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4. Strategic Implementation 

In chapter 3, 3D prototyping has been researched in both theory and practice. Next to the 

analysis of virtual prototyping’s application, it was found out that the way in which the 

technology is integrated is essential. Therefore the implementation strategies to be 

developed in the following are built on the core findings of this research and form a necessity 

for the integration of 3D prototyping. After establishing the primary criteria for such 

strategies in the precedent sub-chapter, the implementation strategies are established in 4.2. 

The research is finalized with limitations and conclusions in chapter 5. 

4.1. Strategic criteria 

When integrating 3D prototyping to the apparel development process, careful planning is 

key. Especially with regards to fashion’s running processes, where season follows after season. 

Support from the software provider is of utter importance and might even be more decisive 

than the choice of software as mentioned by Sharon Lim, managing director of Browzwear: 

‘My opinion is this… it’s less about which software is better than about who can support you 

in your adoption’ (see app.1 p.55). This probably being the reason for Browzwear offering a 

broad range of support services on their website, it seems to be a basic requirement for 

providers as others like Lectra, Optitex and Human Solutions Group offer assistance in the 

implementation as well. However there are general criteria each company targeting an entry 

to 3D prototyping can consider before using providers’ support. Based on the author’s 

observation, these can be divided into the three P’s: people, process and product. In this 

chapter, the three criteria are investigated first, followed by three implementation strategies 

of different approaches for integrating 3D prototyping to running processes of a company.  

4.1.1. People 

The people factor plays a major role in the implementation of virtual prototyping to the 

apparel development process. 3D prototyping to many is a new technology, therefore it 

could raise the issue of people resisting change. There are two solutions to this: to focus on 

individuals who are actually interested in the technology and believe in its advantages, or 

attempt to convince cynics about the benefits that virtual prototyping provides. This depends 

on the scope and manner in which the company would like to integrate 3D prototyping. If the 

target is to entry the 3D prototyping world as a trial, then it is easiest to work with the people 

who are naturally open to work with 3D prototyping. Once these people are identified they 
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can function as key users. In many cases, it is a younger generation of professionals that is 

open to new technologies as they are less bound by settled processes.  

“The best thing that can happen to any software project is to have people who know what 
they are doing and have the courage and self-discipline to do it. Knowledgeable people do 
what is right and avoid what is wrong. Courageous people tell the truth when others want 
to hear something else. Disciplined people work through projects and don't cut corners. 
Find people who know the product and can work in the process” (Phillips, 1995). 

However by reviewing the above quote it can be derived that attitude is most decisive for 

people being a success factor, which is independent from experience and age. If a company 

wants to integrate the technology on a broad scope from the beginning on, it is important to 

convince the future users about the benefits virtual prototyping adds to their individual work. 

If people consider working with the technology as an obligation, they might resist this 

change through refusing any commitment and picking up on small errors. The author was 

received this impression several times through the interviews with case A, C and E.  Creating 

simulations from current collections can help demonstrate how the technology can facilitate 

people’s jobs. Despite the scope of 3D prototyping’s integration, training to work in the 

program needs to be given to future users to ensure it can be used accordingly. To put it 

briefly, it is the users’ attitude and trainings that will be decisive for people successfully 

integrating virtual prototyping to their work. 

4.1.2. Process 

Before 3D prototyping is applied to the apparel development process, it should be 

considered thoroughly at which steps the technology is integrated. Virtual prototyping can 

be applied to the whole process from concept to sample approval; however, targets and risks 

should be defined ahead. For instance, if a company’s focus is the acceleration of the style 

approval process, 3D prototyping’s application for designing and adjusting might be 

adequate. If the prototype creation and review are focal points, it might be more useful to 

have the factory apply the technology to the process. The visualization below helps to create 

an overview of crucial points where virtual prototyping can be applied to the process.   
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Figure 1: Crucial points for 3D prototyping application. Visualization from author 

A thorough consideration of process steps to integrate virtual prototyping to is essential for 

3D prototyping’s successful application to running processes. In fact, the choice of process 

steps does depend on the company identifying its individual needs. For example, case C 

faced problems transitioning design to style approval because the team was missing a 

visualization that they could build the style discussion on. Therefore in case C the application 

of 3D prototyping for design and pattern making was very efficient for speeding up this 

process. Meanwhile, the technology can also be applied throughout the whole apparel 

development process, so all steps will be done based on virtual prototypes.  Nonetheless this 

opposes higher risks for inexperienced companies which rely on virtual prototypes without 

security in neither their own, nor the technology’s virtual abilities. Therefore companies 

should a thorough analysis (e.g. SWOT) to define focus, users, targets and risk level for virtual 

prototyping’s integration.   
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4.1.3. Product 

The choice of products to be created virtually again depends on the focus of virtual 

prototyping’s application. For instance, in case A the technology’s target is visualization; 

hence the products that are created virtually are key styles with a certain brand focus. The 

focus of 3D prototyping in case F is fit/pattern and style development, therefore the 

technology is mostly used for new developments to inspect the outcome of try-outs.  

