  project  page  on  the  web  or  on  a  hosting  site  such
as  Sourceforge.net.  But  regardless  of  how  the  project
gets  through  Stage  2,  the  next  step  is  Stage  3  of  Figure
3.  This  stage  describes  the  period  in  the  project’s  life
cycle  where  the  software  is  actively  being  developed
and  used  under  Libre software  licensing  and  is  publicly
available  on  the  Internet.  Many  of  the  early  studies  of
Libre software  projects  focused  on  cases  that  fall  under
the  "high  growth"  (in  terms  of  market  share  or  number
of  developers)  success  stories  such  as  Linux  or  Apache
Web  Server.  Achieving  this  stature  is  often  the  default
or  assumed  measure  of  success  of  these  projects  in
Libre software  literature.

However,  empirical  studies  of  Libre software  have
shown  that  the  majority  of  projects  never  reach  this
stage  and  many,  perhaps  most,  involve  only  a  small
number  of  individuals  [48-52].  Some  of  these  studies
may  be  focusing  on  projects  in  the  early  days  of  their
life  cycle,  where  people  are  working  to  achieve  high
growth.  But  in  other  instances,  members  of  a  particular
project  may  be  quite  satisfied  to  remain  "stable"  and
active  with  a  small  participant  base  (Figure  3,  Stage  3:
Small  Group).  Some  Libre software  projects  in
bioinformatics  might  provide  examples  of  these  kinds
of  circumstances  [47].

The  main  point  regarding  Figure  3  is  that  there  are
important  stages  in  the  trajectory  of  Libre software
projects  and  that  the  measures  for  success  and  failure
will  likely  change  during  these  stages.  Moreover,  physi-
cal,  community  and  institutional  attributes  of  projects
will  evolve  as  well.
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5 Measuring  Success  or  Failure  of  Libre Soft-
ware  Projects  along  This  Trajectory
I  noted  earlier  that  a  goal  of  this  research  project  is

to  define  "design  principles"  that  lead  to  successful
Libre software  collaborations.  In  the  empirical  work  I
am  just  initiating,  success  or  failure  of  Libre projects  is
the  concept  I  seek  to  explain.  What  follows  is  a
description  of  one  method  for  measuring  success  and
failure.  Others  have  undertaken  research  trying  to  quan-
tify  this  as  well,  and  I  build  upon  their  important  work
[3][4][8][41].

For  my  purposes,  an  initial  measure  of  success  or
failure  in  Libre project  collaboration  requires  asking
two  questions  in  sequence.  First,  does  the  project  ex-
hibit  some  degree  of  development  activity  or  from  a
development  perspective  does  the  project  look  aban-
doned?  Second,  for  projects  that  appear  to  be  aban-
doned,  were  they  abandoned  for  reasons  that  were
outside  of  the  team’s  control?  Let  me  elaborate  on  each
question.

5.1  Does  The  Project  Exhibit  Developer
Activity  or  Does  It  Look  Abandoned?

Several  studies  have  measured  whether  a  Libre soft-
ware  project  is  ‘alive’  or  ‘dead’  [48],  by  monitoring
changes  in  the  following  physical  attribute  variables  of
the  software  (Figure  2)  over  some  period  of  time:
� Release  trajectory  (e.g.,  movement  from  alpha  to

beta  to  stable  release) [3].
� Version  number  [3][48].
� Lines  of  code  [48][43].
� Number  of  ‘commits’  or  check-ins  to  a  central  stor-

age  repository  [45].
Similarly,  the  analyst  could  monitor  changes  in  com-

munity  attribute  variables  (Figure  2)  such  as:
� The  activity  or  vitality  scores  as  measured  on  col-
laborative  platforms  such  as  Sourceforge.net  or
Freshmeat.net  [3][8][48].

Obviously,  if  any  of  these  metrics  show  some  change
over  a  period  of  time,  the  project  demonstrates  some
level  of  activity  or  life.  A  key  issue  here  will  be
deciding  what  time  range  will  be  long  enough  to
determine  a  dead  or  abandoned  project.  I  expect  that
some  more  mature  software  projects  may  show  periods
of  dormancy  in  terms  of  development  activity  until
some  interesting  new  idea  is  suggested  by  a  developer
or  user.  Consequently,  the  range  of  time  with  no  signs
of  activity  should  be  relatively  long  in  order  to  deter-
mine  project  death,  or,  better  yet,  the  analyst  should
find  some  acknowledgment  in  project  documentation
(e.g.,  website)  that  the  project  has  been  closed  down  or
abandoned.

