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Abstract: Proponents argue that crowd-based requirements processes enable project managers to generate better requirements
by eliciting feedback from a broader range of stakeholders. However, crowd-sourcing requirements may reduce the ability of
systems engineers to respond to stakeholder needs in a timely manner. The inability to address requirements results in
unsatisfied stakeholders. It also burdens systems engineers, who need to contend with an unwieldy backlog. This paper tests
the hypothesis that crowd sourcing increases the expected close out time for requirements, and the effect of crowd sourcing
changes with the structure of the project’s stakeholder network. Regression analysis suggests that increasing the proportion of
crowd sourced requirements increases the expected close out time for requirements, except for networks with a low degree of
localized clustering. The effect of crowd sourcing requirements does not change with network concentration or dispersal. Based
on these findings, systems engineers should consider using crowd-based requirements processes for systems with a low degree
of localized clustering and apply traditional stakeholder analysis techniques for systems with a high degree of localized
clustering.
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1. Introduction
The growing prevalence of systems with diverse and geographically distributed stakeholders has stretched the limits
of traditional stakeholder analysis techniques. Such conditions make it difficult for systems engineers to identify an exhaustive
list of stakeholders at the onset of a project. This leads to an unclear understanding of stakeholder needs, and negatively impacts
the quality of system requirements. In order to deal with these challenges, the systems engineering community has begun to
develop techniques—known as crowd-based requirements processes—for eliciting requirements from crowds of stakeholders.
Proponents of crowd-based requirements processes argue that engagement with crowds of stakeholders enables
systems engineers to better understand the range of potential use cases for a system. This leads to better defined system
requirements and more informed prioritization decisions. Difficulties arise, however, because crowd sourcing can overwhelm
systems engineers with a large volume of requirements, leading to requirements that languish in the backlog and go unaddressed
for a long period of time. Unaddressed requirements result in disappointed stakeholders who have a higher propensity to
disengage from the project.
This paper hypothesizes that crowd sourcing increases the expected close out time for requirements, and that the
impact of crowd sourcing changes with network structure. The data set consists of 564 open source software projects from
GitHub. Each project has a corresponding stakeholder network for which the Gini coefficient measures network concentration,
the average minimum path measures network dispersion, and the clustering coefficient measures localized clustering.
Regression analysis suggests that crowd sourcing increases the expected close out time for requirements in systems with a high
degree of localized clustering but decreases it for systems with a low degree of localized clustering. The concentration and
distribution of the stakeholder networks have no impact on the expected requirement duration. Analysis suggests that systems
engineers should consider crowd-based requirements processes for systems with a low degree of localized clustering but may
prefer traditional stakeholder analysis techniques for systems with a high degree of localized clustering.
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