Wind Tunnel Example
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Step 1 

Analyze

Work Exercise

ö

Select a specific project from earlier 

exercise

ö

Who are your stakeholders?

ö

Which of the job analysis questions 

do you need to answer in order to 

define the scope of the project?

ö

What are your interfaces?


· Job Analysis Questions—Who are the Stakeholders?

· Aircraft Manufacturers

· Facility Manager

· Facility Safety Head

· Operators

· Technicians 

· Maintenance Representative

· Project Management

· Construction Management

· Inspection (e.g. point-to-point wiring checks)

· Systems Engineer

· Software Engineer

· Logistic Support

· Safety and Mission Assurance Representative

· Security Office Representative

· Environmental Office Representative

· Training

· Information Technology Branch Representative (networking specialist)

· Center Management

· Standard Practice Engineers
· Job Analysis Questions—Customer/User Viewpoint

HOW DO WE OPERATE TODAY?

· Combination Manual/Hydraulic/Electrical/Pneumatics

WHAT DO WE WANT TO DO DIFFERENTLY?

· Replace obsolete equipment / Run tunnel with newer equipment

· Reduce staffing requirements (less people required to do the work)

NEW FEATURES OR IMPROVEMENTS?
· More user friendly (improved diagnostics)

WHAT IS THE END PRODUCT (OUTPUT)?
· Modernization of existing system

· New stuff works- Is reliable/is easy to fix

· Wind tunnel controls modernization meets the following success criteria:
· Accuracy positioning within specified tolerances of X

· Stability within specified tolerances of Y

· Repeatability to calibration within Z 

· Mean Time Between Failures is < X

· Data accuracy >= 98% 

· Utilization of facilities > X%

POSSIBLE/IMPOSSIBLE?
· Possible within current dollars estimate

WHY DO WE NEED THESE CHANGES?

· Existing equipment can’t be replaced cost effectively

· Workforce is downsizing

· Easier to use

· Reduce downtime

· Bring facility into 21st century

HOW DO WE WANT TO MAINTAIN THE PRODUCT?

· With incumbent in-house contract staff

· Contractor to be responsible during warranty period- if contractor builds it and it has errors, then contractor fixes it with no additional costs

HOW WILL WE DEPLOY THE PRODUCT?

· Transition phase/Train operators

· Fully operational within X months

· Job Analysis Questions—Contractor Viewpoint

DO I UNDERSTAND THE CUSTOMER’S OPERATIONS?

· All bidders will be provided current sequence of operations documents

· We will provide, for all bidders, the opportunity to see what we do by conducting a walkthrough of the wind tunnel during operations

DO I KNOW THE CUSTOMER’S ENVIRONMENT?

· The government will provide information to define the current facility

· All bidders will be given an additional briefing on the new exploration initiative and how it makes this facility important for future research needs

· The government will provide a description of current customer base

DO I KNOW HOW MANY AND HOW MUCH IS NEEDED?

· All bidders will be provided a Requirements Specification which defines the system to be modified and what modifications will be needed 

DO I DO MAINTENANCE OR DOES SOMEONE ELSE?

· Contract maintenance and warranty requirements will be specified in the SOW

WHO HANDLES DEPLOYMENT OR LOGISTICS OF THE PRODUCT?

· The SOW will specify that the contractor will be responsible for scheduling delivery of systems and equipment while minimizing down time

HOW OFTEN WILL UPGRADES / REPLACEMENTS BE MADE?

· Enhancements and modifications will be evaluated and integrated into the normal facility operational schedule

· Job Analysis Questions— What are your interfaces?
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Step 2 

–

Analyze Performance Exercise

ö

How can the tasks be measured and by 

what performance standards?

ö

Is each standard necessary, carefully 

chosen, and not unduly burdensome? 


Contractor Task Example #1:  Evaluate existing wind tunnel design and provide an Evaluation Report (see Appendix “A.1” for technical requirements on report and Appendix “A.2” for the report format and content requirements in ABC Standard, Version 2); according to the schedule in the RFP. 

Examples of Performance Standards for task #1—The Evaluation Report meets the standards in the following table:

	Measure
	Standard

	Number of working days Evaluation Report is delivered past due date
	Less than 7

	Percent of technical requirements from Appendix A satisfied by the report
	100%

	Percent of format and content requirements of the ABC Standard, Version 2, met by the report
	100%

	Number of typos, misspellings, and punctuation errors
	0

	Percent of items in the Evaluation Report that passed the  Quality Assurance (QA) Checklist (see Appendix “B.1” for checklist)
	100%

	Cost variance
	Overrun less than 5% of the reports’ estimated cost


Contractor Task Example #2:  Deliver a refined Wind Tunnel Design that is in compliance with the PQR Standard, Version 7, according to the schedule in the RFP. 

Examples of Performance Standards for task #2—The design meets the standards in the following table:

	Measure
	Standard

	Number of working days Wind Tunnel Design is delivered past due date
	Less than 5

	Percent of technical requirements from the PQR standard satisfied by the Wind Tunnel Design
	100%

	Percent of format and content requirements from the PQR standard met by the Wind Tunnel Design
	100%

	Number of typos, misspellings, and punctuation errors
	0

	Percent of items in the Wind Tunnel Design that passed the QA Checklist (see Appendix “B.2” for checklist)
	100%

	Cost variance
	Overrun less than 5% of the designs’ estimated cost


Contractor Task Example #3:  Present the refined wind tunnel design at the Critical Design Review (CDR), according to the schedule in the RFP. 

Examples of Performance Standards for task #3—The presentation meets the standards in the following table:

	Measure
	Standard

	Number of working days CDR meeting is held past due date
	Less than 7

	Number of Major Action Items written at the CDR
	0

	Number of Minor Action Items written at the CDR
	Less than 10

	Percent of design approved by the CDR Panel 
	100%


Definitions:

· Major Action Items – an error which would cause a malfunction or prevent attainment of an expected or specified result; any error which in the future would result in a change request or failure report

· Minor Action Items – a violation of standards, guidelines, or rules which would not result in a deviation from requirements if not corrected, but could result in difficulties in terms of operations, maintenance, and future development
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Step 3 

–

Analyze Data 

Exercise

ö

How much of our documentation or directives do 

we want to impose?

ö

What are the items and services the government 

will furnish?

ö

What is the government estimate of the workload?

ö

What deliverables do we need from the contractor 

to assess performance and when do we need 

them?


Example documentation and directives imposed:

· All standards and directives listed in the Performance Standards

· National Electrical Code, excluding articles 514-555
· ASME Boiler and Pressure Vessel Code 
· B31.3-2002, ASME Code for Pressure Piping, B31

Example items and services the government will furnish:

· Management Operating Procedure

· Standard Operating Procedure

· Facility Resume

· Safety Analysis Report

· Configuration Control Drawings

· Operation and Maintenance Manuals

· All bidders will be provided with the opportunity to see what we do and hear what we need

· All bidders will be given an additional briefing on the new exploration initiative and how it makes this facility important for future research needs

Example government estimate of the workload:

· 100 Hours for the Evaluation Report

· 800 Hours for the Wind Tunnel Design

Example deliverables:

· Monthly cost (e.g. planned versus actual, cost performance index) and schedule (e.g. planned versus actual, schedule variance, percentage of project on time, milestones completed) reports

· Monthly report on percent of requirements completed and number of changes

· Number of tests planned, completed, and passed 

· Evaluation Report (20 working days after contract award)

· 12 hard copies

· One electronic copy 
· Wind Tunnel Design (10 working days before the CDR)

· 12 hard copies

· One electronic copy 

· CDR Briefing Charts (90 working days after contract award)

· 30 hard copies

· One electronic copy 
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Exercise:  Writing SOW Requirements 

–

Part 1

ö

Write three requirements for your own 

project

ö

Write rationale for each requirement

ö

Discuss with your team


Example SOW requirements and rationale/informative material:

Requirements
1. The contractor shall evaluate the existing wind tunnel design and deliver an Evaluation Report that meets the technical requirements and format and content requirements provided in Appendix A.  See Appendix “A.1” for technical requirements to be met by the Evaluation Report and Appendix “A.2” for report format and content requirements provided in the ABC Standard, Version 2.

2. The contractor shall prepare and deliver a refined Wind Tunnel Design that is in compliance with the PQR Standard, Version 7.

3. The contractor shall present the refined Wind Tunnel Design at the CDR.

4. The contractor shall provide deliverables in compliance with the following formats:

a) Electronic drawings in AutoCAD format, Version 14.

b) Electronic documents in Microsoft Office 2002.

Rationale/Informative Material
	Requirement

Reference #
	Rationale / Informative Material

	1
	A long amount of time (6 months or more) may pass before funding is available for implementation.  Therefore, validation is required to ensure the design is still viable and will still meet the requirements of the facility.  Deficiencies are expected to be found in the existing design. Also, the contractor will assume ownership of the design and be fully responsible for development. Therefore, the contractor should concur that it will perform as required and meet facility needs.

	4
	The formats specified allow readability of contract electronic deliverables by existing government software packages.


PAGE  
Wind_Tunnel_ExampleR3V0.doc

- 2 -                      


_1169467231.ppt


Step 1 Analyze Work Exercise

		Select a specific project from earlier exercise

		Who are your stakeholders?

		Which of the job analysis questions do you need to answer in order to define the scope of the project?

		What are your interfaces?     





Requirements in Performance Based Contracts

Instructions:  You have projects from earlier exercises.  They should have defined the overall what is needed – a contractor to maintain a facility, a contractor to develop and maintain code, a contractor to be the system administrator for our IT systems.



To determine what you need, pick one project.  Define an operational concept for what the contractor would do.  Discuss what you do now and what you want to do differently with this contractor.  



Ask yourself as you state things that you need if you really need it or if you have just always done business this way.   Look at what might be done differently if you didn’t constrain yourself to what you are currently doing.



As you go through the operational concept identify any interfaces that the contractor will have to do this work.



Consider a flow chart or ffbd for illustrating the operational concept.
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Compliance Automation, Inc.


Performance-Based Statement of Work


(PBSOW)





Requirements in Performance Based Contracts


In this class, you will gain and understanding of what a performance-based contract is and how to write requirements for PBCs.





You will also learn what the contracting officer should expect from the technical side and what the technical side should expect from the contracting officer as far as PBCs are concerned.





When you are in our class, you don’t just learn from us but also from each other.














NASA Engineering Training (NET)


			This class is brought to you by NET, which provides several different types of requirement training, including:


			System Requirements (REQ)


			Intact Team Training (REQ-T) 


			Advanced System Requirements (REQ-A)


			Performance-Based Statement of Work (PBSOW)


			Detailed information is inside the back cover of your workbook








Ivy Hooks (IFH) - Make this like all NET classes == latest version





Requirements in Performance Based Contracts


Key Issue: Let them know that NET is sponsoring this class and what is taught and where to get more data.





Point out which class they are currently in.  If it is REQ you want to point out that they may want a T class to evolve their products requirements


Or, they may want an advanced class in the future.  Here are some things to mention about classes





REQ 


Scheduled at all NASA centers


Open to NASA employees and, on a space available basis, NASA contractors





Intact Team Training is tailored to focus on a specific project – project controls who comes and can invite people from different centers.





Advanced Training (for MSFC Class you can tell them this is called a T class but is really and advanced class if you want to).  There are a number of advanced topics that are available for this training, e.g., Interface Requirements, Conducting a Requirement Review, and special topics that can be combined.  (we need to work on something for them to select from)





Performance Based SOW focus on writing a SOW for either a product or a service.   This is a two-day class.  It is also open.





(Tell them they can contact us for schedules because I still don’t think NET has a website that is active)  Also they can see the current schedule in the back cover, but it does change and so is not guaranteed for more than about six weeks in the future.














 Objectives


Understand PBC


See advantages of PBC as opposed to level-of-effort (LOE)


Learn how to do up-front work and perform analysis to drive out the requirements


Learn how to write Performance-Based SOW requirements


Learn how to write other related information for PBSOW





Requirements in Performance Based Contracts


Read through the objectives- make the point that it is easier to do something if you can understand it – first bullet.  That there are advantages for the government to do a PBC SOW instead of the LOE SOW that we know and love – because it’s easier to write.  That it takes some work to get ready to write requirements and of course, there are some tricks to writing the requirements so that they are performance based.





Point out that we will also cover how to write task statements for existing SOWs, since many people have that as there assignment, not going out for the full procurement, but just writing a task, within an existing contract.  This is a different situation, but we will help them too.  If no one in the class has this situation, don’t dwell on it and glide over it later.





Reiterate that it is easier to write a PB SOW for products than services but that the government is becoming much more insistent, increasing the laws that govern procurements, to insist on PBC for services.  














Top-Level Course Outline


			Acquisition Overview


			Performance-Based Contracting


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Wrap-Up














What’s Next


			Acquisition Overview


			RFP Content, Relationships, Objectives


			Criteria for Contractor Selection


			Government and Contractor Roles and Viewpoints


			Exercise


			Performance-Based Contracting


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Wrap-Up














Acquisition Overview


			Government to obtain product or service


			Contracting officer prepares solicitations and resulting contracts according to government regulations


			Common language is that the solicitation documentation is called an RFP – Request for Proposal


			Before the RFP is released, the contracting officer must determine the type of contract – firm fixed price or cost reimbursement


			Contracting officer decides whether the contract approach should be completion form or level of effort/term








Requirements in Performance Based Contracts


Acquisition is all about the government buying a product or service.





We call the solicitation material we put out for bid an RFP.  The RFPs have a format per the Uniform Contract format.





Before the RFP goes out, the contracting officer decides if the contract is firm fixed price or cost reimbursement and has to determine if the contract approach should be PBC/completion form or LOE/Term. How you write the SOW determines the type of contract – firm fixed price or cost reimbursement








The RFP can be performance based and non-performance based.   Some things cannot be done PB – such as research, buying COTS, preliminary designs.  When evaluating responses to RFO, COs may use a “best value strategy” as opposed to the lowest price.

















RFP Content





J.  EXHIBITS / ATTACHMENTS











K.  REPRESENTATIONS & CERTIFICATIONS


L.  PROPOSAL INSRUCTIONS


M.  EVALUATION CRITERIA


PART IV


INSTRUCTIONS





PART III


ATTACHMENTS








I.  CONTRACT CLAUSES


PART II


CLAUSES





























REQUEST


FOR 


PROPOSAL


A. SOLICITATION/CONTRACT FORM


B. DELIVERABLES & PRICE / COST 


C. SOW & ATTACHMENTS  (SPECIFICATIONS)


D.  PACKAGING & MARKING


E.  INSPECTION & ACCEPTANCE


F.  DELIVERIES OR PERFORMANCE


G.  CONTRACT ADMINISTRATION DATA


H.  SPECIAL CONTRACT REQUIREMENTS


PART I


THE SCHEDULE








Requirements in Performance Based Contracts


Most of this is of little concern to the technical folks, contracting experts take care of.  The parts that matter a lot are C. Statement of Work (SOW) and the attachments it calls out that are then in Part III.  The other critical areas are L and M.





Part I – The Schedule


A cover page with signatures, table of contents, etc.


B  what is being bought – only a few lines of information – contractor inserts price and cost


C SOW and attachments.  If we are building a product, this will be in the SOW and the requirements will be in the attachments.  Section C is be our focus…all the other sections, with the exception of L and M, you don’t have to worry about…contacting does these sections.


D  Packaging and marking


E  Inspection and Acceptance


F  FOB point, Stop Work Order, Delay of Work, Variation in quantity


G  where invoices are to be sent, payment of fee, technical direction


H  key personnel, waiver of liability, providing facility items, other terms & conditions


			key personnel are usually NOT specified in a Performance Based RFP








Part II - Clauses


I  contract clauses, and in some cases, terms & conditions





Part III - Attachments


J  CDRLs (where document format is called out or details for delivering documents), equipment list government needs to provide, and of course a Specification if we are buying a product.





Part IV – Instructions 


K  Representations, certifications, and other statements from respondents


L  Instructions, conditions, and notices to respondents (e.g. how to prepare the proposal – sections (management, technical, cost volumes), number of copies, number of pages, fonts)


M  how the proposal will be graded


			People who prepare the proposal are the most interested in Part IV.  Be careful what you put in L and M…you get what you ask for.  People who are writing the SOW will have to be involved in writing L and M.  

















RFP Relationships


			SOW – Defines the work


			Section L:  How to prepare proposal


			Section M:  How the government will evaluate the proposals





			SOW			Section L			Section M


			Provide taxi service so that pick-up time is within 5 minutes of request time, 95% of the time 			The offeror shall describe how taxi service will be provided in accordance with the stated requirement. 			The agency will evaluate the offeror’s approach for taxi service.  The offer will be evaluated for best value, in terms of technical merit and cost, with additional consideration for the offeror’s relevant past performance (track record). 





























Requirements in Performance Based Contracts


The SOW and Sections L and M are related.


			The SOW states what I am going to measure.  So in the SOW, I say I want pick-up time within 5 minutes of request time, 95% of the time. 








			Section L states what I want in the proposal. In this section, I want the respondent to tell me how they are going to do the 5 minutes/95% of the time.








			Section M states how I am going to evaluate, which in this example is best value and past performance.


			Best value is relatively new – its not necessarily the lowest cost that will be the basis on which I will measure. 


			Past performance – I may rank past performance above cost. 


			When asking for past performance references, people tend to list individuals who were nice but you may want to ask for past performance over a period of time.

















RFP Relationships








			SOW			Section L			Section M


			Manage the design, development, testing and maintenance of the flight software, per your SDMP. 			Submit your Software Development Management Plan (SDMP). Describe differences, if any, between the proposed SDMP and that used for jobs described in the Past Performance Section.
The offeror shall provide Past Performance forms for three comparable S/W development activities.			The agency will evaluate the offeror’s SDMP for completeness and applicability to the criticality of the software being developed. 
The agency will evaluate the offeror’s past performance in terms of its relationship to this job and to the timeliness and quality of the delivered products.
The agency will assess the offeror’s experience with the proposed SDMP. 





























Requirements in Performance Based Contracts


The SOW and Sections L and M are related.


	In the past we have often told the contractor how to manage a project such as this where we need them to manage a software development effort for flight software.  Then we would have them submit a management plan and a technical plan as part of the proposal and then we pretty much picked the lowest bidder.  Then after the contract award, within some time period, usually 30-90 days we’d have them deliver a SDMP.  Then we wouldn’t really like it and they would rewrite it.   But writing and rewriting were on our bill – if they know how to do this, they should have a plan.  We want to know that before we hire them.  Why did we need that other management proposal anyway what we needed was the plan they propose to use.  And we can get it and see if they know what they are doing.  





In a Performance Based Contract, we want to have them to show us up front what they can do – before we hire them.  





What are the risks?   Well maybe nobody that bids has a decent plan.  If you hire them you are going to be managing them, they can’t do it.  You should cancel the procurement and try again – otherwise, nothing is going to ever get better.  Once contractors know you are serious, you’ll get what you need.  Tying in the Past Performance lets us see if they have ever used the plan and how successful they were, or were not.  Then we’ll use all of this to make a selection – we don’t want the cheapest, we want the best value for the agency – getting what is needed when it is needed for the price we have agreed upon.





What the contractor bids is part of the contract so, they are committed to delivering what is in their SDMP even though you don’t have it in your SOW.














RFP Objectives


			Find out if contractor understands what has to be done


			Understand their processes


			Get the best price for the work 


			Set up a contract that will get us the performance we want


			Use resultant proposals to discriminate








Requirements in Performance Based Contracts


To get the best value we need an RFP that gets us the information we need in the proposals.





We can use this information to discriminate between contractors.  We can use it to see if the contractor has good processes.  We’ll look at an example in a minute.  Wouldn’t you like to know that the contractor has a good software development plan before you hire them?  You don’t want to find out three months into the contract that they cannot develop a plan.  Ask for the plan as part of the proposal.  You don’t have to wait – they either do this and know how, or they don’t.  Why hire those who don’t.





THIS IS NOT THE SAME IF YOU ARE WRITING TASKS FOR AN EXISTING CONTRACT – we’ll cover that a little leter.














Criteria for Contractor Selection


			Request for Proposal (RFP) has a set of criteria for contractor selection.


			RFP can ask for information about offeror’s processes and procedures and about past performance.  The request for this information is in Section L.  


			This information provides very good discriminators – how the information will be evaluated is described in Section M.








			Performance Based Contracts have a different set of standards for determining contractor performance based on results, not on process








Requirements in Performance Based Contracts


			Remember Section M has selection criteria/evaluation factors.





			In the SOW we don’t want to be trying to control the contractor’s process and procedures – just the outcome of the them.  But in the RFP you can ask about their P&P as well as past performance.








(NOTE:  This is an important point in performance based contracting and we have to use the RFP and contractor selection to help us avoid the quagmire of looking at and measuring process instead of performance.  














Example (Option 1)


			SOW Requirement:  Contractor shall provide help-desk for XYZ, Monday through Friday, 7 am to 6 pm, excluding federal holidays.   Functions to include:  Answer phone and email inquiries, log questions and answers, maintain statistics, suggest ways to reduce user problems. (in SOW)


			Rationale:  We want our users to have help during their regular working hours which span the hours above.  (in SOW with requirement)








Requirements in Performance Based Contracts


Note we have told them what we want as functions – like they don’t know.  What if you leave off a function?  You are stuck with what you asked for and saying Inclduing but not limited to is not fix.














Performance and RFP Section L (Option 1)


			Performance:  Answer 95% of questions in less than one working day and the remaining 5% within one week.  Maintain the log and statistics to a 98% accuracy. (in SOW)


			Section L:  Describe your approach for help-desk activities.  


			Section L:  Past Performance – provide at least three contacts for similar help-desk activities that have occurred in the past two years.








Requirements in Performance Based Contracts


When they answer section L with what functions – they are going to parrot back what you asked for.


I don’t give a section M example here.  I don’t have M anywhere as an example throughout the seminar.  It can be done, but I haven’t done it;.














Example (Option 2)


			SOW Requirement: Contractor shall provide help-desk for XYZ, Monday through Friday, 7 am to 6 pm, excluding federal holidays. 


			Rationale:  We want our users to have help during their regular working hours which span the hours above.  








Requirements in Performance Based Contracts


The big difference here is ithat we are not saying what the functions are.  Note, we would have to tell them for what equipment/software this is for because only we know this and possibly the incumbent, but that would be in a list of items that are covered by the contract, and that are subject to other administrative duties as well, like security or upgrades.  














Performance and RFP Section L (Option 2)


			Performance:  Answer 95% of questions in less than one working day and the remaining 5% within one week.  Maintain the log and statistics to a 98% accuracy.


			Section L:  Describe the help-desk functions you will provide and how you will report your progress to the government.


			Section L:  Past Performance – provide at least three contacts for similar help-desk activities that have occurred in the past two years.








Requirements in Performance Based Contracts


Now they can tell us the functions and we can see what they know.  





This is not the most significant place to use this approach.  Where it is best is when you ask for a development plan, a management plan, a configuration management plan, a system engineering plan.  These are items any good contractor should have already done and which they will use for any project.  They should be able to tailor for your work and they should provide these with the proposal – not after they win.  You want to know what they know and you want to negotiate any needed changes, before you award the contract.














PBC Roles


Identify need


Propose solution


Agree on solution


RFP


Government


Contractor


Government and Contractor





Requirements in Performance Based Contracts


Some group of people, e.g., government agency, decides that they need a product or a service that needs to be supplied by an external organization, e.g., a contractor.





Government documents what it wants in the RFP


Contractors respond to the RFP with a proposed solution, that is, what they are going to deliver.


Government evaluates and ultimately selects a contractor to deliver its product or provide its service.





			 The SOW and the proposal governs what the contractor is going to do.





			 What is uniquely PBC?


			 contractor proposes solution – it is NOT prescribed by government


			 government & contractor AGREE on solution


			 PBC components


			 SOW specifies requirements in terms of measurable outcomes


			 Defines performances standards


			 Specifies incentives - also includes remedies if contractor does not perform


			 Has a performance assessment plan – how will contractor performance be assessed – e.g. periodic inspections, data analysis
































Contract from Government Viewpoint


			Get what is needed


			Get it for a reasonable price


			Get it on schedule 


			Reduce time and money spent in monitoring Contractor








Requirements in Performance Based Contracts


You have 2 viewpoints of a contract – the government and the contractor.


From the government perspective (go over bullets).


			Reduce time and money spent in monitoring – be careful as to the criteria you set because you could spend more money in monitoring than you will save.




















Contract from Contractor Viewpoint


			Provide what the customer needs


			Make a profit


			Establish a good reputation – grow


			Be able to manage and motivate their employees








Requirements in Performance Based Contracts





From the contractor perspective:


They have to deliver what is needed and make a profit


			Making a profit is not a dirty word.   We don’t care if they make a profit as long as we get what we want at a reasonable price.  The contractor may put his best people on the project, he can then charge more, and since his best people can churn out a lot of wok faster than the junior people, the contractor can potentially realize a greater profit and we get what is needed and when it is needed.


			We want contractor to stay in business so government has more contractors competing and thus, potentially, get better value due to competition. 








Reputation and growth


			The contractor wants to deliver a quality product on the contracted date which in turns enhances his reputation and positions his company for future work with the government.








Manage and motivate employees


I want the contractor to manage the employees, as a government person, I just want the product.


With PBS, the contractor manages his people and he can do things to help grow and motivate them.  Contrast this to body-shopping where I, the government, am responsible for people management…but will probably not be concerned with professional growth and motivation.








Final for section:  The RFP and the process of getting proposals is the first step in managing real performance based contracts.  Howe well it is done will determine how everything else works.  We will have, when we select our contractor, a contract composed of our SOW and other documents, plus the contractors proposal.  IT IS NOT JUST OUR SOW THAT COMMITS THE CONTRACTOR HE DOES IT AS WELL IN HIS PROPOSAL.  


We will not be heavily involved in section L&M again in this seminar.  WE will focus on what we want from the contractor and how we can right requirements, standards for satisfactory performance, and then measure and incentivize the contractor.

















Acquisition Viewpoints


			New Contract – RFP


			All the acquisition stuff


			SOW/SAP defined


			New contract begins for this work








			Existing Contract – Task Orders/ECP


			Have a contractor/have a SOW/SAP


			Define task orders 


			Define Engineering Change Proposals








Requirements in Performance Based Contracts


We’ve been talking about a new acquisition where we will develop an RFP and write a SOW.  You may be working in a situation where a contract exists and you only write task orders.  In this situation, you can write task orders, but you are not going to have the power of writing an RFP and having the contractor respond to it as a means to discriminate.  You will have to take a somewhat different approach to ensure you get what you need.  Discuss this with respect to the past exercise.





Imagine you had a contractor on board that was to do the task – they would have gotten their current contract and it would have included doing requirement audits for products.  How would we structure the task? 





INSTRUCTOR:   Do this live with the group – practice this and imagine responses ahead of time to be ready for what could happen 














Exercise


Define the area where you need 


an SOW or a task order





Requirements in Performance Based Contracts


Come up with the product or service that you would need to do a SOW for now or in the future.





Come back and give a description of what the work is.





The team may have a list of items representing all of the team or may focus on one item.














What’s Next


			Acquisition Overview


			Performance-Based Contracting


			PBC and LOE Comparison


			What and Why of PBC


			PBC Contents and Relationships


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Wrap-Up














Contract Type and Approach


Contract


Type


Firm Fixed Price (FFP)


Cost Reimbursement


(CR)


Contract


Approach


PBC/Completion Form (CF)


Level of Effort (LOE)/Term





Requirements in Performance Based Contracts


Contract type is either FFP or Cost Reimbursement.  In LOE for FFP the FFP hourly rate is often used.  


FFP: 


			Customer’s perspective: I want this many widgets for $X dollars.  That’s all I care about…I don’t care about the material costs or the number of people, all I care about is getting X widgets for $Y dollars.


			Contractor’s perspective:  If something goes awry, I have to eat the loss, but if I can do the job for less, then I can make more profit.








Cost reimbursement:  


			The customer agrees to reimburse the contactor for the price of the widgets plus so much for this and that.








CR-LOE/Term:  


The contractor will provide this number of people with these skills for these hours or over this period of time.  Basically, I am asking for bodies.  Good example is a Help Desk.  I am looking for 2 people with these skills.  Do these people ask questions or solve problems?  Doesn’t matter…these are the people I want and the skill level.  Under the CR/LOE relationship, I have the least control over my costs





PBC/FFP: 


Help Desk…I want personnel that will answer X volume of calls with Y% of accuracy.  How many people I need to do this does not matter…that is the contractor’s problem.  Under the PBC/FFP relationship, this is a best method for controlling costs, once I get good at it. 





For R&D type projects and projects that do not have a clear scope, contracts are primarily cost reimbursement.





There is a new major push to get more service contracts into the PBC FFP category.  In fact you will have to justify not doing so.  That still doesn’t mean that everything can or should be done that way, just that where it can, it must be.














Contract Approach Comparison


LOE/Term


PBC/CF


 




















Work Baseline








Product/services deliveries on pre-defined schedule








Equivalent personnel per annual operating plan








Contractor’s obligation








Performance to delivery plan








Best effort to provide qualified personnel








Customer’s obligation








Product/services requirements definition








Day-to-day technical direction of work effort














Requirements in Performance Based Contracts


Comparison between LOE and PBC





Work baseline


PBC:  The contractor’s performance is tied to the plan and the customer is responsible for defining the product/services requirements.


LOE/Term:  The baseline is this number of people over this period of time.


The contractor is supposed to provide qualified personnel and the government defines the work to be done on an ad hoc basis.   This can lead to direct management of contractor personnel which is not supposed to happen.





Example:  If you wanted to mow the grass, under PBC you will specify that the grass will be kept at a height no greater than 3 inches.  You don’t care how they achieve this…only that the grass is no more than 3 inches in height.  For LOE/Term contracts, you are saying that you will put this number of people to mow the grass over this period of time.   Or you would require mowing once a week or at some specific interval.  You will get what you asked for – someone mowing when the grass doesn’t need it or not mowing when it does.   In the PBC case the contractor can not mow if it doesn’t grow but will have to mow more frequently if it grows faster.  





Contractor’s obligation: 


PBC:   Deliverables on a pre-defined schedule, e.g., a software design on May 1, code developed by July 1, tested by Aug 1 and delivered on Sept 1.  


LOE/Term:  You are putting this number of people over this period of time.  Supply three programmers from April through September – you may not ever get any code.





Customer’s obligation:


PBC:  The customer (government) must clearly define their product/service requirements


LOE/Term:  The contractor supplies bodies, someone said there is not even a requirement that they be awake. The customer is directing the work effort and the contractor responding with the agreed to staff.   

















What and Why of PBC


			Saves money














			States “What” not “How”




















			Defines performance standards





			Can include incentives





			Lowers Contractor costs


			Reduces Government costs


			Can lead to greater Contractor base








			Allows flexibility in solution – Contractor can follow own best practices


			Puts onus on the Contractor – shifts risk to Contractor


			Reduces contract modifications








			Provides up front agreement on what constitutes success








			Provides positive or negative








Requirements in Performance Based Contracts


Saves money – this is not the only reason we go to PBC.  In fact we may not save money to start with…we have no know what we are doing and what the job is…only then can you lower government costs. 


			PBC can lower contractors costs if they deliver per the performance criteria


			It can reduce government costs due to benefits from on-time and early delivery.  If there is a late delivery, we can have a negative incentive – the contractor pays us


			Can lead to greater contractor base - allows more contractors to potentially bid which increases competition and thus less cost.  Sometimes contracts are extended using the buddy system.  Under PBC, other contractors feel that they can compete because they are being evaluated based on past performance…not who they know. 








PBCs state “what” not “how”


			Less specificity allows for more flexibility and can lead to reduced contract modifications.  And the onus is shifted to the contractor.  The contractor has to state what they will do but they do not have to give away the process for how they will accomplish the what.








Performance standards as to what constitutes success are established and agreed upon.


			Basically, the government is detailing what is good enough for the contractor to get his money.  Because the contractor knows what is expected and they are the ones managing the project, they know what the risks are in meeting the standards. 








PBCs can include positive and negative incentives.  


			For PBCs, you can make the contractor pay back some money if they don’t make the schedule.  Incentives should also encompass remedies – what to do if contractor doesn’t perform.


			Incentives can become a double-edge sword.  Be careful how you state incentives because people may work on the incentive items and neglect everything else.


			Question often asked is “if the contractor assumes the risk, won’t he charge more up-front”?  Answer…not necessarily, if the contractor knows what the job is and the government has defined it well and the contractor knows what they are doing, then it might not cost more.

















PBC Contents and Relationships


			Requirements


			Statement of Work (SOW)


			Specification*


			Surveillance Assessment Plan


			Appropriate incentives & remedies











 *only when defining a product





Requirements in Performance Based Contracts


There can be four major components that you have to develop for a Performance Based Contract.  These are related and need to be treated as such when being developed





Note to instructor, the secondary bullet under statement of work needs to be clicked to come up.  You want to talk first about the four parts – the SOW, the PAP, the Incentives, and the Spec, if you have a product to deliver.  Then bring up the details of the SOW.  If all is on the page at one time when you start presenting they lose track of the major parts – all of which you are going to help them develop over the two days.


			SOW contains requirements (what’s) with measurable performance standards (how well)


			Essentially each requirement has to have what constitutes goodness.  Not having this information with the requirements is confusing.  For example, don’t just say, provide minutes of meeting, instead say provide minutes within two working days of meeting.  Don’t wait for the performance section to give details.  .  


			Quality Assessment Plan (QAP)  or Surveillance Plan – has changed names numerous times.  


			Qap is how you are going to assess the contractor performance.  It does not have to cover every single requirement.  In fact trying to do that will probably violate the premise that this is going to be less expensive for the government to manage/monitor.


			Incentives:  Incentives are very tricky to do right – if not careful contractor may only do what is required to get the incentive & government doesn’t get what it wants.








All of these items are interdependent and should be cross-referenced.





