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Abstract 

An efficient change management process is vital to companies in order to continuously improve their products. The processing 
times for Engineering Change Requests (ECR) vary from hours to years. The long processing times lead to unnecessary delays to 
requested fixes and improvements. This paper is based on analysis of Engineering Change Objects and semi-structured 
interviews in a case company, where the number of ECRs has been increasing significantly. The goal of the research was to find 
out reasons for varying ECR processing times. However, analyzing the data afterwards is difficult because part of the 
modification history disappears during the process.  
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1. Introduction 

In a world of Mass Customization, the role of change management cannot be denied. In the early days of 
manufacturing, each product often was an individual with individual blueprint. Consequently, a faulty design only 
had effect on few units. Nowadays, each problematic design (for example an electronic component) may cause 

 

 
* Corresponding author. Tel.: +358445436498 

E-mail address: lauri.jokinen@kapsi.fi 

© 2017 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the scientific committee of the 27th International Conference on Flexible Automation and 
Intelligent Manufacturing

http://crossmark.crossref.org/dialog/?doi=10.1016/j.promfg.2017.07.312&domain=pdf


1627 Lauri Jokinen et al.  /  Procedia Manufacturing   11  ( 2017 )  1626 – 1633 

problems to several different products, and the number of affected units may vary from tens to millions. The 
problems must therefore be processed efficiently to prevent waste - and Engineering Change Management (ECM) is 
one of the most important tools for that.  

Manufacturing companies handle a large number of engineering change requests every year. The number of 
ECRs produced varies as it depends, among other factors, on company size, product complexity and the extent of 
ECM use. The studies [1] [2] have shown that with complex products, the number of ECRs processed yearly may 
rise to thousands.  

A large number of ECRs leads to considerable amount of work: For each request, a separate document must be 
created, the document needs to be linked to related information, and then the document needs to be processed. If the 
evaluators decide that the request should advance further, the problem described in the ECR needs to be fixed. The 
actual re-design work will cause changes to documents that need to be delivered to all stakeholders (purchasing, 
manufacturing, spare parts, sub-contractors, etc.) The changes also sometimes start a "snowball effect" [3] of 
changes to surrounding parts/modules - and sometimes even to other products, hence increasing the work load even 
more. 

ECRs also create other costs than those related to work hours: new designs may require, for example, new 
prototypes, new tools, new physical manuals, or lead to indirect costs in forms of lost opportunities, fines, or 
damage to company’s reputation [4]. 

As the ECRs cause considerable amount of work, there is a pressure from management to decrease the number of 
ECRs [2]. Some managers may even question the rationality of spending large amount of time and resources on 
ECR processing. 

2. Research  

2.1. Research background 

When the engineering department of a company needs to process more than a thousand change requests a year, it 
may seem smart to try to reduce the number. However, it could also be argued that a large number of ECRs is a 
positive matter.  

It is clear that a certain amount of ECRs is a consequence of poor design or poor requirements management – and 
that amount could be reduced. However, a large number of ECRs are based on  the needs of lifecycle stakeholders 
(end-users, spare part sales, maintenance, sub-contractors, purchasing, sales, assembly, manufacturing, etc.) 
Improvements to safety, cost, manufacturability, usability, reparability etc. are often based on ECRs. And while the 
needs of internal and external customers will keep changing, new technologies will arrive, and as there are no 
perfect design engineers, there will always be a need for ECRs.  

However, among these unavoidable ECRs, there are unnecessary , duplicate , and unclear requests. Time spent on 
handling unnecessary ECRs or improving the poor quality of a request is waste that should be minimized. All the 
time spent on waste delays other changes – and often the arrival of new designs – as the projects often compete for 
same resources [2]. If the resources are tied to processing change requests, it is a risk for New Product Development 
(NPD), as fewer resources may lead to rushed decisions. Moreover, rushed decisions in NPD likely cause more 
ECRs in the future. Or the other way around, if each change could be processed faster, the whole process would be 
more “frontloaded” and therefore the changes to products would arrive earlier – and cost less [5].  

The relationship between information quality and ECM is not a widely studied subject: although there are several 
studies on improving the quality of ECM process, the main focus is often on information systems or change process 
itself. However, Tavčar & Duhovnik [6] have noted the link between communication quality and early parts of 
change process.  

The potential for ECR quality improvements is also the motivation for this research. This paper aims to answer 
the following questions: 
• Which quality aspects contribute to long EC processing times? 
• Is it possible to shorten the EC processing time by improving the quality of the requests? 
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