Once a company identifies which areas to concentrate on, there are several product factors 

which a company should take into consideration before using virtual prototyping: first, the 

development type should be reviewed. In the case of carry-overs, the technology can be very 

efficient in assisting with color-ups for instance. Once the carry-over product is simulated 

according to the existing style, colors can be added season after season. For variations, 

simulated prototypes can be used as a base for visualizing adjustments. New developments 

can be visualized in 3D to get an idea of its three-dimensional realization. For both variations 

and new developments, the technology can accelerate the style development process 

significantly. A company can choose to concentrate on one specific development type or a 

mixture, depending on its needs and focus.  

The second factor that should be taken into consideration is the complexity level of products. 

An organization might want to grow in complexity level with knowledge, or apply virtual 

prototyping to different levels from the beginning. The former is a more secure approach and 

allows for personal development, while the latter enables an increase in people’s capabilities 

within the software through learning-by-doing. To give an example: in case E, the technology 

was applied from the beginning for all kinds of products in order to evaluate the capabilities 

of virtual prototyping. For the complexity level of products to be simulated virtually, a 

company should examine its focus and targets in advance.  

As a third factor, product types can be taken into consideration. A company/category might 

have a focal product based on its DNA or problem cases; in this case, concentrating on a 

specific product type can be very supportive. For instance, case C started to design jersey tops 

in 3D because this was the product that caused most problems in the design phase. But for 

instance denim companies might want to focus on jeans because it is their primary product.  

Lastly, product calendars can be decisive for the choice of products to be developed in 3D. 

Usually, products that are developed in short calendars are made of short lead time material 
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and simple constructions for easy and fast production. Products with a very short 

development calendar pose issues in timing concerning physical prototype creation and 

review. In this case, virtualization can serve as a replacement of physical prototyping and 

reviewing. If products run on a longer calendar, the technology can be used for faster style 

development or replacement of one physical prototyping round. In order for virtual product 

development to be beneficial, it is of utter importance to define the purpose of usage, 

followed by careful consideration of the four mentioned factors.  

To summarize, a company should determine focus and targets of virtual prototyping’s 

integration to its processes first. Carrying out a SWOT analysis can be very helpful for both 

defining focus and targets and the three P’s. Thoughtful consideration of the role of people, 

process and product is important, as well as their balanced relationship to each other. Once a 

company is clear in the application factors of 3D prototyping, it can start to develop a strategy 

bespoke to its requirements. Three implementation strategies are established in the following 

section to show different approaches and their effect.  

 

4.2. Implementation strategy development 

As mentioned before, companies all have individual DNA and processes. Therefore the author 

establishes strategies with different approaches to suit various organizations. Since working 

ways and processes are unique per each company, application strategies need to be 

individually operative as well. For this reason, the following methodologies provide different 

guidelines which need to be translated to the characteristics of the company. By providing an 

initial step-by-step approach, followed by a planned and a focused path, companies can 

identify the suitable strategy and apply it accordingly. While the first two methods underlie 

process development models, the third strategy is created based on the author’s research 

throughout this thesis.  

4.2.1. The gradual approach 

This step-by-step approach can well be applied by companies of a more exploratory nature. 

In general, the strategy is useful when a learning-by-doing path should determine where the 

technology can be used best, so that a process is developed over the course of 3D 

prototyping’s integration. 
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Below, the ‘Capability Maturity Model’ is illustrated. It was developed in 1991 by the Software 

Engineering Institute located at the Carnegie Mellon University in Pittsburgh, Pennsylvania, to 

help organizations improve their software process. The model shows five maturity levels, 

which represent five evolutionary levels towards a mature software process. Each level 

comprises several targets which form important steps in increasing the process capabilities of 

companies. The marked arrows show the process type that is achieved when reaching the 

next maturity level (Paulk, M. et al, 1993).  