Performance-based requirements for your product are included in the RFP but is not in the SOW but in a separate specification that is included in an appendix.  .


Cover these options (Ivy need more notes)


Statement of Objects (SOO) as opposed to a SOW


Let the contractor propose the QAP














Where are requirements documented?


			Requirement Specification

















			Statement of Work





Product


Contractor











Specification vs. SOW Requirement


SPECIFICATION:  what the  product must do








The Flight Software shall provide command and control.





			SOW:  what the Contractor must do








The Contractor shall design, develop, test and integrate the flight software.


	





Requirements in Performance Based Contracts


Point of chart: difference between a spec requirement and a SOW requirement.





In a specification we are addressing the product.  The requirements say what the product must do and how well it must do it.   The requirement shown here is functional – what the FSW must do.  We would also say how well it would have to do it – not how to do it, just how well.  There might me a number of requirements addressing command and control.  





Requirement in spec must have a verification plan -  every requirement must be verified (not necessarily tested, but verified)





The SOW addresses what the contractor must do.  There are also statements about how well the contractor must do their tasks – again, not how to do their tasks, but how well.  The how well here might apply to the timely delivery of quality code, e.g., the contractor shall deliver FSW per the Software Development Plan schedule.  The contractor shall deliver FSW with no critical or major defects.  (We have to explain what these defects are in a definition).  





For the SOW we don’t have a verification plan, we have a PAP that says how we will assess the contractors performance – that plan is not necessarily on every requirement.





  




















Spec and SOW Purpose


			Define what the Government wants to purchase


			Define the responsibilities of the Government and the Contractor


			Serve as a basis for Contractor response (proposal), evaluation of proposals, and source selection


			Provide an objective measure so that both the Contractor and the Government will know when the work is satisfactorily completed and payment is justified








Requirements in Performance Based Contracts


Spec & SOW have SAME GENERAL PURPOSE BUT DIFFERENT REQUIREMENTS – spec addresses product requirements while SOW addresses service or effort requirements or requirements for what contractor must do to develop product as specified in product specification.





A good SOW will get us a much better product.





Wants, responsibilities, measurement


			It must be written in such a way that the person who wants it and the person that has to deliver it understand what is needed, expected and ultimately delivered.








Response, evaluation and selection


			You need to make sure that what you ask for in the SOW and in section L is consistent.  If not, the contractor will not know what to put into the proposal.








For PB, we say statement of work (SOW) but some organizations call it a statement of objectives (SOO).  Some entities give SOO in RFPs and the contractor comes back with a SOW.  This information came to us from the AF who use SOO when they want to avoid telling the contractor how to do it – stating objectives usually keeps the how out.


			 Next 4 charts expand on:


			 responsibilities


			 response


			 evaluation/selection


			 measure

















Specification


			Requirements for product


			system such as a spacecraft or a simulator


			software program


			hardware








	





Requirements in Performance Based Contracts


Specification provides requirements for the product – what the product must do to satisfy the customer.





There can be many different types of products – a full system, a piece of hardware, a set of software programs, test programs, whatever the product is that you need to have supplied – either existing or new, commercial or specially developed.





If you have a specification you will also have an SOW.  Don’t put the SOW requirements into the specification, they are a separate entity.














Statement of Work


			Requirements  for service or effort


			provide support for computer operations


			develop and maintain software programs


			maintain facilities


			Requirements related to product development


			manage


			provide configuration management


			conduct design review


			provide documentation








Requirements in Performance Based Contracts


Statement of work defines tasks or documentation that the contractor must provide.














Product SOW vs. Service SOW


Product 


			Scope


			Description of work


			Management Requirements


			Project


			System Engineering


			Configuration 


			Reporting


			Safety


			Security





Service


			Scope


			Description of work


			Management Requirements


			Detail Service and Support Requirements


			What


			How much


			How many


			How well








Requirements in Performance Based Contracts


Product SOW will have a Product Specification, Service SOW’s will have “Detail Service and Support Requirements”


Product SOW addresses: 


			WHAT CONTRACTOR MUST DO to DEVELOP PRODUCT – Requirements for developing product





Service SOW addresses:


			REQUIREMENTS FOR SERVICE & SUPPORT





Note: performance standards should also be included.














Where does your work fit?


			New Procurement for a Service – writing an SOW for an RFP


			New Procurement for a Product – writing an SOW and a Specification


			Have a contract – writing a task order for work








Requirements in Performance Based Contracts


We want to know the breakout of the class, how they fit.  The steps we are going to take fit almost all of the situations and we will try to be clear where there is a difference as we progress.














Exercise


			Differentiate between product and contractor requirements 


			Review requirements and determine which are in the right or wrong place








Ivy Hooks (IFH) - Need this made into an exercise chart




Ivy Hooks (IFH) - Add an exercise figure please





Requirements in Performance Based Contracts


First chance to have people work in teams so that that up first














Terminology (1)


			Measurable requirement* – we can prove we got it 





The Contractor shall provide taxi service so that pick-up time is within 5 minutes of request time.


The contractor shall manage to his SDMP.  


The contractor shall install software upgrades within 2 days of receipt and with no discernable disruption to service.


*This goes in the SOW 





Requirements in Performance Based Contracts


We are going to use some terms that may be a little confusing, so let’s pause and look at them.  In the last slide we used the word measureable, performance, and standards.  They really are not interchangeable.





First let’s talk about what a measurable requirement is.  It is easier to write measurable requirements for products than for services.  Look at these three requirements – which are measurable ---





One and three are and two isn’t.  It is hard to put the measurement for managing software development (this is the Software Development Management Plan) so we will make the statement as part of our performance So let’s talk about how we use performance standards to do this.





The asterisk is just to indicate that the location in the RFP for a requirement – against the contractor – goes in the SOW.  The next slide, performance standards also go in the SOW.  We’ll talk later about SOW versus Specification.














Terminology (2)


			Performance standards* – define what is good enough and what is high enough for a bonus or low enough that we will take away something. 


			Requirement #2 The contractor shall manage to his SDMP. 


			Performance Standard for S/W Releases:


			Meet: within one week of schedule, no critical defects, up to twenty non-critical defects


			Exceeds:  on schedule and no critical defects and no more than three minor defects


			Fails:  miss schedule by more than one week or any critical defects or more than twenty non-critical defects.





*This goes in the SOW





Requirements in Performance Based Contracts


On the previous chart, the 1st and 3rd requirements had built in standards – and this is great.  This says what we want, what will get them acceptable performance.  We may not want to offer anything as a bonus for doing better if this is what we want and better doesn’t gain us anything.  However, we may want to reduce fees if they can’t meet this performance.  We have to decide how we want to do that and we would put that in the SOW so that everyone would know what the penalty is.





Number 2 wasn’t written with any standard in it, and in fact there may be a number of related requirements to number 2 that we want to umbrella in our performance area.  Here we might state, under a title of Performance Standard for software development:  


The information shown on the slide.  


You might be willing to pay a bonus for better, like making the schedule with no critical defects and no more than three minor defects.  If you had a commercial product - -making schedule is big bucks.  Maybe it is not for you so you don’t want to add any over achieving incentives – plan to always be a week late.


You might want them to lose money if they have critical defects or miss by more than one week on the schedule.





There are gotchas in all of this.  You have to be careful how you count defects – they’ll hide them to get the money and you never want that, so you might need a performance standard or a requirement to protect you.  More on this later – but it is something you have to consider.  





Also, there is no point in doing all of this unless it is going to apply to what they get – the reward or punishment.














Surveillance Assessment Plan (SAP) (1)


			Defines how you will measure the contractor performance against performance standards in the SOW


			Focuses on quality, quantity, and timeliness of outputs, NOT on steps or procedures


			Includes:


			assessment method(s)


			schedule


			how performance data will be captured


			acceptance process


			Is a “Living” document








Requirements in Performance Based Contracts


			 Remember performance standards should be specified in a performance based SOW


			“Living “ document because as project matures, confidence in contractor can change one way or the other so assessment methods may change accordingly.


			You need to write the contract so that you have the agility to change the PAP over time.  You might want to change emphasis if contractor is neglecting a certain area – make sure you get that in the contract.


			Assessment methods:  What approaches are we going to use – more on this later.


			Schedule:  Do we evaluate every night, 3 months, 6 months, etc.


			This is another thing you want the right to change.  If you are measuring very often and all is well, you can lengthen the cycle.  Conversely, if all is not well, you may need to tighten the cycle.


			We must know and document  AQL – Acceptable Quality Level.  It is not on this slide. But it is going to come up later.

















Surveillance Assessment Plan (SAP) (2)


			Write SOW and SAP simultaneously


			If you consider what you are going to measure, you will write better requirements


			If you put off writing SAP, you may not have requirements  or performance standards that can be measured


			Consider:


			resources to manage the contract - don’t spend $1000 to assess $100 worth of work


			criticality of product or service








Requirements in Performance Based Contracts


There is a strong relationship between the PAP and the SOW, therefore, do the PAP and the SOW at the same time…it helps you write better requirements.


Another reason to do the PAP and the SOW at the same time is that I don’t want to ask for things in the SOW that I will never measure.





The SOW and PAP can be in 1 document or separate…it is Procurement’s call





Consider what it takes to manage the contract.  Look at criticality of product or services – especially safety.  Some things need to be right all the time, for other items, this may not be the case.














Surveillance Assessment Plan - Example


The Contractor shall provide taxi service so that pick-up time is within 5 minutes of request time.





The contractor shall manage to his SDMP.  








The contractor shall install software upgrades within 2 days of receipt and with no discernable disruption to service.


Examine contractor’s log  


Monitor complaints





Compare schedule to release 


Examine release defects





Random checks of upgrades  


Monitor disruption complaint log





Requirements in Performance Based Contracts


You might call this a Quality Plan or a Surveillance Plan, we’re seeing many different names for the same thing.  What it is is how you are going to measure performance.





This is where you must “verify” that the SOW has been met or exceeded or not met, similar to the way you must “verify” requirements in the specification.  Only nothing in the SOW is as solid nor as easy to verify as a requirement for a product.  Just as we are supposed to do for product verification, we are supposed to know ahead of time how we are going to do the measurements and who is to do them.  We have to have a plan that we can use.  














Assessment Methods


			100% Inspection











			Random sampling














			Periodic sampling














			Trend analysis























			Customer feedback




















			Third-party audits





			Infrequent - crucial tasks or safety health risks


			$$$$$








			Frequently recurring tasks


			Large instances - $$$








			At specific intervals or dates


			Infrequent tasks - $$$








			Used regularly & continually


			Create data tracking method


			Use contractor metrics








			Used to supplement


			Likely subjective, may be complaint oriented


			Validate








			Independent


			Ensure data provided to both parties








Requirements in Performance Based Contracts


The PAP says how we will assess the contractor’s performance.  These are some possible ways to measure.





Assess the contractor’s performance as we go along.  There are different methods but we don’t want to make it costly.





Methods:


100% inspections – There are times you are going to have to do this, especially when safety is concerned but you don’t do often because it is expensive.





Random sampling - You would do this when people are asking for certain quality products coming off the line.





Periodic sampling – Do this at intervals or dates.  Would do periodic sampling during design reviews, test plan reviews, etc.





Trend analysis is very good.  You are looking for discrepancies over time and you collect metrics so that you can identify X many problems and hone in on source of the problem.  By keeping track and looking at trend and sources of errors, you can make errors go down over time.





Customer feedback is very subjective.  If you are getting lots of complaints, things are not going very well.  In other words, this is very complaint oriented.





3rd-party audits:  Independent.  These people are not immersed in the middle of things and gave give an independent viewpoint.  You need to make sure that the results of the audit are provided to both parties…you and the contractor.














New Chart(s)


			Additional examples of objective measures of contractor’s performance/how to know when work is satisfactorily completed  (e.g., some examples from July class discussion notes)








Ivy Hooks (IFH) - Expecting charts from Suellen (SE)











Incentives (1)


			Can use positive and negative


			Should be realistic, attainable, and affordable


			Define standard performance, maximum positive and negative incentives, and units of measurement in the solicitation





Reward for outstanding, but do not penalize for fully satisfactory but less than outstanding work


			Assess to confirm incentives have the intended impact on contractor performance








Requirements in Performance Based Contracts


Double-edged sword because:


			 too much may not be worth it to the government – more than what extra quality in product or service is worth


			 too little may not motivate the contractor – is it worth his effort?








Incentives can be positive or negative but government does not do negative that often.





Define standard performance…what will we accept.   This should be in the requirement, not stated separately elsewhere.  





Reward for outstanding…this really helps us…e.g., error free code for 6 months.  But again, don’t penalize for fully satisfactory work.





Incentives are a two edged sword.  Contractor will use to make the biggest profit, but could then not do what you want --- so you have to be sure the incentives motivate what you want.














Incentives (2)


			Apply selectively to motivate contractor efforts that might not otherwise be emphasized and to discourage inefficiency


			Apply to most important aspects of the work, rather than every individual task


			Negative incentives - represent as close as possible the value of the lost service and address remedies


			Past performance affects the contractor’s ability to get future work and is therefore a big motivator








Requirements in Performance Based Contracts


Here is some advice from PBC contract literature.





The negative incentives have to hurt.  Make sure that you address the remedies relative to your loss.





Another incentive is the contractor’s ability to do future work…this is a major motivator!!.














How good is good enough?


Example: Help Desk


			SOW Performance:  Answer 95% of questions in less than one working day and the remaining 5% within one week.  Maintain the log and statistics to a 98% accuracy.


			Contractor gets regular fee if they do this.


			What do you want to do if they miss the mark


			punish if they fail?


			reward if they exceed?


			Nothing?








Requirements in Performance Based Contracts


This is for the help desk.  This is what we want and the question is do we want more – need to give an incentive if so


How to get their attention if they do less?  If contract written for optional year contracts this can be enough – if they are failing they are not going to get those optional years.  Or, we could have them lose part of their fee if they don’t perform.  





Everything to this part has been pretty academic.  It has not involved your work.  We are now going to shift to what you do and you will be working in teams.














New Slide


			Examples of positive and negative incentives








Ivy Hooks (IFH) - Expect from SE











Exercise:  Real product and task order SOWs


			Read the SOW and make notes about good points and concerns


			Discuss with class


			Read the Task Order and make notes about good points and concerns – save for later














What’s Next


			Acquisition Overview


			Performance-Based Contracting


			Top-Down Approach to PBC


			PBC SOW Requirements Development


			PBC Front-End Analysis:  Overview of the 3 Steps


			Step 1:  Analyze the Work


			Step 2:  Analyze the Quality


			Step 3:  Analyze the Data








			Writing Effective Statements of Work


			Wrap-Up














PBC SOW Requirement Development


Define


 Scope


Develop


Ops Concepts


Identify


Interfaces


Write


SOW Req.


Capture


Rationale


Define Quality


Set 


Incentives


Organize


SOW Req.


Baseline


SOW Req.


Need


PBC Analysis


1.  Analyze the Work


2.  Analyze Quality


3.  Analyze Data Needs




































































































































































Ivy Hooks (IFH) - Expect update here fROM or do myself





Requirements in Performance Based Contracts


Points to be made:


SOW requirement  writing is not the first thing that is done. Much analysis, possibly some market research, and other activities precede the documentation of the SOW requirements in a Performance Based Contract.  Notably, scope needs to be determined that bounds the SOW and ensures that the SOW tasks are written to the same set of needs, goals, objectives and with the same operational concept.  Must capture the “vision.”


SOW requirements are usually not all frozen and unchanged.  They will likely change over the life-cycle of the project, even if you do a great job up front.  Other factors, often external, such as a budget, can change and cause the SOW requirements to be changed.  The key is to minimize changes due to bad SOW requirements! 


In writing good SOW requirements,  you must  include, at an early and over a continuing period of time, people (stakeholders) that are involved. 

















What we need to do up front


Spend enough quality time to define the project before SOW requirements are written





Requirements in Performance Based Contracts


You want to emphasize understanding and documenting scope so that everyone involved is playing to the same sheet of music.


If each person writing requirements or reviewing requirements has a different perception, then there is going to be a lot of trouble.  This means that the desired perception must be agreed to and documented and shared with everyone.


A natural approach, especially among engineers, is to make assumptions and to never bring those to anyone’s attention. If you make assumptions, you must get them aired - early and you must document them so that they really are aired.


People define implementation and operations when they intend to write requirements -- it is from lack of knowledge, not to be difficult.  


Each of these items can lead to incorrect requirements and later  we will address how to combat the problems.


Just knowing the problems can exist will help you in improving because you will become aware of what to watch for.

















Step 1 - Analyze the Work





			Job Analysis - what do we need and what kinds of services and outputs are to be provided by the contractor





			Organization Analysis - what is our need- maybe we don’t need it





			Work Analysis - what is involved, where are interfaces





What do we really need?





Requirements in Performance Based Contracts


There are three steps to analysis:


			Job Analysis - What is the job, what is the product?  Job analysis is not real fun when you have to do this for purposes of outsourcing!!


			Organizational Analysis – Are other organizations involved doing any of this type of work? Do we have any duplication of effort?  Do we really need this because the organization is changing?  In other words, what we do today may not be needed in the future (business process reengineering).


			Work analysis – What is involved?   What interfaces does the contractor have to deal with and what do we have to do?  What do the handoffs between the contractor and us look like?

















Step 2 - Analyze Quality





			Performance Analysis and Standards


			How can the product or task be measured and what performance standards and quality levels apply?


			Identify Acceptable Quality Levels (AQLs) - max allowable error rate or variation from standard.


			Is each standard necessary, carefully chosen, and not unduly burdensome? 


			Optional - contractor price based on different target levels.





How well does it need to be done?





Requirements in Performance Based Contracts


			What can we measure?


			What are acceptable levels?  Note that the least tolerant AQLs are usually more costly – small tolerances cost more $ usually


			Do we need all these standards?  Ask…do I really want to impose these standards?


			Can we have different pricing and incentives?





 














Step 3 - Analyze Data


			Directives Analysis – how many of our documents do we need to impose – reference documents


			Workload Analysis – an estimate of the workload to be performed and the items and services that the Government will furnish the Contractor.  


			Cost Analysis – government estimate, proposal evaluation, and positive and negative performance incentives.


			Assessment Data Analysis – what data do we need from contractor to assess performance, when do we need it 





What data do we need to give to/get from the contractor?





Ivy Hooks (IFH) - Check to see if cost analysis stays on this one.  IVY
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			Directives:  What documents do we want to impose on the contractor?  This is not a place to list every document that you know of.  What do you want to impose to make sure the contractor has information needed to do the job or has direction, in terms of standards, to do the job?  


			Workload:


			We have been doing a task in-house and we decide to give it to the contractor: we have to explain what is going on now, how much we have done, what we will provide and what the contractor has to provide. Provide any known historical data as well as projected if applicable


			If we have a current contractor and are rebidding:  we have to provide information about the current situation to make it a level playing field, otherwise only the incumbent has the information necessary to bid.  If the current contractor produces 12 upgrades a year and has a staff of 12 then you need to make that clear.  If they only produce one upgrade a year and a staff of 12 that is needed information.  You have to say if you are continuing to expect 12 or 1 upgrade per year or something in between.  This does not mean that another bidder has to have the same staff, they just need a ballpark for what is happening.  


			If you are outsourcing, get a tour of the facilities.  For example, tour a Call Center and ask what information they would need if they were to bid on a project,





			Costs analysis: 


			 There should be someone in your procurement organization who can do an analysis of what this will cost – a range of what it might cost.  If you get a bid that is ½ of the expected cost, you have to make sure there is something unique that the contractor can do to bring in the job for so little money.  If you get a number of bids, all over what the should cost is, you have to believe that you didn’t give the contractors the right data or maybe you have flawed analysis.  At any rate you need something to compare to so that you can do a better analysis of the bids coming in.


			Cost analysis needs to evaluate the way you are doing incentives – is the negative enough to keep the contractor in line or repay the customer if the contractor misses the mark.  Is the positive even worth shooting for?  Can either of these be used against you the customer?








			Data Analysis –


			How are you going to evaluate the contractor?  What data do you need to do it?  When do you need it?  Don’t get ridiculous with data.  This is PBC, you are not looking at every nut and bolt nor every dollar and cent. 


			Another aspect of data needs is what data do you need if your contractor goes away?  If you rebid, if you take back the work, if you have to terminate the contractor, what will you need to continue your operations uninterrupted.  


			Two rules of Data Needs:


			Don’t ask for what you don’t need – data cost money to get, to maintain, to assess and review.


			Do ask for everything you could possibly need!!  --  ask for it now might not cost much – have to come back later and ask for and you will pay dearly











The more r information we include in the RFP, the better job the respondents will do in bidding the job!














Tasks


			Service and support type contracts often include “additional” work that must be documented as tasks when the need arises.








			Questions to ask for each task are:


			What do we really need?


			How well (when) does it need to be done?


			What data do we need to give and get from the Contractor?
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Writing tasks is like writing the original SOW – same questions.  Difference is that some things are already defined in the SOW and can be cited.  Some restrictions are also put in place by the original SOW and the proposal (combination is the contract).














What’s Next


			Step 1 Analyze the Work


			Determine the scope


			Vision


			Stakeholders


			Interfaces














Step 1:  Analyze the Work


			Job Analysis


			Obtaining information


			Viewpoints


			Organization Analysis


			Sharing the Vision


			Stakeholders


			Work Analysis


			Operational Concept


			External Interfaces


			Exercise














Customer/User Viewpoint


			How do we operate today?	


			What do we want to do differently?


			What new features or improvements do we want in an existing or replacement product or service?


			What is the end product or output of the service?


			What do we think is possible/impossible?


			Why do we need these changes?


			How do we want to maintain the product?


			How will we deploy the product?
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Contractor Viewpoint


			Do I understand the customer’s operations?


			Do I know the customer’s environment?


			Do I know how many and how much is needed?


			Do I do maintenance or does someone else?


			Who handles deployment or logistics of the product?


			How often will upgrades/replacements be made?
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You must think about what the potential suppliers of your service or product know about you.





You must provide information to help the provider answer your RFP and perform your work.





What does the contractor need to know about how we operate.  Do they need tours to see current operations?  Do we have things documented, by us or current contractor that they need to do the job?





Example:  Who does the deployment or will the contractor just toss the product to the government.














Customer Responsibility


			Inform the contractor


			Answer the questions that need to be answered


			Be clear


			Be reasonable














What is Possible/Who Can Do It?


			Search the web


			Ask other centers/agencies


			Attend trade shows 


			IEEE, AIAA, ASME, others


			Market Research


			Request for Information (RFI)














Market Research


			Why?


			helps in all PBC aspects


			helps acquisition team become informed consumers & develop optimum strategy


			When? 


			product or service is commercially available


			before writing SOW 


			What?


			collects & analyzes commercial capabilities


			Who?


			all members of acquisition team depending on research area
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Question:  Who has written SOW for products?  For services?  Who has done market research?  What type of research?





Think about it…what is the first thing you do when you think you want to buy something…HELLO GOOGLE!!





You have to do market research.  What kind of options are you looking for.  The research helps us understand what is available, what it will cost…it helps us become a better informed consumer.





Why?


			With market research you learn what is possible.  We all have these mental images of what we want and we think it will be easy but it is really hard.  With market research, we find out what is reasonable and if it can be done with existing dollars.  We find out who and what is out there and we understand what we can ask for.


			Helps understand alternative marketplace solutions


			Provides potential price expectations


			Assists in overall acquisition planning


			Helps to keep up with latest technology & market trends


			Market research helps determine commercial availability, who is saying that they have this tool.


			Include site visits in your research…you can save huge amounts of money as well as potentially avoid huge delays.








When?


			You need to do market research before writing the SOW








What?


			Helps us build performance objectives and standards








Who?


			Have to share information so that everybody knows what is out there.




















Request For Information (RFI)


			RFI is good way to gather information


			RFI material can be used to develop SOW


			What is feasible?


			What is probably not feasible?


			What are the different sources?  How many?


			Need one or more RFP’s?
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In addition to market research, we can also do RFIs.  





Example:  send out an RFI stating that you have this db and you want to outsource maintenance and upgrades.  An RFI is a good vehicle for soliciting what can you give me and how can you do it.





The RFI responses can be used to develop the SOW as well as product requirements because you ascertain what is feasible and not feasible.





RFI responses enable you to identify the different sources of products and services as well as determine how many RFPs you need to send out.  Sometimes we think that we can save dollars and effort if we have 1 RFP.  But based on the RFI, we may find that a contractor can do one thing but not another and so we have to develop more than 1 RFP.





Get word out on the street early that you will be sending out an RFI.  Often, companies don’t invest in responding to RFIs because they have seen in the past that we have always used this contractor or that contractor.  With an RFI, we are essentially announcing that we will consider other companies based on RFI response, not cronyism.





SWITCH OVER TO PERFORMANCE BASED CONTRACTING presentation prepared by John Baniszewski.  This is particularly for NASA classes.   John presented this at a meeting at GSFC.














Major Reason for Requirement Defects


			Undefined scope


			Unshared vision


			Lack of operational concepts


			Forgotten stakeholders


			Forgotten life-cycle phase


			Ignored driver














Share The Vision
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MAIN POINT:  Without a shared vision, everyone creates his own and all work will follow the vision – lots of visions, cannot converge on a solution.





Example: 


			Management or marketing has a view that possibly came from the customer


			Architects and designers mull over the vision and modify it for what is feasible -- possibly with no contact with the customer


			Developers take off with their own vision which only bears a small resemblance to the original


			Meanwhile, no one has been talking to the customer who has a whole new expectation








Ask students what they think the main reason was for the differing expectations and how this could be prevented.





Ask students “For the projects you are working on, has there been a clear vision of why the product should be built?”





One main reason could be the lack of a shared vision.





You have no hope of achieving your goal if you do not maintain a clear vision and share it with everyone throughout the life-cycle.



































Stakeholders 











Engineering


Designers


Software


Logistics


Operations


Testing


Manufacturing


Service


System


Engineering


Marketing


Customer


Reliability


Developers





Security
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MAIN POINT:  There are a lot of stakeholders and they vary for different projects.  





We have developed the basic need for the product or project.  Now we need to begin soliciting inputs from our stakeholders to develop the remainder of the scope information and obtain buy-in.





Who are the stakeholders?





Stakeholders are the people who are buying the product, those who will use it, those who sell, develop, market, maintain, test, it --etc.  


Anyone who can poke a stick in our wheel


Anyone who has an investment in our project





This chart illustrates the many different areas that might be affected by, and hence stakeholders, in a project.  





Not all of these people are needed to actually create the the scope or write the requirements, but you need their input.  Make it easy on yourself and them.





Points to discuss


All stakeholders are not equal – the customer probably holds a bigger stick than anyone


Don’t want to ignore end users and operators – need info directly, not from their bosses


How many views do you need?  Question is, what do you want to do over later because you forgot.





Students: This chart should be tailored to your organization before use!

















Product Operational Concepts








Customer-Centered Products, p. 80


Development


Test and Verification


Transportation


Deployment


Installation


Integration


Transition


Manufacturing


Training


Logistics


Upgrades


Operations


Maintenance


Storage


Disposal
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MAIN POINT:  When I go through the Ops Concepts, I start thinking about what does the customer need to do and what do I need to do.


  If you only do for operations, you will be missing major requirement drivers.  If you do not cover all viewpoints, you will miss lessons-learned and requirements


  Operational concepts should be solicited from all stakeholders.  This is a primary method for documenting and sharing stakeholder knowledge.


  It is important that the operational concept cover the entire product lifecycle.  Many people will focus on just the operations and ignore the other phases of the product life-cycle.  This is a mistake.  By covering all of the life-cycle of a product you will help prevent missing requirements.  Operational concepts describe  how a product will be used, manufactured, tested, installed, stored, and decommissioned.


  Can draw a matrix on the flip chart showing stakeholders on the rows and lifecycles for columns.  Not all stakeholders are involved in all lifecycle phases.  Multiple stakeholders may be involved in a single lifecycle.  In this case there can be differing perspectives and conflicting views.


  You [instructor] need a story, preferably from your industry, that illustrates what happens when you don’t do this.  If you do not have a story, use one from the Customer-Centered Products book or contact CAI for a story.


Benefits Ops concepts:


			Fills in the holes - Avoid requirement omissions


			Allows evaluation of “what if” situations


			Identifies Interfaces/ interface issues


			Promotes a shared vision -  Increase understanding between all stakeholders


			Establishes a common vocabulary


			Reduces Conflict


			Identifies assumptions, issues, and risks 

















Service Operational Concepts


Customer-Centered Products, p. 80


Order


Receive


Answer Phone


Log Question


Install


Test


Release


Develop


Log Complete


Log Answer


Research


Answer Question


Keep Metrics


Design


Manufacture


Verify


Deliver
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MAIN POINT:  We have to think about the work flow that will need to take place.  We don’t have to prescribe how to do it, but what it is.  We can even just specify our required output and let the contractor describe how to get there!





Notice that for these operational concepts we are looking principally at work flow.  We will also consider the input and  output of each of the work flow areas because we need to consider who controls or knows what information.


  Operational concepts should be solicited from all stakeholders.  This is a primary method for documenting and sharing stakeholder knowledge.


You [instructor] need a story, preferably from your industry, that illustrates what happens when you don’t do this.  If you do not have a story, use one from the Customer-Centered Products book or contact CAI for a story.


Benefits Ops concepts:


			Fills in the holes - Avoid requirement omissions


			Allows evaluation of “what if” situations


			Identifies Interfaces/ interface issues


			Promotes a shared vision -  Increase understanding between all stakeholders


			Establishes a common vocabulary


			Reduces Conflict


			Identifies assumptions, issues, and risks 

















External Interfaces


Product


			Hardware


			Printers


			Controls


			Satellite structure


			Test Equipment


			Software


			COTS


			Operating system


			Other software





Service


			Government entities


			Other vendors


			State agencies
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MAIN POINT:  Products have interfaces and so do services





To do a job you usually need more than just your system or service.  This usually involves interfaces that are external to what you have to provide. 


	


Interfaces are prime places for problems and failures.  For a product, if you don’t define the interfaces early and ferret out what they mean, you may not be able to test or operate your product. 





For services the interfaces are often people, thought they can involve some equipment.  For example, the contractor may be responsible for supplying power to a facility.  The contractor has to connect to the main power supplier to acquire power.  In services and in support for product development the contractor will have to work with government agencies and the customers own teams of people to make the work flow.





For example:  The contractor is to run the help desk for a computer system – The help desk personnel will interface to users and probably to vendors outside their own organization to resolve problems.  No matter what system they are working with, it will be connected to others – internal networks to external networks, access to the internet, etc.  Processes and procedures for handling interfaces is critical to success.  You need to know where you have to provide access and control of the interface and where you need to hand it to the contractor and this must be documented.














Step 1 Exercise


			Select a specific project from earlier exercise


			Which of the questions do you need to answer in order to define the scope of the project, in order to do the job analysis?


			Who are your stakeholders?


			What are your interfaces?











     





Ivy Hooks (IFH) - Ivy rework notes for this exercise
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Instructions:  You have projects from earlier exercises.  They should have defined the overall what is needed – a contractor to maintain a facility, a contractor to develop and maintain code, a contractor to be the system administrator for our IT systems.





To determine what you need, pick one project.  Define an operational concept for what the contractor would do.  Discuss what you do now and what you want to do differently with this contractor.  





Ask yourself as you state things that you need if you really need it or if you have just always done business this way.   Look at what might be done differently if you didn’t constrain yourself to what you are currently doing.





As you go through the operational concept identify any interfaces that the contractor will have to do this work.





Consider a flow chart or ffbd for illustrating the operational concept.














What’s Next


			Step 2  - Analyze the Quality


			Minimum Performance Standards


			Incentives/Disincentives


			Acceptable Quality Levels (AQLs)














Minimal Performance Standards


			Set at minimal Government will accept


			What is acceptable gets the base dollars
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			AQLs go hand in hand with performance standards.


			What are AQLs?


			Thresholds


			Minimally acceptable performance level(s)


			Typically stated as:


			 % of required conformances, e.g. clean, 95% of the time


			a number of permissible deviations, e.g. 1 error per x time period





			Use market research


			Look for specific commercially accepted standards


			Seek input – industry, other projects or programs, other offices or agencies


			

















Incentives – Disincentives 


			Can incentivize for higher performance 


			 worth it to both the the Government & Contractor


			must be actually doable.











			Can take away money for failure to perform 


			needs to be enough to make the Contractor want to avoid this situation 


			more than pay for the measuring.





99% versus 95%
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			AQLs go hand in hand with performance standards.


			What are AQLs?


			Thresholds


			Minimally acceptable performance level(s)


			Typically stated as:


			 % of required conformances, e.g. clean, 95% of the time


			a number of permissible deviations, e.g. 1 error per x time period





			Use market research


			Look for specific commercially accepted standards


			Seek input – industry, other projects or programs, other offices or agencies


			

















Incentives -- Not Just Money


			Contract Options


			Set standards for getting options


			Prepare to re-compete if standards not met





			Added work


			Set standards for increase in scope


			Prepare to give work to another contractor if standards not met














AQL allowable error rate


			Avoid relying on cumbersome and intrusive process-oriented inspection and oversight programs to assess contractor performance.
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AQL – Acceptable Quality Level





My admin cleaned out the coffee pot one day and lost the basket.  The next day, the admin spent all day on the phone in search of a new basket.  Finally I asked, considering how much time you have been on the phase in search of this basket, and what I pay you per hour, don’t you think that it is probably cheaper just to go out and buy a new coffee pot.





Play like it is your money.   Make sure that your inspection and oversight programs do not cost more than the benefit that can be achieved.

















Common Problems


			Not stating requirements correctly 


			Using performance metrics as requirements


			Overstating performance metrics – don’t always need meets, exceeds and fails.


			Too complex and not enforced














New Slide


			Add chart(s) on additional examples of performance metrics – to illustrate the preceding charts, prior to the exercise








Ivy Hooks (IFH) - expect slides from SE











Step 2 – Analyze Quality Exercise


			How can the tasks be measured and what performance standards and quality levels apply?


