
Courtney Miller, Bogdan Vasilescu, Christian Kästner

“We Feel Like We’re Winging It”
A Study on Navigating Open-Source Dependency Abandonment

1



open-source 
software is the 

infrastructure that 
our digital lives 

run on

open-source software 
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despite the wide-spread 
reliance on these 

projects, sometimes 
they become 

unmaintained and 
abandoned by 

maintainers
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abandonment can transform
dependency from

free resource
to

costly liability



conflict between expectations and realities fuel 
open-source sustainability research

realities of 
open source 

projects

expectations 
placed on open 
source projects

vs.
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open-source sustainability 
research has focused on 
keeping particular projects 
and ecosystems alive and 
maintained

improving funding 
models and 

onboarding processes

particular open 
source projects 
and ecosystems
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maintainers often leave projects 
for reasons we cannot prevent*:
(e.g., switching job, starting family, 
or losing interest)

often nobody steps up when 
maintainers disengage** 
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*(Miller et al., 2019) **(Avelino et al., 2019)



more research should 
focus on supporting 
open-source users 

who face abandonment

abandoned 
open-source 

project

users dealing 
with dependency 

abandonment 

user who is not yet 
ready to deal with 

dependency 
abandonment 
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Research Questions:

RQ1. how do developers prepare for the risk of open-
source dependency abandonment? 

RQ2. how do developers deal with open-source 
dependency abandonment, once it occurs? 
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semi-structured interviews with 33 developers 

analyzed using  iterative thematic analysis 

performed validity check with interviewees
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identifying
abandonment

dependency
adoption

dependency becomes 
abandoned

dependency identified 
as abandoned

response to 
abandonment

time

pre-adoption 
considerations

preparations 
once adopted

dealing with
abandonment

impacts of
abandonment
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dependency
adoption

dependency becomes 
abandoned

dependency identified 
as abandoned

response to 
abandonment

time

dealing with
abandonment
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pre-adoption 
considerations

impacts of
abandonment

preparations 
once adopted
preparations 

once adopted
identifying

abandonment



minimizing/localizing dependency use 
with abstraction layers

code base without 
abstraction layer 

dependency
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code base with 
abstraction layer 

dependency

Abs. Layer

preparations 
once adopted



minimizing number of dependencies 
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preparations 
once adopted



not all interviewees considered prep worth the effort 
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preparations 
once adopted

[Preparing] is one of those like ‘It 
would be really nice if’ but there’s 
so many other things […]
- PID22



not all interviewees considered prep worth the effort 
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preparations 
once adopted

We are basically employing the strategy of 

‘if it works it works, if it 
breaks then I’ll fix the issues.’
- PID10



minimize/localize dependency use

be active informed member of community

build relationship with maintainers 

monitor dependency 

minimize number of dependencies 

[plan to] fork dependency

only use high-confidence dependencies     

interviewees adopted different preparation strategies
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preparations 
once adopted



dependency
adoption

dependency becomes 
abandoned

dependency identified 
as abandoned

response to 
abandonment

time

dealing with
abandonment
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pre-adoption 
considerations

impacts of
abandonment

preparations 
once adopted

dealing with 
abandonment 

identifying
abandonment



switch to alternative dependency  
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dealing with 
abandonment 



seek support from others 
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dealing with 
abandonment 



dealing with abandonment required trial-and-error 
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dealing with 
abandonment 

fork

seek support from others 

switch to alternative

`



switch to alternative dependency

seek support from others

fork/vendor dependency

[try to] contribute to dependency

create workaround yourself

refactor code to minimize dependency use

help find new maintainers  

interviewee strategies for dealing with abandonment  
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dealing with 
abandonment 
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dependency
adoption

dependency becomes 
abandoned

dependency identified 
as abandoned

response to 
abandonment

time

preparations 
once adopted

dealing with
abandonment

pre-adoption 
considerations

impacts of
abandonment

identifying
abandonment
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interviewees benefitted from the actions of others 
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actions used when dealing with abandonment that 
reduce the amount of redundant effort expended by 

subsequent projects facing the same abandoned 
dependency

most interviewees did not consider creating 
community-oriented solutions: 
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game with n group members, each can decide 
whether to volunteer and incur the associated cost to 
produce a public good that all group members benefit 

from. if nobody volunteers everyone loses
dependents of abandoned dependency 

the lost opportunity to spend that time working on other responsibilities
community-oriented solution  

using community-oriented solution and reducing redundant effort 

creation of community-oriented solutions is example 
of volunteer’s dilemma: 
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nudge 
potential 

volunteers

practical volunteer’s dilemma solutions from 
literature 

reduce cost of 
creating 

community-
oriented solutions 

prime potential 
volunteers & re-

frame 
volunteering 

reward 
volunteers

facilitate & 
encourage 

group 
discussions
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facilitate & 
encourage 

group 
discussions

 

e.g. of solution to 
support creation of 

community-
oriented solutions

Migration Discussion



open-source dependency abandonment
is sometimes inevitable, so we should 
support users facing abandonment
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in summary… 

courtneymiller@cmu.edu @courtneyeltacourtney-e-miller.github.io

paper here!

there is a cost to abandonment, some 
took actions to try to reduce these costs

dealing with abandoned dependencies 
collectively can reduce redundant 
individual effort across a community

we have stickers!

http://courtney-e-miller.github.io