5.2  If  The  Project  Looks  Abandoned,  Did  The
Abandonment  Occur  because  of  Factors  Outside
of  The  Team’s  Control?

A  classification  of  a  project  as  dead  does  not  by

itself  necessarily  mean  it  was  a  failed  project  [63].
Some  projects  may  exhibit  no  activity  because  they
have  reached  full  development  maturity:  the  software
produced  does  the  job  and  requires  no  more  improve-
ments.  In  these  instances,  the  project  would  be  classi-
fied  as  a  success  story,  not  a  failure.

In  other  instances  a  project  may  be  classified  as
dead  or  abandoned  but  have  become  so  for  reasons
outside  the  project  team’s  control,  such  as  in  the  case
where  another  (rival)  technology  has  come  along  that  is
technologically  superior  or  becomes  more  accepted  (re-
call  the  Gopher  versus  WWW  example  in  Endnote  1).
In  these  instances,  the  project  should  probably  not  be
considered  a  failure  from  a  collaborative  point  of  view
(although  in  some  cases  they  probably  could  be).  There
were  simply  rival  technologies  that  were  better  at  doing
the  job.

But  there  will  be  other  cases  where  the  project
shows  no  signs  of  development  life  and  yet  the  soft-
ware  has  not  fully  matured  to  its  full  potential  and
there  were  no  apparent  external  factors  that  led  to
developers  abandoning  the  project.  I  would  classify
these  as  premature  abandonment  cases,  for  some  factor
in  the  internal  project  led  to  people  abandoning  the
effort  before  it  reached  maturity.

Consequently,  for  this  research  program,  I  intend  to
use  the  questions  in  Section  5.1  and  5.2  to  classify
projects  into  success  or  failed  categories.  Successful
projects  will  either  show  some  level  of  life  or  will
exhibit  no  further  signs  of  development  because  it  has
reached  development  maturity.2  Projects  that  were  aban-
doned  because  of  external  influences  will  be  dropped
out  of  the  population  of  cases,  for  they  cannot  be
classified  as  either  a  success  story  or  a  failed  case.
Cases  that  appear  to  be  abandoned  prematurely  because
of  some  kind  of  internal  issue  or  issues  will  be  the
ones  classified  as  failures.  These  metrics  will  be  fairly
easy  to  collect  for  projects  that  are  in  Stage  3  (growth)
in  Figure  3.  It  will  be  more  difficult  to  identify  projects
to  study  that  fall  in  the  earlier  stages  (Stage  1  or  2),
but  when  I  do,  these  same  concepts  should  apply.

6 Toward  The  Identification  of  "Design  Princi-
ples"  for  Libre Software  Commons
Until  now,  I  have  tried  to  emphasize  four  points.

First,  that  Libre software  projects  are  a  form  of  com-
mon  property  regime  which  have  physical,  community
and  institutional  attributes  that  influence  their  perform-
ance.  Second,  that  there  are  many  ways  to  measure  the
success  and  failure  of  these  projects  but  an  important
one  will  be  a  measure  of  the  collaboration  being  aban-
doned  prematurely  (failure)  or  remaining  until  the  soft-
ware  reaches  a  level  of  maturity  (success).  Third,  that
the  institutional  designs  –  the  rules-in-use  –  are  an  area
that  has  to  date  been  largely  neglected  in  Libre software
studies.  Fourth,  that  the  identification  of  "design  prin-
ciples"  which  lead  to  success  of  these  projects  at  the
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different  stages  in  Figure  3  is  desirable  as  more  organi-
zations  turn  to  Libre software  as  an  IT  strategy.

The  identification  of  design  principles  will  require  a
systematic  study  of  Libre software  projects  at  different
stages  in  Figure  3  with  attention  given  to  appropriate
measures  of  success  and  failure  at  each  stage.  Hypoth-
eses  will  need  to  be  made  related  to  all  three  sets  of
independent  variables  –  physical,  community  and  insti-
tutional  attributes  in  Figure  1  –  based  upon  work  in
traditional  software  development,  more  recent  studies  of
Libre software  projects  explicitly,  and  relevant  work
related  to  natural  resource  commons.  But  because  of
space  limitations,  I  will  conclude  this  paper  by  provid-
ing  some  hypotheses  related  to  the  institutional  designs
of  Libre software  projects  (rules-in-use  in  Figure  1)  and
noting  their  relationship  to  studies  of  natural  resource
commons.