 

Figure 2: Capability maturity model. (Paulk, M. et al, 1993, p.8) 

This model can be used for the step-by-step strategy of integrating 3D prototyping to the 

apparel development process. When applying this method first, the process could be 

described as ad hoc and sometimes even incoherent. This is due to the fact that only few 

process steps are defined, and success of 3D prototyping’s application depends on the 

individual commitment (Paulk, M. et al, 1993). Therefore it can be helpful to start this phase 

with people who are naturally interested in working with the technology, as explained in 

section 4.1.1. On the initial level, the technology would be applied at different process steps 

to products of various types and complexities. As a next step, the experience from the first 

level can be used as track record for defining processes, schedules and functions in the 

repeatable level. So in this phase, a company could define which simulated products were 
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most useful and which simulation steps were most supportive in the initial phase. This way, 

the organization can build on its experiences in the repeatable level and define a ‘disciplined 

process’ for the application of virtual prototyping. Next, it is important to set standards within 

the virtual apparel creation process to provide coherency in both the course of the process 

and virtual prototypes’ quality. To do so, manuals can be created and additional trainings can 

be given like in case A for instance. As a consequence, the defined maturity level is reached 

with a standard and consistent process. Subsequently, an evaluation and measurement of the 

virtual prototyping process should be conducted to reach the managed level. At this stage, 

both the process and product quality are controlled so that success can be measured. As a 

result, it can be established which areas are profitable for the company and to what extent. 

Thus, the virtual apparel development can become a predictable process with economic 

targets and defined application. Finally, the ongoing state of optimizing the process further 

can be achieved. To do so, it is necessary to collect feedback and continue applying virtual 

prototyping to new products or extents. However, also proven success of the technology can 

be increased by repeating the application so users improve their knowledge and processes 

accelerate. Generally speaking, the step-by-step approach can well be executed on a smaller 

scope throughout departments. This is recommendable because the ad hoc application of 3D 

prototyping will define standards to the virtual development process over time and through 

experience. As the model name already says, capabilities grow with maturities in this strategy. 

Therefore it can best be applied by companies looking for hands-on experience to develop 

their individual 3D prototyping process based on their own findings.  

4.2.2. The planned approach 

In contrast to the step-by-step approach, the IDDOV1 (Cudney and Furterer, 2012) strategy 

has more of a planned character. The method is most useful for companies which require laid 

out planning for the implementation of 3D prototyping ahead of its integration. The IDDOV 

strategy permits process development prior to its roll-out so less time is needed for 

improving the process at a later stage. 

The focus of the IDDOV methodology is to design a product, service or process right the first 

time. Therefore, thorough planning is key in the steps of this strategy. The methodology is of 

particular use for new processes and major changes in existing ones because it enables 

																																																													
1	Identify-Define-Design-Optimize-Validate	



	 Strategic	
Implementation	

	

	 42	

detailed planning without record data (Cudney and Furterer, 2012). The below model 

illustrates the five steps of the IDDOV methodology with the respective purpose and tools. 

Identify Define Design Optimize Validate 
Develop project 
character & plan 
 
 
àrisk & 
responsibilities 
matrix 
 

Identify targets & 
technical 
requirements  
 
àSWOT analysis 
 

Design process & 
its elements 
 
 
àsimulation/ 
prototyping 
àdesign 
experiments 
àprocess 
analysis 
 

Implement pilot 
process & access 
its capabilities 
 
àimplementation 
plan 
àprocedure 
reflection  
àpilot 

Validate process 
& assess 
performance 
 
àprototyping 
and testing 
àreplication 
opportunities 

Figure 3: IDDOV methodology. Visualization from author based on Cudney and Furterer (2012) 

This model can be used as a base for the precedent planning of 3D prototyping’s 

implementation into the apparel development process. In contrast to the step-by-step 

strategy where experiences of the technology’s application are investigated and used for 

further developments, this method requires time investments ahead of using virtual 

prototyping. The IDDOV strategy starts off with the identifying step where the project’s 

character and plan are developed first. Creating a risk and responsibilities matrix will help to 

determine what the project is meant to cover. For instance, a company should question at 

this stage the areas and focus for which the application of virtual prototyping is most useful. 

Based on a risk and responsibility analysis, the two factors can be limited in choice and 

become more defined. Following this, the definition step requires the identification of targets 

and technical requirements. By conducting a SWOT analysis, an organization can easily define 

what operations can well be done within the technology and identify critical factors at the 

same time. This helps significantly to determine targets which set the technical requirements 

at the same time. If a company wants to use virtual prototyping as a fitting tool for instance, it 

has to be made sure that the software to be chosen is capable of representing the fit 

accurately. In addition, it has to be taken into consideration that the primary users working in 

the software, regardless of factory or company, need to meet the technical requirements of 

doing so. At this stage the organization has defined the framework of the process and can 

continue to design the process in step three. Therefore process elements shall be identified 

first to create a process map. Consequently a company should determine in the design step 

to which sequences of the apparel development process it wants to apply the technology to. 

