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INTRODUCTION
Like all other requirements, Engineering Manufacturing Readiness Level (EMRL) assessments of program readiness must be included in contract language to be effective. This paper will discuss inclusion of EMRL assessments and two of the key criteria utilized in these assessments, the technology readiness (TRL) and the manufacturing readiness (MRL) levels. EMRL assessments shall be included in the Statement of Work (SOW) as a program assessment process to determine programmatic risk and readiness for transition. 
During the initial stages of acquisition planning, a determination should be made of the technology and the manufacturing requirements in the planned program.  Once these requirements are identified, the source selection team can then assess whether technology and/or manufacturing readiness will be a significant discriminator for the source selection. Discriminators are those key requirements or program risks that separate offerors from each other during the proposal evaluation process.  
As technology level requirements and/or manufacturing level requirements will be a part of acquisition requirements, an assessment of technology readiness and/or manufacturing readiness should be included in the Statement of Objectives (SOO) and in the resulting SOW, so they can be a formal part of the contract.[footnoteRef:1] The acquisition team must determine what TRL and/or MRL will be required at the completion of the phase (e.g., TRL 6 and MRL 6 for the Product Development Decision at the end of the Technology Development Phase).  Once this is determined, the acquisition team can develop requirements, analyze and assess program risks, develop the overall acquisition strategy for the program, and develop the appropriate RFP and contractual language.   [1:  Although most of the discussion in this section is oriented towards competitive acquisitions, this recommendation for SOO and SOW language also applies to sole source programs with manufacturing requirements.] 

COMPETITIVE RFP LANGUAGE STRATEGIES
Technology readiness and manufacturing readiness are both requirements and source selection discriminators, the RFP will require the offeror’s proposal to document the results of an assessment of readiness against the TRL/MRL definition appropriate for the current phase of the program and subsequent EMRL.  Based on the assessment results, the offeror’s proposal should discuss the current TRL/MRL and provide an explanation of how the desired TRL/MRL will be achieved by the end of the acquisition phase for each element of the program.  This information shall be used to assess the risk of achieving the desired TRL/MRL by completion of the proposed phase. Assessing the offerors understanding of steps necessary to evaluate their TRL/MRL, the steps necessary to achieve the required TRL/MRL (e.g., Technology Development Plans or Manufacturing Maturity Plans), and the risk associated with achieving those steps would be the best means of differentiating between proposals. The decision should be based on the risk of achieving the desired EMRL/TRL/MRL at the completion of the contract.  
Technology and manufacturing readiness will be a discriminator between offerors, therefore appropriate language should be incorporated in Section L (Instructions to Offerors) and Section M (Evaluation Criteria) of the Request For Proposal (RFP) so it can be used during the source selection process. Section L will specify the content and any required format the offeror must submit to substantiate the processes used to achieve the TRL or  MRL.  This will reduce the likelihood of misunderstandings between the offeror and government when discussing the program’s manufacturing risks and plans.
Example scenario for a program entering the Technology Development Phase:  
The RFP will direct required offerors to prepare an overall, initial assessment.  The offerors shall have conducted an assessment of the technology readiness using the TRL 4 definitions found in the Technology Readiness Assessment Deskbook. The offerors shall also have conducted a preliminary assessment of manufacturing readiness using the MRL 4 definitions found in the Manufacturing Readiness Level Deskbook. The results of these assessments shall be discussed in the proposal along with the assessment methodology that the offeror used.  The offeror shall provide a Technology Development Plan and a Manufacturing Maturity Plan, which will discuss how they will move forward from their assessed TRL and MRL to the Level 6 definitions that are expected at the end of the Technology Development Phase.  Additionally, the offeror shall assess, against the EMRL 0 criteria, the status of the program and readiness to transition. The offeror shall include enough detail for the government to understand all programmatic, technology, and manufacturing risks that are expected and all risk mitigation efforts that will be necessary to achieve the final TRL./MRL 6 definitions at the end of the phase.  The offeror shall discuss how TRL/MRL 5 and 6 will be achieved within their plans and schedule, together with the plans to meet EMRL 1 on contract completion.. 


