
 

 

 

 

 

 

 

 

 

 

 

 

  

  

Change Management for Manufacturing 

Engineers in the Digital Age 

 

Abstract 
 

Managing engineering changes has never been more difficult with the rapid 

development of new technologies driving constant change and improvement. 

Further, new manufacturing technologies such as additive manufacturing are 

transforming the way products are developed causing significant disruption in 

engineering change management. And other Industry 4.0 technologies such as 

IOT and IIOT, virtual and augmented reality, and big data are impacting the 

speed at which we innovate and adapt products to new and exciting 

applications. This white paper explores engineering change management taking 

a look at different strategies and technologies to help manufacturing engineers 

and operational executives to maximize their potential in the new digital age. 
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Introduction to Engineering Change Management 
Manufacturing changes are happening more frequently than ever before with increased global competition and new innovative 

technologies driving design changes to components and finished goods. Improved and cheaper components are being 

developed daily driving increased demand for engineering change management to track these changes to ensure engineering 

and manufacturing are always on the same page for material planning, scheduling, and costing. 

But with so much at stake, how are manufacturers supposed to manage the engineering change process? Do they rely on tools 

inside their CAD systems? Do they implement product data management (PDM) or product lifecycle management (PLM) 

applications, or do they use the engineering change order (ECO) module available in their ERP systems? And does all of this data 

connect between systems? 

This white paper delves into the growing field of engineering change management with an overview of change management 

options and suggestions. 

Digital Disruption and Change Management 
Manufacturing today is very different than manufacturing just a decade ago and newer Industry 4.0 technologies are having 

profound impact on every aspect of manufacturing engineering including change management.  

Consider for a moment the move to cloud-based applications. The decision to move your CAD or ERP to the cloud is difficult 

enough without considering the impact that move may have in respect to how you manage engineering changes. Is your PDM or 

PLM system compatible with the cloud-based CAD? Can you effectively manage data transformation from a cloud-based 

application to an on-premise ERP system (or vice-versa)? 

Also consider how iterative design technologies in CAD are now creating multiple ways to make and use the same parts? How 

will these versions and variations fit into your engineering change management process? Will all designs be utilized and available 

carte blanche or will there be restrictions on how certain designs can be implemented for specific finished goods or even for 

specific customers? 

And how does additive manufacturing impact your engineering change management process? You may have parts that are 

produced using traditional manufacturing methods and others created with 3D printers (or a combination of both technologies). 

How do you manage the change process and what new considerations do your engineers face with these new options? 

Engineering Change Orders (ECO) 
Design optimization is the backbone of engineering development. The processes involved in making a product can be subjected 

to change based on various factors. When the need for a change is identified, the question is how to communicate this change 

to the concerned departments in an industry. This is where Engineering Change Orders (ECOs) and Engineering Change Notices 

(ECNs) come to play. 

An Engineering Change Order (ECO) is a documentation packet that outlines the proposed change, lists the product or part(s) 

that would be affected and requests review and approval from the affected individuals charged with implementing the change. 

The ECO allows you to document the reason for the change and identify the Bill of Materials (BOM) Items and Document objects 

that are being changed or released. 

ECOs are used to make modifications to components, assemblies, associated documentation and other types of product 

information. It is used to implement a change for an existing object or to release a new object. 

An ECO must contain at least this information: 

• Identification of what needs to be changed. This should include the part number and name of the component and 

reference to the drawings that show the component in detail or assembly. 

• Reason(s) for the change. 

http://www.cadtalk.com/
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• Description of the change. This includes a drawing of the component before and after the change. Generally, these 

drawings are only of the detail affected by the change. 

• List of documents and departments affected by the change. The most important part of making a change is to see that 

all pertinent groups are notified and all documents updated. 

• Approval of the change. As with the detail and assembly drawings, the changes must be approved by management. 

• Instruction about when to introduce the change—immediately (scrapping current inventory), during the next 

production run, or at some other milestone 

Engineering Change Notice (ECN) 
An Engineering Change Notice (ECN) is a document authorizing and recording design changes throughout the prototyping and 

life-cycle phases of a product. ECN documentation contains the justification for changes made to a component or system once 

the initial design is complete. It also forces changes to be approved by the relevant authorities (often the project manager). 

An ECN must contain at least the following information: 

• Identification of what needs to be changed. This should include the part number and name of the component and 

reference to drawings showing the component in detail or assembly. 

• Reason(s) for the change. 

• Description of the change. This includes a drawing of the component before and after the change. The drawings must 

clearly show the detail(s) affected by the change. 

• List of documents (and in industry, the departments) affected by the change. The most important part of making a 

change is ensuring all pertinent groups are notified and all documents updated. 