Hence, the application scope regarding the overall process (see figure 7) is established. 
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Moreover, first simulations and prototyping are executed which enable a first process 

analysis. Based on the findings from this analysis, process design experiments can be 

conducted to find solutions for critical process elements or to investigate alternatives. If 

designers faced difficulties in creating new developments in 3D design for instance, an 

attempt of designing on existing model patterns could be made. This way the organization 

reaches the next step which is about optimizing the process further by focusing on the 

process put in practice. Prior to the initiation of a pilot project, an implementation plan as well 

as training plans should be composed. The experiences made in the pilot project can then 

either prove or refute the procedure steps so the pilot process can be optimized further. In 

addition, these first experiences permit an assessment of the process’ capabilities which is 

important for process evaluation. For example, based on a pilot project a company can judge 

whether virtual prototypes are of suitable quality for all kinds of product types or if a selection 

should be made. Knowing the process’ capabilities qualifies process validation and 

performance assessment. Thus in this last step, companies can validate the developed 

process and evaluate the performance of virtual prototyping based on the established frame 

of capabilities. Overall, the IDDOV strategy provides security in applying the virtual 

prototyping to the apparel development process by thorough planning ahead of an 

implementation. Especially for companies that want to apply the technology on a broad 

scope from the beginning on, this strategy is very supportive and opposes fewer risks. 

4.2.3. The fundamental approach 

Different to the previous strategies, the fundamental method is not based on an underlying 

process model but on the author’s research and interviews. The author has not used 3D 

prototyping in the industry yet; nevertheless the gained knowledge of this research helps to 

develop an approach which permits a direct entry to the virtual prototyping world.  

In this strategy, the focal point is building up a 3D database over the course of time. From 

personal experience, the author assumes that people in the clothing industry don’t have 

much additional time to spend on trying out their usual tasks in new processes and programs. 

However, in the long-term the technology can be very efficient and time saving. Therefore 

this strategy starts with the application of 3D prototyping in carry-overs and variations. 

Regardless of company or factory being the technology’s primary user, it is recommendable 

to not eliminate physical prototypes at first. This way, the performance of 3D prototyping can 

be evaluated riskless while users build up experience and data bases. Once a company is 
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confident in the capabilities of virtual prototyping for its individual products, it can assess for 

which products or steps virtual prototypes can replace physical ones. By using virtual 

prototyping for styles that will be reused, the time that needs to be invested in working with 

3D prototyping is decreased over time. Users can go back to previous season’s styles and 

adjust them or simply change colors. Hence, they also become aware of virtual prototyping’s 

benefits very quickly. Through the knowledge that is gained, people can start broadening the 

scope of virtually created carry-overs and variations. Parallel to this, a 3D data base is building 

up which is of utter importance. Elements of the 3D data base cover fabrics, trims, patterns 

and colors. By using virtual prototyping for a growing number of carry-over and variation 

styles, the amount of 3D data would grow as a result. Subsequently, users can revert to 

existing elements instead of developing new fabrics, trims, patterns or colors digitally as this 

is time consuming. Once a decent data base is created, virtual apparel development can be 

easily applied to new style developments as well. Companies need to evaluate the required 

accuracy level of virtual prototypes for successful application of the technology. To do so, 

focus and target for the application of virtual prototyping need to be defined. For instance, if 

a company wants to reduce the time that is needed from design to style approval, 3D 

prototyping would be mainly used for style development. The individual companies need to 

decide whether they need the particular fabric, trim and pattern, or if substitute elements 

might be sufficient. If a company tends to use very similar fabrics for example, the value of 

having the exact fabric each time might not be very high. In contrast, in case of companies 

focusing on fit development through virtual prototyping, proper fabrics need to be applied 

for successful fit evaluation. It can be useful to base the target and focus definition on the 

results from previous simulations, since these enable an assessment of virtual prototyping’s 

capabilities with regards to the company’s requirements. In any case, it is the 3D data base 

that will support the company in achieving its aims as it serves as library which enables a 

smooth integration of 3D prototyping to the apparel development process. From this point, 

companies can create individual implementation plans on the scope of 3D prototyping’s 

application. Overall, it is the fundamental approach that is most appropriate for companies 

longing for an evaluation of the technology based on experience. The direct application 

provides skills whilst being secure as physical prototypes are kept. The strategy can be 

applied on both smaller and broader scopes, depending on the company’s drive. 
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All in all it can be concluded that planning the implementation of virtual prototyping is 

required for achieving success. While exploratory companies might be more suitable for the 

learning by doing approach of the step-by-step strategy, large companies might require more 

security through planning as proposed in the IDDOV strategy. Organizations seeking for a 

direct entry to the 3D prototyping world without high risks might prefer the fundamental 

attempt. In any case, it is important to develop a balanced relation between the three P’s, 

using the strategy that is most suitable to the company. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	Impact and Strategic Implementation of 3D Prototyping to the Apparel Development Process_Public
	Impact and Strategic Implementation of 3D Prototyping to the Apparel Development Process_Strategy Excerpt