Libre software  projects  will  be  more  successful  (not
be  abandoned  prematurely)  if  they  include  some  degree
of  voice  by  lower  level  participants  in  the  crafting  of
operational-level  rules.

It  has  been  shown  that  in  natural  resource  commons
settings  the  resources  are  better  sustained  when  users
have  some  rights  to  make  and  enforce  their  own  opera-
tional-level  rules  [18][14].  Applying  this  to  Libre soft-
ware  projects  if,  for  example,  operational-level  rules
are  imposed  by  some  overarching  authority  without  the
consultation  of  others  working  "in  the  trenches,"  these
workers  may  become  disenchanted  and  abandon  the
project.  Alternatively,  if  developers  and  users  associated
with  the  Libre software  project  have  some  say  in  the
crafting  or  revising  of  operational-level  rules  as  the
project  progresses,  commons  theory  suggests  they  will
be  more  willing  to  participate  over  the  long  run.

Libre software  projects  will  be  more  successful  (not
be  abandoned  prematurely)  if  they  have  established
collective-choice  arrangements  for  changing  operational
rules  when  necessary.

It  has  also  been  shown  that  long-enduring  natural
resource  commons  tend  to  have  institutional  designs
that  allow  for  rule  adaptation  when  needed.  Systems
with  fixed  rules  will  more  likely  fail  because  the
understanding  at  the  time  they  were  crafted  may  be,  to
some  degree,  flawed  or  the  situation  they  were  de-
signed  to  work  in  will  eventually,  change  [15].

Libre software  projects  will  be  more  successful  (not
be  abandoned  prematurely)  if  they  have  systems  estab-
lished  to  handle  disputes  between  group  members.

Studies  such  as  Divitni  et  al.  [56]  and  Shaikh  and
Cornford  [57]  provide  discussions  on  conflict  in  Libre
software  settings.  The  most  extreme  type  of  conflict  is
"forking,"  described  earlier.  Commons  settings  with  con-
flict  management  in  place  often  result  in  early  resolu-
tion  coupled  with  new  learning,  and  understanding  within
the  group  [15:1909].  Projects  not  capable  of  handling
conflict  can  lead  to  dysfunctional  situations  where  co-
operation  is  no  longer  possible.

Libre software  projects  will  be  more  successful  (not
be  abandoned  prematurely)  if

…  they  have  systems  in  place  that  provide  for  the
monitoring  of  operational  rules.

…  they  have  some  level  of  graduated  sanctions  for
people  who  break  established  rules.

…  they  have  rule  enforcers  whose  judgments  are
deemed  effective  and  legitimate.

Operational  rules  work  only  if  they  are  enforced.
Research  in  natural  resource  commons  settings  has  shown
that  often  systems  of  low-cost  monitoring  can  be  estab-
lished  by  the  users  themselves,  and  are  most  effective
when  there  are  (at  first)  modest  sanctions  given  to  offend-
ers  [15].  Sharma,  Sugumaran  and  Rajgopalan  [59]  note
that  monitoring  and  sanctioning  systems  do  exist  in  some
form  in  Libre software  projects.  However,  in  current  Libre
software  literature  little  is  mentioned  on  this  topic.  Com-
mons  literature  suggests  that  the  chance  for  success  will
be  higher  if  there  is  formal  or  informal  monitoring  of
operational  rule  conformance  as  well  as  a  set  of  tiered
social  sanctions  in  place  to  rein  in  rule-breakers.  For
example,  a  remonstrance  by  direct  one-to-one  email  that,  if
not  successful,  progresses  to  "flaming"  in  view  of  the
entire  team  is  one  example  of  a  graduated  sanction  proce-
dure  in  Libre software  settings.  In  addition,  commons
studies  have  also  shown  that  rule  enforcement  is  more  apt
to  work  when  the  people  imposing  sanctions  are  deemed
effective  and  legitimate  [15].  Translated  to  Libre cases,
effective  sanctioning  of  rule  breakers  requires  someone
who  possesses  formal  designation  to  do  this  or  who  is
recognized  as  a  legitimate  group  authority.

7 Conclusions
The  hypotheses  provided  in  the  previous  section  are

intended  to  be  illustrative  of  what  needs  to  be  done  to
move  toward  the  identification  of  design  principles  in
Libre software  commons  settings.  I  have  provided  ex-
amples  highlighting  institutional  (rules-in-use)  issues  be-
cause  I  think  this  is  an  area  that  has,  until  now,  been
neglected  in  the  Libre software  research.  However,  test-
able  hypotheses  certainly  can  be  generated  related  to
other  categories  of  attributes  on  the  left  side  of  Figure
1.  For  example,  an  obvious  but  important  one  probably
is:  Libre software  projects  will  be  more  successful  if
they  have  a  regular  and  committed  stream  of  funding
coming  in  to  support  their  endeavor.