			Is each standard necessary, carefully chosen, and not unduly burdensome? 


			What are acceptable quality levels (AQLs) - max allowable error rate or variation from standard?


			What are the positive and negative incentives we want to impose?
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Look at performance standards you want to apply and think about what measurements you want to apply, what really matters, how you will measure.














What’s Next 


			Step 3 Analyze the Data


			Directives


			Workloads


			Deliverables














Directives – Reference Documents


			Standards


			Do you need one for electrical if there is none?


			Do you need one for welding if you don’t know if there will be welding?


			Do you know how to document references?


			Parent documents


			Everything isn’t a parent even though it may be in the same program


			How much do you want the contractor to study?


			What can you let the contractor decide?




















Only Mandatory Referenced Requirement


Replace the leather on the helicopter seats.
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Note cow manure story because very obsolete standard was put on contract.





A RFP was sent out to a number of companies to replace the leather on the helicopter seats.





3 proposals were received but one proposal was much higher than the others.





As the proposal review team was sitting around the conference table, they pondered why this one company submitted a much higher bid.  One member of the review team said that in order to get a bid from this one company in line with the other bids, you are going to have to remove the manure from the RFP.  One of the other members said, we don’t talk like that around here.  The member then proceeded to inform everyone that in the RFP, someone put in the reference section a 1918 Mil spec for the making of saddles.  Within that mil spec, it stated that because horses do not like the smell of cows, the leather shall be soaked in manure for a period of time and then processed to remove the manure smell.  Taking the RFP and attachments at its value, the one company estimated the cost to treat and clean the leather prior to install which proved to be costly given all the EPA standards we are subject to today.


 


So the point is, make sure that you reference only mandatory requirements.

















Workloads


			How big is the building to be painted?


			How many widgets per hour?


			How many calls to a help desk?


			How many computers to repair?


			How many tests to run?

















Workloads	


			What do we know from current operations?


			What would we like to see improved?


			What does incumbent know that competitors need to know?














Essential Deliverables


			Define only what the contractor shall provide to government and when








			Ask?


			Do you really need this to do your job?


			Do you need this to assure that the contractor has done his job?


			Do you need this to manage/maintain something if the contractor is changed?
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Think about why


			Because we always have done it this way


			Duplications from other SOWs 


			Lots of copies


			Paper instead of electronic


			Frequency


			Necessary














Necessary Data


			Data that will be there as a course of the work being done – timeliness and content may be part of standard for performance


			Data that is needed to manage – information that the  Government needs to assess where the Contractor is relative to tasks done and costs and schedules


			Data to prevent the Government from being held hostage – if you ever need to recompete the work,  you will need certain information to define the work and other information to turn over if a Contractor other than the incumbent is selected. 


			Need to make sure that data that is needed is paid for by the contract.
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 Some pertinent questions:


			 Is data needed for government to make a decision?


			 Is data needed to evaluate contractor performance as to the what's not the how's?

















New Slide


			Add chart(s) on examples of deliverable for product contracts and for a task under a task order contract.  Include metrics report deliverable with suggestions for metrics to be reported, as well as requirements, design, test documents, etc.








Ivy Hooks (IFH) - Expect slides from SE











Step 3 – Analyze Data Needs Exercise


How much of our documentation do we want to impose?


What are the items and services the government will furnish?


What is the government estimate of the workload and cost of effort?


What data do we need from the contractor to assess performance and when do we need it?
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What’s Next


			Acquisition Overview


			Performance-Based Contracting


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Rules for Writing Requirements


			Exercise


			Documenting Rationale 


			Exercise


			How to Get Started:  Steps for writing the SOW


			Exercise


			Wrap-Up














Communication problems
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MAIN POINT:  Communications is hard and miscommunication happens all the time.  Requirements are communication between someone who wants something and someone who has to produce that something.





Talk the class through this as follows:





The women asks the wizard :”Do you have a cream for wrinkles?”


The wizard gives her a container of cream and says “Here you are.”


The women uses the cream and gets wrinkles, which was not her intentions so she returns to the wizard and says “Perhaps I didn’t make myself clear.”





She, the customer is not happy with the results – she wanted a cream to take away wrinkles but the wizard misunderstood “cream for wrinkles” and thought she wanted a cream to make wrinkles!!  





The problem is each person interpreted a word based on their own set of filters and assumptions.  Unambiguous terms result in misunderstandings and thus stakeholders expectations may not be meet as a result.





This is typical of the issues we face when writing requirements.  Requirements are how we communicate the features and quality desired in the product to the designers and implementers.  We must make them as clear as we can.





Message:  Requirements are communications.  Clear communications help eliminate misunderstandings.




















Rules for Requirements


State WHO shall do WHAT


Use active verbs


Use consistent terminology 


Keep simple


Avoid duplication


Avoid imprecise terms


Avoid catch-all phrases


Use the correct terms


Avoid stating implementation


Avoid stating operations


Don’t over specify  


Clarify government involvement
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Again the simpler the better


			 Some examples:


			 Inconsistent terminology – hole, orifice, aperture


			 Imprecise terms – timely, user friendly, maximize, easy to use


			 Catch-all phrases – etc., where appropriate


			 Right terms – shall, will, should


			 Don’t state the “how's”


			 Don’t over-specify go on and on and on…giving too much data and we’re going to be blamed…not the contractor


			 In PB SOW, we have a problem of taking away work and returning to contractor and taking away and giving back…this allows the contractor to say waiting for government response. 

















State: Who Shall Do What


			The contractor shall conduct formal quarterly project management reviews.





			Reviews shall be in briefing chart form and shall be provided to the Government in electronic format.





			Rewrite:  The Contractor shall provide review material in electronic format (period of time before review).  
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The Contractor shall report technical progress and resource expenditures as required in Section F.





Good requirement  - Someone needs to define what a formal project management review means.





Bad requirement – we are writing a requirement on a review.  Shall be (bad noun and bad verb).  Two shalls.  Rewrite:  The contractor shall provide review material in this certain electronic format.























Who does What


The Government anticipates there shall be no more than 2 web policy changes or new issues FY.  


Is this information? – then remove shall and replace with will.


Is this a requirement on the contractor? – Rewrite:  The contractor shall provide web policy support for up to 2 web policy changes or new issues each FY.  
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).























Use Active Verbs (1)


			This task shall be completed within 275 calendar days after Notice to Proceed.  








 If you see shall be, you will almost always need to rewrite and you may be missing the real “who”. 





			Rewrite:  The contractor shall complete this task within 275 calendar days after Notice to Proceed
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			This is simple to fix,.  This one is simple to fix and probably isn’t going to cause any problems.  Others are not so easy and can cause problems, so best to always avoid.




















Use Active Verbs (2)


			Due to …., the contractor shall be required to perform iterative testing of any developed software modules to …..  








 


			Rewrite:  The contractor shall perform iterative testing of developed software modules to…..
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This is a long and convoluted requirement, it is only partially shown here.  We are just addressing the use of passive versus active and will cover more about this requirement when we deal with long complex requirements and how to separate out the rationale.  

















Use Consistent Terminology (1)








Entrance


Portal


Gate


			Throw away your thesaurus
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Gate, portal, door…pick one.

















Real Example – Inconsistent Terms


			3.3.       Electronic Task Assignment System


The contractor shall establish, implement, and maintain a management control system required for planning, organizing, and controlling Task Order activities. The Contractor shall automate the task flow process as defined above ……… The automated system shall allow for the electronic initiation, routing, review, ………………. The contractor shall track individual TA estimated cost, ……….. In addition, the contractor’s automated management system shall track the status of Task Assignments from planning to completion and record projected and actual resources data for each Task Assignment with graphic, tabular, and narrative descriptions. The contractor’s tracking system shall also provide input data to the Task Order award fee evaluation process by tracking each task assignment’s performance metrics for proposal response, timeliness, costs, and other metrics required by the Government to track and score performance. These Task Assignment data shall be the same information that is in the monthly progress and financial reports required in Exhibit E……














Use Consistent Terminology (2)


			Different terms are confusing, do they mean different things?


			Management Control System


			Automated System


			Contractor’s Automated Management System


			Contractor’s Tracking System


			Task Assignment data
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All these are in one paragraph in one SOW.  I think they are all exactly the same thing.














Keep Simple


			Don’t use multiple shalls in a sentence –    two shalls = two requirements.


			Don’t write long rambling sentences – in descriptions nor in requirements.  


			Use good grammar
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2 shalls = 2 requirements





Take out the second shall.





Rewrite: Reviews shall be in briefing chart form and provided to the government in electronic format.





The example link shows long rambling and bad grammar very well.














Real Example – not so simple


The objective of this TA is the development and implementation of software modules written in ANSI standard Fortran (77 or 90) which can be linked and executed with existing NASA-developed and NASA-funded, contractor-developed codes to provide methods for regularizing the ill-posed deconvolution algorithm using Singular Value Decomposition (SVD) as the solution method. The software to be developed under this TA shall be executable on hardware running the Compaq UNIX (formerly DEC UNIX) operating system. Due to the evolutionary nature of the deconvolution algorithm development, the contractor shall be required to perform iterative testing of any developed software modules to verify correct implementation of the regularizing filters for the SVD solver, as well as verifying that optimal regularizing parameters may be auto-generated.











Avoid Duplication


			Don’t want the contractor to do the work three times


			Don’t want to be charged three times


			Don’t state three times











Requirements in Performance Based Contracts


			This contractor shall statement was in three sections in a two page task order.  The date was in two places. 


			 You are at risk, plus it looks like more work than it is.





			If you change one you have to change all.  If you don’t keep them alike you are opening pandora’s box

















Real Example -- Duplication


1 Description of Task


The contractor shall fabricate the Inflatable in accordance with sections TBD and TBD of the IRVE Reentry Vehicle Specification, version 1.0.


2 Task Deliverables





2.2 Inflatable & Inflation System


2.2.1 Inflatable


The contractor shall fabricate the Inflatable in accordance with sections TBD and TBD of the IRVE Reentry Vehicle Specification, version 1.0.


Delivery: October 15, 2004





All this information is also in a table of deliverables
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Point out that shall is not supposed to be in a description section.   














Avoid Imprecise Terms





			Minimize unavailability of system services  --And you are going to measure “minimize” how?








			The contractor shall support independent assessment and other program-level and/or NASA Headquarters-level mandated activities.
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Avoid terms that can be interpreted different ways by different people.





what are you asking these people to do.  We will want support to do some independent activities.  Will need to insert T&M to support meetings.




















Avoid Catch-all Phrases


			Etc.


			Including, but not limited to


			All


			Necessary


			And/or








			The contractor shall submit other data as requested in the SOW that is not part of a required deliverable.
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“All” is implied…you do not need to say it.  The requirement would be maintain the data…I don’t need to say maintain all the data.





When you use “or” alone you might want to say “either on or off”.





Requirement statement:  What other data?  I think they included this to cover their bets.

















 Use The Correct Terms


			Requirements are binding  -  Shall





			Facts or Declaration of Purpose  -  Will 





			Goals are non-mandatory provisions  -  Should








			Don’t use must
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MAIN POINT:  Requirements are complicated enough – stick to the basics, they have force of law.





There are terms used, rather universally, for requirements specifications.  Requirements use “shall”, facts use “will” and goals use “should/may”.





The word “shall” is rather stilted and you probably don’t say it when speaking, but you need to use it in requirements.  We are trying to communicate -- this makes it much easier if we agree on the terms.  


If there is no “shall” a developer or contractor does not have to deliver!!  Some contracts base their bids only on the number of “shalls”.





Some think we no longer need this use of words, because the DoD has dropped many of its standards.  The fact is that many international standards, including ISO, use this convention.  Use the convention and even document the use of it at the beginning of your document so everyone knows what is meant.  Another reason to use these terms is that they have attained acceptance and definition in both the international and United States court systems.


 


Will:  Use if you are stating that the government is going to do something.





Should:  Can have goals in SOWs.  Lets the contractor know where you want to go.  I want to contractor to propose something that will result in minimal life cycle costs.  Can’t measure but tells contractor what I care about.

















Shall – Will – Should (1)


			The Government shall have final approval of the agenda content.








This document is not imposed 


on the government for implementation.  No requirements should be written on the government in the document.  Anything about the government is a statement of fact.





Use the word will instead of shall.
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Never write a requirement against the government in a contract.  I should use “will” to make it a statement of fact. 


			first bullet is a statement of fact and is NOT a requirement – should be WILL


			highlighted shall in second bullet is also a statement of fact – should also be WILL








On click you will get the picture.  This is a very dangerous type of requirement.  If we miss giving them approval, we don’t have an agenda.  It is better to say that the government will approve or adjust the agenda within x days of receipt of it from the contractor.  If the government does not respond in the allotted time, then approval is to be assumed.  Keeps government out of the loop.














Shall – Will – Should (2)


			For each evaluation period the contractor’s performance shall be measured…..








This is just a fact, use will instead of shall.





			The Contractor shall implement a Configuration Management (CM) program.  
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1st requirement – statement of fact, use will


 

















Shall only in requirements


			Do not use shall in a scope statement


			Do not use shall in a description


			Save shall for the requirements section and only for requirements
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Added this because I have been seeing shall statements all over SOWs














Implementation vs. Requirements


			How:  The aircraft shall have three engines (DC-3 initial requirements).


			What:  The aircraft shall meet the operation requirements with a single engine out. 





The magic of “why”





			How:  The System shall include flight performance instrumentation.


			What:  The System shall measure its flight performance.





What do you want to verify?
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Explain basic requirement was to carry passengers and how this didn’t meet it














Avoid Implementation





			The contractor shall perform design reviews with its subcontractors that are supplying major components or subassemblies








Requirements in Performance Based Contracts


			Boy are we in the contractor’s knickers.  You are telling them how to run their programs.  You want to hold them accountable…you don’t care how they do it.  If you imposed this requirement on the contractor, can you imagine how much they would charge to do this.  Let the contractor deal with their own subs however they want!!








 

















Avoid Operations


			Engineering/project changes shall be generated and processed in accordance with DRD XXX CM-002.





What is the real requirement?  What is the contractor to do?





Requirements in Performance Based Contracts


What are they trying to tell me?  They are talking operationally how they want things to work.  Sometimes these say what the customer is suppose to do or the operator, etc.





The question is, what do I want the contractor to do?

















Don’t Over Specify


			The contractor shall establish informal and/or formal relationships with other SLI contractors that are working in areas having interdependencies with the products of this task, such as the vehicle architecture and IVHM contractors, in an effort to establish mutually agreed upon requirements and interfaces and to provide a better integration of the products.





Pot Pie
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This slide is a PROCEDURE.  I mean what do they want?  The government probably wants the contractor to work with other contractors simultaneously but I probably don’t want to put this in a SOW.


 


GOOD EXAMPLE :The Contractor shall perform tasks related to software life-cycle development and maintenance.  Then you can let the contractor explain the pieces and use how well he does it as a discriminator.








Over-specifying is problem.


			The government over-specified for pot pie…they gave the contractor the recipe for pot pies.  Based on the recipe, there was no salt in the recipe and it was horrible.  Be careful what you ask for.


			Can say that the taste is at least as good as these other top brands and then have tester test.





Figure out what you are concerned about and then come up with that requirement.
































Clarify Government Involvement


			At the discretion of the Government, the contractor shall provide project management reviews at MSFC, GRC, the contractor’s facility or via teleconference facilities.


			The contractor shall coordinate dates and locations for the project management reviews with the Vehicle Subsystems Project Office.





What does this mean?


  Who is responsible for what? 
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Another problem is getting the government too involved and then we will get blame.


1st requirement rewrite:  The contractor shall submit X for government approval.  If not response is received in 5 days, the document is considered approved.





You are telling people how to do a basic job.





You really want certain amount of data available to you at a certain time.





The contractors management plan will state how they will do some stuff, you don’t have to state it.





At this time segue to another PowerPoint which shows difference between what was written PB and what was not

















Exercise


			Go back to the Task Order reviewed earlier


			Mark up more errors based on what you have learned


			Go to revised Task Order and identify the changes that make it easier to read
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This may be an SOW and may be a Task Order depending on the class














Rationale - defines


			Why a requirement is needed


			What assumptions were made


			What design effort drove the requirement


			Other data that will be needed to maintain the requirement over time
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MAIN POINT:  Rationale captured and shown with requirements is the single most effective thing you can do to make sure requirements are understood only one way.


CAH Comment – I have used the main point presented above to the introductory frame.





Collecting and maintaining requirement rationale takes extra effort at the beginning of the project, but it more than pays for itself before development is complete.  The additional information increases understanding and reduces misinterpretation.





In today’s world of high employee turnover and complex, long-lived products, well-documented rational is essential to better product development.














Rationale Benefits


			Key to understanding


			Reduce interpretation problems


			Facilitate maintenance and upgrades


			Preserve corporate knowledge
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MAIN POINT:  Huge benefits for a small investment – great ROI.





Collecting and maintaining requirement rationale takes extra effort at the beginning of the project, but it more than pays for itself before development is complete.  The additional information increases understanding and reduces misinterpretation.





In today’s world of high employee turnover and complex, long-lived products, well-documented rational is essential to better product development.


Documenting the rationale is like justifying the requirement – the clearer the rationale the better the requirements.





If you can’t document the rationale – perhaps the thought under consideration is not a requirement and it can be eliminated from the set.





Rationale will help you uncover unwanted implementation statements.





As the requirements improve, it will take less time to review them and there will be fewer misinterpretations.





The increased understanding that rationale provides will allow for better change impact assessments.





Rationale is useful in bringing new people up to speed quickly and serves to capture corporate knowledge.  It also helps downstream users of the requirements understand them better.




















Writing SOW Requirements Exercise


			Write three requirements for your own project


			Write rationale for each requirement


			Discuss with your team
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Now we’ll have the participants write requirements for their projects from day 1.  If several people are working on one project, they can work together, but if they have unique projects, let them work alone and then share with their team mates – this is something new,  may not keep.  














What’s Next


			Getting Started Writing and SOW
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How do you start writing a SOW?


Understand the scope of the effort


Outline the work that you want the contractor to perform


Capture all of the work in the outline


Avoid addressing more than one topic in a paragraph


Review the outline with the RFP preparation team, and make any identified changes, before proceeding to write the text
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4. Make each of the lowest level topics in the outline address a single cohesive activity





 5.  Review the outline with the RFP preparation team, and make any identified changes, before proceeding to write the text


For completeness of work topics


For clarity of the organizational structure














1.  Understand the scope of the effort


			Document the scope in Section 1 of the SOW


			Include background information as needed for the contractors to understand the scope


			Obtain consensus on the scope among the RFP preparation team and all stakeholders before proceeding














2.  Outline the work


			Based on the documented scope


			Organize the work by products and their associated activities














 3.  Capture all of the work in the outline


			Include activities necessary to develop the products defined in the requirements specification, e.g.





requirements definition


architecture


design 


			Include cross-product activities, e.g.





project management


configuration management


 systems engineering
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Others in top list


	manufacture


	different types of testing





Cross product activities also include: specialty engineering. risk management; interface definition and management; metrics collection, reporting, analysis and use; acceptance testing; quality assurance; mission assurance; NASA IV&V support tasks














3. Capture all of the work in the outline (2)


			Include service activities,e.g.





Operations


Maintenance


Database administration 


			Include government insight activities,e.g.





Program management meetings


Reviews


Electronic access to technical and management data


Access to subcontractors and other team members





Requirements in Performance Based Contracts


For example, operations, maintenance, database administration, system administration, data management


For example, program management meetings, requirements reviews, design reviews, test readiness reviews, other desired meetings (e.g., Technical Interchange Meetings), metrics collection and delivery, electronic access to technical and management data, access to subcontractors and other team members














Process for writing a SOW – Part 2


Fill in the outline with text that satisfies the rules for writing good requirements


Decompose paragraphs that are complicated or lengthy


Identify the technical and management data to be delivered for all products and activities


Identify the standards to be followed by the contractor
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6 Fill in the outline with text that satisfies the rules for writing good requirements


Clearly separate statements containing rationale, assumptions and other descriptive text from statements containing requirements


7 Decompose paragraphs that are complicated or lengthy


Many requirements in a paragraph may make it difficult to verify compliance


Consider separately identifying each SOW requirement


However, avoid decomposing to the level of specifying HOW to do the activities rather than WHAT is to be done 














8.  Identify the technical and management data


			Ensure each deliverable data item has a corresponding SOW requirement for its preparation


			Examples:  


			technical data—requirements specifications, design documents


			 management data—plans, metrics reports














9.  Identify the standards


			Place entire standard number and title and date in the Reference Document Section, e.g.


			IEEE Std 1058-1998, “IEEE Standard for Software Project Management Plans


			Refer only to the number in your requirements, e.g. 


			The contractor shall employ IEEE Std 1058 for software project management plans


			If the entire standard does not apply, cite the specific sections/paragraphs that apply, e.g.


			The contractor shall employ IEEE Std 1058, Section  3.4-3.7 for subcontract management plans
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Standards may be used to assist with writing your SOW text


For example:  IEEE/EIA 12207.0-1996, “Standard for Information Technology Software Life Cycle Processes














Process for writing a SOW – Part 3


Include section in the SOW for definitions of terms and acronyms 





Iterate through the above steps to refine the SOW





Review the SOW using the SOW checklist, and make any identified changes


Peer review sections with technical experts


Review entire SOW with RFP preparation team and all stakeholders
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Expect to need several iterations before a high quality, comprehensive, consistent and cohesive SOW is achieved














What’s Next


			Example Statement of Work for a product development contract
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The Product SOW:  A Hierarchy of Products and Activities








. . .





Product 1


Product N





Activity M


Program X


Activity 1


. . .





The top-level products to be developed for Program X





The activities to be performed across the top-level products











The Product SOW:  Decompose the products to a subordinate set of products and activities











Program X


. . .





Product 1


Product N


Activity M


Activity 1


. . .


. . .





Product 11


Product 1n


Activity 1m


Activity 11


. . .





The sub-products to be developed for Product 1





The activities to be performed across Product 1











The Product SOW:  Decompose the products to the requirements level only  











Program X


. . .





Product 1


Product N


Activity M


Activity 1


. . .


. . .





Product 11


Product 1n








Avoid decomposing the product to the level of design (What, not How)





At the lowest level, there are only the activities needed to produce the product





Activity 1m





Activity 11


. . .





Activity 11k





Activity 111


. . .











The Product SOW:  Decompose the activities to single cohesive topics











. . .





Product 1


Product N





Activity M


Program X


Activity 1


. . .


Activity 1j


Activity 11


. . .





At the lowest level, the activities should contain a single cohesive topic


Activity 11


. . .


Product 11


. . .





Avoid decomposing the activities to the level of specifying methods and techniques (What, not How)





Activity 11k





Activity 111


. . .











Example:  The XYZ Satellite Program








Quality & Mission Assurance





Program XYZ


Launch Support


Systems Eng., Int. & Test


Spacecraft





SV Sys. Eng, Int. & Test


Satellite Vehicle





Flight HW Subsystems





Flight SW





S/C Sys. Eng, Int. & Test


Program Management





Instruments





A





B





C





D





E











Example:  The XYZ Satellite Program Scope


			Develop the spacecraft


			Develop and integrate instruments A, B and C


			Integrate instruments D and E (other developer)


			Do everything needed to launch the satellite and transition it to operations


			Post-launch operations support and software maintenance included


			No post-launch operations (done by another contract)


			No ground system (done by another contract)


			Perform the systems engineering, system integration and test, program management, and mission assurance activities needed to accomplish the above, per the technical requirements














SOW Outline for XYZ Satellite Program


Scope


	1.1  Definition of work


	1.2  Definitions of terms and acronyms


Satellite Vehicle Development


	2.1 Spacecraft


	2.1.1  Flight Hardware Subsystem Development


		2.1.2  Flight Software Development


		2.1.3  Spacecraft Systems Engineering, Integration and Test


	





Ivy Hooks (IFH) - Format fell apart on last line











SOW Outline for XYZ Satellite Program


	2.2  Instruments


		2.2.1  Instrument A Development


			2.2.1.1 Flight Hardware Development


			2.2.1.2 Flight Software Development


			2.2.1.3 Instrument A Systems Engineering, Integration & Test


		2.2.2  Instrument B Development


			… (Similar to 2.2.1)


		2.2.3  Instrument C Development


			… (Similar to 2.2.1)	


		2.2.4  Instrument D Coordination and Integration


		2.2.5  Instrument E Coordination and Integration


	2.3  Satellite Vehicle Systems Engineering, Integration and Test





Ivy Hooks (IFH) - More help with format











SOW Outline for XYZ Satellite Program


3.0 Program Management


3.1  Program Planning


3.2  Program Tracking and Control


3.3  Risk Management


3.4  Configuration Management


3.5  Program Management Metrics


3.6  Government Insight


	





Ivy Hooks (IFH) - No idea what happened to Insight











SOW Outline for XYZ Satellite Program


3.0 Program Management


  3.1  Program Planning


  3.2  Program Tracking and Control


  3.3  Risk Management


  3.4  Configuration Management


  3.5  Program Management Metrics


  3.6  Government Insight


	





Ivy Hooks (IFH) - No idea what happened to Insight











SOW Outline for XYZ Satellite Program





Systems Engineering, Integration and Test


4.1  Requirements Analysis


4.2  System Design


4.3  External Interface Definition and Control (Space-Ground, TDRSS, …)


4.4  Specialty Engineering (Reliability/Maintainability/Availability, Safety)


4.5  Technical Performance Measures (weight, power) 


4.6  System Integration and Test


47  System Acceptance Test Support











SOW Outline for XYZ Satellite Program


5.0  Launch Support


   5.1  Satellite-Launch Vehicle Integration and Test


   5.2  Launch Operations and Early On-Orbit Deployment and Test


   5.3  Operations Turnover Support (Training, Orbital Handbook, Post-turnover consultation)


   5.4  Flight Software Maintenance








Ivy Hooks (IFH) - help with format again











SOW Outline for XYZ Satellite Program


Quality and Mission Assurance


	6.1  Quality Assurance (QA)


		6.1.1  Hardware QA


		6.1.2  Software QA


6.2  Mission Assurance and NASA Independent Verification and Validation (IV&V) Support 














Example of SOW Iteration:  Flight Software


			Examination of outline for cohesiveness shows flight software covered in two places


			Paragraph 2.1.2, Flight Software Development


			Paragraph 4.4, Flight Software Maintenance


			Software maintenance uses same processes as software development


			Border between development and maintenance not clearly delineated and fixing identified problems


			Solution:  remove paragraph 4.4 and include maintenance in paragraph 2.1.2














How do you start writing a task order?


			Work with COTR – 


			What is already set up for you?


			What is in SOW?


			What is in proposal that affects you?


			What incentives are available to you?


			Do 


			Job analysis


			Quality analysis


			Data analysis


			Write measurable requirements


			Define performance standards


			Set your acceptable quality levels














What’s Next


			Acquisition Overview


			Performance-Based Contracting


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Wrap-Up














PBC SOW Requirement Development


Define


 Scope


Develop


Ops Concepts


Identify


Interfaces


Write


SOW Req.


Capture


Rationale


Define Quality


Set 


Incentives


Organize


SOW Req.


Baseline


SOW Req.


Need


PBC Analysis


1.  Analyze the Work


2.  Analyze Quality


3.  Analyze Data Needs
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Requirements in Performance Based Contracts


Points to be made:


SOW requirement  writing is not the first thing that is done. Much analysis, possibly some market research, and other activities precede the documentation of the SOW requirements in a Performance Based Contract.  Notably, scope needs to be determined that bounds the SOW and ensures that the SOW tasks are written to the same set of needs, goals, objectives and with the same operational concept.  Must capture the “vision.”


SOW requirements are usually not all frozen and unchanged.  They will likely change over the life-cycle of the project, even if you do a great job up front.  Other factors, often external, such as a budget, can change and cause the SOW requirements to be changed.  The key is to minimize changes due to bad SOW requirements! 


In writing good SOW requirements,  you must  include, at an early and over a continuing period of time, people (stakeholders) that are involved. 

















(1) Points to Ponder


			Responsibilities - have you made clear distinctions between your role and the contractor?  Does the contractor have to wait for you to do work?  Have you set things up so you can be blamed if the contractor fails?








Requirements in Performance Based Contracts


Who does what…what are we going to do and what is the contractor going to do.





Have you ever had a situation where the contractor blamed you for something not working or being late?





You want to avoid work going back and forth between you and the contractor.  If you have to approve everything you are going to do a lot of work – and if you are not timely you cannot hold the contractor responsible.





Does the contractor have to wait for us to make a decision or make a hardware or software purchase?  We do not want to set up the situation where the contractor cannot perform per the contract because of us.  Nor do we want to get into the situation where the contractor can blame us for all that has gone wrong because we have not set up things at the outset.





If you have within the SOW a statement that says “all deliverable documentation will be considered approved by the customer if no response within 5 days” I guarantee you those deliverables will fly out of the in-basket very quickly!!





 

















(2) Points to Ponder


			Response - if you were the offeror, could you give a response to the requirements as stated or do you need more information?








Requirements in Performance Based Contracts


Consider…have you written the SOW so that it is clear to the reader.  Have someone else review the SOW to gain perspective of what someone else is reading and interpreting.  Have the person who is reviewing think…can I respond to the SOW…do I have all the information that I need.





Ask yourself “do you have the right stuff in the RFP to get a good proposal and then manage the effort thereafter?”














(3) Points to Ponder














			Evaluation/Selection - what are you asking the offerors that will provide real discrimination between them?
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Ask yourself if the evaluation/selection criteria enables us to discriminate between the respondents.  We don’t want to discriminate between a red and green dinosaur.  I want to discriminate between a mouse and a lion.  





			Look at who has a succinct management plan


			Past performance has been great over the past 5 years.


			Cost should not be the major focus…you also want to look at best value.





			If you insist on telling the contractor exactly how to do the work, all your proposals will look alike – they will parrot your words back at you.  How will you then discriminate?

















(4) Points to Ponder


			Measure - can you measure, without spending a fortune, the contractor’s performance in an objective way based on the standards you have set?  
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What can we measure without spending a fortune?





Questions to ask yourself:


			Do I know what I want to measure?


			How do I measure if the contractor succeeded or didn’t succeed?


			What matters…I don’t want to overburden??!!!








Things you can measure:


			Time


			Deliverables


			Quality





We do not want to get down to nit-picking at the lowest level.














PBC Failures Result From


			Not defining work in completion terms, e.g. specific, tangible outcome or product


			Not developing or enforcing measurable standards


			Not developing or executing a SAP


			Not placing sufficient financial risk on the contractor (BIG PROBLEM)


			Not managing as completion (insight) versus LOE (oversight) 





Cultural inertia and lack of experience
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Sometimes people do PB contracting and it does not work because (list).





Not placing sufficient financial risk…if the contractor cannot gain or lose real big, you won’t get their attention.





WHOLE ENVIRONMENT NEEDS TO CHANGE!!  Am I doing this because we have always done it this way or am I doing it because it is the right thing to do.





Lack of experience…try a PBC on a small project before going to something big.





We will cover all of these items in examples later in the class.  This is just to give you an introduction to the problems.  

















	What squared with something that you already know?





	What did you learn that made all the pieces fall into place?





	What did you see from a new angle?





	What new direction will you go in?





Z





Requirements in Performance Based Contracts


Get students to discuss these questions.  You can do this individually or as a group exercise.





			What did you learn that corresponded to something you already knew?


			What did you learn that made it all come together?


			What do you now see differently?


			What are you going to do differently?








Don’t dwell.  If questions, answer quickly and tell them wait until you get to the topic -- write it on a flip chart for later.











THE WIZARD OF ID

Brant parker and Johnny hart

Yoy

HAVE A CREAM
R WRINKLES?

.- PERHAPS 1
PIDN'T MAKE

MYSELF CLEAR

"By permission of Johnny Hart and NAS, Inc.”















UNKNOWN-0





UNKNOWN-1





UNKNOWN-2













_1169467285.ppt


Step 3 – Analyze Data Exercise

How much of our documentation or directives do we want to impose?

What are the items and services the government will furnish?

What is the government estimate of the workload?

What deliverables do we need from the contractor to assess performance and when do we need them?
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Compliance Automation, Inc.


Performance-Based Statement of Work


(PBSOW)





Requirements in Performance Based Contracts


In this class, you will gain and understanding of what a performance-based contract is and how to write requirements for PBCs.





You will also learn what the contracting officer should expect from the technical side and what the technical side should expect from the contracting officer as far as PBCs are concerned.





When you are in our class, you don’t just learn from us but also from each other.














NASA Engineering Training (NET)


			This class is brought to you by NET, which provides several different types of requirement training, including:


			System Requirements (REQ)


			Intact Team Training (REQ-T) 


			Advanced System Requirements (REQ-A)


			Performance-Based Statement of Work (PBSOW)


			Detailed information is inside the back cover of your workbook
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Requirements in Performance Based Contracts


Key Issue: Let them know that NET is sponsoring this class and what is taught and where to get more data.





Point out which class they are currently in.  If it is REQ you want to point out that they may want a T class to evolve their products requirements


Or, they may want an advanced class in the future.  Here are some things to mention about classes





REQ 


Scheduled at all NASA centers


Open to NASA employees and, on a space available basis, NASA contractors





Intact Team Training is tailored to focus on a specific project – project controls who comes and can invite people from different centers.





Advanced Training (for MSFC Class you can tell them this is called a T class but is really and advanced class if you want to).  There are a number of advanced topics that are available for this training, e.g., Interface Requirements, Conducting a Requirement Review, and special topics that can be combined.  (we need to work on something for them to select from)





Performance Based SOW focus on writing a SOW for either a product or a service.   This is a two-day class.  It is also open.





(Tell them they can contact us for schedules because I still don’t think NET has a website that is active)  Also they can see the current schedule in the back cover, but it does change and so is not guaranteed for more than about six weeks in the future.