• Approval of the change. As with the detail and assembly drawings, the changes must be approved by management. 

• Instruction about when to introduce the change—immediately (scrapping current inventory), during the next 

production run, or at some other milestone. 

  

Change is the 

only constant. 
-Heraclitus 
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ECO or ECN? 
So, when do we use ECNs or in what situation is an ECO issued? 

While ECOs and ECNs are both engineering change documents, they serve different purposes and used differently in an 

engineering change process. There are different stages of an engineering change process as illustrated below: 

• Issue identification & scoping: Someone identifies a problem or issue and determines that it may require a change. The 

scope of the issue and its possible impact are estimated. 

• ECR creation: An engineering change request (ECR) is created to examine the necessity and feasibility of the change, to 

identify parts, components and documentation that might be affected, to estimate costs and to list the resources 

required to implement the change. 

• ECR review: The ECR is circulated for review and discussion among key stakeholders and is modified as needed. 

• ECO creation: Once the ECR is approved, an engineering change order (ECO) is generated, which lists the items, 

assemblies and documentation being changed and includes any updated drawings, CAD files, standard operating 

procedures (SOPs) or manufacturing work instructions (MWIs) required to make a decision about the change. 

• ECO review: The ECO is then circulated to a change review board made up of all stakeholders (including external 

partners when appropriate) who need to approve the change. 

• ECN circulation: Once the ECO has been approved, an engineering change notification/notice (ECN) is sent to affected 

individuals to let them know that the ECO has been approved and the change should now be implemented. 

Change implementation: Those responsible for implementation use the information in the ECO and ECN to make the requested 

change. 

Why would you need a change? 

There are many reasons why ECRs, ECOs and ECNs are issued, the major reason being the need for a corrective action related to 

defective or obsolete parts. 

Modern day companies have seen the need to adapt to change as technology keeps progressing. These changes have to be 

communicated quickly and effectively in an organization. A comprehensive knowledge of ECOs and ECNs and their functions will 

guide an engineer to what to do in order to handle such an issue. 

Engineering Change Order processes (ECO) are packets of data detailing changes necessary to products or parts during the 

engineering process. The scope of this data includes the details of the required change as outlined in drawings, blueprints or 

reviews. As well as assisting with summarizing and finalizing all required approvals associated with the pending change. 

Typically, this process is shared with a change review board made up of company stakeholders, and invested parties. This type of 

process is especially beneficial in the manufacturing industry. You may be asking yourself, what are the benefits of using an ECO 

process, and are they difficult to implement? 

These processes can be difficult to implement as it can be challenging to obtain information from various sources,and to keep all 

relevant stakeholders in the loop. Many leaders view the idea of an ECO as another form of paperwork to cause further delay. 

However, with proper implementation an ECO can make a world of difference within the manufacturing process. 

ECO systems can be managed both in a manual format with paper documentation, or by electronic systems such as business 

process management software (BPM). The partnership between these systems creates a resource truly beneficial to 

manufacturers both large and small. Often when a manufacturer elects to use a digital system they can partner their ECO 

process with an ERP or Enterprise resource planning software. This software serves as a network within the organization in 

which members can access necessary data and company information as needed. When paired with an ERP this grants the ability 

for members of the organization to view ECO data in real time, and make changes as necessary for continued operation limiting 

downtime and associated costs. 

http://www.cadtalk.com/
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Many ECO systems are presently designed around the issue for which they have been created to remedy. This can range from 

correcting simple mistakes, to fine tuning a product that is presently in production. Therefore, having a multi-faceted program 

works best when consolidating the overall system of operations. The ability to define all aspects of these operations is crucial to 

the development and creation of a well worked ECO. This includes creating proper parts lists, inventories and creating drawings 

or blueprints of product specifications. In addition to these drawings, the production process must be detailed in order to track 

the product from creation to completion. This “tracking” is necessary in order to identify issues as they arise so they can best be 

resolved. Mistakes can vary widely within the manufacturing process whether they be related to incorrect formatting of 

machinery, poor materials quality or mistakes with the design of the product. 

Commonly in manufacturing operations there are often changes to product specifications this can be related to parts needed for 

proper machinery maintenance or materials related to the finished product. In the event a specification was to change the 

outcome of the finished product it is imperative these changes be noted and adapted as early as possible in order to eliminate 

the risk of costly mistakes. These mistakes can range from delays in production, product defects and failing to meet client 

specifications resulting in wasted product. So how can these mistakes be avoided by implementing an ECO process? 

