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Inevitably, every one of us has been promised or will be promised costs or delivery times for 
goods and services. We do not just rely on such promises in our personal lives, for example 
having a gift delivered on time for a birthday or other special event, but also within our 
professional life. In certain instances, our career may depend on it. This is especially the case 
when manufacturing capacity increases are required, for example facilities or cleanroom 
infrastructures in the biopharmaceutical or cell/gene therapy industry. Not only does 
management rely on what has been promised, but also the patients.  
If such promises are not met, dire consequences can result. 

The Truth of the Matter on Quoted Cost  
Understanding the base desire of reliability when promises and statements are made, the 
truth of the matter is that all surveyed cleanroom and facility construction quote recipients 
have stated that the upfront promised cost/sq.ft and/or delivery times have not been met. 
Pose the question to yourself, have you ever been involved in the design and engineering of 
a cleanroom construction project where the promised cost/sq.ft or delivery timeline promised 
was met?  
Most often the experience is that the initial cost/sq.ft, quoted was $400/sq.ft but ended  up 
being $700-900/sq.ft, when all costs are realized. The fundamental part here is “when ALL 
costs are realized.” The initial costs are typically based on the provision of ceilings, walls, floors, 
windows and doors. But what about electrical, mechanical, piping, utilities, automation etc? 
These are items that are fundamental to the cleanroom. Nonetheless, they are often not 
included in the initial scope provided by many contractors. In addition, costs of temporary 
parking, staging areas or gowning areas need to be accounted for. Diminished productivity 
of the onsite installation team should also be considered, which may also depend on weather 
conditions, insurance requirements, safety protocols and security when 150 people work at 
the construction site for multiple months will also add to the bottom line cost. Opportunity 
costs as existing manufacturing processes may be interrupted or affected lay-down areas, 
which can be as large as the cleanroom area, can also affect the overall cost profile of a 
project. 
When it comes to the actual total cost one has to peel the onion and add the different cost 
layers and categories to come to a true cost/sq.ft (Figure 1). Once the accurate cost is 
established, the comparison with other cleanroom approaches can be performed. Such an 
“apples to apples” comparison then allows the decision-maker to make a well-educated 
decision instead of relying on historical experience or vendor promises.  
The other question one needs to ask oneself, why are there contingencies within the 
quotation received, which can range up to ± 25%. This type of accuracy would not suffice in 
many other occupations. If we land planes with ± 25% accuracy, who would fly in the first 
place ? 



Figure 1: Different cost items 

The Dilemma of Timeline Promises 
The other typical variable is the timeline of a project. Vendor quotes for cleanrooms typically 
include a timeline for completion of a project. This timeline is then used to plan all the 
sequential construction, equipment implementation and validation steps. If one aspect of a 
timeline shifts, the entire project schedule will be affected. When the project is delayed, it will 
affect the availability of product to the patient. Therefore, timelines given must be as 
accurate as cost quotes. Speed is also important because it means faster time to market and 
faster incremental revenue. 
Since speed is a focus when planning a facility, the pressure to be able to build a site rapidly 
is of paramount importance. Vendors know this and therefore quote timelines aggressively, 
and sometime too aggressively knowing that later changes can be blamed on a number of 
factors, including blaming the end-user. This is not only bad business practice, but it creates 
an extremely difficult situation for the project management reporting to senior management. 
A recent comparison of three cleanroom construction types; stick built, modular wall panel 
built and prefabricated mobile, showed major time to build differences, 4-8 months apart 
from each other, prefabricated being the fastest, stick-built the slowest (Figure 2). These 
differences in time-to-build, show the benefit of the different structures. It may be that some 
of the cleanroom structures have a price premium, but so does the delivery timeframe.  
The saying “time is money” comes to mind and when one looks at the value of a monoclonal 
antibody batch. A monoclonal antibody batch can have a value of $20-30M and a batch 
can be produced in 1.5-2 weeks. Therefore, any time delays in establishing a site has major 
consequences. 