It  may  be  that,  for  many  Libre projects,  attention  to
institutional  design  is  simply  not  important,  because  the
development  team  is  comprised  of  only  one  or  a  small
number  of  individuals.  More  important  variables  at  that
stage  may  be  physical  or  community  attributes.  However,
I  suspect  that  in  the  larger  (in  terms  of  lines  of  code)
projects,  or  in  Libre projects  where  more  than  one  firm  or
organization  is  contributing  resources  to  support  the  project,
the  institutional  design  will  become  a  much  more  impor-
tant  set  of  variables.  Over  the  next  few  years,  funded  by
the  U.S.  National  Science  Foundation,  I  will  be  undertak-
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ing  a  systematic  study  of  these  projects  looking  specifi-
cally  at  the  design  and  evolution  of  their  institutional
structures  and  these  issues.

Why  should  UPGRADE and Novática  readers  care?
Here  I  return  to  where  I  started.  Several  papers  in  their
2001  issue emphasized  the  changing  nature  of  participa-
tion  in  Libre software  projects:  that  increasingly  actors
are  not  volunteers  but  people  paid  by  their  organiza-
tions  to  contribute  to  the  development  of  the  software.
It  is  not  difficult  to  imagine  a  future  where  government
agencies  and/or  firms  devote  resources  to  work  on  a
Libre software  project  together.  (Firms  are  doing  this  as
right  now). A  main  lesson  from  natural  resource  com-
mons  research  is  that  institutions  matter.  I  expect  that
as  Libre software  and  Libre software  commons  mature,
institutional  attributes  will  become  increasingly  impor-
tant  and  apparent  as  factors  that  lead  to  the  success  or
failure  of  these  projects.

Endnotes
1. I  am  indebted  to  an  anonymous  reviewer  for

making  the  point  that  some  abandoned  projects  are  not
tragedies.  This  reviewer  provided  the  example  of  the
Gopher  technology  being  superseded  by  the  World  Wide
Web  technology.  This  is  a  case  of  an  external  factor
leading  to  the  early  abandonment  of  the  software  project
but  would  not  be  considered  a  tragedy.  I  should  also
note  that  the  idea  of  project  cancellation  has  been  used
in  more  traditional  software  development  in  the  past
[42],  but  the  phrase  "premature  abandonment"  rather
than  "premature  cancellation"  better  fits  Libre settings
since  in  many  cases  there  is  no  formal  organization
making  the  decision  to  end  the  project  prematurely.

2. An  additional  analytic  part  of  this  project  will  be
to  analyze  the  ‘vibrancy’  of  successful  projects  –  cap-
turing  the  degree  of  life  (in  terms  of  developer  or  user
activity)  a  project  exhibits.  In  other  words,  I  ultimately
want  to  develop  a  measure  of  success  that  moves
beyond  the ‘live’ versus ‘dead’  metric.  Several  studies
(e.g., [3][4][8])  have  looked  at  vibrancy  metrics,  focus-
ing  in  on  variables  such  as  the  numbers  of  people  in
the  formal  development  team  or  the  extended  develop-
ment  team  (e.g.,  bug  reporters),  number  of  commits,
number  of  downloads,  etc.  Other  possible  vibrancy
metrics  might  include  an  examination  of  the  direction
of  change  in  numbers  of  formal  or  extended  developer
teams.  However,  a  more  thorough  examination  of  these
metrics  is  needed  –  beyond  what  can  be  done  in  this
paper.  For  it  is  likely  that  any  vibrancy  metric  will  be
closely  tied  to  the  stage  of  development  of  the  project.
For  example,  Dalle  and  colleagues  [44]  note  that  more
active,  younger  projects  on  Sourceforge.net  are  likely
to  attract  developers  at  a  higher  rate  than  older,  more
mature  projects  with  larger  code  bases.  From  this  per-
spective,  vibrancy  metrics  might  look  very  similar  be-
tween  a  project  that  is  being  abandoned  prematurely
and  a  project  that  is  reaching  maturity.  For  this  reason,

in  this  paper  I  only  want  to  point  out  that  I  intend  to
investigate  further  how  to  conceptualize  and  put  into
operation  vibrancy  metrics  but  it  is  beyond  the  scope
of  this  paper  to  do  so.
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