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Wohlers Report 
2001 

This eight-page document provides an overview of the information 
published in Wohlers Report 2001, a 250-page, softbound publication. 
The report includes 26 charts and graphs, 32 tables, and 80 photographs 
and illustrations. The focus of the report is on the many important facets 
of rapid prototyping and tooling, including the industries being served, 
applications, revenues, unit sales, and forecasts. It also provides current 
information on trends with regard to service providers, advanced 
approaches to tooling, system manufacturers worldwide, RP stocks, and 
new developments in the U.S., Europe, Asia, and other parts of the world. 
The report covers research and development activities, trends in CAD and 
the Internet, RP materials, medical modeling, and reverse engineering. 
Wohlers Report 2001 concludes with a review of the future of rapid 
prototyping, where it is headed, and what to do.  
 
 
 
 

Introduction Rapid prototyping (RP) refers to the physical modeling of a design using 
a special class of machine technology. RP systems quickly produce 
models and prototype parts from 3D computer-aided design (CAD) model 
data, CT and MRI scan data, and data created from 3D digitizing systems. 
Using an additive approach to building shapes, RP systems join liquid, 
powder, or sheet materials to form physical objects. Layer by layer, RP 
machines fabricate plastic, wood, ceramic, and metal parts using thin, 
horizontal cross sections of the computer model. 
 
Methods, processes, and systems for rapid tooling (RT) are also 
developing, many of which are new and not well understood. As an 
emerging technology, the definition of RT is often debated and not clearly 
defined. Most would agree, however, that RT is driven from an RP 
process—the key to making it rapid.  
 
Rapid prototyping is having a profound impact on the way companies 
produce models, prototype parts, and tooling. A few companies are now 
using it to produce final manufactured parts. Some believe this practice, 
termed rapid manufacturing (RM), will develop into a compelling market 
opportunity in the future. 

 
 
 
 
How RP models are 

being used 
The following chart shows how companies are using RP models. Nearly 
41% of all RP models are being used for fit and function applications, an 
estimate derived by adding together the “fit/assembly” and “functional 
models” segments. About 27% use RP as visual aids for engineering, 
toolmaking, quote requests, and proposals, an estimate derived from 
adding together these segments. More than 23% of RP models are being 
used as patterns for prototype tooling and metal casting, as well as for 
tooling inserts. 
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Source: Wohlers Associates, Inc. 
 
Fourteen RP system manufacturers and 43 RP service providers provided 
the data used to produce the previous chart. These 57 companies provided 
estimates based on knowledge of their customers’ industries and 
applications. 
 
The diversity of applications of rapid prototyping is limited only by the 
imagination. The obvious, conventional applications of the technology are 
easy to see and appreciate. However, when rapid prototyping is applied to 
more than one aspect of product development, or it is applied in a manner 
that creates new ways of thinking and alternative approaches, the power 
can be unimaginable. 
 
Perhaps the most significant barrier to realizing new applications and 
powerful benefits is the tendency to resist change. Established processes 
and procedures are difficult to displace. When forward thinking individuals 
apply RP in new and exciting ways, it is possible to achieve amazing 
results. 
 
The breadth of RP applications is impressive. The technology has been 
applied to fields as varied as medicine, architecture, and forensics. 
Examples include: 
 
� Burn masks with better fit that improve recovery. 
� Components for the world’s smallest autonomous robot. 
� Recreation of a murder victim’s likeness. 
� On-demand creation of components for a self-designed droid. 
� Action figures for Hollywood films. 
� World-class sculptures that were previously impossible to produce. 
� Skulls of accident victims to prepare for reconstructive surgeries. 
� Models printed in full color, revealing areas of stress through finite 

element analysis. 
 
If change is welcomed, it is inevitable that many more unimaginable 
applications of RP will develop. 
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Industry growth The RP industry has experienced a number of up and down years over its 
history. Many years have been stellar, both in unit sales and revenues. 
Other years have been sobering and even disappointing. 2000 was neither 
stellar nor disappointing. It was a year of acceptable, moderate growth. 

 

RP Machine Sales Worldwide
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Source: Wohlers Associates, Inc. 
 
The moderate growth rate is a result of the preference for technology that is 
more mature than most RP systems on the market today. People in the 
industry are asking for machine technology that is less expensive to buy 
and maintain and easier to use. To entice more users to adopt RP, system 
prices and the overall cost of ownership must drop further. In response to 
this demand, it is expected that the average purchase price of systems will 
continue to decline in 2001 and 2002. 
 
To survive and thrive, companies such as 3D Systems, DTM, CMET, EOS, 
and Stratasys must move beyond the established market to find new 
customers outside of the large organizations and service providers that have 
implemented RP. This will require a new generation of products that cost 
much less and perform better than today’s offerings. 
 
 
 
 

Number of models 
being produced 

Despite a moderate deceleration in growth, RP users worldwide produced 
an impressive 3,004,006 models and prototype parts on their machines in 
2000, according to Wohlers Report 2001. This is up 28.3% from an 
estimated 2.34 million parts produced in 1999. This compares to growth 
of 26% in 1999 over the estimated 1.86 million models produced in 1998. 
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Source: Wohlers Associates, Inc. 
 