 Objectives


Understand PBC


See advantages of PBC as opposed to level-of-effort (LOE)


Learn how to do up-front work and perform analysis to drive out the requirements


Learn how to write Performance-Based SOW requirements


Learn how to write other related information for PBSOW





Requirements in Performance Based Contracts


Read through the objectives- make the point that it is easier to do something if you can understand it – first bullet.  That there are advantages for the government to do a PBC SOW instead of the LOE SOW that we know and love – because it’s easier to write.  That it takes some work to get ready to write requirements and of course, there are some tricks to writing the requirements so that they are performance based.





Point out that we will also cover how to write task statements for existing SOWs, since many people have that as there assignment, not going out for the full procurement, but just writing a task, within an existing contract.  This is a different situation, but we will help them too.  If no one in the class has this situation, don’t dwell on it and glide over it later.





Reiterate that it is easier to write a PB SOW for products than services but that the government is becoming much more insistent, increasing the laws that govern procurements, to insist on PBC for services.  














Top-Level Course Outline


			Acquisition Overview


			Performance-Based Contracting


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Wrap-Up














What’s Next


			Acquisition Overview


			RFP Content, Relationships, Objectives


			Criteria for Contractor Selection


			Government and Contractor Roles and Viewpoints


			Exercise


			Performance-Based Contracting


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Wrap-Up














Acquisition Overview


			Government to obtain product or service


			Contracting officer prepares solicitations and resulting contracts according to government regulations


			Common language is that the solicitation documentation is called an RFP – Request for Proposal


			Before the RFP is released, the contracting officer must determine the type of contract – firm fixed price or cost reimbursement


			Contracting officer decides whether the contract approach should be completion form or level of effort/term








Requirements in Performance Based Contracts


Acquisition is all about the government buying a product or service.





We call the solicitation material we put out for bid an RFP.  The RFPs have a format per the Uniform Contract format.





Before the RFP goes out, the contracting officer decides if the contract is firm fixed price or cost reimbursement and has to determine if the contract approach should be PBC/completion form or LOE/Term. How you write the SOW determines the type of contract – firm fixed price or cost reimbursement








The RFP can be performance based and non-performance based.   Some things cannot be done PB – such as research, buying COTS, preliminary designs.  When evaluating responses to RFO, COs may use a “best value strategy” as opposed to the lowest price.

















RFP Content





J.  EXHIBITS / ATTACHMENTS











K.  REPRESENTATIONS & CERTIFICATIONS


L.  PROPOSAL INSRUCTIONS


M.  EVALUATION CRITERIA


PART IV


INSTRUCTIONS





PART III


ATTACHMENTS








I.  CONTRACT CLAUSES


PART II


CLAUSES





























REQUEST


FOR 


PROPOSAL


A. SOLICITATION/CONTRACT FORM


B. DELIVERABLES & PRICE / COST 


C. SOW & ATTACHMENTS  (SPECIFICATIONS)


D.  PACKAGING & MARKING


E.  INSPECTION & ACCEPTANCE


F.  DELIVERIES OR PERFORMANCE


G.  CONTRACT ADMINISTRATION DATA


H.  SPECIAL CONTRACT REQUIREMENTS


PART I


THE SCHEDULE








Requirements in Performance Based Contracts


Most of this is of little concern to the technical folks, contracting experts take care of.  The parts that matter a lot are C. Statement of Work (SOW) and the attachments it calls out that are then in Part III.  The other critical areas are L and M.





Part I – The Schedule


A cover page with signatures, table of contents, etc.


B  what is being bought – only a few lines of information – contractor inserts price and cost


C SOW and attachments.  If we are building a product, this will be in the SOW and the requirements will be in the attachments.  Section C is be our focus…all the other sections, with the exception of L and M, you don’t have to worry about…contacting does these sections.


D  Packaging and marking


E  Inspection and Acceptance


F  FOB point, Stop Work Order, Delay of Work, Variation in quantity


G  where invoices are to be sent, payment of fee, technical direction


H  key personnel, waiver of liability, providing facility items, other terms & conditions


			key personnel are usually NOT specified in a Performance Based RFP








Part II - Clauses


I  contract clauses, and in some cases, terms & conditions





Part III - Attachments


J  CDRLs (where document format is called out or details for delivering documents), equipment list government needs to provide, and of course a Specification if we are buying a product.





Part IV – Instructions 


K  Representations, certifications, and other statements from respondents


L  Instructions, conditions, and notices to respondents (e.g. how to prepare the proposal – sections (management, technical, cost volumes), number of copies, number of pages, fonts)


M  how the proposal will be graded


			People who prepare the proposal are the most interested in Part IV.  Be careful what you put in L and M…you get what you ask for.  People who are writing the SOW will have to be involved in writing L and M.  

















RFP Relationships


			SOW – Defines the work


			Section L:  How to prepare proposal


			Section M:  How the government will evaluate the proposals





			SOW			Section L			Section M


			Provide taxi service so that pick-up time is within 5 minutes of request time, 95% of the time 			The offeror shall describe how taxi service will be provided in accordance with the stated requirement. 			The agency will evaluate the offeror’s approach for taxi service.  The offer will be evaluated for best value, in terms of technical merit and cost, with additional consideration for the offeror’s relevant past performance (track record). 





























Requirements in Performance Based Contracts


The SOW and Sections L and M are related.


			The SOW states what I am going to measure.  So in the SOW, I say I want pick-up time within 5 minutes of request time, 95% of the time. 








			Section L states what I want in the proposal. In this section, I want the respondent to tell me how they are going to do the 5 minutes/95% of the time.








			Section M states how I am going to evaluate, which in this example is best value and past performance.


			Best value is relatively new – its not necessarily the lowest cost that will be the basis on which I will measure. 


			Past performance – I may rank past performance above cost. 


			When asking for past performance references, people tend to list individuals who were nice but you may want to ask for past performance over a period of time.

















RFP Relationships








			SOW			Section L			Section M


			Manage the design, development, testing and maintenance of the flight software, per your SDMP. 			Submit your Software Development Management Plan (SDMP). Describe differences, if any, between the proposed SDMP and that used for jobs described in the Past Performance Section.
The offeror shall provide Past Performance forms for three comparable S/W development activities.			The agency will evaluate the offeror’s SDMP for completeness and applicability to the criticality of the software being developed. 
The agency will evaluate the offeror’s past performance in terms of its relationship to this job and to the timeliness and quality of the delivered products.
The agency will assess the offeror’s experience with the proposed SDMP. 





























Requirements in Performance Based Contracts


The SOW and Sections L and M are related.


	In the past we have often told the contractor how to manage a project such as this where we need them to manage a software development effort for flight software.  Then we would have them submit a management plan and a technical plan as part of the proposal and then we pretty much picked the lowest bidder.  Then after the contract award, within some time period, usually 30-90 days we’d have them deliver a SDMP.  Then we wouldn’t really like it and they would rewrite it.   But writing and rewriting were on our bill – if they know how to do this, they should have a plan.  We want to know that before we hire them.  Why did we need that other management proposal anyway what we needed was the plan they propose to use.  And we can get it and see if they know what they are doing.  





In a Performance Based Contract, we want to have them to show us up front what they can do – before we hire them.  





What are the risks?   Well maybe nobody that bids has a decent plan.  If you hire them you are going to be managing them, they can’t do it.  You should cancel the procurement and try again – otherwise, nothing is going to ever get better.  Once contractors know you are serious, you’ll get what you need.  Tying in the Past Performance lets us see if they have ever used the plan and how successful they were, or were not.  Then we’ll use all of this to make a selection – we don’t want the cheapest, we want the best value for the agency – getting what is needed when it is needed for the price we have agreed upon.





What the contractor bids is part of the contract so, they are committed to delivering what is in their SDMP even though you don’t have it in your SOW.














RFP Objectives


			Find out if contractor understands what has to be done


			Understand their processes


			Get the best price for the work 


			Set up a contract that will get us the performance we want


			Use resultant proposals to discriminate








Requirements in Performance Based Contracts


To get the best value we need an RFP that gets us the information we need in the proposals.





We can use this information to discriminate between contractors.  We can use it to see if the contractor has good processes.  We’ll look at an example in a minute.  Wouldn’t you like to know that the contractor has a good software development plan before you hire them?  You don’t want to find out three months into the contract that they cannot develop a plan.  Ask for the plan as part of the proposal.  You don’t have to wait – they either do this and know how, or they don’t.  Why hire those who don’t.





THIS IS NOT THE SAME IF YOU ARE WRITING TASKS FOR AN EXISTING CONTRACT – we’ll cover that a little leter.














Criteria for Contractor Selection


			Request for Proposal (RFP) has a set of criteria for contractor selection.


			RFP can ask for information about offeror’s processes and procedures and about past performance.  The request for this information is in Section L.  


			This information provides very good discriminators – how the information will be evaluated is described in Section M.








			Performance Based Contracts have a different set of standards for determining contractor performance based on results, not on process








Requirements in Performance Based Contracts


			Remember Section M has selection criteria/evaluation factors.





			In the SOW we don’t want to be trying to control the contractor’s process and procedures – just the outcome of the them.  But in the RFP you can ask about their P&P as well as past performance.








(NOTE:  This is an important point in performance based contracting and we have to use the RFP and contractor selection to help us avoid the quagmire of looking at and measuring process instead of performance.  














Example (Option 1)


			SOW Requirement:  Contractor shall provide help-desk for XYZ, Monday through Friday, 7 am to 6 pm, excluding federal holidays.   Functions to include:  Answer phone and email inquiries, log questions and answers, maintain statistics, suggest ways to reduce user problems. (in SOW)


			Rationale:  We want our users to have help during their regular working hours which span the hours above.  (in SOW with requirement)








Requirements in Performance Based Contracts


Note we have told them what we want as functions – like they don’t know.  What if you leave off a function?  You are stuck with what you asked for and saying Inclduing but not limited to is not fix.














Performance and RFP Section L (Option 1)


			Performance:  Answer 95% of questions in less than one working day and the remaining 5% within one week.  Maintain the log and statistics to a 98% accuracy. (in SOW)


			Section L:  Describe your approach for help-desk activities.  


			Section L:  Past Performance – provide at least three contacts for similar help-desk activities that have occurred in the past two years.








Requirements in Performance Based Contracts


When they answer section L with what functions – they are going to parrot back what you asked for.


I don’t give a section M example here.  I don’t have M anywhere as an example throughout the seminar.  It can be done, but I haven’t done it;.














Example (Option 2)


			SOW Requirement: Contractor shall provide help-desk for XYZ, Monday through Friday, 7 am to 6 pm, excluding federal holidays. 


			Rationale:  We want our users to have help during their regular working hours which span the hours above.  








Requirements in Performance Based Contracts


The big difference here is ithat we are not saying what the functions are.  Note, we would have to tell them for what equipment/software this is for because only we know this and possibly the incumbent, but that would be in a list of items that are covered by the contract, and that are subject to other administrative duties as well, like security or upgrades.  














Performance and RFP Section L (Option 2)


			Performance:  Answer 95% of questions in less than one working day and the remaining 5% within one week.  Maintain the log and statistics to a 98% accuracy.


			Section L:  Describe the help-desk functions you will provide and how you will report your progress to the government.


			Section L:  Past Performance – provide at least three contacts for similar help-desk activities that have occurred in the past two years.








Requirements in Performance Based Contracts


Now they can tell us the functions and we can see what they know.  





This is not the most significant place to use this approach.  Where it is best is when you ask for a development plan, a management plan, a configuration management plan, a system engineering plan.  These are items any good contractor should have already done and which they will use for any project.  They should be able to tailor for your work and they should provide these with the proposal – not after they win.  You want to know what they know and you want to negotiate any needed changes, before you award the contract.














PBC Roles


Identify need


Propose solution


Agree on solution


RFP


Government


Contractor


Government and Contractor





Requirements in Performance Based Contracts


Some group of people, e.g., government agency, decides that they need a product or a service that needs to be supplied by an external organization, e.g., a contractor.





Government documents what it wants in the RFP


Contractors respond to the RFP with a proposed solution, that is, what they are going to deliver.


Government evaluates and ultimately selects a contractor to deliver its product or provide its service.





			 The SOW and the proposal governs what the contractor is going to do.





			 What is uniquely PBC?


			 contractor proposes solution – it is NOT prescribed by government


			 government & contractor AGREE on solution


			 PBC components


			 SOW specifies requirements in terms of measurable outcomes


			 Defines performances standards


			 Specifies incentives - also includes remedies if contractor does not perform


			 Has a performance assessment plan – how will contractor performance be assessed – e.g. periodic inspections, data analysis
































Contract from Government Viewpoint


			Get what is needed


			Get it for a reasonable price


			Get it on schedule 


			Reduce time and money spent in monitoring Contractor








Requirements in Performance Based Contracts


You have 2 viewpoints of a contract – the government and the contractor.


From the government perspective (go over bullets).


			Reduce time and money spent in monitoring – be careful as to the criteria you set because you could spend more money in monitoring than you will save.




















Contract from Contractor Viewpoint


			Provide what the customer needs


			Make a profit


			Establish a good reputation – grow


			Be able to manage and motivate their employees








Requirements in Performance Based Contracts





From the contractor perspective:


They have to deliver what is needed and make a profit


			Making a profit is not a dirty word.   We don’t care if they make a profit as long as we get what we want at a reasonable price.  The contractor may put his best people on the project, he can then charge more, and since his best people can churn out a lot of wok faster than the junior people, the contractor can potentially realize a greater profit and we get what is needed and when it is needed.


			We want contractor to stay in business so government has more contractors competing and thus, potentially, get better value due to competition. 








Reputation and growth


			The contractor wants to deliver a quality product on the contracted date which in turns enhances his reputation and positions his company for future work with the government.








Manage and motivate employees


I want the contractor to manage the employees, as a government person, I just want the product.


With PBS, the contractor manages his people and he can do things to help grow and motivate them.  Contrast this to body-shopping where I, the government, am responsible for people management…but will probably not be concerned with professional growth and motivation.








Final for section:  The RFP and the process of getting proposals is the first step in managing real performance based contracts.  Howe well it is done will determine how everything else works.  We will have, when we select our contractor, a contract composed of our SOW and other documents, plus the contractors proposal.  IT IS NOT JUST OUR SOW THAT COMMITS THE CONTRACTOR HE DOES IT AS WELL IN HIS PROPOSAL.  


We will not be heavily involved in section L&M again in this seminar.  WE will focus on what we want from the contractor and how we can right requirements, standards for satisfactory performance, and then measure and incentivize the contractor.

















Acquisition Viewpoints


			New Contract – RFP


			All the acquisition stuff


			SOW/SAP defined


			New contract begins for this work








			Existing Contract – Task Orders/ECP


			Have a contractor/have a SOW/SAP


			Define task orders 


			Define Engineering Change Proposals








Requirements in Performance Based Contracts


We’ve been talking about a new acquisition where we will develop an RFP and write a SOW.  You may be working in a situation where a contract exists and you only write task orders.  In this situation, you can write task orders, but you are not going to have the power of writing an RFP and having the contractor respond to it as a means to discriminate.  You will have to take a somewhat different approach to ensure you get what you need.  Discuss this with respect to the past exercise.





Imagine you had a contractor on board that was to do the task – they would have gotten their current contract and it would have included doing requirement audits for products.  How would we structure the task? 





INSTRUCTOR:   Do this live with the group – practice this and imagine responses ahead of time to be ready for what could happen 














Exercise


Define the area where you need 


an SOW or a task order





Requirements in Performance Based Contracts


Come up with the product or service that you would need to do a SOW for now or in the future.





Come back and give a description of what the work is.





The team may have a list of items representing all of the team or may focus on one item.














What’s Next


			Acquisition Overview


			Performance-Based Contracting


			PBC and LOE Comparison


			What and Why of PBC


			PBC Contents and Relationships


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Wrap-Up














Contract Type and Approach


Contract


Type


Firm Fixed Price (FFP)


Cost Reimbursement


(CR)


Contract


Approach


PBC/Completion Form (CF)


Level of Effort (LOE)/Term





Requirements in Performance Based Contracts


Contract type is either FFP or Cost Reimbursement.  In LOE for FFP the FFP hourly rate is often used.  


FFP: 


			Customer’s perspective: I want this many widgets for $X dollars.  That’s all I care about…I don’t care about the material costs or the number of people, all I care about is getting X widgets for $Y dollars.


			Contractor’s perspective:  If something goes awry, I have to eat the loss, but if I can do the job for less, then I can make more profit.








Cost reimbursement:  


			The customer agrees to reimburse the contactor for the price of the widgets plus so much for this and that.








CR-LOE/Term:  


The contractor will provide this number of people with these skills for these hours or over this period of time.  Basically, I am asking for bodies.  Good example is a Help Desk.  I am looking for 2 people with these skills.  Do these people ask questions or solve problems?  Doesn’t matter…these are the people I want and the skill level.  Under the CR/LOE relationship, I have the least control over my costs





PBC/FFP: 


Help Desk…I want personnel that will answer X volume of calls with Y% of accuracy.  How many people I need to do this does not matter…that is the contractor’s problem.  Under the PBC/FFP relationship, this is a best method for controlling costs, once I get good at it. 





For R&D type projects and projects that do not have a clear scope, contracts are primarily cost reimbursement.





There is a new major push to get more service contracts into the PBC FFP category.  In fact you will have to justify not doing so.  That still doesn’t mean that everything can or should be done that way, just that where it can, it must be.














Contract Approach Comparison


LOE/Term


PBC/CF


 




















Work Baseline








Product/services deliveries on pre-defined schedule








Equivalent personnel per annual operating plan








Contractor’s obligation








Performance to delivery plan








Best effort to provide qualified personnel








Customer’s obligation








Product/services requirements definition








Day-to-day technical direction of work effort














Requirements in Performance Based Contracts


Comparison between LOE and PBC





Work baseline


PBC:  The contractor’s performance is tied to the plan and the customer is responsible for defining the product/services requirements.


LOE/Term:  The baseline is this number of people over this period of time.


The contractor is supposed to provide qualified personnel and the government defines the work to be done on an ad hoc basis.   This can lead to direct management of contractor personnel which is not supposed to happen.





Example:  If you wanted to mow the grass, under PBC you will specify that the grass will be kept at a height no greater than 3 inches.  You don’t care how they achieve this…only that the grass is no more than 3 inches in height.  For LOE/Term contracts, you are saying that you will put this number of people to mow the grass over this period of time.   Or you would require mowing once a week or at some specific interval.  You will get what you asked for – someone mowing when the grass doesn’t need it or not mowing when it does.   In the PBC case the contractor can not mow if it doesn’t grow but will have to mow more frequently if it grows faster.  





Contractor’s obligation: 


PBC:   Deliverables on a pre-defined schedule, e.g., a software design on May 1, code developed by July 1, tested by Aug 1 and delivered on Sept 1.  


LOE/Term:  You are putting this number of people over this period of time.  Supply three programmers from April through September – you may not ever get any code.





Customer’s obligation:


PBC:  The customer (government) must clearly define their product/service requirements


LOE/Term:  The contractor supplies bodies, someone said there is not even a requirement that they be awake. The customer is directing the work effort and the contractor responding with the agreed to staff.   

















What and Why of PBC


			Saves money














			States “What” not “How”




















			Defines performance standards





			Can include incentives





			Lowers Contractor costs


			Reduces Government costs


			Can lead to greater Contractor base








			Allows flexibility in solution – Contractor can follow own best practices


			Puts onus on the Contractor – shifts risk to Contractor


			Reduces contract modifications








			Provides up front agreement on what constitutes success








			Provides positive or negative








Requirements in Performance Based Contracts


Saves money – this is not the only reason we go to PBC.  In fact we may not save money to start with…we have no know what we are doing and what the job is…only then can you lower government costs. 


			PBC can lower contractors costs if they deliver per the performance criteria


			It can reduce government costs due to benefits from on-time and early delivery.  If there is a late delivery, we can have a negative incentive – the contractor pays us


			Can lead to greater contractor base - allows more contractors to potentially bid which increases competition and thus less cost.  Sometimes contracts are extended using the buddy system.  Under PBC, other contractors feel that they can compete because they are being evaluated based on past performance…not who they know. 








PBCs state “what” not “how”


			Less specificity allows for more flexibility and can lead to reduced contract modifications.  And the onus is shifted to the contractor.  The contractor has to state what they will do but they do not have to give away the process for how they will accomplish the what.








Performance standards as to what constitutes success are established and agreed upon.


			Basically, the government is detailing what is good enough for the contractor to get his money.  Because the contractor knows what is expected and they are the ones managing the project, they know what the risks are in meeting the standards. 








PBCs can include positive and negative incentives.  


			For PBCs, you can make the contractor pay back some money if they don’t make the schedule.  Incentives should also encompass remedies – what to do if contractor doesn’t perform.


			Incentives can become a double-edge sword.  Be careful how you state incentives because people may work on the incentive items and neglect everything else.


			Question often asked is “if the contractor assumes the risk, won’t he charge more up-front”?  Answer…not necessarily, if the contractor knows what the job is and the government has defined it well and the contractor knows what they are doing, then it might not cost more.

















PBC Contents and Relationships


			Requirements


			Statement of Work (SOW)


			Specification*


			Surveillance Assessment Plan


			Appropriate incentives & remedies











 *only when defining a product





Requirements in Performance Based Contracts


There can be four major components that you have to develop for a Performance Based Contract.  These are related and need to be treated as such when being developed





Note to instructor, the secondary bullet under statement of work needs to be clicked to come up.  You want to talk first about the four parts – the SOW, the PAP, the Incentives, and the Spec, if you have a product to deliver.  Then bring up the details of the SOW.  If all is on the page at one time when you start presenting they lose track of the major parts – all of which you are going to help them develop over the two days.


			SOW contains requirements (what’s) with measurable performance standards (how well)


			Essentially each requirement has to have what constitutes goodness.  Not having this information with the requirements is confusing.  For example, don’t just say, provide minutes of meeting, instead say provide minutes within two working days of meeting.  Don’t wait for the performance section to give details.  .  


			Quality Assessment Plan (QAP)  or Surveillance Plan – has changed names numerous times.  


			Qap is how you are going to assess the contractor performance.  It does not have to cover every single requirement.  In fact trying to do that will probably violate the premise that this is going to be less expensive for the government to manage/monitor.


			Incentives:  Incentives are very tricky to do right – if not careful contractor may only do what is required to get the incentive & government doesn’t get what it wants.








All of these items are interdependent and should be cross-referenced.





Performance-based requirements for your product are included in the RFP but is not in the SOW but in a separate specification that is included in an appendix.  .


Cover these options (Ivy need more notes)


Statement of Objects (SOO) as opposed to a SOW


Let the contractor propose the QAP














Where are requirements documented?


			Requirement Specification

















			Statement of Work





Product


Contractor











Specification vs. SOW Requirement


SPECIFICATION:  what the  product must do








The Flight Software shall provide command and control.





			SOW:  what the Contractor must do








The Contractor shall design, develop, test and integrate the flight software.


	





Requirements in Performance Based Contracts


Point of chart: difference between a spec requirement and a SOW requirement.





In a specification we are addressing the product.  The requirements say what the product must do and how well it must do it.   The requirement shown here is functional – what the FSW must do.  We would also say how well it would have to do it – not how to do it, just how well.  There might me a number of requirements addressing command and control.  





Requirement in spec must have a verification plan -  every requirement must be verified (not necessarily tested, but verified)





The SOW addresses what the contractor must do.  There are also statements about how well the contractor must do their tasks – again, not how to do their tasks, but how well.  The how well here might apply to the timely delivery of quality code, e.g., the contractor shall deliver FSW per the Software Development Plan schedule.  The contractor shall deliver FSW with no critical or major defects.  (We have to explain what these defects are in a definition).  





For the SOW we don’t have a verification plan, we have a PAP that says how we will assess the contractors performance – that plan is not necessarily on every requirement.





  




















Spec and SOW Purpose


			Define what the Government wants to purchase


			Define the responsibilities of the Government and the Contractor


			Serve as a basis for Contractor response (proposal), evaluation of proposals, and source selection


			Provide an objective measure so that both the Contractor and the Government will know when the work is satisfactorily completed and payment is justified








Requirements in Performance Based Contracts


Spec & SOW have SAME GENERAL PURPOSE BUT DIFFERENT REQUIREMENTS – spec addresses product requirements while SOW addresses service or effort requirements or requirements for what contractor must do to develop product as specified in product specification.





A good SOW will get us a much better product.





Wants, responsibilities, measurement


			It must be written in such a way that the person who wants it and the person that has to deliver it understand what is needed, expected and ultimately delivered.








Response, evaluation and selection


			You need to make sure that what you ask for in the SOW and in section L is consistent.  If not, the contractor will not know what to put into the proposal.








For PB, we say statement of work (SOW) but some organizations call it a statement of objectives (SOO).  Some entities give SOO in RFPs and the contractor comes back with a SOW.  This information came to us from the AF who use SOO when they want to avoid telling the contractor how to do it – stating objectives usually keeps the how out.


			 Next 4 charts expand on:


			 responsibilities


			 response


			 evaluation/selection


			 measure

















Specification


			Requirements for product


			system such as a spacecraft or a simulator


			software program


			hardware








	





Requirements in Performance Based Contracts


Specification provides requirements for the product – what the product must do to satisfy the customer.





There can be many different types of products – a full system, a piece of hardware, a set of software programs, test programs, whatever the product is that you need to have supplied – either existing or new, commercial or specially developed.





If you have a specification you will also have an SOW.  Don’t put the SOW requirements into the specification, they are a separate entity.














Statement of Work


			Requirements  for service or effort


			provide support for computer operations


			develop and maintain software programs


			maintain facilities


			Requirements related to product development


			manage


			provide configuration management


			conduct design review


			provide documentation








Requirements in Performance Based Contracts


Statement of work defines tasks or documentation that the contractor must provide.














Product SOW vs. Service SOW


Product 


			Scope


			Description of work


			Management Requirements


			Project


			System Engineering


			Configuration 


			Reporting


			Safety


			Security





Service


			Scope


			Description of work


			Management Requirements


			Detail Service and Support Requirements


			What


			How much


			How many


			How well








Requirements in Performance Based Contracts


Product SOW will have a Product Specification, Service SOW’s will have “Detail Service and Support Requirements”


Product SOW addresses: 


			WHAT CONTRACTOR MUST DO to DEVELOP PRODUCT – Requirements for developing product





Service SOW addresses:


			REQUIREMENTS FOR SERVICE & SUPPORT





Note: performance standards should also be included.














Where does your work fit?


			New Procurement for a Service – writing an SOW for an RFP


			New Procurement for a Product – writing an SOW and a Specification


			Have a contract – writing a task order for work








Requirements in Performance Based Contracts


We want to know the breakout of the class, how they fit.  The steps we are going to take fit almost all of the situations and we will try to be clear where there is a difference as we progress.














Exercise


			Differentiate between product and contractor requirements 


			Review requirements and determine which are in the right or wrong place








Ivy Hooks (IFH) - Need this made into an exercise chart




Ivy Hooks (IFH) - Add an exercise figure please





Requirements in Performance Based Contracts


First chance to have people work in teams so that that up first














Terminology (1)


			Measurable requirement* – we can prove we got it 





The Contractor shall provide taxi service so that pick-up time is within 5 minutes of request time.


The contractor shall manage to his SDMP.  


The contractor shall install software upgrades within 2 days of receipt and with no discernable disruption to service.


*This goes in the SOW 





Requirements in Performance Based Contracts


We are going to use some terms that may be a little confusing, so let’s pause and look at them.  In the last slide we used the word measureable, performance, and standards.  They really are not interchangeable.





First let’s talk about what a measurable requirement is.  It is easier to write measurable requirements for products than for services.  Look at these three requirements – which are measurable ---





One and three are and two isn’t.  It is hard to put the measurement for managing software development (this is the Software Development Management Plan) so we will make the statement as part of our performance So let’s talk about how we use performance standards to do this.





The asterisk is just to indicate that the location in the RFP for a requirement – against the contractor – goes in the SOW.  The next slide, performance standards also go in the SOW.  We’ll talk later about SOW versus Specification.














Terminology (2)


			Performance standards* – define what is good enough and what is high enough for a bonus or low enough that we will take away something. 


			Requirement #2 The contractor shall manage to his SDMP. 


			Performance Standard for S/W Releases:


			Meet: within one week of schedule, no critical defects, up to twenty non-critical defects


			Exceeds:  on schedule and no critical defects and no more than three minor defects


			Fails:  miss schedule by more than one week or any critical defects or more than twenty non-critical defects.





*This goes in the SOW





Requirements in Performance Based Contracts


On the previous chart, the 1st and 3rd requirements had built in standards – and this is great.  This says what we want, what will get them acceptable performance.  We may not want to offer anything as a bonus for doing better if this is what we want and better doesn’t gain us anything.  However, we may want to reduce fees if they can’t meet this performance.  We have to decide how we want to do that and we would put that in the SOW so that everyone would know what the penalty is.





Number 2 wasn’t written with any standard in it, and in fact there may be a number of related requirements to number 2 that we want to umbrella in our performance area.  Here we might state, under a title of Performance Standard for software development:  


The information shown on the slide.  


You might be willing to pay a bonus for better, like making the schedule with no critical defects and no more than three minor defects.  If you had a commercial product - -making schedule is big bucks.  Maybe it is not for you so you don’t want to add any over achieving incentives – plan to always be a week late.


You might want them to lose money if they have critical defects or miss by more than one week on the schedule.





There are gotchas in all of this.  You have to be careful how you count defects – they’ll hide them to get the money and you never want that, so you might need a performance standard or a requirement to protect you.  More on this later – but it is something you have to consider.  





Also, there is no point in doing all of this unless it is going to apply to what they get – the reward or punishment.














Surveillance Assessment Plan (SAP) (1)


			Defines how you will measure the contractor performance against performance standards in the SOW


			Focuses on quality, quantity, and timeliness of outputs, NOT on steps or procedures


			Includes:


			assessment method(s)


			schedule


			how performance data will be captured


			acceptance process


			Is a “Living” document








Requirements in Performance Based Contracts


			 Remember performance standards should be specified in a performance based SOW


			“Living “ document because as project matures, confidence in contractor can change one way or the other so assessment methods may change accordingly.


			You need to write the contract so that you have the agility to change the PAP over time.  You might want to change emphasis if contractor is neglecting a certain area – make sure you get that in the contract.


			Assessment methods:  What approaches are we going to use – more on this later.


			Schedule:  Do we evaluate every night, 3 months, 6 months, etc.


			This is another thing you want the right to change.  If you are measuring very often and all is well, you can lengthen the cycle.  Conversely, if all is not well, you may need to tighten the cycle.


			We must know and document  AQL – Acceptable Quality Level.  It is not on this slide. But it is going to come up later.

















Surveillance Assessment Plan (SAP) (2)


			Write SOW and SAP simultaneously


			If you consider what you are going to measure, you will write better requirements


			If you put off writing SAP, you may not have requirements  or performance standards that can be measured


			Consider:


			resources to manage the contract - don’t spend $1000 to assess $100 worth of work


			criticality of product or service








Requirements in Performance Based Contracts


There is a strong relationship between the PAP and the SOW, therefore, do the PAP and the SOW at the same time…it helps you write better requirements.


Another reason to do the PAP and the SOW at the same time is that I don’t want to ask for things in the SOW that I will never measure.





The SOW and PAP can be in 1 document or separate…it is Procurement’s call





Consider what it takes to manage the contract.  Look at criticality of product or services – especially safety.  Some things need to be right all the time, for other items, this may not be the case.














Surveillance Assessment Plan - Example


The Contractor shall provide taxi service so that pick-up time is within 5 minutes of request time.





The contractor shall manage to his SDMP.  








The contractor shall install software upgrades within 2 days of receipt and with no discernable disruption to service.


Examine contractor’s log  


Monitor complaints





Compare schedule to release 


Examine release defects





Random checks of upgrades  


Monitor disruption complaint log





Requirements in Performance Based Contracts


You might call this a Quality Plan or a Surveillance Plan, we’re seeing many different names for the same thing.  What it is is how you are going to measure performance.





This is where you must “verify” that the SOW has been met or exceeded or not met, similar to the way you must “verify” requirements in the specification.  Only nothing in the SOW is as solid nor as easy to verify as a requirement for a product.  Just as we are supposed to do for product verification, we are supposed to know ahead of time how we are going to do the measurements and who is to do them.  We have to have a plan that we can use.  














Assessment Methods


			100% Inspection











			Random sampling














			Periodic sampling














			Trend analysis























			Customer feedback




















			Third-party audits





			Infrequent - crucial tasks or safety health risks


			$$$$$








			Frequently recurring tasks


			Large instances - $$$








			At specific intervals or dates


			Infrequent tasks - $$$








			Used regularly & continually


			Create data tracking method


			Use contractor metrics








			Used to supplement


			Likely subjective, may be complaint oriented


			Validate








			Independent


			Ensure data provided to both parties








Requirements in Performance Based Contracts


The PAP says how we will assess the contractor’s performance.  These are some possible ways to measure.





Assess the contractor’s performance as we go along.  There are different methods but we don’t want to make it costly.





Methods:


100% inspections – There are times you are going to have to do this, especially when safety is concerned but you don’t do often because it is expensive.





Random sampling - You would do this when people are asking for certain quality products coming off the line.





Periodic sampling – Do this at intervals or dates.  Would do periodic sampling during design reviews, test plan reviews, etc.





Trend analysis is very good.  You are looking for discrepancies over time and you collect metrics so that you can identify X many problems and hone in on source of the problem.  By keeping track and looking at trend and sources of errors, you can make errors go down over time.





Customer feedback is very subjective.  If you are getting lots of complaints, things are not going very well.  In other words, this is very complaint oriented.





3rd-party audits:  Independent.  These people are not immersed in the middle of things and gave give an independent viewpoint.  You need to make sure that the results of the audit are provided to both parties…you and the contractor.