When an organization adapts a properly formatted ECO process there are key steps taken at all levels of the manufacturing 

process. These steps begin with identification and impact. Identifying the issue as it affects the overall process and final product 

and determining the impact these changes will have on both. 

Next an ECR or Engineering change request would be created and analyzed. This request summarized the change in detail and 

determines the overall costs effects on parts, production and product. Typically, this request is placed in front of a change 

review board consisting of stakeholder, and others who will be directly affected by these changes and open for discussion and 

revision as necessary. Once the board approves the request and ECO will then be created. This ECO will provide current 

documentation, inventories, files, and other relevant instructions as needed to implement the selected changes. The ECO at this 

stage works as a summary of the desired changes and a guideline for how these changes will take place. At his time the ECO will 

make its way back to the review board for final approval. 
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Once approved an ECN or Engineering change notice will then be created and distributed to all relevant departments or 

individuals. This notice informs those affect of the change and detailing a specific deadline for which the change must be 

completed. These steps reduce the 

likelihood that incorrect products will be distributed to the client while also ensuring that production equipment is operating 

according to guidelines. 

So, what defines a great ECO process? Simply put, organization and teamwork define a great ECO process. Allowing involvement 

from members at every level of production and organizing their input provides a thorough view of the overall process. 

Organization not only ensures the required changes are completed efficiently but also that they meet specification guidelines 

reducing the need for further changes. Deadlines can be met with lower times for reworking or maintenance, quotas are met 

when less product is rejected or fails to pass through quality control. Not only are overall operations improved but the 

organization can also gain confidence. This confidence comes from a sense of preparedness and the ability to tackle future 

issues as they arise. 

Not only does the ECO provide the steps and information needed for changes, but it also logs a history of past events. This 

history provides a record of parts, action logs and directions that can be reused if need be. The information can be reused for 

future changes, and or used as educational material. Studying past specifications, issues and resolutions can make continued 

growth for the future more efficient. ECOs give a platform to team members from various departments, and a voice to those 

with experience on the ground. Giving the ability to all employees, stakeholders and invested parties to be an asset to the team 

PDM & PLM Applications 
Product Data Management (PDM) and Product Lifecycle Management (PLM) can sound similar at first, but they are two very 

different, albeit related solutions. Both provide some level of change management but both are somewhat different than the 

other.  

Product Data Management (PDM) 
PDM is a software solution, that manages product design and engineering data in one central location. When all the designs, bill 

of materials (BOM) lists, revisions and version control, change orders are all controlled in one central location, engineering 

teams save time and make fewer errors. PDM applications typically include the following: 

Smooth design workflow: Integrate with the CAD programs you use seamlessly. Search and find the data you need fast. Easily 

replace and reuse old files. Work on the same data with your peers without worrying about conflicts. PDM streamlines the 

design processes and makes them faster and easier. 

Better collaboration: Show the 2D and 3D views of your product, and get comments and feedback, even from people outside of 

your organization, like focus groups. Record the feedback directly on the PDM, to improve your design. 

Automated processes: Many processes, from change orders, revision management, and creating BOM lists can be automated 

and streamlined through PDM. 

In short, a PDM system organizes and the design of the product, and manages all the product data in a central, revision-

controlled environment. This improves and streamlines the design processes while reducing the potential for errors. 

Product Lifecycle Management (PLM) 
While Product Data Management only deals with the design data of a product, Product Lifecycle Management deals with all the 

stages of a product, conception, design, production, and service. 

Product Lifecycle Management (PLM) shouldn’t be confused with Product Lifecyle Management (marketing), although they 

sound similar. PLM focuses on marketing, sales, and profit management of the product, while PLM focuses on engineering 

aspects. 
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PLM is also a more enterprise-level application, like ERP and CRM. And also PLM is not only a set of software tools, but also a 

business strategy. Below are some of the key elements of PLM applications: 

Initial conception: This is the stage where the product is developed from a rough idea to a concept. Designers may use many 

different types of tools at this stage, from pencil sketches on paper to clay models, to CAD design software. Many of the major 

specifications, features, and defining characteristics can be developed at this stage. Without a PLM system in place, engineers 

come up with a design. Many times, even approvals and comments on the design has to be done unofficially, using things like 

email and memos. With a PLM system in place, everything is done in a central location and this streamlines the process. 

Design:  This is the stage where the product design is detailed, tested, improved, and made ready for full-scale production. This 

may include prototyping and small scale pilot productions. Without a PLM, engineers design the prototypes on an ad-hoc basis, 

with no central procedure. When there is a PLM system in place, designers mark the initial design as ready for prototyping, 

managers approve the request on the system. And when the lab produces and tests the prototype, they know the design 

constraints and parameters. And everything is recorded and managed in the same system. 

