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Abstract Factors contributing to quality improvement in waterfall software development have
been quantitatively reported. IPA [1] identifies factors such as the upstream defect detection
rate, the density of design review comments and effort, and the density of design documentation.
Yanagida [2] presents factors associated with the development maturity of an organization,
including the number of upstream defects per KLOC, the upstream defect detection rate, and the
number of test phase defects per KLOC. However, they indicate that the primary factor
distinguishing quality is the development scale, with quality after shipment generally being
good for small-scale software development. However, according to Saito [3][4], even when
focusing on small-scale development, the upstream defect detection rate and upstream review
effort ratio are beneficial to quality and additionally contribute to productivity. While
quality and productivity are generally considered to be in a trade—off relationship, research
results [3-5] have shown simultaneous improvements in both. Identifying these factors may
provide guidelines to achieve both quality and productivity, highlighting its significant
importance. In this study, we further analyze the results indicating that quality improvement
contributes to productivity, as shown by our research. We report on the analysis of factors
that contribute to productivity through effective approaches to quality improvement within the
context of small-scale software development using the waterfall model.
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