New Chart(s)


			Additional examples of objective measures of contractor’s performance/how to know when work is satisfactorily completed  (e.g., some examples from July class discussion notes)








Ivy Hooks (IFH) - Expecting charts from Suellen (SE)











Incentives (1)


			Can use positive and negative


			Should be realistic, attainable, and affordable


			Define standard performance, maximum positive and negative incentives, and units of measurement in the solicitation





Reward for outstanding, but do not penalize for fully satisfactory but less than outstanding work


			Assess to confirm incentives have the intended impact on contractor performance








Requirements in Performance Based Contracts


Double-edged sword because:


			 too much may not be worth it to the government – more than what extra quality in product or service is worth


			 too little may not motivate the contractor – is it worth his effort?








Incentives can be positive or negative but government does not do negative that often.





Define standard performance…what will we accept.   This should be in the requirement, not stated separately elsewhere.  





Reward for outstanding…this really helps us…e.g., error free code for 6 months.  But again, don’t penalize for fully satisfactory work.





Incentives are a two edged sword.  Contractor will use to make the biggest profit, but could then not do what you want --- so you have to be sure the incentives motivate what you want.














Incentives (2)


			Apply selectively to motivate contractor efforts that might not otherwise be emphasized and to discourage inefficiency


			Apply to most important aspects of the work, rather than every individual task


			Negative incentives - represent as close as possible the value of the lost service and address remedies


			Past performance affects the contractor’s ability to get future work and is therefore a big motivator








Requirements in Performance Based Contracts


Here is some advice from PBC contract literature.





The negative incentives have to hurt.  Make sure that you address the remedies relative to your loss.





Another incentive is the contractor’s ability to do future work…this is a major motivator!!.














How good is good enough?


Example: Help Desk


			SOW Performance:  Answer 95% of questions in less than one working day and the remaining 5% within one week.  Maintain the log and statistics to a 98% accuracy.


			Contractor gets regular fee if they do this.


			What do you want to do if they miss the mark


			punish if they fail?


			reward if they exceed?


			Nothing?








Requirements in Performance Based Contracts


This is for the help desk.  This is what we want and the question is do we want more – need to give an incentive if so


How to get their attention if they do less?  If contract written for optional year contracts this can be enough – if they are failing they are not going to get those optional years.  Or, we could have them lose part of their fee if they don’t perform.  





Everything to this part has been pretty academic.  It has not involved your work.  We are now going to shift to what you do and you will be working in teams.














New Slide


			Examples of positive and negative incentives








Ivy Hooks (IFH) - Expect from SE











Exercise:  Real product and task order SOWs


			Read the SOW and make notes about good points and concerns


			Discuss with class


			Read the Task Order and make notes about good points and concerns – save for later














What’s Next


			Acquisition Overview


			Performance-Based Contracting


			Top-Down Approach to PBC


			PBC SOW Requirements Development


			PBC Front-End Analysis:  Overview of the 3 Steps


			Step 1:  Analyze the Work


			Step 2:  Analyze the Quality


			Step 3:  Analyze the Data








			Writing Effective Statements of Work


			Wrap-Up














PBC SOW Requirement Development


Define


 Scope


Develop


Ops Concepts


Identify


Interfaces


Write


SOW Req.


Capture


Rationale


Define Quality


Set 


Incentives


Organize


SOW Req.


Baseline


SOW Req.


Need


PBC Analysis


1.  Analyze the Work


2.  Analyze Quality


3.  Analyze Data Needs




































































































































































Ivy Hooks (IFH) - Expect update here fROM or do myself





Requirements in Performance Based Contracts


Points to be made:


SOW requirement  writing is not the first thing that is done. Much analysis, possibly some market research, and other activities precede the documentation of the SOW requirements in a Performance Based Contract.  Notably, scope needs to be determined that bounds the SOW and ensures that the SOW tasks are written to the same set of needs, goals, objectives and with the same operational concept.  Must capture the “vision.”


SOW requirements are usually not all frozen and unchanged.  They will likely change over the life-cycle of the project, even if you do a great job up front.  Other factors, often external, such as a budget, can change and cause the SOW requirements to be changed.  The key is to minimize changes due to bad SOW requirements! 


In writing good SOW requirements,  you must  include, at an early and over a continuing period of time, people (stakeholders) that are involved. 

















What we need to do up front


Spend enough quality time to define the project before SOW requirements are written





Requirements in Performance Based Contracts


You want to emphasize understanding and documenting scope so that everyone involved is playing to the same sheet of music.


If each person writing requirements or reviewing requirements has a different perception, then there is going to be a lot of trouble.  This means that the desired perception must be agreed to and documented and shared with everyone.


A natural approach, especially among engineers, is to make assumptions and to never bring those to anyone’s attention. If you make assumptions, you must get them aired - early and you must document them so that they really are aired.


People define implementation and operations when they intend to write requirements -- it is from lack of knowledge, not to be difficult.  


Each of these items can lead to incorrect requirements and later  we will address how to combat the problems.


Just knowing the problems can exist will help you in improving because you will become aware of what to watch for.

















Step 1 - Analyze the Work





			Job Analysis - what do we need and what kinds of services and outputs are to be provided by the contractor





			Organization Analysis - what is our need- maybe we don’t need it





			Work Analysis - what is involved, where are interfaces





What do we really need?





Requirements in Performance Based Contracts


There are three steps to analysis:


			Job Analysis - What is the job, what is the product?  Job analysis is not real fun when you have to do this for purposes of outsourcing!!


			Organizational Analysis – Are other organizations involved doing any of this type of work? Do we have any duplication of effort?  Do we really need this because the organization is changing?  In other words, what we do today may not be needed in the future (business process reengineering).


			Work analysis – What is involved?   What interfaces does the contractor have to deal with and what do we have to do?  What do the handoffs between the contractor and us look like?

















Step 2 - Analyze Quality





			Performance Analysis and Standards


			How can the product or task be measured and what performance standards and quality levels apply?


			Identify Acceptable Quality Levels (AQLs) - max allowable error rate or variation from standard.


			Is each standard necessary, carefully chosen, and not unduly burdensome? 


			Optional - contractor price based on different target levels.





How well does it need to be done?





Requirements in Performance Based Contracts


			What can we measure?


			What are acceptable levels?  Note that the least tolerant AQLs are usually more costly – small tolerances cost more $ usually


			Do we need all these standards?  Ask…do I really want to impose these standards?


			Can we have different pricing and incentives?





 














Step 3 - Analyze Data


			Directives Analysis – how many of our documents do we need to impose – reference documents


			Workload Analysis – an estimate of the workload to be performed and the items and services that the Government will furnish the Contractor.  


			Cost Analysis – government estimate, proposal evaluation, and positive and negative performance incentives.


			Assessment Data Analysis – what data do we need from contractor to assess performance, when do we need it 





What data do we need to give to/get from the contractor?





Ivy Hooks (IFH) - Check to see if cost analysis stays on this one.  IVY





Requirements in Performance Based Contracts





			Directives:  What documents do we want to impose on the contractor?  This is not a place to list every document that you know of.  What do you want to impose to make sure the contractor has information needed to do the job or has direction, in terms of standards, to do the job?  


			Workload:


			We have been doing a task in-house and we decide to give it to the contractor: we have to explain what is going on now, how much we have done, what we will provide and what the contractor has to provide. Provide any known historical data as well as projected if applicable


			If we have a current contractor and are rebidding:  we have to provide information about the current situation to make it a level playing field, otherwise only the incumbent has the information necessary to bid.  If the current contractor produces 12 upgrades a year and has a staff of 12 then you need to make that clear.  If they only produce one upgrade a year and a staff of 12 that is needed information.  You have to say if you are continuing to expect 12 or 1 upgrade per year or something in between.  This does not mean that another bidder has to have the same staff, they just need a ballpark for what is happening.  


			If you are outsourcing, get a tour of the facilities.  For example, tour a Call Center and ask what information they would need if they were to bid on a project,





			Costs analysis: 


			 There should be someone in your procurement organization who can do an analysis of what this will cost – a range of what it might cost.  If you get a bid that is ½ of the expected cost, you have to make sure there is something unique that the contractor can do to bring in the job for so little money.  If you get a number of bids, all over what the should cost is, you have to believe that you didn’t give the contractors the right data or maybe you have flawed analysis.  At any rate you need something to compare to so that you can do a better analysis of the bids coming in.


			Cost analysis needs to evaluate the way you are doing incentives – is the negative enough to keep the contractor in line or repay the customer if the contractor misses the mark.  Is the positive even worth shooting for?  Can either of these be used against you the customer?








			Data Analysis –


			How are you going to evaluate the contractor?  What data do you need to do it?  When do you need it?  Don’t get ridiculous with data.  This is PBC, you are not looking at every nut and bolt nor every dollar and cent. 


			Another aspect of data needs is what data do you need if your contractor goes away?  If you rebid, if you take back the work, if you have to terminate the contractor, what will you need to continue your operations uninterrupted.  


			Two rules of Data Needs:


			Don’t ask for what you don’t need – data cost money to get, to maintain, to assess and review.


			Do ask for everything you could possibly need!!  --  ask for it now might not cost much – have to come back later and ask for and you will pay dearly











The more r information we include in the RFP, the better job the respondents will do in bidding the job!














Tasks


			Service and support type contracts often include “additional” work that must be documented as tasks when the need arises.








			Questions to ask for each task are:


			What do we really need?


			How well (when) does it need to be done?


			What data do we need to give and get from the Contractor?








Requirements in Performance Based Contracts


Writing tasks is like writing the original SOW – same questions.  Difference is that some things are already defined in the SOW and can be cited.  Some restrictions are also put in place by the original SOW and the proposal (combination is the contract).














What’s Next


			Step 1 Analyze the Work


			Determine the scope


			Vision


			Stakeholders


			Interfaces














Step 1:  Analyze the Work


			Job Analysis


			Obtaining information


			Viewpoints


			Organization Analysis


			Sharing the Vision


			Stakeholders


			Work Analysis


			Operational Concept


			External Interfaces


			Exercise














Customer/User Viewpoint


			How do we operate today?	


			What do we want to do differently?


			What new features or improvements do we want in an existing or replacement product or service?


			What is the end product or output of the service?


			What do we think is possible/impossible?


			Why do we need these changes?


			How do we want to maintain the product?


			How will we deploy the product?








Requirements in Performance Based Contracts

















Contractor Viewpoint


			Do I understand the customer’s operations?


			Do I know the customer’s environment?


			Do I know how many and how much is needed?


			Do I do maintenance or does someone else?


			Who handles deployment or logistics of the product?


			How often will upgrades/replacements be made?








Requirements in Performance Based Contracts


You must think about what the potential suppliers of your service or product know about you.





You must provide information to help the provider answer your RFP and perform your work.





What does the contractor need to know about how we operate.  Do they need tours to see current operations?  Do we have things documented, by us or current contractor that they need to do the job?





Example:  Who does the deployment or will the contractor just toss the product to the government.














Customer Responsibility


			Inform the contractor


			Answer the questions that need to be answered


			Be clear


			Be reasonable














What is Possible/Who Can Do It?


			Search the web


			Ask other centers/agencies


			Attend trade shows 


			IEEE, AIAA, ASME, others


			Market Research


			Request for Information (RFI)














Market Research


			Why?


			helps in all PBC aspects


			helps acquisition team become informed consumers & develop optimum strategy


			When? 


			product or service is commercially available


			before writing SOW 


			What?


			collects & analyzes commercial capabilities


			Who?


			all members of acquisition team depending on research area








Requirements in Performance Based Contracts


Question:  Who has written SOW for products?  For services?  Who has done market research?  What type of research?





Think about it…what is the first thing you do when you think you want to buy something…HELLO GOOGLE!!





You have to do market research.  What kind of options are you looking for.  The research helps us understand what is available, what it will cost…it helps us become a better informed consumer.





Why?


			With market research you learn what is possible.  We all have these mental images of what we want and we think it will be easy but it is really hard.  With market research, we find out what is reasonable and if it can be done with existing dollars.  We find out who and what is out there and we understand what we can ask for.


			Helps understand alternative marketplace solutions


			Provides potential price expectations


			Assists in overall acquisition planning


			Helps to keep up with latest technology & market trends


			Market research helps determine commercial availability, who is saying that they have this tool.


			Include site visits in your research…you can save huge amounts of money as well as potentially avoid huge delays.








When?


			You need to do market research before writing the SOW








What?


			Helps us build performance objectives and standards








Who?


			Have to share information so that everybody knows what is out there.




















Request For Information (RFI)


			RFI is good way to gather information


			RFI material can be used to develop SOW


			What is feasible?


			What is probably not feasible?


			What are the different sources?  How many?


			Need one or more RFP’s?








Requirements in Performance Based Contracts


In addition to market research, we can also do RFIs.  





Example:  send out an RFI stating that you have this db and you want to outsource maintenance and upgrades.  An RFI is a good vehicle for soliciting what can you give me and how can you do it.





The RFI responses can be used to develop the SOW as well as product requirements because you ascertain what is feasible and not feasible.





RFI responses enable you to identify the different sources of products and services as well as determine how many RFPs you need to send out.  Sometimes we think that we can save dollars and effort if we have 1 RFP.  But based on the RFI, we may find that a contractor can do one thing but not another and so we have to develop more than 1 RFP.





Get word out on the street early that you will be sending out an RFI.  Often, companies don’t invest in responding to RFIs because they have seen in the past that we have always used this contractor or that contractor.  With an RFI, we are essentially announcing that we will consider other companies based on RFI response, not cronyism.





SWITCH OVER TO PERFORMANCE BASED CONTRACTING presentation prepared by John Baniszewski.  This is particularly for NASA classes.   John presented this at a meeting at GSFC.














Major Reason for Requirement Defects


			Undefined scope


			Unshared vision


			Lack of operational concepts


			Forgotten stakeholders


			Forgotten life-cycle phase


			Ignored driver














Share The Vision





Requirements in Performance Based Contracts


MAIN POINT:  Without a shared vision, everyone creates his own and all work will follow the vision – lots of visions, cannot converge on a solution.





Example: 


			Management or marketing has a view that possibly came from the customer


			Architects and designers mull over the vision and modify it for what is feasible -- possibly with no contact with the customer


			Developers take off with their own vision which only bears a small resemblance to the original


			Meanwhile, no one has been talking to the customer who has a whole new expectation








Ask students what they think the main reason was for the differing expectations and how this could be prevented.





Ask students “For the projects you are working on, has there been a clear vision of why the product should be built?”





One main reason could be the lack of a shared vision.





You have no hope of achieving your goal if you do not maintain a clear vision and share it with everyone throughout the life-cycle.



































Stakeholders 











Engineering


Designers


Software


Logistics


Operations


Testing


Manufacturing


Service


System


Engineering


Marketing


Customer


Reliability


Developers





Security





Requirements in Performance Based Contracts


MAIN POINT:  There are a lot of stakeholders and they vary for different projects.  





We have developed the basic need for the product or project.  Now we need to begin soliciting inputs from our stakeholders to develop the remainder of the scope information and obtain buy-in.





Who are the stakeholders?





Stakeholders are the people who are buying the product, those who will use it, those who sell, develop, market, maintain, test, it --etc.  


Anyone who can poke a stick in our wheel


Anyone who has an investment in our project





This chart illustrates the many different areas that might be affected by, and hence stakeholders, in a project.  





Not all of these people are needed to actually create the the scope or write the requirements, but you need their input.  Make it easy on yourself and them.





Points to discuss


All stakeholders are not equal – the customer probably holds a bigger stick than anyone


Don’t want to ignore end users and operators – need info directly, not from their bosses


How many views do you need?  Question is, what do you want to do over later because you forgot.





Students: This chart should be tailored to your organization before use!

















Product Operational Concepts








Customer-Centered Products, p. 80


Development


Test and Verification


Transportation


Deployment


Installation


Integration


Transition


Manufacturing


Training


Logistics


Upgrades


Operations


Maintenance


Storage


Disposal





Requirements in Performance Based Contracts


MAIN POINT:  When I go through the Ops Concepts, I start thinking about what does the customer need to do and what do I need to do.


  If you only do for operations, you will be missing major requirement drivers.  If you do not cover all viewpoints, you will miss lessons-learned and requirements


  Operational concepts should be solicited from all stakeholders.  This is a primary method for documenting and sharing stakeholder knowledge.


  It is important that the operational concept cover the entire product lifecycle.  Many people will focus on just the operations and ignore the other phases of the product life-cycle.  This is a mistake.  By covering all of the life-cycle of a product you will help prevent missing requirements.  Operational concepts describe  how a product will be used, manufactured, tested, installed, stored, and decommissioned.


  Can draw a matrix on the flip chart showing stakeholders on the rows and lifecycles for columns.  Not all stakeholders are involved in all lifecycle phases.  Multiple stakeholders may be involved in a single lifecycle.  In this case there can be differing perspectives and conflicting views.


  You [instructor] need a story, preferably from your industry, that illustrates what happens when you don’t do this.  If you do not have a story, use one from the Customer-Centered Products book or contact CAI for a story.


Benefits Ops concepts:


			Fills in the holes - Avoid requirement omissions


			Allows evaluation of “what if” situations


			Identifies Interfaces/ interface issues


			Promotes a shared vision -  Increase understanding between all stakeholders


			Establishes a common vocabulary


			Reduces Conflict


			Identifies assumptions, issues, and risks 

















Service Operational Concepts


Customer-Centered Products, p. 80


Order


Receive


Answer Phone


Log Question


Install


Test


Release


Develop


Log Complete


Log Answer


Research


Answer Question


Keep Metrics


Design


Manufacture


Verify


Deliver
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MAIN POINT:  We have to think about the work flow that will need to take place.  We don’t have to prescribe how to do it, but what it is.  We can even just specify our required output and let the contractor describe how to get there!





Notice that for these operational concepts we are looking principally at work flow.  We will also consider the input and  output of each of the work flow areas because we need to consider who controls or knows what information.


  Operational concepts should be solicited from all stakeholders.  This is a primary method for documenting and sharing stakeholder knowledge.


You [instructor] need a story, preferably from your industry, that illustrates what happens when you don’t do this.  If you do not have a story, use one from the Customer-Centered Products book or contact CAI for a story.


Benefits Ops concepts:


			Fills in the holes - Avoid requirement omissions


			Allows evaluation of “what if” situations


			Identifies Interfaces/ interface issues


			Promotes a shared vision -  Increase understanding between all stakeholders


			Establishes a common vocabulary


			Reduces Conflict


			Identifies assumptions, issues, and risks 

















External Interfaces


Product


			Hardware


			Printers


			Controls


			Satellite structure


			Test Equipment


			Software


			COTS


			Operating system


			Other software





Service


			Government entities


			Other vendors


			State agencies
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MAIN POINT:  Products have interfaces and so do services





To do a job you usually need more than just your system or service.  This usually involves interfaces that are external to what you have to provide. 


	


Interfaces are prime places for problems and failures.  For a product, if you don’t define the interfaces early and ferret out what they mean, you may not be able to test or operate your product. 





For services the interfaces are often people, thought they can involve some equipment.  For example, the contractor may be responsible for supplying power to a facility.  The contractor has to connect to the main power supplier to acquire power.  In services and in support for product development the contractor will have to work with government agencies and the customers own teams of people to make the work flow.





For example:  The contractor is to run the help desk for a computer system – The help desk personnel will interface to users and probably to vendors outside their own organization to resolve problems.  No matter what system they are working with, it will be connected to others – internal networks to external networks, access to the internet, etc.  Processes and procedures for handling interfaces is critical to success.  You need to know where you have to provide access and control of the interface and where you need to hand it to the contractor and this must be documented.














Step 1 Exercise


			Select a specific project from earlier exercise


			Which of the questions do you need to answer in order to define the scope of the project, in order to do the job analysis?


			Who are your stakeholders?


			What are your interfaces?
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Instructions:  You have projects from earlier exercises.  They should have defined the overall what is needed – a contractor to maintain a facility, a contractor to develop and maintain code, a contractor to be the system administrator for our IT systems.





To determine what you need, pick one project.  Define an operational concept for what the contractor would do.  Discuss what you do now and what you want to do differently with this contractor.  





Ask yourself as you state things that you need if you really need it or if you have just always done business this way.   Look at what might be done differently if you didn’t constrain yourself to what you are currently doing.





As you go through the operational concept identify any interfaces that the contractor will have to do this work.





Consider a flow chart or ffbd for illustrating the operational concept.














What’s Next


			Step 2  - Analyze the Quality


			Minimum Performance Standards


			Incentives/Disincentives


			Acceptable Quality Levels (AQLs)














Minimal Performance Standards


			Set at minimal Government will accept


			What is acceptable gets the base dollars
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			AQLs go hand in hand with performance standards.


			What are AQLs?


			Thresholds


			Minimally acceptable performance level(s)


			Typically stated as:


			 % of required conformances, e.g. clean, 95% of the time


			a number of permissible deviations, e.g. 1 error per x time period





			Use market research


			Look for specific commercially accepted standards


			Seek input – industry, other projects or programs, other offices or agencies


			

















Incentives – Disincentives 


			Can incentivize for higher performance 


			 worth it to both the the Government & Contractor


			must be actually doable.











			Can take away money for failure to perform 


			needs to be enough to make the Contractor want to avoid this situation 


			more than pay for the measuring.





99% versus 95%
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			AQLs go hand in hand with performance standards.


			What are AQLs?


			Thresholds


			Minimally acceptable performance level(s)


			Typically stated as:


			 % of required conformances, e.g. clean, 95% of the time


			a number of permissible deviations, e.g. 1 error per x time period





			Use market research


			Look for specific commercially accepted standards


			Seek input – industry, other projects or programs, other offices or agencies


			

















Incentives -- Not Just Money


			Contract Options


			Set standards for getting options


			Prepare to re-compete if standards not met





			Added work


			Set standards for increase in scope


			Prepare to give work to another contractor if standards not met














AQL allowable error rate


			Avoid relying on cumbersome and intrusive process-oriented inspection and oversight programs to assess contractor performance.
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AQL – Acceptable Quality Level





My admin cleaned out the coffee pot one day and lost the basket.  The next day, the admin spent all day on the phone in search of a new basket.  Finally I asked, considering how much time you have been on the phase in search of this basket, and what I pay you per hour, don’t you think that it is probably cheaper just to go out and buy a new coffee pot.





Play like it is your money.   Make sure that your inspection and oversight programs do not cost more than the benefit that can be achieved.

















Common Problems


			Not stating requirements correctly 


			Using performance metrics as requirements


			Overstating performance metrics – don’t always need meets, exceeds and fails.


			Too complex and not enforced














New Slide


			Add chart(s) on additional examples of performance metrics – to illustrate the preceding charts, prior to the exercise
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Step 2 – Analyze Quality Exercise


			How can the tasks be measured and what performance standards and quality levels apply?


			Is each standard necessary, carefully chosen, and not unduly burdensome? 


			What are acceptable quality levels (AQLs) - max allowable error rate or variation from standard?


			What are the positive and negative incentives we want to impose?
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Look at performance standards you want to apply and think about what measurements you want to apply, what really matters, how you will measure.














What’s Next 


			Step 3 Analyze the Data


			Directives


			Workloads


			Deliverables














Directives – Reference Documents


			Standards


			Do you need one for electrical if there is none?


			Do you need one for welding if you don’t know if there will be welding?


			Do you know how to document references?


			Parent documents


			Everything isn’t a parent even though it may be in the same program


			How much do you want the contractor to study?


			What can you let the contractor decide?




















Only Mandatory Referenced Requirement


Replace the leather on the helicopter seats.
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Note cow manure story because very obsolete standard was put on contract.





A RFP was sent out to a number of companies to replace the leather on the helicopter seats.





3 proposals were received but one proposal was much higher than the others.





As the proposal review team was sitting around the conference table, they pondered why this one company submitted a much higher bid.  One member of the review team said that in order to get a bid from this one company in line with the other bids, you are going to have to remove the manure from the RFP.  One of the other members said, we don’t talk like that around here.  The member then proceeded to inform everyone that in the RFP, someone put in the reference section a 1918 Mil spec for the making of saddles.  Within that mil spec, it stated that because horses do not like the smell of cows, the leather shall be soaked in manure for a period of time and then processed to remove the manure smell.  Taking the RFP and attachments at its value, the one company estimated the cost to treat and clean the leather prior to install which proved to be costly given all the EPA standards we are subject to today.


 


So the point is, make sure that you reference only mandatory requirements.

















Workloads


			How big is the building to be painted?


			How many widgets per hour?


			How many calls to a help desk?


			How many computers to repair?


			How many tests to run?

















Workloads	


			What do we know from current operations?


			What would we like to see improved?


			What does incumbent know that competitors need to know?














Essential Deliverables


			Define only what the contractor shall provide to government and when








			Ask?


			Do you really need this to do your job?


			Do you need this to assure that the contractor has done his job?


			Do you need this to manage/maintain something if the contractor is changed?
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Think about why


			Because we always have done it this way


			Duplications from other SOWs 


			Lots of copies


			Paper instead of electronic


			Frequency


			Necessary














Necessary Data


			Data that will be there as a course of the work being done – timeliness and content may be part of standard for performance


			Data that is needed to manage – information that the  Government needs to assess where the Contractor is relative to tasks done and costs and schedules


			Data to prevent the Government from being held hostage – if you ever need to recompete the work,  you will need certain information to define the work and other information to turn over if a Contractor other than the incumbent is selected. 


			Need to make sure that data that is needed is paid for by the contract.
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 Some pertinent questions:


			 Is data needed for government to make a decision?


			 Is data needed to evaluate contractor performance as to the what's not the how's?

















New Slide


			Add chart(s) on examples of deliverable for product contracts and for a task under a task order contract.  Include metrics report deliverable with suggestions for metrics to be reported, as well as requirements, design, test documents, etc.
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Step 3 – Analyze Data Needs Exercise


How much of our documentation do we want to impose?


What are the items and services the government will furnish?


What is the government estimate of the workload and cost of effort?


What data do we need from the contractor to assess performance and when do we need it?
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What’s Next


			Acquisition Overview


			Performance-Based Contracting


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Rules for Writing Requirements


			Exercise


			Documenting Rationale 


			Exercise


			How to Get Started:  Steps for writing the SOW


			Exercise


			Wrap-Up














Communication problems
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MAIN POINT:  Communications is hard and miscommunication happens all the time.  Requirements are communication between someone who wants something and someone who has to produce that something.





Talk the class through this as follows:





The women asks the wizard :”Do you have a cream for wrinkles?”


The wizard gives her a container of cream and says “Here you are.”


The women uses the cream and gets wrinkles, which was not her intentions so she returns to the wizard and says “Perhaps I didn’t make myself clear.”





She, the customer is not happy with the results – she wanted a cream to take away wrinkles but the wizard misunderstood “cream for wrinkles” and thought she wanted a cream to make wrinkles!!  





The problem is each person interpreted a word based on their own set of filters and assumptions.  Unambiguous terms result in misunderstandings and thus stakeholders expectations may not be meet as a result.





This is typical of the issues we face when writing requirements.  Requirements are how we communicate the features and quality desired in the product to the designers and implementers.  We must make them as clear as we can.





Message:  Requirements are communications.  Clear communications help eliminate misunderstandings.




















Rules for Requirements


State WHO shall do WHAT


Use active verbs


Use consistent terminology 


Keep simple


Avoid duplication


Avoid imprecise terms


Avoid catch-all phrases


Use the correct terms


Avoid stating implementation


Avoid stating operations


Don’t over specify  


Clarify government involvement
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Again the simpler the better


			 Some examples:


			 Inconsistent terminology – hole, orifice, aperture


			 Imprecise terms – timely, user friendly, maximize, easy to use


			 Catch-all phrases – etc., where appropriate


			 Right terms – shall, will, should


			 Don’t state the “how's”


			 Don’t over-specify go on and on and on…giving too much data and we’re going to be blamed…not the contractor


			 In PB SOW, we have a problem of taking away work and returning to contractor and taking away and giving back…this allows the contractor to say waiting for government response. 

















State: Who Shall Do What


			The contractor shall conduct formal quarterly project management reviews.





			Reviews shall be in briefing chart form and shall be provided to the Government in electronic format.





			Rewrite:  The Contractor shall provide review material in electronic format (period of time before review).  
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The Contractor shall report technical progress and resource expenditures as required in Section F.





Good requirement  - Someone needs to define what a formal project management review means.





Bad requirement – we are writing a requirement on a review.  Shall be (bad noun and bad verb).  Two shalls.  Rewrite:  The contractor shall provide review material in this certain electronic format.























Who does What


The Government anticipates there shall be no more than 2 web policy changes or new issues FY.  


Is this information? – then remove shall and replace with will.


Is this a requirement on the contractor? – Rewrite:  The contractor shall provide web policy support for up to 2 web policy changes or new issues each FY.  
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).























Use Active Verbs (1)


			This task shall be completed within 275 calendar days after Notice to Proceed.  








 If you see shall be, you will almost always need to rewrite and you may be missing the real “who”. 





			Rewrite:  The contractor shall complete this task within 275 calendar days after Notice to Proceed
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			This is simple to fix,.  This one is simple to fix and probably isn’t going to cause any problems.  Others are not so easy and can cause problems, so best to always avoid.




















Use Active Verbs (2)


			Due to …., the contractor shall be required to perform iterative testing of any developed software modules to …..  








 


			Rewrite:  The contractor shall perform iterative testing of developed software modules to…..
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This is a long and convoluted requirement, it is only partially shown here.  We are just addressing the use of passive versus active and will cover more about this requirement when we deal with long complex requirements and how to separate out the rationale.  

















Use Consistent Terminology (1)








Entrance


Portal


Gate


			Throw away your thesaurus
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Gate, portal, door…pick one.

















Real Example – Inconsistent Terms


			3.3.       Electronic Task Assignment System


The contractor shall establish, implement, and maintain a management control system required for planning, organizing, and controlling Task Order activities. The Contractor shall automate the task flow process as defined above ……… The automated system shall allow for the electronic initiation, routing, review, ………………. The contractor shall track individual TA estimated cost, ……….. In addition, the contractor’s automated management system shall track the status of Task Assignments from planning to completion and record projected and actual resources data for each Task Assignment with graphic, tabular, and narrative descriptions. The contractor’s tracking system shall also provide input data to the Task Order award fee evaluation process by tracking each task assignment’s performance metrics for proposal response, timeliness, costs, and other metrics required by the Government to track and score performance. These Task Assignment data shall be the same information that is in the monthly progress and financial reports required in Exhibit E……














Use Consistent Terminology (2)


			Different terms are confusing, do they mean different things?


			Management Control System


			Automated System


			Contractor’s Automated Management System


			Contractor’s Tracking System


			Task Assignment data
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All these are in one paragraph in one SOW.  I think they are all exactly the same thing.














Keep Simple


			Don’t use multiple shalls in a sentence –    two shalls = two requirements.


			Don’t write long rambling sentences – in descriptions nor in requirements.  


			Use good grammar
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2 shalls = 2 requirements





Take out the second shall.





Rewrite: Reviews shall be in briefing chart form and provided to the government in electronic format.





The example link shows long rambling and bad grammar very well.














Real Example – not so simple


The objective of this TA is the development and implementation of software modules written in ANSI standard Fortran (77 or 90) which can be linked and executed with existing NASA-developed and NASA-funded, contractor-developed codes to provide methods for regularizing the ill-posed deconvolution algorithm using Singular Value Decomposition (SVD) as the solution method. The software to be developed under this TA shall be executable on hardware running the Compaq UNIX (formerly DEC UNIX) operating system. Due to the evolutionary nature of the deconvolution algorithm development, the contractor shall be required to perform iterative testing of any developed software modules to verify correct implementation of the regularizing filters for the SVD solver, as well as verifying that optimal regularizing parameters may be auto-generated.











Avoid Duplication


			Don’t want the contractor to do the work three times


			Don’t want to be charged three times


			Don’t state three times
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			This contractor shall statement was in three sections in a two page task order.  The date was in two places. 


			 You are at risk, plus it looks like more work than it is.





			If you change one you have to change all.  If you don’t keep them alike you are opening pandora’s box

















Real Example -- Duplication


1 Description of Task


The contractor shall fabricate the Inflatable in accordance with sections TBD and TBD of the IRVE Reentry Vehicle Specification, version 1.0.


2 Task Deliverables





2.2 Inflatable & Inflation System


2.2.1 Inflatable


The contractor shall fabricate the Inflatable in accordance with sections TBD and TBD of the IRVE Reentry Vehicle Specification, version 1.0.


Delivery: October 15, 2004





All this information is also in a table of deliverables
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Point out that shall is not supposed to be in a description section.   














Avoid Imprecise Terms





			Minimize unavailability of system services  --And you are going to measure “minimize” how?








			The contractor shall support independent assessment and other program-level and/or NASA Headquarters-level mandated activities.
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Avoid terms that can be interpreted different ways by different people.





what are you asking these people to do.  We will want support to do some independent activities.  Will need to insert T&M to support meetings.




















Avoid Catch-all Phrases


			Etc.


			Including, but not limited to


			All


			Necessary


			And/or








			The contractor shall submit other data as requested in the SOW that is not part of a required deliverable.
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“All” is implied…you do not need to say it.  The requirement would be maintain the data…I don’t need to say maintain all the data.





When you use “or” alone you might want to say “either on or off”.





Requirement statement:  What other data?  I think they included this to cover their bets.

















 Use The Correct Terms


			Requirements are binding  -  Shall





			Facts or Declaration of Purpose  -  Will 





			Goals are non-mandatory provisions  -  Should








			Don’t use must
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MAIN POINT:  Requirements are complicated enough – stick to the basics, they have force of law.





There are terms used, rather universally, for requirements specifications.  Requirements use “shall”, facts use “will” and goals use “should/may”.





The word “shall” is rather stilted and you probably don’t say it when speaking, but you need to use it in requirements.  We are trying to communicate -- this makes it much easier if we agree on the terms.  


If there is no “shall” a developer or contractor does not have to deliver!!  Some contracts base their bids only on the number of “shalls”.





