NASA has been using technology readiness levels (TRLs) to measure  technology maturity for many years. Recently, the use of TRLs has also been embraced by DoD, as documented in the current version of the 5000 series publications. Although TRLs have found acceptance as a measure of technology maturity, both in government and industry, the TRL has some serious shortcomings as a technology yardstick. One shortfall is that the TRL gives us a snapshot of where a technology is on the readiness scale at a particular moment in time. The TRL by itself does not tell us anything about the difficulty, or even the possibility, of improving to a higher maturity level.  A second shortcoming is that the TRL is incomplete. TRLs alone do not give a complete picture of the state of a technology, or of the risks in adopting a particular technology to the needs of a given acquisition program. The TRL scale as defined by NASA and DoD measures maturity along a single axis, the axis of technology capability demonstration. A full measure of technology maturity, or in the commercial world product maturity, would be a multi-dimensional metric. It’s not uncommon to find references to 12 or more dimensions of product or technology maturity. One writer speaks of 16 different dimensions of maturity. The TRL measures only one of the 16.
The Interim Defense Acquisition Guidebook recommends the use of the TRL as a best practice for measuring technology maturity. “Decision authorities shall consider the recommended TRLs (or some equivalent assessment methodology, e.g., Willoughby templates) when assessing program risk.” While TRLs have proved to be useful in evaluating a technology’s performance, as demonstrated in the laboratory or in a test environment, TRLs do not measure whether the technology product can actually be produced in an affordable manner. The concept of manufacturing readiness levels (MRL) has been invented to expand the TRL idea so that it can incorporate producibility concerns. The MRL approach addresses producibility concerns early in the development phase. In this way, the MRL helps acquisition program managers comply with the DoDD 5000.1 mandates, “Advanced technology shall be integrated into producible systems and deployed in the shortest time practicable,” and, “They shall reduce manufacturing risk and demonstrate producibility prior to full-rate production.” MRLs are a metric used to assess the system engineering/design process and maturity of a technology’s associated manufacturing processes to enable rapid, affordable transition to acquisition programs. When used with software technologies, MRLs measure quality concerns because manufacturing is rarely a problem in software development.
In general, technologies at TRL 1 and 2 are not mature enough to define a manufacturing process. For this reason, the MRL definitions drafted by Mr. Dan Cundiff and the staff at OSD/AT&L begin with MRL 3. The MRL numbering runs from 3 through 9, and is analogous to TRLs 3 through 9. In computing the overall TRL using the AFRL TRL Calculator, MRL definitions and manufacturing questions are embedded with the associated TRL. 
The MRL definitions used in the TRL Calculator were compiled from industry and government standards. The definitions may be tailored to apply at the individual component, sub-system, or system level. The definitions provide metrics that capture the engineering design and manufacturing knowledge maturity of a technology for use during the System Development and Demonstration (SDD) and Production phases of an acquisition program. Since MRLs begin at TRL 3, however, they are useful earlier than that, even during S&T prior to transition to an acquisition program.

