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ABSTRACT

Productivity in software factories is very important because it allows organizations to achieve greater 
efficiency and effectiveness in their activities. One of the pillars of competitiveness is productivity, and 
it is related to the effort required to accomplish the assigned tasks. However, there is no standard way to 
measure it, making it difficult to establish policies and strategies to improve the factory. In this work, a 
model based on data envelopment analysis is presented to evaluate the relative efficiency of the software 
factories and their projects, to measure the productivity in the software production component of the 
software factory through the activities that are carried out in their different work units. The proposed 
model consists of two phases in which the productivity of the software factory is evaluated and the 
productivity of the projects it conducts is assessed. Numerical tests on 6 software factories with 160 
projects implemented show that the proposed model allows one to assess the software factories and the 
most efficient projects.

A Model Based on Data 
Envelopment Analysis for the 
Measurement of Productivity 

in the Software Factory
Pedro Castañeda

 https://orcid.org/0000-0003-1865-1293
Universidad Peruana de Ciencias Aplicadas, Universidad Nacional Mayor de San Marcos, Peru

David Mauricio
 https://orcid.org/0000-0001-9262-626X

Universidad Nacional Mayor de San Marcos, Peru



793

A Model Based on Data Envelopment Analysis for the Measurement of Productivity in the Software Factory
 

INTRODUCTION

Software factories offer great advantages, such as the ability to decrease production costs per product by 
up to 60%; time savings of up to 98% for putting a product on the market; labor requirements reduced 
by up to 60%; a tenfold improvement in productivity; and better quality of each product with 10 times 
fewer errors. These advantages increase the company’s portfolio of products and services as well as its 
chances of winning new markets (Clements & Northrop, 2001).

The importance of measuring productivity in a software factory is very important because of the 
close relationship between production-unit operations and profitability. In addition, once the company 
has quantified productivity, it has a solid foundation for strategic planning. Tracking historical produc-
tivity can reveal problem areas in the production units and promote improvements and efficient use of 
available resources. In turn, this outcome supports establishing specific dimensions for comparing the 
unit with its counterparts, since increased efficiency enables increased competitiveness (Castañeda & 
Mauricio, in press). Although a software factory’s functional components are typically organized around 
Project Management and Software Production and Support, and each component is composed of work 
units (as shown in Figure 1), 90% of the factory’s effort occurs in the Software Production component, 
and Analysis & Design, Programming, and Testing consume 85% of this component’s efforts (Jacobson, 
Booch, & Rumbaugh, 2000; Castañeda & Mauricio, in press).

The software industry1 is enthusiastically adopting the concept of a software factory2, and one reason 
is the indicators that enable measuring its productivity and comparing them in the market. Measurement 
helps the business to consider actions that increase overall efficiency, using all resources effectively 

Figure 1. Structure of software factories (Castañeda & Mauricio, 2018)
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