Some think we no longer need this use of words, because the DoD has dropped many of its standards.  The fact is that many international standards, including ISO, use this convention.  Use the convention and even document the use of it at the beginning of your document so everyone knows what is meant.  Another reason to use these terms is that they have attained acceptance and definition in both the international and United States court systems.


 


Will:  Use if you are stating that the government is going to do something.





Should:  Can have goals in SOWs.  Lets the contractor know where you want to go.  I want to contractor to propose something that will result in minimal life cycle costs.  Can’t measure but tells contractor what I care about.

















Shall – Will – Should (1)


			The Government shall have final approval of the agenda content.








This document is not imposed 


on the government for implementation.  No requirements should be written on the government in the document.  Anything about the government is a statement of fact.





Use the word will instead of shall.
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Never write a requirement against the government in a contract.  I should use “will” to make it a statement of fact. 


			first bullet is a statement of fact and is NOT a requirement – should be WILL


			highlighted shall in second bullet is also a statement of fact – should also be WILL








On click you will get the picture.  This is a very dangerous type of requirement.  If we miss giving them approval, we don’t have an agenda.  It is better to say that the government will approve or adjust the agenda within x days of receipt of it from the contractor.  If the government does not respond in the allotted time, then approval is to be assumed.  Keeps government out of the loop.














Shall – Will – Should (2)


			For each evaluation period the contractor’s performance shall be measured…..








This is just a fact, use will instead of shall.





			The Contractor shall implement a Configuration Management (CM) program.  
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1st requirement – statement of fact, use will


 

















Shall only in requirements


			Do not use shall in a scope statement


			Do not use shall in a description


			Save shall for the requirements section and only for requirements
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Added this because I have been seeing shall statements all over SOWs














Implementation vs. Requirements


			How:  The aircraft shall have three engines (DC-3 initial requirements).


			What:  The aircraft shall meet the operation requirements with a single engine out. 





The magic of “why”





			How:  The System shall include flight performance instrumentation.


			What:  The System shall measure its flight performance.





What do you want to verify?
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Explain basic requirement was to carry passengers and how this didn’t meet it














Avoid Implementation





			The contractor shall perform design reviews with its subcontractors that are supplying major components or subassemblies








Requirements in Performance Based Contracts


			Boy are we in the contractor’s knickers.  You are telling them how to run their programs.  You want to hold them accountable…you don’t care how they do it.  If you imposed this requirement on the contractor, can you imagine how much they would charge to do this.  Let the contractor deal with their own subs however they want!!








 

















Avoid Operations


			Engineering/project changes shall be generated and processed in accordance with DRD XXX CM-002.





What is the real requirement?  What is the contractor to do?
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What are they trying to tell me?  They are talking operationally how they want things to work.  Sometimes these say what the customer is suppose to do or the operator, etc.





The question is, what do I want the contractor to do?

















Don’t Over Specify


			The contractor shall establish informal and/or formal relationships with other SLI contractors that are working in areas having interdependencies with the products of this task, such as the vehicle architecture and IVHM contractors, in an effort to establish mutually agreed upon requirements and interfaces and to provide a better integration of the products.





Pot Pie
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This slide is a PROCEDURE.  I mean what do they want?  The government probably wants the contractor to work with other contractors simultaneously but I probably don’t want to put this in a SOW.


 


GOOD EXAMPLE :The Contractor shall perform tasks related to software life-cycle development and maintenance.  Then you can let the contractor explain the pieces and use how well he does it as a discriminator.








Over-specifying is problem.


			The government over-specified for pot pie…they gave the contractor the recipe for pot pies.  Based on the recipe, there was no salt in the recipe and it was horrible.  Be careful what you ask for.


			Can say that the taste is at least as good as these other top brands and then have tester test.





Figure out what you are concerned about and then come up with that requirement.
































Clarify Government Involvement


			At the discretion of the Government, the contractor shall provide project management reviews at MSFC, GRC, the contractor’s facility or via teleconference facilities.


			The contractor shall coordinate dates and locations for the project management reviews with the Vehicle Subsystems Project Office.





What does this mean?


  Who is responsible for what? 
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Another problem is getting the government too involved and then we will get blame.


1st requirement rewrite:  The contractor shall submit X for government approval.  If not response is received in 5 days, the document is considered approved.





You are telling people how to do a basic job.





You really want certain amount of data available to you at a certain time.





The contractors management plan will state how they will do some stuff, you don’t have to state it.





At this time segue to another PowerPoint which shows difference between what was written PB and what was not

















Exercise


			Go back to the Task Order reviewed earlier


			Mark up more errors based on what you have learned


			Go to revised Task Order and identify the changes that make it easier to read
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This may be an SOW and may be a Task Order depending on the class














Rationale - defines


			Why a requirement is needed


			What assumptions were made


			What design effort drove the requirement


			Other data that will be needed to maintain the requirement over time
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MAIN POINT:  Rationale captured and shown with requirements is the single most effective thing you can do to make sure requirements are understood only one way.


CAH Comment – I have used the main point presented above to the introductory frame.





Collecting and maintaining requirement rationale takes extra effort at the beginning of the project, but it more than pays for itself before development is complete.  The additional information increases understanding and reduces misinterpretation.





In today’s world of high employee turnover and complex, long-lived products, well-documented rational is essential to better product development.














Rationale Benefits


			Key to understanding


			Reduce interpretation problems


			Facilitate maintenance and upgrades


			Preserve corporate knowledge
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MAIN POINT:  Huge benefits for a small investment – great ROI.





Collecting and maintaining requirement rationale takes extra effort at the beginning of the project, but it more than pays for itself before development is complete.  The additional information increases understanding and reduces misinterpretation.





In today’s world of high employee turnover and complex, long-lived products, well-documented rational is essential to better product development.


Documenting the rationale is like justifying the requirement – the clearer the rationale the better the requirements.





If you can’t document the rationale – perhaps the thought under consideration is not a requirement and it can be eliminated from the set.





Rationale will help you uncover unwanted implementation statements.





As the requirements improve, it will take less time to review them and there will be fewer misinterpretations.





The increased understanding that rationale provides will allow for better change impact assessments.





Rationale is useful in bringing new people up to speed quickly and serves to capture corporate knowledge.  It also helps downstream users of the requirements understand them better.




















Writing SOW Requirements Exercise


			Write three requirements for your own project


			Write rationale for each requirement


			Discuss with your team
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Now we’ll have the participants write requirements for their projects from day 1.  If several people are working on one project, they can work together, but if they have unique projects, let them work alone and then share with their team mates – this is something new,  may not keep.  














What’s Next


			Getting Started Writing and SOW
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How do you start writing a SOW?


Understand the scope of the effort


Outline the work that you want the contractor to perform


Capture all of the work in the outline


Avoid addressing more than one topic in a paragraph


Review the outline with the RFP preparation team, and make any identified changes, before proceeding to write the text
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4. Make each of the lowest level topics in the outline address a single cohesive activity





 5.  Review the outline with the RFP preparation team, and make any identified changes, before proceeding to write the text


For completeness of work topics


For clarity of the organizational structure














1.  Understand the scope of the effort


			Document the scope in Section 1 of the SOW


			Include background information as needed for the contractors to understand the scope


			Obtain consensus on the scope among the RFP preparation team and all stakeholders before proceeding














2.  Outline the work


			Based on the documented scope


			Organize the work by products and their associated activities














 3.  Capture all of the work in the outline


			Include activities necessary to develop the products defined in the requirements specification, e.g.





requirements definition


architecture


design 


			Include cross-product activities, e.g.





project management


configuration management


 systems engineering
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Others in top list


	manufacture


	different types of testing





Cross product activities also include: specialty engineering. risk management; interface definition and management; metrics collection, reporting, analysis and use; acceptance testing; quality assurance; mission assurance; NASA IV&V support tasks














3. Capture all of the work in the outline (2)


			Include service activities,e.g.





Operations


Maintenance


Database administration 


			Include government insight activities,e.g.





Program management meetings


Reviews


Electronic access to technical and management data


Access to subcontractors and other team members
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For example, operations, maintenance, database administration, system administration, data management


For example, program management meetings, requirements reviews, design reviews, test readiness reviews, other desired meetings (e.g., Technical Interchange Meetings), metrics collection and delivery, electronic access to technical and management data, access to subcontractors and other team members














Process for writing a SOW – Part 2


Fill in the outline with text that satisfies the rules for writing good requirements


Decompose paragraphs that are complicated or lengthy


Identify the technical and management data to be delivered for all products and activities


Identify the standards to be followed by the contractor
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6 Fill in the outline with text that satisfies the rules for writing good requirements


Clearly separate statements containing rationale, assumptions and other descriptive text from statements containing requirements


7 Decompose paragraphs that are complicated or lengthy


Many requirements in a paragraph may make it difficult to verify compliance


Consider separately identifying each SOW requirement


However, avoid decomposing to the level of specifying HOW to do the activities rather than WHAT is to be done 














8.  Identify the technical and management data


			Ensure each deliverable data item has a corresponding SOW requirement for its preparation


			Examples:  


			technical data—requirements specifications, design documents


			 management data—plans, metrics reports














9.  Identify the standards


			Place entire standard number and title and date in the Reference Document Section, e.g.


			IEEE Std 1058-1998, “IEEE Standard for Software Project Management Plans


			Refer only to the number in your requirements, e.g. 


			The contractor shall employ IEEE Std 1058 for software project management plans


			If the entire standard does not apply, cite the specific sections/paragraphs that apply, e.g.


			The contractor shall employ IEEE Std 1058, Section  3.4-3.7 for subcontract management plans
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Standards may be used to assist with writing your SOW text


For example:  IEEE/EIA 12207.0-1996, “Standard for Information Technology Software Life Cycle Processes














Process for writing a SOW – Part 3


Include section in the SOW for definitions of terms and acronyms 





Iterate through the above steps to refine the SOW





Review the SOW using the SOW checklist, and make any identified changes


Peer review sections with technical experts


Review entire SOW with RFP preparation team and all stakeholders
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Expect to need several iterations before a high quality, comprehensive, consistent and cohesive SOW is achieved














What’s Next


			Example Statement of Work for a product development contract








Requirements in Performance Based Contracts

















The Product SOW:  A Hierarchy of Products and Activities








. . .





Product 1


Product N





Activity M


Program X


Activity 1


. . .





The top-level products to be developed for Program X





The activities to be performed across the top-level products











The Product SOW:  Decompose the products to a subordinate set of products and activities











Program X


. . .





Product 1


Product N


Activity M


Activity 1


. . .


. . .





Product 11


Product 1n


Activity 1m


Activity 11


. . .





The sub-products to be developed for Product 1





The activities to be performed across Product 1











The Product SOW:  Decompose the products to the requirements level only  











Program X


. . .





Product 1


Product N


Activity M


Activity 1


. . .


. . .





Product 11


Product 1n








Avoid decomposing the product to the level of design (What, not How)





At the lowest level, there are only the activities needed to produce the product





Activity 1m





Activity 11


. . .





Activity 11k





Activity 111


. . .











The Product SOW:  Decompose the activities to single cohesive topics











. . .





Product 1


Product N





Activity M


Program X


Activity 1


. . .


Activity 1j


Activity 11


. . .





At the lowest level, the activities should contain a single cohesive topic


Activity 11


. . .


Product 11


. . .





Avoid decomposing the activities to the level of specifying methods and techniques (What, not How)





Activity 11k





Activity 111


. . .











Example:  The XYZ Satellite Program








Quality & Mission Assurance





Program XYZ


Launch Support


Systems Eng., Int. & Test


Spacecraft





SV Sys. Eng, Int. & Test


Satellite Vehicle





Flight HW Subsystems





Flight SW





S/C Sys. Eng, Int. & Test


Program Management





Instruments





A





B





C





D





E











Example:  The XYZ Satellite Program Scope


			Develop the spacecraft


			Develop and integrate instruments A, B and C


			Integrate instruments D and E (other developer)


			Do everything needed to launch the satellite and transition it to operations


			Post-launch operations support and software maintenance included


			No post-launch operations (done by another contract)


			No ground system (done by another contract)


			Perform the systems engineering, system integration and test, program management, and mission assurance activities needed to accomplish the above, per the technical requirements














SOW Outline for XYZ Satellite Program


Scope


	1.1  Definition of work


	1.2  Definitions of terms and acronyms


Satellite Vehicle Development


	2.1 Spacecraft


	2.1.1  Flight Hardware Subsystem Development


		2.1.2  Flight Software Development


		2.1.3  Spacecraft Systems Engineering, Integration and Test


	





Ivy Hooks (IFH) - Format fell apart on last line











SOW Outline for XYZ Satellite Program


	2.2  Instruments


		2.2.1  Instrument A Development


			2.2.1.1 Flight Hardware Development


			2.2.1.2 Flight Software Development


			2.2.1.3 Instrument A Systems Engineering, Integration & Test


		2.2.2  Instrument B Development


			… (Similar to 2.2.1)


		2.2.3  Instrument C Development


			… (Similar to 2.2.1)	


		2.2.4  Instrument D Coordination and Integration


		2.2.5  Instrument E Coordination and Integration


	2.3  Satellite Vehicle Systems Engineering, Integration and Test
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SOW Outline for XYZ Satellite Program


3.0 Program Management


3.1  Program Planning


3.2  Program Tracking and Control


3.3  Risk Management


3.4  Configuration Management


3.5  Program Management Metrics


3.6  Government Insight


	





Ivy Hooks (IFH) - No idea what happened to Insight











SOW Outline for XYZ Satellite Program


3.0 Program Management


  3.1  Program Planning


  3.2  Program Tracking and Control


  3.3  Risk Management


  3.4  Configuration Management


  3.5  Program Management Metrics


  3.6  Government Insight


	





Ivy Hooks (IFH) - No idea what happened to Insight











SOW Outline for XYZ Satellite Program





Systems Engineering, Integration and Test


4.1  Requirements Analysis


4.2  System Design


4.3  External Interface Definition and Control (Space-Ground, TDRSS, …)


4.4  Specialty Engineering (Reliability/Maintainability/Availability, Safety)


4.5  Technical Performance Measures (weight, power) 


4.6  System Integration and Test


47  System Acceptance Test Support











SOW Outline for XYZ Satellite Program


5.0  Launch Support


   5.1  Satellite-Launch Vehicle Integration and Test


   5.2  Launch Operations and Early On-Orbit Deployment and Test


   5.3  Operations Turnover Support (Training, Orbital Handbook, Post-turnover consultation)


   5.4  Flight Software Maintenance
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SOW Outline for XYZ Satellite Program


Quality and Mission Assurance


	6.1  Quality Assurance (QA)


		6.1.1  Hardware QA


		6.1.2  Software QA


6.2  Mission Assurance and NASA Independent Verification and Validation (IV&V) Support 














Example of SOW Iteration:  Flight Software


			Examination of outline for cohesiveness shows flight software covered in two places


			Paragraph 2.1.2, Flight Software Development


			Paragraph 4.4, Flight Software Maintenance


			Software maintenance uses same processes as software development


			Border between development and maintenance not clearly delineated and fixing identified problems


			Solution:  remove paragraph 4.4 and include maintenance in paragraph 2.1.2














How do you start writing a task order?


			Work with COTR – 


			What is already set up for you?


			What is in SOW?


			What is in proposal that affects you?


			What incentives are available to you?


			Do 


			Job analysis


			Quality analysis


			Data analysis


			Write measurable requirements


			Define performance standards


			Set your acceptable quality levels














What’s Next


			Acquisition Overview


			Performance-Based Contracting


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Wrap-Up














PBC SOW Requirement Development


Define


 Scope


Develop


Ops Concepts


Identify


Interfaces


Write


SOW Req.


Capture


Rationale


Define Quality


Set 


Incentives


Organize


SOW Req.


Baseline


SOW Req.


Need


PBC Analysis


1.  Analyze the Work


2.  Analyze Quality


3.  Analyze Data Needs




































































































































































Ivy Hooks (IFH) - Is going to have minor mod.  SE to provide, to original slide, about 45.  Need to put here as well.  





Requirements in Performance Based Contracts


Points to be made:


SOW requirement  writing is not the first thing that is done. Much analysis, possibly some market research, and other activities precede the documentation of the SOW requirements in a Performance Based Contract.  Notably, scope needs to be determined that bounds the SOW and ensures that the SOW tasks are written to the same set of needs, goals, objectives and with the same operational concept.  Must capture the “vision.”


SOW requirements are usually not all frozen and unchanged.  They will likely change over the life-cycle of the project, even if you do a great job up front.  Other factors, often external, such as a budget, can change and cause the SOW requirements to be changed.  The key is to minimize changes due to bad SOW requirements! 


In writing good SOW requirements,  you must  include, at an early and over a continuing period of time, people (stakeholders) that are involved. 

















(1) Points to Ponder


			Responsibilities - have you made clear distinctions between your role and the contractor?  Does the contractor have to wait for you to do work?  Have you set things up so you can be blamed if the contractor fails?
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Who does what…what are we going to do and what is the contractor going to do.





Have you ever had a situation where the contractor blamed you for something not working or being late?





You want to avoid work going back and forth between you and the contractor.  If you have to approve everything you are going to do a lot of work – and if you are not timely you cannot hold the contractor responsible.





Does the contractor have to wait for us to make a decision or make a hardware or software purchase?  We do not want to set up the situation where the contractor cannot perform per the contract because of us.  Nor do we want to get into the situation where the contractor can blame us for all that has gone wrong because we have not set up things at the outset.





If you have within the SOW a statement that says “all deliverable documentation will be considered approved by the customer if no response within 5 days” I guarantee you those deliverables will fly out of the in-basket very quickly!!





 

















(2) Points to Ponder


			Response - if you were the offeror, could you give a response to the requirements as stated or do you need more information?
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Consider…have you written the SOW so that it is clear to the reader.  Have someone else review the SOW to gain perspective of what someone else is reading and interpreting.  Have the person who is reviewing think…can I respond to the SOW…do I have all the information that I need.





Ask yourself “do you have the right stuff in the RFP to get a good proposal and then manage the effort thereafter?”














(3) Points to Ponder














			Evaluation/Selection - what are you asking the offerors that will provide real discrimination between them?
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Ask yourself if the evaluation/selection criteria enables us to discriminate between the respondents.  We don’t want to discriminate between a red and green dinosaur.  I want to discriminate between a mouse and a lion.  





			Look at who has a succinct management plan


			Past performance has been great over the past 5 years.


			Cost should not be the major focus…you also want to look at best value.





			If you insist on telling the contractor exactly how to do the work, all your proposals will look alike – they will parrot your words back at you.  How will you then discriminate?

















(4) Points to Ponder


			Measure - can you measure, without spending a fortune, the contractor’s performance in an objective way based on the standards you have set?  








Requirements in Performance Based Contracts


What can we measure without spending a fortune?





Questions to ask yourself:


			Do I know what I want to measure?


			How do I measure if the contractor succeeded or didn’t succeed?


			What matters…I don’t want to overburden??!!!








Things you can measure:


			Time


			Deliverables


			Quality





We do not want to get down to nit-picking at the lowest level.














PBC Failures Result From


			Not defining work in completion terms, e.g. specific, tangible outcome or product


			Not developing or enforcing measurable standards


			Not developing or executing a SAP


			Not placing sufficient financial risk on the contractor (BIG PROBLEM)


			Not managing as completion (insight) versus LOE (oversight) 





Cultural inertia and lack of experience
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Sometimes people do PB contracting and it does not work because (list).





Not placing sufficient financial risk…if the contractor cannot gain or lose real big, you won’t get their attention.





WHOLE ENVIRONMENT NEEDS TO CHANGE!!  Am I doing this because we have always done it this way or am I doing it because it is the right thing to do.





Lack of experience…try a PBC on a small project before going to something big.





We will cover all of these items in examples later in the class.  This is just to give you an introduction to the problems.  

















	What squared with something that you already know?





	What did you learn that made all the pieces fall into place?





	What did you see from a new angle?





	What new direction will you go in?





Z
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Get students to discuss these questions.  You can do this individually or as a group exercise.





			What did you learn that corresponded to something you already knew?


			What did you learn that made it all come together?


			What do you now see differently?


			What are you going to do differently?








Don’t dwell.  If questions, answer quickly and tell them wait until you get to the topic -- write it on a flip chart for later.
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Step 2 – Analyze Performance Exercise

How can the tasks be measured and by what performance standards?

Is each standard necessary, carefully chosen, and not unduly burdensome? 
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Look at performance standards you want to apply and think about what measurements you want to apply, what really matters, how you will measure.
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Compliance Automation, Inc.


Performance-Based Statement of Work


(PBSOW)





Requirements in Performance Based Contracts


In this class, you will gain and understanding of what a performance-based contract is and how to write requirements for PBCs.





You will also learn what the contracting officer should expect from the technical side and what the technical side should expect from the contracting officer as far as PBCs are concerned.





When you are in our class, you don’t just learn from us but also from each other.














NASA Engineering Training (NET)


			This class is brought to you by NET, which provides several different types of requirement training, including:


			System Requirements (REQ)


			Intact Team Training (REQ-T) 


			Advanced System Requirements (REQ-A)


			Performance-Based Statement of Work (PBSOW)


			Detailed information is inside the back cover of your workbook
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Requirements in Performance Based Contracts


Key Issue: Let them know that NET is sponsoring this class and what is taught and where to get more data.





Point out which class they are currently in.  If it is REQ you want to point out that they may want a T class to evolve their products requirements


Or, they may want an advanced class in the future.  Here are some things to mention about classes





REQ 


Scheduled at all NASA centers


Open to NASA employees and, on a space available basis, NASA contractors





Intact Team Training is tailored to focus on a specific project – project controls who comes and can invite people from different centers.





Advanced Training (for MSFC Class you can tell them this is called a T class but is really and advanced class if you want to).  There are a number of advanced topics that are available for this training, e.g., Interface Requirements, Conducting a Requirement Review, and special topics that can be combined.  (we need to work on something for them to select from)





Performance Based SOW focus on writing a SOW for either a product or a service.   This is a two-day class.  It is also open.





(Tell them they can contact us for schedules because I still don’t think NET has a website that is active)  Also they can see the current schedule in the back cover, but it does change and so is not guaranteed for more than about six weeks in the future.














 Objectives


Understand PBC


See advantages of PBC as opposed to level-of-effort (LOE)


Learn how to do up-front work and perform analysis to drive out the requirements


Learn how to write Performance-Based SOW requirements


Learn how to write other related information for PBSOW
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Read through the objectives- make the point that it is easier to do something if you can understand it – first bullet.  That there are advantages for the government to do a PBC SOW instead of the LOE SOW that we know and love – because it’s easier to write.  That it takes some work to get ready to write requirements and of course, there are some tricks to writing the requirements so that they are performance based.





Point out that we will also cover how to write task statements for existing SOWs, since many people have that as there assignment, not going out for the full procurement, but just writing a task, within an existing contract.  This is a different situation, but we will help them too.  If no one in the class has this situation, don’t dwell on it and glide over it later.





Reiterate that it is easier to write a PB SOW for products than services but that the government is becoming much more insistent, increasing the laws that govern procurements, to insist on PBC for services.  














Top-Level Course Outline


			Acquisition Overview


			Performance-Based Contracting


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Wrap-Up














What’s Next


			Acquisition Overview


			RFP Content, Relationships, Objectives


			Criteria for Contractor Selection


			Government and Contractor Roles and Viewpoints


			Exercise


			Performance-Based Contracting


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Wrap-Up














Acquisition Overview


			Government to obtain product or service


			Contracting officer prepares solicitations and resulting contracts according to government regulations


			Common language is that the solicitation documentation is called an RFP – Request for Proposal


			Before the RFP is released, the contracting officer must determine the type of contract – firm fixed price or cost reimbursement


			Contracting officer decides whether the contract approach should be completion form or level of effort/term
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Acquisition is all about the government buying a product or service.





We call the solicitation material we put out for bid an RFP.  The RFPs have a format per the Uniform Contract format.





Before the RFP goes out, the contracting officer decides if the contract is firm fixed price or cost reimbursement and has to determine if the contract approach should be PBC/completion form or LOE/Term. How you write the SOW determines the type of contract – firm fixed price or cost reimbursement








The RFP can be performance based and non-performance based.   Some things cannot be done PB – such as research, buying COTS, preliminary designs.  When evaluating responses to RFO, COs may use a “best value strategy” as opposed to the lowest price.

















RFP Content





J.  EXHIBITS / ATTACHMENTS











K.  REPRESENTATIONS & CERTIFICATIONS


L.  PROPOSAL INSRUCTIONS


M.  EVALUATION CRITERIA


PART IV


INSTRUCTIONS





PART III


ATTACHMENTS








I.  CONTRACT CLAUSES


PART II


CLAUSES





























REQUEST


FOR 


PROPOSAL


A. SOLICITATION/CONTRACT FORM


B. DELIVERABLES & PRICE / COST 


C. SOW & ATTACHMENTS  (SPECIFICATIONS)


D.  PACKAGING & MARKING


E.  INSPECTION & ACCEPTANCE


F.  DELIVERIES OR PERFORMANCE


G.  CONTRACT ADMINISTRATION DATA


H.  SPECIAL CONTRACT REQUIREMENTS


PART I


THE SCHEDULE
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Most of this is of little concern to the technical folks, contracting experts take care of.  The parts that matter a lot are C. Statement of Work (SOW) and the attachments it calls out that are then in Part III.  The other critical areas are L and M.





Part I – The Schedule


A cover page with signatures, table of contents, etc.


B  what is being bought – only a few lines of information – contractor inserts price and cost


C SOW and attachments.  If we are building a product, this will be in the SOW and the requirements will be in the attachments.  Section C is be our focus…all the other sections, with the exception of L and M, you don’t have to worry about…contacting does these sections.


D  Packaging and marking


E  Inspection and Acceptance


F  FOB point, Stop Work Order, Delay of Work, Variation in quantity


G  where invoices are to be sent, payment of fee, technical direction


H  key personnel, waiver of liability, providing facility items, other terms & conditions


			key personnel are usually NOT specified in a Performance Based RFP








Part II - Clauses


I  contract clauses, and in some cases, terms & conditions





Part III - Attachments


J  CDRLs (where document format is called out or details for delivering documents), equipment list government needs to provide, and of course a Specification if we are buying a product.





Part IV – Instructions 


K  Representations, certifications, and other statements from respondents


L  Instructions, conditions, and notices to respondents (e.g. how to prepare the proposal – sections (management, technical, cost volumes), number of copies, number of pages, fonts)


M  how the proposal will be graded


			People who prepare the proposal are the most interested in Part IV.  Be careful what you put in L and M…you get what you ask for.  People who are writing the SOW will have to be involved in writing L and M.  

















RFP Relationships


			SOW – Defines the work


			Section L:  How to prepare proposal


			Section M:  How the government will evaluate the proposals





			SOW			Section L			Section M


			Provide taxi service so that pick-up time is within 5 minutes of request time, 95% of the time 			The offeror shall describe how taxi service will be provided in accordance with the stated requirement. 			The agency will evaluate the offeror’s approach for taxi service.  The offer will be evaluated for best value, in terms of technical merit and cost, with additional consideration for the offeror’s relevant past performance (track record). 
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The SOW and Sections L and M are related.


			The SOW states what I am going to measure.  So in the SOW, I say I want pick-up time within 5 minutes of request time, 95% of the time. 








			Section L states what I want in the proposal. In this section, I want the respondent to tell me how they are going to do the 5 minutes/95% of the time.








			Section M states how I am going to evaluate, which in this example is best value and past performance.


			Best value is relatively new – its not necessarily the lowest cost that will be the basis on which I will measure. 


			Past performance – I may rank past performance above cost. 


			When asking for past performance references, people tend to list individuals who were nice but you may want to ask for past performance over a period of time.

















RFP Relationships








			SOW			Section L			Section M


			Manage the design, development, testing and maintenance of the flight software, per your SDMP. 			Submit your Software Development Management Plan (SDMP). Describe differences, if any, between the proposed SDMP and that used for jobs described in the Past Performance Section.
The offeror shall provide Past Performance forms for three comparable S/W development activities.			The agency will evaluate the offeror’s SDMP for completeness and applicability to the criticality of the software being developed. 
The agency will evaluate the offeror’s past performance in terms of its relationship to this job and to the timeliness and quality of the delivered products.
The agency will assess the offeror’s experience with the proposed SDMP. 
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The SOW and Sections L and M are related.


	In the past we have often told the contractor how to manage a project such as this where we need them to manage a software development effort for flight software.  Then we would have them submit a management plan and a technical plan as part of the proposal and then we pretty much picked the lowest bidder.  Then after the contract award, within some time period, usually 30-90 days we’d have them deliver a SDMP.  Then we wouldn’t really like it and they would rewrite it.   But writing and rewriting were on our bill – if they know how to do this, they should have a plan.  We want to know that before we hire them.  Why did we need that other management proposal anyway what we needed was the plan they propose to use.  And we can get it and see if they know what they are doing.  





In a Performance Based Contract, we want to have them to show us up front what they can do – before we hire them.  





What are the risks?   Well maybe nobody that bids has a decent plan.  If you hire them you are going to be managing them, they can’t do it.  You should cancel the procurement and try again – otherwise, nothing is going to ever get better.  Once contractors know you are serious, you’ll get what you need.  Tying in the Past Performance lets us see if they have ever used the plan and how successful they were, or were not.  Then we’ll use all of this to make a selection – we don’t want the cheapest, we want the best value for the agency – getting what is needed when it is needed for the price we have agreed upon.





What the contractor bids is part of the contract so, they are committed to delivering what is in their SDMP even though you don’t have it in your SOW.














RFP Objectives


			Find out if contractor understands what has to be done


			Understand their processes


			Get the best price for the work 


			Set up a contract that will get us the performance we want


			Use resultant proposals to discriminate
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To get the best value we need an RFP that gets us the information we need in the proposals.





We can use this information to discriminate between contractors.  We can use it to see if the contractor has good processes.  We’ll look at an example in a minute.  Wouldn’t you like to know that the contractor has a good software development plan before you hire them?  You don’t want to find out three months into the contract that they cannot develop a plan.  Ask for the plan as part of the proposal.  You don’t have to wait – they either do this and know how, or they don’t.  Why hire those who don’t.





THIS IS NOT THE SAME IF YOU ARE WRITING TASKS FOR AN EXISTING CONTRACT – we’ll cover that a little leter.














Criteria for Contractor Selection


			Request for Proposal (RFP) has a set of criteria for contractor selection.


			RFP can ask for information about offeror’s processes and procedures and about past performance.  The request for this information is in Section L.  


			This information provides very good discriminators – how the information will be evaluated is described in Section M.








			Performance Based Contracts have a different set of standards for determining contractor performance based on results, not on process
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			Remember Section M has selection criteria/evaluation factors.





			In the SOW we don’t want to be trying to control the contractor’s process and procedures – just the outcome of the them.  But in the RFP you can ask about their P&P as well as past performance.








(NOTE:  This is an important point in performance based contracting and we have to use the RFP and contractor selection to help us avoid the quagmire of looking at and measuring process instead of performance.  














Example (Option 1)


			SOW Requirement:  Contractor shall provide help-desk for XYZ, Monday through Friday, 7 am to 6 pm, excluding federal holidays.   Functions to include:  Answer phone and email inquiries, log questions and answers, maintain statistics, suggest ways to reduce user problems. (in SOW)


			Rationale:  We want our users to have help during their regular working hours which span the hours above.  (in SOW with requirement)
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Note we have told them what we want as functions – like they don’t know.  What if you leave off a function?  You are stuck with what you asked for and saying Inclduing but not limited to is not fix.














Performance and RFP Section L (Option 1)


			Performance:  Answer 95% of questions in less than one working day and the remaining 5% within one week.  Maintain the log and statistics to a 98% accuracy. (in SOW)


			Section L:  Describe your approach for help-desk activities.  


			Section L:  Past Performance – provide at least three contacts for similar help-desk activities that have occurred in the past two years.








Requirements in Performance Based Contracts


When they answer section L with what functions – they are going to parrot back what you asked for.


I don’t give a section M example here.  I don’t have M anywhere as an example throughout the seminar.  It can be done, but I haven’t done it;.














Example (Option 2)


			SOW Requirement: Contractor shall provide help-desk for XYZ, Monday through Friday, 7 am to 6 pm, excluding federal holidays. 


			Rationale:  We want our users to have help during their regular working hours which span the hours above.  








Requirements in Performance Based Contracts


The big difference here is ithat we are not saying what the functions are.  Note, we would have to tell them for what equipment/software this is for because only we know this and possibly the incumbent, but that would be in a list of items that are covered by the contract, and that are subject to other administrative duties as well, like security or upgrades.  














Performance and RFP Section L (Option 2)


			Performance:  Answer 95% of questions in less than one working day and the remaining 5% within one week.  Maintain the log and statistics to a 98% accuracy.


			Section L:  Describe the help-desk functions you will provide and how you will report your progress to the government.


			Section L:  Past Performance – provide at least three contacts for similar help-desk activities that have occurred in the past two years.








Requirements in Performance Based Contracts


Now they can tell us the functions and we can see what they know.  





This is not the most significant place to use this approach.  Where it is best is when you ask for a development plan, a management plan, a configuration management plan, a system engineering plan.  These are items any good contractor should have already done and which they will use for any project.  They should be able to tailor for your work and they should provide these with the proposal – not after they win.  You want to know what they know and you want to negotiate any needed changes, before you award the contract.














PBC Roles


Identify need


Propose solution


Agree on solution


RFP


Government


Contractor


Government and Contractor





Requirements in Performance Based Contracts


Some group of people, e.g., government agency, decides that they need a product or a service that needs to be supplied by an external organization, e.g., a contractor.





Government documents what it wants in the RFP


Contractors respond to the RFP with a proposed solution, that is, what they are going to deliver.


Government evaluates and ultimately selects a contractor to deliver its product or provide its service.





			 The SOW and the proposal governs what the contractor is going to do.