Program Readiness RFP Language for Source Selections
This section presents some ideas and strategies for ensuring EMRL assessments of program readiness, and the individual criteria, are treated effectively as a part of acquisition activities.  It contains methods and examples on how to effectively implement the process for conducting an EMRL assessment contractually in a program as part of RFP language, SOO language, and SOW language.  These examples are meant to be tailored to reflect the complexity of the current phase of acquisition.    
Using assessments of program, technology, and/or manufacturing readiness in source selection requires language in three key sections of the RFP:  Section L (Instructions to Offerors), Section M (Evaluation Criteria), and the SOO.  Language should be inserted in Sections L and M only if program, technology, or manufacturing readiness will be a discriminator in the source selection. The SOO language should be included in all RFPs.  The RFP content must be consistent among the contract requirements in the SOO (e.g. the requirement to achieve a specific EMRL/TRL/MRL or to conduct periodic assessments of readiness during the contract period of performance), Section M (the criteria stating how the evaluation team will evaluate the offeror’s proposal to meet or exceed the requirement), and Section L (the instructions for what information must be included in the proposal to allow the evaluators to properly evaluate whether the offeror meets or exceeds the requirement).
Section L sample language:
Sub-factor/Component (TBD)—Technology Readiness Level 
The offeror's proposal shall clearly and specifically identify those critical technology elements being assessed for risk and their current Technology Readiness Levels using the criteria identified in the Technology Readiness Assessment Deskbook (see http://www.dod.mil/ddre/doc/DoD_TRA_July_2009_Read_Version.pdf and include the Technology Readiness Assessment Deskbook in the RFP library of referenced documents).  The offeror shall describe the process and approach used to assess the TRLs.  
For any TRL that is assessed below TRL (TBD), the offeror shall identify the current TRL and provide the supporting rationale for the assessment and a Technology Development Plan to achieve the required TRL.
Sub-factor/Component (TBD)—Manufacturing Readiness Level Demonstration
The offeror's proposal shall clearly and specifically identify those elements being assessed for manufacturing risk and their current Manufacturing Readiness Levels using the criteria and process identified in the Manufacturing Readiness Level Deskbook (see http://www.dodmrl.com/MRL_Deskbook_v1.pdf  and include the Manufacturing Readiness Level Deskbook in the RFP library of referenced documents).  The offeror shall describe the approach used to assess the MRLs.  
For any MRL that is assessed below MRL (TBD), the offeror shall identify the current MRL and provide the supporting rationale for the assessment and a Manufacturing Maturity Plan to achieve the required MRL.
Sub-factor/Component (TBD)—Engineering Manufacturing Readiness Level Assessment.
The offeror's proposal shall clearly and specifically describe the approach to be used to assess the EMRL and status in meeting the programmatic exit criteria for the appropriate level based on the criteria and processes identified in MDA 5010.24-INS Performing and EMRL assessment and in the EMRL (2009) set of forms. (See MDA_5010.24-INS_Performing_an_EMRL_Assessment(signed_12JUL10).pdf and EMRL (2009) worksheet set.pdf ) 
For any criteria assessed as not met (risk), the offeror shall identify the approach to be used to mitigate the risk and provide the supporting rationale for the assessment and a Risk Mitigation Plan to meet the required criteria.
Section M sample language
 (NOTE—this sample language is written for the situation where a requirement can only be met, and no additional evaluation credit is given for an offer that exceeds the threshold requirement.)


Sub-factor/Component (TBD)—Technology Readiness Level
This sub-factor will evaluate the adequacy of the offeror’s process and plans to achieve the target TRL as described in the Technology Readiness Assessment Deskbook .
The evaluation color rating of this sub-factor is limited to: Acceptable (Green); Marginal (Yellow); or Unacceptable (Red). The marginal (Yellow) rating is intended to communicate uncertainty and therefore indicate a need for clarification from the offeror, or indicate a need for adjudication. 
Measure of Merit:
This sub-factor is met (i.e., is acceptable) when the offeror's proposal clearly identifies and substantiates its TRL assessment and has clearly demonstrated that its development plan is executable within time and resources allocated to achieve the target TRL by the end of the effort. 
Sub-factor/Component (TBD)—Manufacturing Readiness Level Demonstration
This sub-factor will evaluate the adequacy of the offeror’s process and plans to achieve the target MRL as described in the Manufacturing Readiness Level Deskbook.