On average, two copies of a unique design are built. This means that 1.46 
million distinctive parts were produced in 2000. To some, this is a 
staggering number of parts being produced from a class of technology that 
has been available for little more than a decade. 

 
 
 
 

Installations by 
region 

The following chart shows the regional distribution of RP machines 
installed throughout the world. The estimates are cumulative totals from 
RP’s inception through 2000. The chart accounts for 6,521 of the 6,755 
machines that have been sold and installed worldwide.  
 

North America
45.3%

Europe
24.6%

Other
1.5%

Asia/Pacific
28.6%

 
 

Source: Wohlers Associates, Inc. 
 
 
 
 

Service providers Service providers offer design, CAD, data translation, prototyping, 
tooling, urethane casting, reverse engineering, and other engineering and 
manufacturing services. Overall, 2000 was a good year for these 
companies, especially compared to the 1997–1998 time frame, when 
many were forced to downsize, sell their businesses, or shut down.  
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Worldwide, there were 384 service providers operating 894 RP machines at 
the end of 2000, according to the March 2001 issue of Rapid Prototyping 
Report. Nearly half of these companies are located in the U.S. As has been 
true in the past, 3D Systems and DTM dominate in installed machines in 
service organizations.  

 
In early 2001, several service providers voiced a concern over a lack of 
incoming projects and cash flow. One company was forced to lay off some 
employees, a first in the company’s history. Others are fearful that supply 
and demand may return to 1997–1998 levels. To compete, some companies 
have reduced prices significantly, a similar response to the tough times of 
three to four years ago. Weak earnings and layoffs in the manufacturing 
sector suggest that this could continue through much of 2001. 

 
 
 
 

Rapid tooling The list of RT developments that have been announced to date is striking, 
but few have seen commercial success. Each of the processes comes with 
a set of strengths countered by limitations. Typically, this results in 
solutions that cater to niche applications. Yet, because of their possible 
impact, these developments are causing a number of investigations from 
companies in the Americas, Europe, Asia, South Africa, and other 
developed regions. 
 
Tooling produces billions of dollars in annual revenue. The amount of this 
market that RT can capture is still unknown. However, Wohlers Associates 
believes that rapid tooling will grow into a sizeable market as processes are 
further refined and companies explore ways to make them work. 
 
 
 
 

The future For the company or individual focused on a specific application, or the 
use of a single technology, the pace of development may be 
disappointing. When viewing the industry in a narrow scope, it can 
appear that RP is progressing slowly. 
 
However, from a vantage point that provides a view of the entire market, 
the level of change and development is exciting and quite spectacular. 
There are many interesting and powerful developments. Some have been 
recently announced, others are soon to be commercialized, and the balance 
is in the developmental phase. These many efforts span the key areas of 
breakthrough growth, which includes technologies, materials, and 
applications. 
 
In spite of the past failures of machine vendors in the RP industry, startup 
operations will continue to enter the market with new and interesting 
technology. Although the going will be tough, Wohlers Associates believes 
that several startup companies will succeed in establishing themselves in 
the RP industry within the next five years. Combined with the demise of 
established players, these emerging companies will bring the total vendor 
count to 16, down from 23 in 2000. 
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To survive, many system manufacturers have broadened their field of 
vision to include the entire industrial market. Without evaluation, the 
strategy of gaining a smaller percentage of a bigger market seems 
reasonable. But many companies have failed by stepping out of a market 
niche. Specialization is an easier path to success than is generalization. 
 
In the spirit of specialization and niche marketing, new players may find 
the most success. A new company is unfettered by customer demands and 
investor expectations. The new players have the opportunity to pick, and 
even create, the game in which they chose to play. There is also an inherent 
nimbleness granted to a new organization. Usually, established 
organizations are unable to quickly change strategies and game plans. New 
companies do not have to face the difficulties of supporting legacy systems, 
outdated methods of distribution and support, and shrinking margins. 
 
RP is developing at both ends of the product development spectrum. At the 
front end, 3D printing for concept modeling is growing impressively. As 
low-cost systems develop, 3D printers could make it difficult for companies 
to sell high-end RP systems at high-end prices. At the back end, the 
technology is evolving from prototyping and tooling to rapid 
manufacturing. As the idea of RM develops, it will support the movement 
toward mass customization, where ultimately, a production run will consist 
of a single part. 
 
The exceptional growth in unit sales of solid modeling software will pull 
RP forward to greater acceptance. As evidenced in the many examples 
within Wohlers Report 2001, compelling reasons to use the technology 
have been established. Annual sales, both in units and dollars, continue to 
increase. Exciting, new technology has the potential to accelerate the 
growth of the RP industry, creating a vortex into which the pragmatic 
buyers will be drawn. New users will provide desperately needed revenue 
to fund R&D and new product developments. With the technological 
advances, more users will be drawn into RP. The larger population of users 
will spread development costs, prices will decrease, and even more users of 
the technology will develop. This cycle feeds upon itself to create 
tremendous growth. 
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