			 What is uniquely PBC?


			 contractor proposes solution – it is NOT prescribed by government


			 government & contractor AGREE on solution


			 PBC components


			 SOW specifies requirements in terms of measurable outcomes


			 Defines performances standards


			 Specifies incentives - also includes remedies if contractor does not perform


			 Has a performance assessment plan – how will contractor performance be assessed – e.g. periodic inspections, data analysis
































Contract from Government Viewpoint


			Get what is needed


			Get it for a reasonable price


			Get it on schedule 


			Reduce time and money spent in monitoring Contractor








Requirements in Performance Based Contracts


You have 2 viewpoints of a contract – the government and the contractor.


From the government perspective (go over bullets).


			Reduce time and money spent in monitoring – be careful as to the criteria you set because you could spend more money in monitoring than you will save.




















Contract from Contractor Viewpoint


			Provide what the customer needs


			Make a profit


			Establish a good reputation – grow


			Be able to manage and motivate their employees








Requirements in Performance Based Contracts





From the contractor perspective:


They have to deliver what is needed and make a profit


			Making a profit is not a dirty word.   We don’t care if they make a profit as long as we get what we want at a reasonable price.  The contractor may put his best people on the project, he can then charge more, and since his best people can churn out a lot of wok faster than the junior people, the contractor can potentially realize a greater profit and we get what is needed and when it is needed.


			We want contractor to stay in business so government has more contractors competing and thus, potentially, get better value due to competition. 








Reputation and growth


			The contractor wants to deliver a quality product on the contracted date which in turns enhances his reputation and positions his company for future work with the government.








Manage and motivate employees


I want the contractor to manage the employees, as a government person, I just want the product.


With PBS, the contractor manages his people and he can do things to help grow and motivate them.  Contrast this to body-shopping where I, the government, am responsible for people management…but will probably not be concerned with professional growth and motivation.








Final for section:  The RFP and the process of getting proposals is the first step in managing real performance based contracts.  Howe well it is done will determine how everything else works.  We will have, when we select our contractor, a contract composed of our SOW and other documents, plus the contractors proposal.  IT IS NOT JUST OUR SOW THAT COMMITS THE CONTRACTOR HE DOES IT AS WELL IN HIS PROPOSAL.  


We will not be heavily involved in section L&M again in this seminar.  WE will focus on what we want from the contractor and how we can right requirements, standards for satisfactory performance, and then measure and incentivize the contractor.

















Acquisition Viewpoints


			New Contract – RFP


			All the acquisition stuff


			SOW/SAP defined


			New contract begins for this work








			Existing Contract – Task Orders/ECP


			Have a contractor/have a SOW/SAP


			Define task orders 


			Define Engineering Change Proposals








Requirements in Performance Based Contracts


We’ve been talking about a new acquisition where we will develop an RFP and write a SOW.  You may be working in a situation where a contract exists and you only write task orders.  In this situation, you can write task orders, but you are not going to have the power of writing an RFP and having the contractor respond to it as a means to discriminate.  You will have to take a somewhat different approach to ensure you get what you need.  Discuss this with respect to the past exercise.





Imagine you had a contractor on board that was to do the task – they would have gotten their current contract and it would have included doing requirement audits for products.  How would we structure the task? 





INSTRUCTOR:   Do this live with the group – practice this and imagine responses ahead of time to be ready for what could happen 














Exercise


Define the area where you need 


an SOW or a task order





Requirements in Performance Based Contracts


Come up with the product or service that you would need to do a SOW for now or in the future.





Come back and give a description of what the work is.





The team may have a list of items representing all of the team or may focus on one item.














What’s Next


			Acquisition Overview


			Performance-Based Contracting


			PBC and LOE Comparison


			What and Why of PBC


			PBC Contents and Relationships


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Wrap-Up














Contract Type and Approach


Contract


Type


Firm Fixed Price (FFP)


Cost Reimbursement


(CR)


Contract


Approach


PBC/Completion Form (CF)


Level of Effort (LOE)/Term





Requirements in Performance Based Contracts


Contract type is either FFP or Cost Reimbursement.  In LOE for FFP the FFP hourly rate is often used.  


FFP: 


			Customer’s perspective: I want this many widgets for $X dollars.  That’s all I care about…I don’t care about the material costs or the number of people, all I care about is getting X widgets for $Y dollars.


			Contractor’s perspective:  If something goes awry, I have to eat the loss, but if I can do the job for less, then I can make more profit.








Cost reimbursement:  


			The customer agrees to reimburse the contactor for the price of the widgets plus so much for this and that.








CR-LOE/Term:  


The contractor will provide this number of people with these skills for these hours or over this period of time.  Basically, I am asking for bodies.  Good example is a Help Desk.  I am looking for 2 people with these skills.  Do these people ask questions or solve problems?  Doesn’t matter…these are the people I want and the skill level.  Under the CR/LOE relationship, I have the least control over my costs





PBC/FFP: 


Help Desk…I want personnel that will answer X volume of calls with Y% of accuracy.  How many people I need to do this does not matter…that is the contractor’s problem.  Under the PBC/FFP relationship, this is a best method for controlling costs, once I get good at it. 





For R&D type projects and projects that do not have a clear scope, contracts are primarily cost reimbursement.





There is a new major push to get more service contracts into the PBC FFP category.  In fact you will have to justify not doing so.  That still doesn’t mean that everything can or should be done that way, just that where it can, it must be.














Contract Approach Comparison


LOE/Term


PBC/CF


 




















Work Baseline








Product/services deliveries on pre-defined schedule








Equivalent personnel per annual operating plan








Contractor’s obligation








Performance to delivery plan








Best effort to provide qualified personnel








Customer’s obligation








Product/services requirements definition








Day-to-day technical direction of work effort














Requirements in Performance Based Contracts


Comparison between LOE and PBC





Work baseline


PBC:  The contractor’s performance is tied to the plan and the customer is responsible for defining the product/services requirements.


LOE/Term:  The baseline is this number of people over this period of time.


The contractor is supposed to provide qualified personnel and the government defines the work to be done on an ad hoc basis.   This can lead to direct management of contractor personnel which is not supposed to happen.





Example:  If you wanted to mow the grass, under PBC you will specify that the grass will be kept at a height no greater than 3 inches.  You don’t care how they achieve this…only that the grass is no more than 3 inches in height.  For LOE/Term contracts, you are saying that you will put this number of people to mow the grass over this period of time.   Or you would require mowing once a week or at some specific interval.  You will get what you asked for – someone mowing when the grass doesn’t need it or not mowing when it does.   In the PBC case the contractor can not mow if it doesn’t grow but will have to mow more frequently if it grows faster.  





Contractor’s obligation: 


PBC:   Deliverables on a pre-defined schedule, e.g., a software design on May 1, code developed by July 1, tested by Aug 1 and delivered on Sept 1.  


LOE/Term:  You are putting this number of people over this period of time.  Supply three programmers from April through September – you may not ever get any code.





Customer’s obligation:


PBC:  The customer (government) must clearly define their product/service requirements


LOE/Term:  The contractor supplies bodies, someone said there is not even a requirement that they be awake. The customer is directing the work effort and the contractor responding with the agreed to staff.   

















What and Why of PBC


			Saves money














			States “What” not “How”




















			Defines performance standards





			Can include incentives





			Lowers Contractor costs


			Reduces Government costs


			Can lead to greater Contractor base








			Allows flexibility in solution – Contractor can follow own best practices


			Puts onus on the Contractor – shifts risk to Contractor


			Reduces contract modifications








			Provides up front agreement on what constitutes success








			Provides positive or negative








Requirements in Performance Based Contracts


Saves money – this is not the only reason we go to PBC.  In fact we may not save money to start with…we have no know what we are doing and what the job is…only then can you lower government costs. 


			PBC can lower contractors costs if they deliver per the performance criteria


			It can reduce government costs due to benefits from on-time and early delivery.  If there is a late delivery, we can have a negative incentive – the contractor pays us


			Can lead to greater contractor base - allows more contractors to potentially bid which increases competition and thus less cost.  Sometimes contracts are extended using the buddy system.  Under PBC, other contractors feel that they can compete because they are being evaluated based on past performance…not who they know. 








PBCs state “what” not “how”


			Less specificity allows for more flexibility and can lead to reduced contract modifications.  And the onus is shifted to the contractor.  The contractor has to state what they will do but they do not have to give away the process for how they will accomplish the what.








Performance standards as to what constitutes success are established and agreed upon.


			Basically, the government is detailing what is good enough for the contractor to get his money.  Because the contractor knows what is expected and they are the ones managing the project, they know what the risks are in meeting the standards. 








PBCs can include positive and negative incentives.  


			For PBCs, you can make the contractor pay back some money if they don’t make the schedule.  Incentives should also encompass remedies – what to do if contractor doesn’t perform.


			Incentives can become a double-edge sword.  Be careful how you state incentives because people may work on the incentive items and neglect everything else.


			Question often asked is “if the contractor assumes the risk, won’t he charge more up-front”?  Answer…not necessarily, if the contractor knows what the job is and the government has defined it well and the contractor knows what they are doing, then it might not cost more.

















PBC Contents and Relationships


			Requirements


			Statement of Work (SOW)


			Specification*


			Surveillance Assessment Plan


			Appropriate incentives & remedies











 *only when defining a product





Requirements in Performance Based Contracts


There can be four major components that you have to develop for a Performance Based Contract.  These are related and need to be treated as such when being developed





Note to instructor, the secondary bullet under statement of work needs to be clicked to come up.  You want to talk first about the four parts – the SOW, the PAP, the Incentives, and the Spec, if you have a product to deliver.  Then bring up the details of the SOW.  If all is on the page at one time when you start presenting they lose track of the major parts – all of which you are going to help them develop over the two days.


			SOW contains requirements (what’s) with measurable performance standards (how well)


			Essentially each requirement has to have what constitutes goodness.  Not having this information with the requirements is confusing.  For example, don’t just say, provide minutes of meeting, instead say provide minutes within two working days of meeting.  Don’t wait for the performance section to give details.  .  


			Quality Assessment Plan (QAP)  or Surveillance Plan – has changed names numerous times.  


			Qap is how you are going to assess the contractor performance.  It does not have to cover every single requirement.  In fact trying to do that will probably violate the premise that this is going to be less expensive for the government to manage/monitor.


			Incentives:  Incentives are very tricky to do right – if not careful contractor may only do what is required to get the incentive & government doesn’t get what it wants.








All of these items are interdependent and should be cross-referenced.





Performance-based requirements for your product are included in the RFP but is not in the SOW but in a separate specification that is included in an appendix.  .


Cover these options (Ivy need more notes)


Statement of Objects (SOO) as opposed to a SOW


Let the contractor propose the QAP














Where are requirements documented?


			Requirement Specification

















			Statement of Work





Product


Contractor











Specification vs. SOW Requirement


SPECIFICATION:  what the  product must do








The Flight Software shall provide command and control.





			SOW:  what the Contractor must do








The Contractor shall design, develop, test and integrate the flight software.


	





Requirements in Performance Based Contracts


Point of chart: difference between a spec requirement and a SOW requirement.





In a specification we are addressing the product.  The requirements say what the product must do and how well it must do it.   The requirement shown here is functional – what the FSW must do.  We would also say how well it would have to do it – not how to do it, just how well.  There might me a number of requirements addressing command and control.  





Requirement in spec must have a verification plan -  every requirement must be verified (not necessarily tested, but verified)





The SOW addresses what the contractor must do.  There are also statements about how well the contractor must do their tasks – again, not how to do their tasks, but how well.  The how well here might apply to the timely delivery of quality code, e.g., the contractor shall deliver FSW per the Software Development Plan schedule.  The contractor shall deliver FSW with no critical or major defects.  (We have to explain what these defects are in a definition).  





For the SOW we don’t have a verification plan, we have a PAP that says how we will assess the contractors performance – that plan is not necessarily on every requirement.





  




















Spec and SOW Purpose


			Define what the Government wants to purchase


			Define the responsibilities of the Government and the Contractor


			Serve as a basis for Contractor response (proposal), evaluation of proposals, and source selection


			Provide an objective measure so that both the Contractor and the Government will know when the work is satisfactorily completed and payment is justified








Requirements in Performance Based Contracts


Spec & SOW have SAME GENERAL PURPOSE BUT DIFFERENT REQUIREMENTS – spec addresses product requirements while SOW addresses service or effort requirements or requirements for what contractor must do to develop product as specified in product specification.





A good SOW will get us a much better product.





Wants, responsibilities, measurement


			It must be written in such a way that the person who wants it and the person that has to deliver it understand what is needed, expected and ultimately delivered.








Response, evaluation and selection


			You need to make sure that what you ask for in the SOW and in section L is consistent.  If not, the contractor will not know what to put into the proposal.








For PB, we say statement of work (SOW) but some organizations call it a statement of objectives (SOO).  Some entities give SOO in RFPs and the contractor comes back with a SOW.  This information came to us from the AF who use SOO when they want to avoid telling the contractor how to do it – stating objectives usually keeps the how out.


			 Next 4 charts expand on:


			 responsibilities


			 response


			 evaluation/selection


			 measure

















Specification


			Requirements for product


			system such as a spacecraft or a simulator


			software program


			hardware








	





Requirements in Performance Based Contracts


Specification provides requirements for the product – what the product must do to satisfy the customer.





There can be many different types of products – a full system, a piece of hardware, a set of software programs, test programs, whatever the product is that you need to have supplied – either existing or new, commercial or specially developed.





If you have a specification you will also have an SOW.  Don’t put the SOW requirements into the specification, they are a separate entity.














Statement of Work


			Requirements  for service or effort


			provide support for computer operations


			develop and maintain software programs


			maintain facilities


			Requirements related to product development


			manage


			provide configuration management


			conduct design review


			provide documentation








Requirements in Performance Based Contracts


Statement of work defines tasks or documentation that the contractor must provide.














Product SOW vs. Service SOW


Product 


			Scope


			Description of work


			Management Requirements


			Project


			System Engineering


			Configuration 


			Reporting


			Safety


			Security





Service


			Scope


			Description of work


			Management Requirements


			Detail Service and Support Requirements


			What


			How much


			How many


			How well








Requirements in Performance Based Contracts


Product SOW will have a Product Specification, Service SOW’s will have “Detail Service and Support Requirements”


Product SOW addresses: 


			WHAT CONTRACTOR MUST DO to DEVELOP PRODUCT – Requirements for developing product





Service SOW addresses:


			REQUIREMENTS FOR SERVICE & SUPPORT





Note: performance standards should also be included.














Where does your work fit?


			New Procurement for a Service – writing an SOW for an RFP


			New Procurement for a Product – writing an SOW and a Specification


			Have a contract – writing a task order for work








Requirements in Performance Based Contracts


We want to know the breakout of the class, how they fit.  The steps we are going to take fit almost all of the situations and we will try to be clear where there is a difference as we progress.














Exercise


			Differentiate between product and contractor requirements 


			Review requirements and determine which are in the right or wrong place








Ivy Hooks (IFH) - Need this made into an exercise chart




Ivy Hooks (IFH) - Add an exercise figure please





Requirements in Performance Based Contracts


First chance to have people work in teams so that that up first














Terminology (1)


			Measurable requirement* – we can prove we got it 





The Contractor shall provide taxi service so that pick-up time is within 5 minutes of request time.


The contractor shall manage to his SDMP.  


The contractor shall install software upgrades within 2 days of receipt and with no discernable disruption to service.


*This goes in the SOW 





Requirements in Performance Based Contracts


We are going to use some terms that may be a little confusing, so let’s pause and look at them.  In the last slide we used the word measureable, performance, and standards.  They really are not interchangeable.





First let’s talk about what a measurable requirement is.  It is easier to write measurable requirements for products than for services.  Look at these three requirements – which are measurable ---





One and three are and two isn’t.  It is hard to put the measurement for managing software development (this is the Software Development Management Plan) so we will make the statement as part of our performance So let’s talk about how we use performance standards to do this.





The asterisk is just to indicate that the location in the RFP for a requirement – against the contractor – goes in the SOW.  The next slide, performance standards also go in the SOW.  We’ll talk later about SOW versus Specification.














Terminology (2)


			Performance standards* – define what is good enough and what is high enough for a bonus or low enough that we will take away something. 


			Requirement #2 The contractor shall manage to his SDMP. 


			Performance Standard for S/W Releases:


			Meet: within one week of schedule, no critical defects, up to twenty non-critical defects


			Exceeds:  on schedule and no critical defects and no more than three minor defects


			Fails:  miss schedule by more than one week or any critical defects or more than twenty non-critical defects.





*This goes in the SOW





Requirements in Performance Based Contracts


On the previous chart, the 1st and 3rd requirements had built in standards – and this is great.  This says what we want, what will get them acceptable performance.  We may not want to offer anything as a bonus for doing better if this is what we want and better doesn’t gain us anything.  However, we may want to reduce fees if they can’t meet this performance.  We have to decide how we want to do that and we would put that in the SOW so that everyone would know what the penalty is.





Number 2 wasn’t written with any standard in it, and in fact there may be a number of related requirements to number 2 that we want to umbrella in our performance area.  Here we might state, under a title of Performance Standard for software development:  


The information shown on the slide.  


You might be willing to pay a bonus for better, like making the schedule with no critical defects and no more than three minor defects.  If you had a commercial product - -making schedule is big bucks.  Maybe it is not for you so you don’t want to add any over achieving incentives – plan to always be a week late.


You might want them to lose money if they have critical defects or miss by more than one week on the schedule.





There are gotchas in all of this.  You have to be careful how you count defects – they’ll hide them to get the money and you never want that, so you might need a performance standard or a requirement to protect you.  More on this later – but it is something you have to consider.  





Also, there is no point in doing all of this unless it is going to apply to what they get – the reward or punishment.














Surveillance Assessment Plan (SAP) (1)


			Defines how you will measure the contractor performance against performance standards in the SOW


			Focuses on quality, quantity, and timeliness of outputs, NOT on steps or procedures


			Includes:


			assessment method(s)


			schedule


			how performance data will be captured


			acceptance process


			Is a “Living” document








Requirements in Performance Based Contracts


			 Remember performance standards should be specified in a performance based SOW


			“Living “ document because as project matures, confidence in contractor can change one way or the other so assessment methods may change accordingly.


			You need to write the contract so that you have the agility to change the PAP over time.  You might want to change emphasis if contractor is neglecting a certain area – make sure you get that in the contract.


			Assessment methods:  What approaches are we going to use – more on this later.


			Schedule:  Do we evaluate every night, 3 months, 6 months, etc.


			This is another thing you want the right to change.  If you are measuring very often and all is well, you can lengthen the cycle.  Conversely, if all is not well, you may need to tighten the cycle.


			We must know and document  AQL – Acceptable Quality Level.  It is not on this slide. But it is going to come up later.

















Surveillance Assessment Plan (SAP) (2)


			Write SOW and SAP simultaneously


			If you consider what you are going to measure, you will write better requirements


			If you put off writing SAP, you may not have requirements  or performance standards that can be measured


			Consider:


			resources to manage the contract - don’t spend $1000 to assess $100 worth of work


			criticality of product or service








Requirements in Performance Based Contracts


There is a strong relationship between the PAP and the SOW, therefore, do the PAP and the SOW at the same time…it helps you write better requirements.


Another reason to do the PAP and the SOW at the same time is that I don’t want to ask for things in the SOW that I will never measure.





The SOW and PAP can be in 1 document or separate…it is Procurement’s call





Consider what it takes to manage the contract.  Look at criticality of product or services – especially safety.  Some things need to be right all the time, for other items, this may not be the case.














Surveillance Assessment Plan - Example


The Contractor shall provide taxi service so that pick-up time is within 5 minutes of request time.





The contractor shall manage to his SDMP.  








The contractor shall install software upgrades within 2 days of receipt and with no discernable disruption to service.


Examine contractor’s log  


Monitor complaints





Compare schedule to release 


Examine release defects





Random checks of upgrades  


Monitor disruption complaint log





Requirements in Performance Based Contracts


You might call this a Quality Plan or a Surveillance Plan, we’re seeing many different names for the same thing.  What it is is how you are going to measure performance.





This is where you must “verify” that the SOW has been met or exceeded or not met, similar to the way you must “verify” requirements in the specification.  Only nothing in the SOW is as solid nor as easy to verify as a requirement for a product.  Just as we are supposed to do for product verification, we are supposed to know ahead of time how we are going to do the measurements and who is to do them.  We have to have a plan that we can use.  














Assessment Methods


			100% Inspection











			Random sampling














			Periodic sampling














			Trend analysis























			Customer feedback




















			Third-party audits





			Infrequent - crucial tasks or safety health risks


			$$$$$








			Frequently recurring tasks


			Large instances - $$$








			At specific intervals or dates


			Infrequent tasks - $$$








			Used regularly & continually


			Create data tracking method


			Use contractor metrics








			Used to supplement


			Likely subjective, may be complaint oriented


			Validate








			Independent


			Ensure data provided to both parties








Requirements in Performance Based Contracts


The PAP says how we will assess the contractor’s performance.  These are some possible ways to measure.





Assess the contractor’s performance as we go along.  There are different methods but we don’t want to make it costly.





Methods:


100% inspections – There are times you are going to have to do this, especially when safety is concerned but you don’t do often because it is expensive.





Random sampling - You would do this when people are asking for certain quality products coming off the line.





Periodic sampling – Do this at intervals or dates.  Would do periodic sampling during design reviews, test plan reviews, etc.





Trend analysis is very good.  You are looking for discrepancies over time and you collect metrics so that you can identify X many problems and hone in on source of the problem.  By keeping track and looking at trend and sources of errors, you can make errors go down over time.





Customer feedback is very subjective.  If you are getting lots of complaints, things are not going very well.  In other words, this is very complaint oriented.





3rd-party audits:  Independent.  These people are not immersed in the middle of things and gave give an independent viewpoint.  You need to make sure that the results of the audit are provided to both parties…you and the contractor.














New Chart(s)


			Additional examples of objective measures of contractor’s performance/how to know when work is satisfactorily completed  (e.g., some examples from July class discussion notes)








Ivy Hooks (IFH) - Expecting charts from Suellen (SE)











Incentives (1)


			Can use positive and negative


			Should be realistic, attainable, and affordable


			Define standard performance, maximum positive and negative incentives, and units of measurement in the solicitation





Reward for outstanding, but do not penalize for fully satisfactory but less than outstanding work


			Assess to confirm incentives have the intended impact on contractor performance








Requirements in Performance Based Contracts


Double-edged sword because:


			 too much may not be worth it to the government – more than what extra quality in product or service is worth


			 too little may not motivate the contractor – is it worth his effort?








Incentives can be positive or negative but government does not do negative that often.





Define standard performance…what will we accept.   This should be in the requirement, not stated separately elsewhere.  





Reward for outstanding…this really helps us…e.g., error free code for 6 months.  But again, don’t penalize for fully satisfactory work.





Incentives are a two edged sword.  Contractor will use to make the biggest profit, but could then not do what you want --- so you have to be sure the incentives motivate what you want.














Incentives (2)


			Apply selectively to motivate contractor efforts that might not otherwise be emphasized and to discourage inefficiency


			Apply to most important aspects of the work, rather than every individual task


			Negative incentives - represent as close as possible the value of the lost service and address remedies


			Past performance affects the contractor’s ability to get future work and is therefore a big motivator
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Here is some advice from PBC contract literature.





The negative incentives have to hurt.  Make sure that you address the remedies relative to your loss.





Another incentive is the contractor’s ability to do future work…this is a major motivator!!.














How good is good enough?


Example: Help Desk


			SOW Performance:  Answer 95% of questions in less than one working day and the remaining 5% within one week.  Maintain the log and statistics to a 98% accuracy.


			Contractor gets regular fee if they do this.


			What do you want to do if they miss the mark


			punish if they fail?


			reward if they exceed?


			Nothing?
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This is for the help desk.  This is what we want and the question is do we want more – need to give an incentive if so


How to get their attention if they do less?  If contract written for optional year contracts this can be enough – if they are failing they are not going to get those optional years.  Or, we could have them lose part of their fee if they don’t perform.  





Everything to this part has been pretty academic.  It has not involved your work.  We are now going to shift to what you do and you will be working in teams.














New Slide


			Examples of positive and negative incentives
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Exercise:  Real product and task order SOWs


			Read the SOW and make notes about good points and concerns


			Discuss with class


			Read the Task Order and make notes about good points and concerns – save for later














What’s Next


			Acquisition Overview


			Performance-Based Contracting


			Top-Down Approach to PBC


			PBC SOW Requirements Development


			PBC Front-End Analysis:  Overview of the 3 Steps


			Step 1:  Analyze the Work


			Step 2:  Analyze the Quality


			Step 3:  Analyze the Data








			Writing Effective Statements of Work


			Wrap-Up














PBC SOW Requirement Development


Define


 Scope


Develop


Ops Concepts


Identify


Interfaces


Write


SOW Req.


Capture


Rationale


Define Quality


Set 


Incentives


Organize


SOW Req.


Baseline


SOW Req.


Need


PBC Analysis


1.  Analyze the Work


2.  Analyze Quality


3.  Analyze Data Needs
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Points to be made:


SOW requirement  writing is not the first thing that is done. Much analysis, possibly some market research, and other activities precede the documentation of the SOW requirements in a Performance Based Contract.  Notably, scope needs to be determined that bounds the SOW and ensures that the SOW tasks are written to the same set of needs, goals, objectives and with the same operational concept.  Must capture the “vision.”


SOW requirements are usually not all frozen and unchanged.  They will likely change over the life-cycle of the project, even if you do a great job up front.  Other factors, often external, such as a budget, can change and cause the SOW requirements to be changed.  The key is to minimize changes due to bad SOW requirements! 


In writing good SOW requirements,  you must  include, at an early and over a continuing period of time, people (stakeholders) that are involved. 

















What we need to do up front


Spend enough quality time to define the project before SOW requirements are written
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You want to emphasize understanding and documenting scope so that everyone involved is playing to the same sheet of music.


If each person writing requirements or reviewing requirements has a different perception, then there is going to be a lot of trouble.  This means that the desired perception must be agreed to and documented and shared with everyone.


A natural approach, especially among engineers, is to make assumptions and to never bring those to anyone’s attention. If you make assumptions, you must get them aired - early and you must document them so that they really are aired.


People define implementation and operations when they intend to write requirements -- it is from lack of knowledge, not to be difficult.  


Each of these items can lead to incorrect requirements and later  we will address how to combat the problems.


Just knowing the problems can exist will help you in improving because you will become aware of what to watch for.

















Step 1 - Analyze the Work





			Job Analysis - what do we need and what kinds of services and outputs are to be provided by the contractor





			Organization Analysis - what is our need- maybe we don’t need it





			Work Analysis - what is involved, where are interfaces





What do we really need?
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There are three steps to analysis:


			Job Analysis - What is the job, what is the product?  Job analysis is not real fun when you have to do this for purposes of outsourcing!!


			Organizational Analysis – Are other organizations involved doing any of this type of work? Do we have any duplication of effort?  Do we really need this because the organization is changing?  In other words, what we do today may not be needed in the future (business process reengineering).


			Work analysis – What is involved?   What interfaces does the contractor have to deal with and what do we have to do?  What do the handoffs between the contractor and us look like?

















Step 2 - Analyze Quality





			Performance Analysis and Standards


			How can the product or task be measured and what performance standards and quality levels apply?


			Identify Acceptable Quality Levels (AQLs) - max allowable error rate or variation from standard.


			Is each standard necessary, carefully chosen, and not unduly burdensome? 


			Optional - contractor price based on different target levels.





How well does it need to be done?
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			What can we measure?


			What are acceptable levels?  Note that the least tolerant AQLs are usually more costly – small tolerances cost more $ usually


			Do we need all these standards?  Ask…do I really want to impose these standards?


			Can we have different pricing and incentives?





 














Step 3 - Analyze Data


			Directives Analysis – how many of our documents do we need to impose – reference documents


			Workload Analysis – an estimate of the workload to be performed and the items and services that the Government will furnish the Contractor.  


			Cost Analysis – government estimate, proposal evaluation, and positive and negative performance incentives.


			Assessment Data Analysis – what data do we need from contractor to assess performance, when do we need it 





What data do we need to give to/get from the contractor?





Ivy Hooks (IFH) - Check to see if cost analysis stays on this one.  IVY
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			Directives:  What documents do we want to impose on the contractor?  This is not a place to list every document that you know of.  What do you want to impose to make sure the contractor has information needed to do the job or has direction, in terms of standards, to do the job?  


			Workload:


			We have been doing a task in-house and we decide to give it to the contractor: we have to explain what is going on now, how much we have done, what we will provide and what the contractor has to provide. Provide any known historical data as well as projected if applicable


			If we have a current contractor and are rebidding:  we have to provide information about the current situation to make it a level playing field, otherwise only the incumbent has the information necessary to bid.  If the current contractor produces 12 upgrades a year and has a staff of 12 then you need to make that clear.  If they only produce one upgrade a year and a staff of 12 that is needed information.  You have to say if you are continuing to expect 12 or 1 upgrade per year or something in between.  This does not mean that another bidder has to have the same staff, they just need a ballpark for what is happening.  


			If you are outsourcing, get a tour of the facilities.  For example, tour a Call Center and ask what information they would need if they were to bid on a project,





			Costs analysis: 


			 There should be someone in your procurement organization who can do an analysis of what this will cost – a range of what it might cost.  If you get a bid that is ½ of the expected cost, you have to make sure there is something unique that the contractor can do to bring in the job for so little money.  If you get a number of bids, all over what the should cost is, you have to believe that you didn’t give the contractors the right data or maybe you have flawed analysis.  At any rate you need something to compare to so that you can do a better analysis of the bids coming in.


			Cost analysis needs to evaluate the way you are doing incentives – is the negative enough to keep the contractor in line or repay the customer if the contractor misses the mark.  Is the positive even worth shooting for?  Can either of these be used against you the customer?








			Data Analysis –


			How are you going to evaluate the contractor?  What data do you need to do it?  When do you need it?  Don’t get ridiculous with data.  This is PBC, you are not looking at every nut and bolt nor every dollar and cent. 


			Another aspect of data needs is what data do you need if your contractor goes away?  If you rebid, if you take back the work, if you have to terminate the contractor, what will you need to continue your operations uninterrupted.  


			Two rules of Data Needs:


			Don’t ask for what you don’t need – data cost money to get, to maintain, to assess and review.


			Do ask for everything you could possibly need!!  --  ask for it now might not cost much – have to come back later and ask for and you will pay dearly











The more r information we include in the RFP, the better job the respondents will do in bidding the job!














Tasks


			Service and support type contracts often include “additional” work that must be documented as tasks when the need arises.








			Questions to ask for each task are:


			What do we really need?


			How well (when) does it need to be done?


			What data do we need to give and get from the Contractor?
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Writing tasks is like writing the original SOW – same questions.  Difference is that some things are already defined in the SOW and can be cited.  Some restrictions are also put in place by the original SOW and the proposal (combination is the contract).














What’s Next


			Step 1 Analyze the Work


			Determine the scope


			Vision


			Stakeholders


			Interfaces














Step 1:  Analyze the Work


			Job Analysis


			Obtaining information


			Viewpoints


			Organization Analysis


			Sharing the Vision


			Stakeholders


			Work Analysis


			Operational Concept


			External Interfaces


			Exercise














Customer/User Viewpoint


			How do we operate today?	


			What do we want to do differently?


			What new features or improvements do we want in an existing or replacement product or service?


			What is the end product or output of the service?


			What do we think is possible/impossible?


			Why do we need these changes?


			How do we want to maintain the product?


			How will we deploy the product?
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Contractor Viewpoint


			Do I understand the customer’s operations?


			Do I know the customer’s environment?


			Do I know how many and how much is needed?


			Do I do maintenance or does someone else?


			Who handles deployment or logistics of the product?


			How often will upgrades/replacements be made?
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You must think about what the potential suppliers of your service or product know about you.





You must provide information to help the provider answer your RFP and perform your work.





What does the contractor need to know about how we operate.  Do they need tours to see current operations?  Do we have things documented, by us or current contractor that they need to do the job?





Example:  Who does the deployment or will the contractor just toss the product to the government.














Customer Responsibility


			Inform the contractor


			Answer the questions that need to be answered


			Be clear


			Be reasonable














What is Possible/Who Can Do It?


			Search the web


			Ask other centers/agencies


			Attend trade shows 


			IEEE, AIAA, ASME, others


			Market Research


			Request for Information (RFI)














Market Research


			Why?


			helps in all PBC aspects


			helps acquisition team become informed consumers & develop optimum strategy


			When? 


			product or service is commercially available


			before writing SOW 


			What?


			collects & analyzes commercial capabilities


			Who?


			all members of acquisition team depending on research area
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Question:  Who has written SOW for products?  For services?  Who has done market research?  What type of research?





Think about it…what is the first thing you do when you think you want to buy something…HELLO GOOGLE!!





You have to do market research.  What kind of options are you looking for.  The research helps us understand what is available, what it will cost…it helps us become a better informed consumer.





Why?


			With market research you learn what is possible.  We all have these mental images of what we want and we think it will be easy but it is really hard.  With market research, we find out what is reasonable and if it can be done with existing dollars.  We find out who and what is out there and we understand what we can ask for.


			Helps understand alternative marketplace solutions


			Provides potential price expectations


			Assists in overall acquisition planning


			Helps to keep up with latest technology & market trends


			Market research helps determine commercial availability, who is saying that they have this tool.


			Include site visits in your research…you can save huge amounts of money as well as potentially avoid huge delays.








When?


			You need to do market research before writing the SOW








What?


			Helps us build performance objectives and standards








Who?


			Have to share information so that everybody knows what is out there.




















Request For Information (RFI)


			RFI is good way to gather information


			RFI material can be used to develop SOW


			What is feasible?


			What is probably not feasible?


			What are the different sources?  How many?


			Need one or more RFP’s?
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In addition to market research, we can also do RFIs.  





Example:  send out an RFI stating that you have this db and you want to outsource maintenance and upgrades.  An RFI is a good vehicle for soliciting what can you give me and how can you do it.





The RFI responses can be used to develop the SOW as well as product requirements because you ascertain what is feasible and not feasible.