The evaluation color rating of this sub-factor is limited to: Acceptable (Green); Marginal (Yellow); or Unacceptable (Red). The marginal (Yellow) rating is intended to communicate uncertainty and therefore indicate a need for clarification from the offeror, or indicate a need for adjudication by the  MDA. 
Measure of Merit:
This sub-factor is met (i.e., is acceptable) when the offeror's proposal clearly identifies and substantiates its MRL assessment and has clearly demonstrated that its maturity plan is executable within time and resources allocated to achieve the target MRL by the end of the effort. 
Sub-factor/Component (TBD)—EMRL Assessment Demonstration
This sub-factor will evaluate the adequacy of the offeror’s process and plans to meet the EMRL criteria as described in the MDA 5010.24-INS Performing and EMRL assessment and in the set of forms EMRL (2009) worksheet set. 
The evaluation color rating of this sub-factor is limited to: Acceptable (Green); Marginal (Yellow); or Unacceptable (Red). The marginal (Yellow) rating is intended to communicate uncertainty and therefore indicate a need for clarification from the offeror, or indicate a need for adjudication by the  MDA. 
Measure of Merit:
This sub-factor is met (i.e., is acceptable) when the offeror's proposal clearly identifies and substantiates its EMRL assessment and has clearly demonstrated that its risk mitigation plans are executable within time and resources allocated to meet the EMRL criteria by the end of the effort. 
SOO Language for all RFPs
The RFP should specifically describe the respective intentions and roles of the government program office and offeror in preparation, analysis, and reviews of an assessment of programmatic, technology, and manufacturing readiness. For example:
Technology Readiness (TRL)
The offeror shall conduct assessments of technology readiness to determine TRLs throughout the life of the contract using the processes and techniques described in Technology Readiness Assessment Deskbook as a guide. The offeror shall present appropriate risk analysis and associated development plans within the Integrated Master Schedule.
The offeror shall specify in a SOW appendix the locations and frequencies of any assessments of technology readiness, along with all the resources to perform or support these assessments.  The offeror shall identify its approach for flowing down these requirements as a function of risk. The offeror shall address how assessments of technology readiness will be executed and monitored to ensure achieving the required level in accordance with their Technology Development Plans.
The offeror should assume that the government will lead the assessment of technology readiness at the prime contractor and the prime contractor will lead the assessments at the suppliers with government participation unless clearly specified differently in the proposal.  The offeror shall address how TRLs will be monitored to ensure achieving the required level in accordance with their Technology Development Plans.
Manufacturing Readiness (MRL)
The offeror shall conduct assessments of manufacturing readiness to determine MRLs throughout the life of the contract using the Manufacturing Readiness Level Deskbook as a guide. The offeror shall use the process explained in Sections 4.0 and 5.0 of that document as a filter for identifying high manufacturing risk technologies or components and present appropriate risk analysis and associated maturation plans within the Integrated Master Schedule.
The offeror shall specify in a SOW appendix the locations and frequencies of any assessments of manufacturing readiness, along with all the resources to perform or support these assessments.  The offeror shall identify its approach for flowing down these requirements as a function of risk. The offeror shall address how assessments of manufacturing readiness will be executed and monitored to ensure achieving the required level in accordance with their Manufacturing Maturity Plans.
The offeror should assume that the government will lead the assessment of manufacturing readiness at the prime contractor and the prime contractor will lead the assessments at the suppliers with government participation unless clearly specified differently in the proposal.  The offeror shall address how MRLs will be monitored to ensure achieving the required level in accordance with their Manufacturing Maturity Plans.
Program Readiness (EMRL)
The offeror shall use disciplined system engineering design practices during the design, development, and production of the (TBD) and components. The offeror shall use EMRL criteria and metrics as the standard maturity measurement of product hardware and software, using the MDA 5010.24-INS Performing and EMRL assessment and in the set of forms EMRL (2009) worksheet set as a guide and present appropriate risk analysis and associated mitigation plans within the Integrated Master Schedule. 