Figure 2: Time-to-build differences of certain cleanroom structures 

How Cost and Timeline Robustness is Achieved 
As shown in the cleanroom structure build comparison, there are available solutions that 
produce the desired result of predictable budget and delivery time reliability. How is this 
possible? The main reason is the fact that these infrastructures are built off-site with known 
materials, and with experienced personnel. Designs and construction of the same are well 
known, standard operating procedures are followed, schedule are planned and met, and 
the prefabricated structures are pre-qualified off-site.   
There have been examples where clients of prefabricated structure have requested a delay 
in delivery due to an unavailability of a shell building, shifting the project to three months later, 
and then asking for the original delivery time. With the offsite built approach, these requests 
can be met without additional costs. This was accomplished by adding resources and utilizing 
overtime to build to satisfy the first request. Instead of an on-site productivity level of typically 
80%, an off-site build can run at 100 to 140% productivity level and that is without working in 
shifts. There are other examples, where the build timeline had to be shortened and, in every 
case, it was achieved.  



Figure 3: Prefabricated cleanroom structure for bioprocessing purposes 

The industry is not just demanding changes in cleanroom materials to avoid contamination 
potentials, but also calls for budget and timeline reliability. The traditional way of sequential 
and on-site building had to change and the modular, prefabricated construction experience 
from other industries was adopted to meet that demand. Prefabricated cleanroom units can 
be interconnected to a variety of different cleanroom infrastructures, from a multitude of 
single cleanroom units for segregation and scaling purposes to large ballroom areas. Classical 
cleanroom designs and infrastructures can be as easily achieved as well. However, since the 
structures are built off-site the time-to-build is predictable and can be guaranteed.  
In the same way, the costs involved are predictable. The materials and resources required 
are known, the experience level high and the quoted cost does not shift. Also when a 
prefabricated cleanroom unit is quoted, the pricing includes all of the other needs to run the 
unit. The cleanroom is not just walls, ceiling and flooring, but a fully functional cleanroom 
system, including all the HVAC, automation and utility needs. A prefabricated cleanroom 
system is a complete system and not the typical piece meal of components, parts and 
responsibilities.  
The off-site prefabricated approach can even provide more benefits than cost and timeline. 
In future, such cleanroom systems can be mass-produced and delivered in weeks (not 
months) for a much lower price than is currently experienced. Most of us can recall the price 
of our first computer. Nowadays the same equipment would be available at a fraction of the 
price. Similarly, standardized, predesigned cleanroom units being built over and over again, 
will experience the same price reduction the car industry comes to mind and it is noteworthy 
that a car is much more complex than a cleanroom unit but can still be configured. There is 
no reason why such mass production cannot be accomplished with prefabricated 
cleanroom units.  
To further this thought, new, predesigned, turnkey facility solutions are now being established 
to shorten the build time and reduce the cost impact by creating standardized options. As 
an example, a 4 x 2,000L monoclonal antibody turnkey site can be built in 12 months versus 
24-36 months at an all-in price tag of $75M instead of $200-300M. From a standardized,
prefabricated cleanroom unit to a predesigned turnkey facility is not a quantum leap, but a
mind-set change to a standardized, off-the-shelf approach. Instead of spending copious
amounts of hours on new designs, instead of re-inventing the wheel over again, one requires
to think with simplicity in mind, which creates speed, experience and cost reductions.



In Conclusion 
The demand for reliable budgeting and delivery timelines for cleanroom infrastructures is 
becoming paramount. Fudge factor pricing, pricing to be competitive with follow-up change 
orders or incomplete pricing will not be tolerable any longer. Similar requirements are set for 
robust delivery times, as capacity planning or delays in capital investments become crucial 
business decisions. Patient-focused therapies must be scaled in a timely manner without the 
risk of a timeline shift. Also, the “overpromise” approach with a plan to use artificial 
administrative slowdowns is no longer a viable strategy. It has to be clearly understood that 
some cleanroom infrastructure projects take much longer than, for example, prefabricated 
solutions. Anybody stating that this not the case is running an overpromise scheme.  
To pressure test anything stated in regard to cost/sq.ft or delivery times is a must. The question 
need to be asked - how often has the initially quoted cost/sq.ft and/or delivery time been 
met? And perhaps an insistence on time guarantees or penalties for not meeting the 
promised result can ensure that the promises are kept. 
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