Production: This is the stage where the design is ready for production. Without a PLM system in place, engineers send CAD files 

or printouts to management and manufacturing. Once designs are approved, manufacturing then enters items and BOM to their 

system manually, although sometimes there may be interfaces that facilitate the data flow. With a PLM system in place, 

engineers mark the design as ready for production. They can look directly into the 2D or 3D designs, and view the documents 

associated with the design. After the management and manufacturing approve the design, BOM is automated if PLM is also 

integrated into the ERP systems. 

Service: This is the phase where there are all kinds of information while the product is already in production. Customer service, 

repair, and maintenance phasing out or retiring a product, as well as waste management and recycling all belong to this phase of 

the project. Using a PLM, every single comment and information is stored in a central location. Service requirements of one 

product also become a design input for future products. 

PDM or PLM? 
Obviously, PLM is a more comprehensive overall management tool compared to PDM. PDM is usually only one component of 

PLM. However, implementing a PLM system can also be a more costly and time-consuming project. 

The advantage of a PDM is that it is cheap and simple to implement. It is also generally an earlier project for a growing business. 

However, as a business grows, it is likely that both PDM and PLM systems would be needed, as well as ERM and CRM systems. 

Overall, smaller businesses will start with CAD/CAM/CAE first, and then will implement a PDM system. Then after a certain size 

and complexity of operations, implementing a PLM system will also be necessary. While the implementation of a PLM is more 

complicated and costly compared to implementing a PDM system, in the long run, a PLM system streamlines many more 

processes and prevent costly manufacturing mistakes. Most businesses will likely benefit from eventually implementing both. 

Tying It All Together 
CAD, PDM, and PLM applications combined do a great job of managing engineering changes for the engineering bill of materials 

over the course of a product’s lifecycle from initial prototype design through to production, revision, and end-of-life. But these 

applications often fail to take into account essential data and workflows for manufacturing such as labor operations, machines 

and work centers, tooling, resource constraints, and more. This type of data often sits outside the CAD, PDM, or PLM system in 

the enterprise resources planning (ERP) business application which manages finished goods costs, vendor and manufacturing 

lead times, schedules, and more. Many ERP systems also include an ECO or ECN module to manage changes to the 

manufacturing bill of material and routing including details like the machines, work centers, scrap, tooling, etc. But these ECO or 

ECN modules often do not connect to the CAD/PDM/PLM systems. 

So how do you keep everything in sync? There are a few applications on the market today that can facilitate the data 

transformation process between CAD/PDM/PLM and the ERP system. One such product is CADTALK ERP which leverages 

http://www.cadtalk.com/
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artificial intelligence to transform the CAD bill of material data into manufacturing bills of material, items, inventory records, and 

manufacturing routings in ERP. This type of integration enables the manufacturing organization to manage engineering changes 

where they belong – in the design systems (CAD/PDM/PLM) while optionally managing the manufacturing-related engineering 

changes inside the ERP system using the ECO or ECN module. 

Summary and Recommendations 
With all the changes happening today at all levels and phases of product design, engineering change management is essential. 

This is compounded with new and drastically different manufacturing strategies such as additive manufacturing and iterative 

design within modern-day CAD systems. It is essential that manufacturers understand the functionality available to them inside 

all of the design and manufacturing ERP systems they use and that they clearly define the engineering change process within 

and across departments in their organization (as well as collaborative change management with customers and vendors).  

It is wise to seek assistance from independent technology firms to assist in the evaluation process and business process mapping 

to identify correct data flows to avoid redundant and manual processes that will only delay and complicate the engineering and 

manufacturing processes. Consider utilizing consultants with expertise in both PDM/PLM and ERP disciplines paying special 

attention to consultants who are independent and not biased by the particular platform or product. Companies like CADTALK 

provide these services to help manufacturers create and deploy the most effective, streamlined, and connected systems 

ensuring that everyone is on the same page today and in the future. 
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About CADTALK 
 

CADTALK Software leverages powerful artificial intelligence to transform 

engineering CAD, PDM, and PLM bills of material into manufacturing bills of 

material, routings, and items in popular ERP applications streamlining the 

engineering to manufacturing hand-off by 80%. Additional modules and 

products are available to automate and transform data between ERP, 

engineering, configure price quote (CPQ), nesting, and other connected 

business applications. CADTALK offers consulting services to help IT managers 

evaluate, implement, and integrate business applications and processes. 

Contact us today for a free consultation, personalized demonstration or trial. 

www.cadtalk.com 
 

1 800 833 4CADTALK 

301 Artillery Park Drive, #201 

Fort Mitchell, KY 41017 
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