Completed EMRL assessments in shall be subject to approval by the Government and will serve as exit criteria for technical reviews. The offeror shall continuously update progress against EMRL metrics to measure the progress of the (TBD) design and development. The Government and offeror will agree upon a Contract Work Breakdown Structure (WBS) and format for the offeror to report EMRL updates to the Government. 
The offeror shall specify in a SOW appendix the locations and frequencies of EMRL assessments, along with all the resources to perform or support these assessments.  The offeror shall identify its approach for flowing down these requirements as a function of risk. The offeror shall address how program assessments of readiness will be executed and monitored to ensure meeting the required criteria as part of risk mitigation plans.
The offeror should assume that the government will lead the EMRL assessment at the prime contractor and the prime contractor will lead the assessments at the suppliers with government participation unless clearly specified differently in the proposal.  The offeror shall address how EMRLs will be monitored and updated to ensure meeting the required criteria.
SOW Language for Contracts
The contract SOW should include language similar to the following:
Technology Readiness (TRL)
The contractor shall conduct assessments of technology readiness using the definitions, criteria, and processes defined in the Technology Readiness Assessment Deskbook as a guide.  Assessments will be conducted at the locations and frequencies specified in Appendix TBD. They will be led by the government program office at the prime contractor’s facilities.  The prime contractor shall lead the assessments at suppliers and include government participants.
The contractor shall develop and implement technology development plans or their equivalent for areas in which the TRL is lower than required to meet Milestone X.
The contractor shall monitor and provide status at all program reviews for in-house and supplier TRLs and shall re-assess TRLs in areas for which changes have occurred that could impact the TRL.
Manufacturing Readiness (MRL)
The contractor shall conduct assessments of manufacturing readiness using the definitions, criteria, and processes defined in the Manufacturing Readiness Level Deskbook as a guide.  Assessments will be conducted at the locations and frequencies specified in Appendix TBD. They will be led by the government program office at the prime contractor’s facilities.  The prime contractor shall lead the assessments at suppliers and include government participants.
The contractor shall develop and implement manufacturing maturation plans or their equivalent for areas in which the MRL is lower than required to meet Milestone X.
The contractor shall monitor and provide status at all program reviews for in-house and supplier MRLs and shall re-assess MRLs in areas for which design, process, source of supply, or facility location changes have occurred that could impact the MRL.
Program Readiness (EMRL)
The contractor shall conduct EMRL assessments using the definitions, criteria, and processes defined in the MDA 5010.24-INS Performing and EMRL assessment and in the set of forms EMRL (2009) worksheet set as a guide.  Assessments will be conducted at the locations and frequencies specified in Appendix TBD. They will be led by the government program office at the prime contractor’s facilities.  The prime contractor shall lead the assessments at suppliers and include government participants. 
The contractor shall develop and implement and present appropriate risk analysis and associated mitigation plans or their equivalent for areas in which the EMRL criteria are not met to meet Milestone X.
The contractor shall monitor and provide status at all program reviews for in-house and supplier EMRLs and shall re-assess EMRLs at technical reviews or in areas for which design, process, source of supply, or facility location changes have occurred that could impact.
Implementation of readiness assessments may require some deliverable documentation from the contractor and, if so, should be included in the SOW.  Specifically, a technology development plan, a plan for implementing MRL-based assessments and any potential MMPs may be deliverable documents, EMRL assessment and risk mitigation plans.  Generally, requirements for official, deliverable data items should be minimized, unless the program office determines it is necessary.  
A plan to describe implementation of EMRL/TRL/MRL-based assessment approaches, schedules and responsibilities, etc. may be desired.   There are several options for obtaining this plan.  Preferably, the contractor’s plans for implementing EMRLs/TRLs/MRLs may be included in an assessment plan, which may itself be either a deliverable item or not.  Alternatively, the SOW may include an such plans as a formal Contract Data Requirements List (CDRL).  Although a Data Item Description (DID) does not exist for an EMRL/TRL/MRL plan, generic DIDs are available, such as for technical reports.  
Preferably, the Technology Development and MMPs may be documented as part of the program’s normal Risk Management process, which should include documented risk mitigation plans, which may or may not be deliverable.  Alternatively, these may be included in the SOW as a formal CDRL.  Once again there is no dedicated DID for these plans, but generic technical report DIDs may be acceptable
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