RFI responses enable you to identify the different sources of products and services as well as determine how many RFPs you need to send out.  Sometimes we think that we can save dollars and effort if we have 1 RFP.  But based on the RFI, we may find that a contractor can do one thing but not another and so we have to develop more than 1 RFP.





Get word out on the street early that you will be sending out an RFI.  Often, companies don’t invest in responding to RFIs because they have seen in the past that we have always used this contractor or that contractor.  With an RFI, we are essentially announcing that we will consider other companies based on RFI response, not cronyism.





SWITCH OVER TO PERFORMANCE BASED CONTRACTING presentation prepared by John Baniszewski.  This is particularly for NASA classes.   John presented this at a meeting at GSFC.














Major Reason for Requirement Defects


			Undefined scope


			Unshared vision


			Lack of operational concepts


			Forgotten stakeholders


			Forgotten life-cycle phase


			Ignored driver














Share The Vision
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MAIN POINT:  Without a shared vision, everyone creates his own and all work will follow the vision – lots of visions, cannot converge on a solution.





Example: 


			Management or marketing has a view that possibly came from the customer


			Architects and designers mull over the vision and modify it for what is feasible -- possibly with no contact with the customer


			Developers take off with their own vision which only bears a small resemblance to the original


			Meanwhile, no one has been talking to the customer who has a whole new expectation








Ask students what they think the main reason was for the differing expectations and how this could be prevented.





Ask students “For the projects you are working on, has there been a clear vision of why the product should be built?”





One main reason could be the lack of a shared vision.





You have no hope of achieving your goal if you do not maintain a clear vision and share it with everyone throughout the life-cycle.



































Stakeholders 











Engineering


Designers


Software


Logistics


Operations


Testing


Manufacturing


Service


System


Engineering


Marketing


Customer


Reliability


Developers





Security
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MAIN POINT:  There are a lot of stakeholders and they vary for different projects.  





We have developed the basic need for the product or project.  Now we need to begin soliciting inputs from our stakeholders to develop the remainder of the scope information and obtain buy-in.





Who are the stakeholders?





Stakeholders are the people who are buying the product, those who will use it, those who sell, develop, market, maintain, test, it --etc.  


Anyone who can poke a stick in our wheel


Anyone who has an investment in our project





This chart illustrates the many different areas that might be affected by, and hence stakeholders, in a project.  





Not all of these people are needed to actually create the the scope or write the requirements, but you need their input.  Make it easy on yourself and them.





Points to discuss


All stakeholders are not equal – the customer probably holds a bigger stick than anyone


Don’t want to ignore end users and operators – need info directly, not from their bosses


How many views do you need?  Question is, what do you want to do over later because you forgot.





Students: This chart should be tailored to your organization before use!

















Product Operational Concepts








Customer-Centered Products, p. 80


Development


Test and Verification


Transportation


Deployment


Installation


Integration


Transition


Manufacturing


Training


Logistics


Upgrades


Operations


Maintenance


Storage


Disposal





Requirements in Performance Based Contracts


MAIN POINT:  When I go through the Ops Concepts, I start thinking about what does the customer need to do and what do I need to do.


  If you only do for operations, you will be missing major requirement drivers.  If you do not cover all viewpoints, you will miss lessons-learned and requirements


  Operational concepts should be solicited from all stakeholders.  This is a primary method for documenting and sharing stakeholder knowledge.


  It is important that the operational concept cover the entire product lifecycle.  Many people will focus on just the operations and ignore the other phases of the product life-cycle.  This is a mistake.  By covering all of the life-cycle of a product you will help prevent missing requirements.  Operational concepts describe  how a product will be used, manufactured, tested, installed, stored, and decommissioned.


  Can draw a matrix on the flip chart showing stakeholders on the rows and lifecycles for columns.  Not all stakeholders are involved in all lifecycle phases.  Multiple stakeholders may be involved in a single lifecycle.  In this case there can be differing perspectives and conflicting views.


  You [instructor] need a story, preferably from your industry, that illustrates what happens when you don’t do this.  If you do not have a story, use one from the Customer-Centered Products book or contact CAI for a story.


Benefits Ops concepts:


			Fills in the holes - Avoid requirement omissions


			Allows evaluation of “what if” situations


			Identifies Interfaces/ interface issues


			Promotes a shared vision -  Increase understanding between all stakeholders


			Establishes a common vocabulary


			Reduces Conflict


			Identifies assumptions, issues, and risks 

















Service Operational Concepts


Customer-Centered Products, p. 80


Order


Receive
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Log Question


Install
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MAIN POINT:  We have to think about the work flow that will need to take place.  We don’t have to prescribe how to do it, but what it is.  We can even just specify our required output and let the contractor describe how to get there!





Notice that for these operational concepts we are looking principally at work flow.  We will also consider the input and  output of each of the work flow areas because we need to consider who controls or knows what information.


  Operational concepts should be solicited from all stakeholders.  This is a primary method for documenting and sharing stakeholder knowledge.


You [instructor] need a story, preferably from your industry, that illustrates what happens when you don’t do this.  If you do not have a story, use one from the Customer-Centered Products book or contact CAI for a story.


Benefits Ops concepts:


			Fills in the holes - Avoid requirement omissions


			Allows evaluation of “what if” situations


			Identifies Interfaces/ interface issues


			Promotes a shared vision -  Increase understanding between all stakeholders


			Establishes a common vocabulary


			Reduces Conflict


			Identifies assumptions, issues, and risks 

















External Interfaces


Product


			Hardware


			Printers


			Controls


			Satellite structure


			Test Equipment


			Software


			COTS


			Operating system


			Other software





Service


			Government entities


			Other vendors


			State agencies
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MAIN POINT:  Products have interfaces and so do services





To do a job you usually need more than just your system or service.  This usually involves interfaces that are external to what you have to provide. 


	


Interfaces are prime places for problems and failures.  For a product, if you don’t define the interfaces early and ferret out what they mean, you may not be able to test or operate your product. 





For services the interfaces are often people, thought they can involve some equipment.  For example, the contractor may be responsible for supplying power to a facility.  The contractor has to connect to the main power supplier to acquire power.  In services and in support for product development the contractor will have to work with government agencies and the customers own teams of people to make the work flow.





For example:  The contractor is to run the help desk for a computer system – The help desk personnel will interface to users and probably to vendors outside their own organization to resolve problems.  No matter what system they are working with, it will be connected to others – internal networks to external networks, access to the internet, etc.  Processes and procedures for handling interfaces is critical to success.  You need to know where you have to provide access and control of the interface and where you need to hand it to the contractor and this must be documented.














Step 1 Exercise


			Select a specific project from earlier exercise


			Which of the questions do you need to answer in order to define the scope of the project, in order to do the job analysis?


			Who are your stakeholders?


			What are your interfaces?











     





Ivy Hooks (IFH) - Ivy rework notes for this exercise
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Instructions:  You have projects from earlier exercises.  They should have defined the overall what is needed – a contractor to maintain a facility, a contractor to develop and maintain code, a contractor to be the system administrator for our IT systems.





To determine what you need, pick one project.  Define an operational concept for what the contractor would do.  Discuss what you do now and what you want to do differently with this contractor.  





Ask yourself as you state things that you need if you really need it or if you have just always done business this way.   Look at what might be done differently if you didn’t constrain yourself to what you are currently doing.





As you go through the operational concept identify any interfaces that the contractor will have to do this work.





Consider a flow chart or ffbd for illustrating the operational concept.














What’s Next


			Step 2  - Analyze the Quality


			Minimum Performance Standards


			Incentives/Disincentives


			Acceptable Quality Levels (AQLs)














Minimal Performance Standards


			Set at minimal Government will accept


			What is acceptable gets the base dollars
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			AQLs go hand in hand with performance standards.


			What are AQLs?


			Thresholds


			Minimally acceptable performance level(s)


			Typically stated as:


			 % of required conformances, e.g. clean, 95% of the time


			a number of permissible deviations, e.g. 1 error per x time period





			Use market research


			Look for specific commercially accepted standards


			Seek input – industry, other projects or programs, other offices or agencies


			

















Incentives – Disincentives 


			Can incentivize for higher performance 


			 worth it to both the the Government & Contractor


			must be actually doable.











			Can take away money for failure to perform 


			needs to be enough to make the Contractor want to avoid this situation 


			more than pay for the measuring.





99% versus 95%
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			AQLs go hand in hand with performance standards.


			What are AQLs?


			Thresholds


			Minimally acceptable performance level(s)


			Typically stated as:


			 % of required conformances, e.g. clean, 95% of the time


			a number of permissible deviations, e.g. 1 error per x time period





			Use market research


			Look for specific commercially accepted standards


			Seek input – industry, other projects or programs, other offices or agencies


			

















Incentives -- Not Just Money


			Contract Options


			Set standards for getting options


			Prepare to re-compete if standards not met





			Added work


			Set standards for increase in scope


			Prepare to give work to another contractor if standards not met














AQL allowable error rate


			Avoid relying on cumbersome and intrusive process-oriented inspection and oversight programs to assess contractor performance.
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AQL – Acceptable Quality Level





My admin cleaned out the coffee pot one day and lost the basket.  The next day, the admin spent all day on the phone in search of a new basket.  Finally I asked, considering how much time you have been on the phase in search of this basket, and what I pay you per hour, don’t you think that it is probably cheaper just to go out and buy a new coffee pot.





Play like it is your money.   Make sure that your inspection and oversight programs do not cost more than the benefit that can be achieved.

















Common Problems


			Not stating requirements correctly 


			Using performance metrics as requirements


			Overstating performance metrics – don’t always need meets, exceeds and fails.


			Too complex and not enforced














New Slide


			Add chart(s) on additional examples of performance metrics – to illustrate the preceding charts, prior to the exercise
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Step 2 – Analyze Quality Exercise


			How can the tasks be measured and what performance standards and quality levels apply?


			Is each standard necessary, carefully chosen, and not unduly burdensome? 


			What are acceptable quality levels (AQLs) - max allowable error rate or variation from standard?


			What are the positive and negative incentives we want to impose?
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Look at performance standards you want to apply and think about what measurements you want to apply, what really matters, how you will measure.














What’s Next 


			Step 3 Analyze the Data


			Directives


			Workloads


			Deliverables














Directives – Reference Documents


			Standards


			Do you need one for electrical if there is none?


			Do you need one for welding if you don’t know if there will be welding?


			Do you know how to document references?


			Parent documents


			Everything isn’t a parent even though it may be in the same program


			How much do you want the contractor to study?


			What can you let the contractor decide?




















Only Mandatory Referenced Requirement


Replace the leather on the helicopter seats.
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Note cow manure story because very obsolete standard was put on contract.





A RFP was sent out to a number of companies to replace the leather on the helicopter seats.





3 proposals were received but one proposal was much higher than the others.





As the proposal review team was sitting around the conference table, they pondered why this one company submitted a much higher bid.  One member of the review team said that in order to get a bid from this one company in line with the other bids, you are going to have to remove the manure from the RFP.  One of the other members said, we don’t talk like that around here.  The member then proceeded to inform everyone that in the RFP, someone put in the reference section a 1918 Mil spec for the making of saddles.  Within that mil spec, it stated that because horses do not like the smell of cows, the leather shall be soaked in manure for a period of time and then processed to remove the manure smell.  Taking the RFP and attachments at its value, the one company estimated the cost to treat and clean the leather prior to install which proved to be costly given all the EPA standards we are subject to today.


 


So the point is, make sure that you reference only mandatory requirements.

















Workloads


			How big is the building to be painted?


			How many widgets per hour?


			How many calls to a help desk?


			How many computers to repair?


			How many tests to run?

















Workloads	


			What do we know from current operations?


			What would we like to see improved?


			What does incumbent know that competitors need to know?














Essential Deliverables


			Define only what the contractor shall provide to government and when








			Ask?


			Do you really need this to do your job?


			Do you need this to assure that the contractor has done his job?


			Do you need this to manage/maintain something if the contractor is changed?
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Think about why


			Because we always have done it this way


			Duplications from other SOWs 


			Lots of copies


			Paper instead of electronic


			Frequency


			Necessary














Necessary Data


			Data that will be there as a course of the work being done – timeliness and content may be part of standard for performance


			Data that is needed to manage – information that the  Government needs to assess where the Contractor is relative to tasks done and costs and schedules


			Data to prevent the Government from being held hostage – if you ever need to recompete the work,  you will need certain information to define the work and other information to turn over if a Contractor other than the incumbent is selected. 


			Need to make sure that data that is needed is paid for by the contract.
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 Some pertinent questions:


			 Is data needed for government to make a decision?


			 Is data needed to evaluate contractor performance as to the what's not the how's?

















New Slide


			Add chart(s) on examples of deliverable for product contracts and for a task under a task order contract.  Include metrics report deliverable with suggestions for metrics to be reported, as well as requirements, design, test documents, etc.
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Step 3 – Analyze Data Needs Exercise


How much of our documentation do we want to impose?


What are the items and services the government will furnish?


What is the government estimate of the workload and cost of effort?


What data do we need from the contractor to assess performance and when do we need it?
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What’s Next


			Acquisition Overview


			Performance-Based Contracting


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Rules for Writing Requirements


			Exercise


			Documenting Rationale 


			Exercise


			How to Get Started:  Steps for writing the SOW


			Exercise


			Wrap-Up














Communication problems





Requirements in Performance Based Contracts


MAIN POINT:  Communications is hard and miscommunication happens all the time.  Requirements are communication between someone who wants something and someone who has to produce that something.





Talk the class through this as follows:





The women asks the wizard :”Do you have a cream for wrinkles?”


The wizard gives her a container of cream and says “Here you are.”


The women uses the cream and gets wrinkles, which was not her intentions so she returns to the wizard and says “Perhaps I didn’t make myself clear.”





She, the customer is not happy with the results – she wanted a cream to take away wrinkles but the wizard misunderstood “cream for wrinkles” and thought she wanted a cream to make wrinkles!!  





The problem is each person interpreted a word based on their own set of filters and assumptions.  Unambiguous terms result in misunderstandings and thus stakeholders expectations may not be meet as a result.





This is typical of the issues we face when writing requirements.  Requirements are how we communicate the features and quality desired in the product to the designers and implementers.  We must make them as clear as we can.





Message:  Requirements are communications.  Clear communications help eliminate misunderstandings.




















Rules for Requirements


State WHO shall do WHAT


Use active verbs


Use consistent terminology 


Keep simple


Avoid duplication


Avoid imprecise terms


Avoid catch-all phrases


Use the correct terms


Avoid stating implementation


Avoid stating operations


Don’t over specify  


Clarify government involvement
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Again the simpler the better


			 Some examples:


			 Inconsistent terminology – hole, orifice, aperture


			 Imprecise terms – timely, user friendly, maximize, easy to use


			 Catch-all phrases – etc., where appropriate


			 Right terms – shall, will, should


			 Don’t state the “how's”


			 Don’t over-specify go on and on and on…giving too much data and we’re going to be blamed…not the contractor


			 In PB SOW, we have a problem of taking away work and returning to contractor and taking away and giving back…this allows the contractor to say waiting for government response. 

















State: Who Shall Do What


			The contractor shall conduct formal quarterly project management reviews.





			Reviews shall be in briefing chart form and shall be provided to the Government in electronic format.





			Rewrite:  The Contractor shall provide review material in electronic format (period of time before review).  
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The Contractor shall report technical progress and resource expenditures as required in Section F.





Good requirement  - Someone needs to define what a formal project management review means.





Bad requirement – we are writing a requirement on a review.  Shall be (bad noun and bad verb).  Two shalls.  Rewrite:  The contractor shall provide review material in this certain electronic format.























Who does What


The Government anticipates there shall be no more than 2 web policy changes or new issues FY.  


Is this information? – then remove shall and replace with will.


Is this a requirement on the contractor? – Rewrite:  The contractor shall provide web policy support for up to 2 web policy changes or new issues each FY.  
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).























Use Active Verbs (1)


			This task shall be completed within 275 calendar days after Notice to Proceed.  








 If you see shall be, you will almost always need to rewrite and you may be missing the real “who”. 





			Rewrite:  The contractor shall complete this task within 275 calendar days after Notice to Proceed
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			This is simple to fix,.  This one is simple to fix and probably isn’t going to cause any problems.  Others are not so easy and can cause problems, so best to always avoid.




















Use Active Verbs (2)


			Due to …., the contractor shall be required to perform iterative testing of any developed software modules to …..  








 


			Rewrite:  The contractor shall perform iterative testing of developed software modules to…..
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This is a long and convoluted requirement, it is only partially shown here.  We are just addressing the use of passive versus active and will cover more about this requirement when we deal with long complex requirements and how to separate out the rationale.  

















Use Consistent Terminology (1)








Entrance


Portal


Gate


			Throw away your thesaurus








Requirements in Performance Based Contracts


Gate, portal, door…pick one.

















Real Example – Inconsistent Terms


			3.3.       Electronic Task Assignment System


The contractor shall establish, implement, and maintain a management control system required for planning, organizing, and controlling Task Order activities. The Contractor shall automate the task flow process as defined above ……… The automated system shall allow for the electronic initiation, routing, review, ………………. The contractor shall track individual TA estimated cost, ……….. In addition, the contractor’s automated management system shall track the status of Task Assignments from planning to completion and record projected and actual resources data for each Task Assignment with graphic, tabular, and narrative descriptions. The contractor’s tracking system shall also provide input data to the Task Order award fee evaluation process by tracking each task assignment’s performance metrics for proposal response, timeliness, costs, and other metrics required by the Government to track and score performance. These Task Assignment data shall be the same information that is in the monthly progress and financial reports required in Exhibit E……














Use Consistent Terminology (2)


			Different terms are confusing, do they mean different things?


			Management Control System


			Automated System


			Contractor’s Automated Management System


			Contractor’s Tracking System


			Task Assignment data
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All these are in one paragraph in one SOW.  I think they are all exactly the same thing.














Keep Simple


			Don’t use multiple shalls in a sentence –    two shalls = two requirements.


			Don’t write long rambling sentences – in descriptions nor in requirements.  


			Use good grammar
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2 shalls = 2 requirements





Take out the second shall.





Rewrite: Reviews shall be in briefing chart form and provided to the government in electronic format.





The example link shows long rambling and bad grammar very well.














Real Example – not so simple


The objective of this TA is the development and implementation of software modules written in ANSI standard Fortran (77 or 90) which can be linked and executed with existing NASA-developed and NASA-funded, contractor-developed codes to provide methods for regularizing the ill-posed deconvolution algorithm using Singular Value Decomposition (SVD) as the solution method. The software to be developed under this TA shall be executable on hardware running the Compaq UNIX (formerly DEC UNIX) operating system. Due to the evolutionary nature of the deconvolution algorithm development, the contractor shall be required to perform iterative testing of any developed software modules to verify correct implementation of the regularizing filters for the SVD solver, as well as verifying that optimal regularizing parameters may be auto-generated.











Avoid Duplication


			Don’t want the contractor to do the work three times


			Don’t want to be charged three times


			Don’t state three times
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			This contractor shall statement was in three sections in a two page task order.  The date was in two places. 


			 You are at risk, plus it looks like more work than it is.





			If you change one you have to change all.  If you don’t keep them alike you are opening pandora’s box

















Real Example -- Duplication


1 Description of Task


The contractor shall fabricate the Inflatable in accordance with sections TBD and TBD of the IRVE Reentry Vehicle Specification, version 1.0.


2 Task Deliverables





2.2 Inflatable & Inflation System


2.2.1 Inflatable


The contractor shall fabricate the Inflatable in accordance with sections TBD and TBD of the IRVE Reentry Vehicle Specification, version 1.0.


Delivery: October 15, 2004





All this information is also in a table of deliverables
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Point out that shall is not supposed to be in a description section.   














Avoid Imprecise Terms





			Minimize unavailability of system services  --And you are going to measure “minimize” how?








			The contractor shall support independent assessment and other program-level and/or NASA Headquarters-level mandated activities.








Requirements in Performance Based Contracts


Avoid terms that can be interpreted different ways by different people.





what are you asking these people to do.  We will want support to do some independent activities.  Will need to insert T&M to support meetings.




















Avoid Catch-all Phrases


			Etc.


			Including, but not limited to


			All


			Necessary


			And/or








			The contractor shall submit other data as requested in the SOW that is not part of a required deliverable.
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“All” is implied…you do not need to say it.  The requirement would be maintain the data…I don’t need to say maintain all the data.





When you use “or” alone you might want to say “either on or off”.





Requirement statement:  What other data?  I think they included this to cover their bets.

















 Use The Correct Terms


			Requirements are binding  -  Shall





			Facts or Declaration of Purpose  -  Will 





			Goals are non-mandatory provisions  -  Should








			Don’t use must
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MAIN POINT:  Requirements are complicated enough – stick to the basics, they have force of law.





There are terms used, rather universally, for requirements specifications.  Requirements use “shall”, facts use “will” and goals use “should/may”.





The word “shall” is rather stilted and you probably don’t say it when speaking, but you need to use it in requirements.  We are trying to communicate -- this makes it much easier if we agree on the terms.  


If there is no “shall” a developer or contractor does not have to deliver!!  Some contracts base their bids only on the number of “shalls”.





Some think we no longer need this use of words, because the DoD has dropped many of its standards.  The fact is that many international standards, including ISO, use this convention.  Use the convention and even document the use of it at the beginning of your document so everyone knows what is meant.  Another reason to use these terms is that they have attained acceptance and definition in both the international and United States court systems.


 


Will:  Use if you are stating that the government is going to do something.





Should:  Can have goals in SOWs.  Lets the contractor know where you want to go.  I want to contractor to propose something that will result in minimal life cycle costs.  Can’t measure but tells contractor what I care about.

















Shall – Will – Should (1)


			The Government shall have final approval of the agenda content.








This document is not imposed 


on the government for implementation.  No requirements should be written on the government in the document.  Anything about the government is a statement of fact.





Use the word will instead of shall.
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Never write a requirement against the government in a contract.  I should use “will” to make it a statement of fact. 


			first bullet is a statement of fact and is NOT a requirement – should be WILL


			highlighted shall in second bullet is also a statement of fact – should also be WILL








On click you will get the picture.  This is a very dangerous type of requirement.  If we miss giving them approval, we don’t have an agenda.  It is better to say that the government will approve or adjust the agenda within x days of receipt of it from the contractor.  If the government does not respond in the allotted time, then approval is to be assumed.  Keeps government out of the loop.














Shall – Will – Should (2)


			For each evaluation period the contractor’s performance shall be measured…..








This is just a fact, use will instead of shall.





			The Contractor shall implement a Configuration Management (CM) program.  
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1st requirement – statement of fact, use will


 

















Shall only in requirements


			Do not use shall in a scope statement


			Do not use shall in a description


			Save shall for the requirements section and only for requirements
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Added this because I have been seeing shall statements all over SOWs














Implementation vs. Requirements


			How:  The aircraft shall have three engines (DC-3 initial requirements).


			What:  The aircraft shall meet the operation requirements with a single engine out. 





The magic of “why”





			How:  The System shall include flight performance instrumentation.


			What:  The System shall measure its flight performance.





What do you want to verify?





Requirements in Performance Based Contracts


Explain basic requirement was to carry passengers and how this didn’t meet it














Avoid Implementation





			The contractor shall perform design reviews with its subcontractors that are supplying major components or subassemblies
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			Boy are we in the contractor’s knickers.  You are telling them how to run their programs.  You want to hold them accountable…you don’t care how they do it.  If you imposed this requirement on the contractor, can you imagine how much they would charge to do this.  Let the contractor deal with their own subs however they want!!








 

















Avoid Operations


			Engineering/project changes shall be generated and processed in accordance with DRD XXX CM-002.





What is the real requirement?  What is the contractor to do?
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What are they trying to tell me?  They are talking operationally how they want things to work.  Sometimes these say what the customer is suppose to do or the operator, etc.





The question is, what do I want the contractor to do?

















Don’t Over Specify


			The contractor shall establish informal and/or formal relationships with other SLI contractors that are working in areas having interdependencies with the products of this task, such as the vehicle architecture and IVHM contractors, in an effort to establish mutually agreed upon requirements and interfaces and to provide a better integration of the products.





Pot Pie
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This slide is a PROCEDURE.  I mean what do they want?  The government probably wants the contractor to work with other contractors simultaneously but I probably don’t want to put this in a SOW.


 


GOOD EXAMPLE :The Contractor shall perform tasks related to software life-cycle development and maintenance.  Then you can let the contractor explain the pieces and use how well he does it as a discriminator.








Over-specifying is problem.


			The government over-specified for pot pie…they gave the contractor the recipe for pot pies.  Based on the recipe, there was no salt in the recipe and it was horrible.  Be careful what you ask for.


			Can say that the taste is at least as good as these other top brands and then have tester test.





Figure out what you are concerned about and then come up with that requirement.
































Clarify Government Involvement


			At the discretion of the Government, the contractor shall provide project management reviews at MSFC, GRC, the contractor’s facility or via teleconference facilities.


			The contractor shall coordinate dates and locations for the project management reviews with the Vehicle Subsystems Project Office.





What does this mean?


  Who is responsible for what? 
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Another problem is getting the government too involved and then we will get blame.


1st requirement rewrite:  The contractor shall submit X for government approval.  If not response is received in 5 days, the document is considered approved.





You are telling people how to do a basic job.





You really want certain amount of data available to you at a certain time.





The contractors management plan will state how they will do some stuff, you don’t have to state it.





At this time segue to another PowerPoint which shows difference between what was written PB and what was not

















Exercise


			Go back to the Task Order reviewed earlier


			Mark up more errors based on what you have learned


			Go to revised Task Order and identify the changes that make it easier to read
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This may be an SOW and may be a Task Order depending on the class














Rationale - defines


			Why a requirement is needed


			What assumptions were made


			What design effort drove the requirement


			Other data that will be needed to maintain the requirement over time
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MAIN POINT:  Rationale captured and shown with requirements is the single most effective thing you can do to make sure requirements are understood only one way.


CAH Comment – I have used the main point presented above to the introductory frame.





Collecting and maintaining requirement rationale takes extra effort at the beginning of the project, but it more than pays for itself before development is complete.  The additional information increases understanding and reduces misinterpretation.





In today’s world of high employee turnover and complex, long-lived products, well-documented rational is essential to better product development.














Rationale Benefits


			Key to understanding


			Reduce interpretation problems


			Facilitate maintenance and upgrades


			Preserve corporate knowledge
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MAIN POINT:  Huge benefits for a small investment – great ROI.





Collecting and maintaining requirement rationale takes extra effort at the beginning of the project, but it more than pays for itself before development is complete.  The additional information increases understanding and reduces misinterpretation.





In today’s world of high employee turnover and complex, long-lived products, well-documented rational is essential to better product development.


Documenting the rationale is like justifying the requirement – the clearer the rationale the better the requirements.





If you can’t document the rationale – perhaps the thought under consideration is not a requirement and it can be eliminated from the set.





Rationale will help you uncover unwanted implementation statements.





As the requirements improve, it will take less time to review them and there will be fewer misinterpretations.





The increased understanding that rationale provides will allow for better change impact assessments.





Rationale is useful in bringing new people up to speed quickly and serves to capture corporate knowledge.  It also helps downstream users of the requirements understand them better.




















Writing SOW Requirements Exercise


			Write three requirements for your own project


			Write rationale for each requirement


			Discuss with your team
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Now we’ll have the participants write requirements for their projects from day 1.  If several people are working on one project, they can work together, but if they have unique projects, let them work alone and then share with their team mates – this is something new,  may not keep.  














What’s Next


			Getting Started Writing and SOW
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How do you start writing a SOW?


Understand the scope of the effort


Outline the work that you want the contractor to perform


Capture all of the work in the outline


Avoid addressing more than one topic in a paragraph


Review the outline with the RFP preparation team, and make any identified changes, before proceeding to write the text
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4. Make each of the lowest level topics in the outline address a single cohesive activity





 5.  Review the outline with the RFP preparation team, and make any identified changes, before proceeding to write the text


For completeness of work topics


For clarity of the organizational structure














1.  Understand the scope of the effort


			Document the scope in Section 1 of the SOW


			Include background information as needed for the contractors to understand the scope


			Obtain consensus on the scope among the RFP preparation team and all stakeholders before proceeding














2.  Outline the work


			Based on the documented scope


			Organize the work by products and their associated activities














 3.  Capture all of the work in the outline


			Include activities necessary to develop the products defined in the requirements specification, e.g.





requirements definition


architecture


design 


			Include cross-product activities, e.g.





project management


configuration management


 systems engineering





Requirements in Performance Based Contracts


Others in top list


	manufacture


	different types of testing





Cross product activities also include: specialty engineering. risk management; interface definition and management; metrics collection, reporting, analysis and use; acceptance testing; quality assurance; mission assurance; NASA IV&V support tasks














3. Capture all of the work in the outline (2)


			Include service activities,e.g.





Operations


Maintenance


Database administration 


			Include government insight activities,e.g.





Program management meetings


Reviews


Electronic access to technical and management data


Access to subcontractors and other team members
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For example, operations, maintenance, database administration, system administration, data management


For example, program management meetings, requirements reviews, design reviews, test readiness reviews, other desired meetings (e.g., Technical Interchange Meetings), metrics collection and delivery, electronic access to technical and management data, access to subcontractors and other team members














Process for writing a SOW – Part 2


Fill in the outline with text that satisfies the rules for writing good requirements


Decompose paragraphs that are complicated or lengthy


Identify the technical and management data to be delivered for all products and activities


Identify the standards to be followed by the contractor
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6 Fill in the outline with text that satisfies the rules for writing good requirements


Clearly separate statements containing rationale, assumptions and other descriptive text from statements containing requirements


7 Decompose paragraphs that are complicated or lengthy


Many requirements in a paragraph may make it difficult to verify compliance


Consider separately identifying each SOW requirement


However, avoid decomposing to the level of specifying HOW to do the activities rather than WHAT is to be done 














8.  Identify the technical and management data


			Ensure each deliverable data item has a corresponding SOW requirement for its preparation


			Examples:  


			technical data—requirements specifications, design documents


			 management data—plans, metrics reports














9.  Identify the standards


			Place entire standard number and title and date in the Reference Document Section, e.g.


			IEEE Std 1058-1998, “IEEE Standard for Software Project Management Plans


			Refer only to the number in your requirements, e.g. 


			The contractor shall employ IEEE Std 1058 for software project management plans


			If the entire standard does not apply, cite the specific sections/paragraphs that apply, e.g.


			The contractor shall employ IEEE Std 1058, Section  3.4-3.7 for subcontract management plans
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Standards may be used to assist with writing your SOW text


For example:  IEEE/EIA 12207.0-1996, “Standard for Information Technology Software Life Cycle Processes














Process for writing a SOW – Part 3


Include section in the SOW for definitions of terms and acronyms 





Iterate through the above steps to refine the SOW





Review the SOW using the SOW checklist, and make any identified changes


Peer review sections with technical experts


Review entire SOW with RFP preparation team and all stakeholders
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Expect to need several iterations before a high quality, comprehensive, consistent and cohesive SOW is achieved














What’s Next


			Example Statement of Work for a product development contract
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The Product SOW:  A Hierarchy of Products and Activities








. . .





Product 1


Product N





Activity M


Program X


Activity 1


. . .





The top-level products to be developed for Program X





The activities to be performed across the top-level products











The Product SOW:  Decompose the products to a subordinate set of products and activities











Program X


. . .





Product 1


Product N


Activity M


Activity 1


. . .


. . .





Product 11


Product 1n


Activity 1m


Activity 11


. . .





The sub-products to be developed for Product 1





The activities to be performed across Product 1











The Product SOW:  Decompose the products to the requirements level only  











Program X


. . .





Product 1


Product N


Activity M


Activity 1


. . .


. . .





Product 11


Product 1n








Avoid decomposing the product to the level of design (What, not How)





At the lowest level, there are only the activities needed to produce the product





Activity 1m





Activity 11


. . .





Activity 11k





Activity 111


. . .











The Product SOW:  Decompose the activities to single cohesive topics











. . .





Product 1


Product N





Activity M


Program X


Activity 1


. . .


Activity 1j


Activity 11


. . .





At the lowest level, the activities should contain a single cohesive topic


Activity 11


. . .


Product 11


. . .





Avoid decomposing the activities to the level of specifying methods and techniques (What, not How)





Activity 11k





Activity 111


. . .











Example:  The XYZ Satellite Program








Quality & Mission Assurance





Program XYZ


Launch Support


Systems Eng., Int. & Test


Spacecraft





SV Sys. Eng, Int. & Test


Satellite Vehicle





Flight HW Subsystems





Flight SW





S/C Sys. Eng, Int. & Test


Program Management





Instruments





A





B





C





D





E











Example:  The XYZ Satellite Program Scope


			Develop the spacecraft


			Develop and integrate instruments A, B and C


			Integrate instruments D and E (other developer)


			Do everything needed to launch the satellite and transition it to operations


			Post-launch operations support and software maintenance included


			No post-launch operations (done by another contract)


			No ground system (done by another contract)


			Perform the systems engineering, system integration and test, program management, and mission assurance activities needed to accomplish the above, per the technical requirements














SOW Outline for XYZ Satellite Program


Scope


	1.1  Definition of work


	1.2  Definitions of terms and acronyms


Satellite Vehicle Development


	2.1 Spacecraft


	2.1.1  Flight Hardware Subsystem Development


		2.1.2  Flight Software Development


		2.1.3  Spacecraft Systems Engineering, Integration and Test


	





Ivy Hooks (IFH) - Format fell apart on last line











SOW Outline for XYZ Satellite Program


	2.2  Instruments


		2.2.1  Instrument A Development


			2.2.1.1 Flight Hardware Development


			2.2.1.2 Flight Software Development


			2.2.1.3 Instrument A Systems Engineering, Integration & Test


		2.2.2  Instrument B Development


			… (Similar to 2.2.1)


		2.2.3  Instrument C Development


			… (Similar to 2.2.1)	


		2.2.4  Instrument D Coordination and Integration


		2.2.5  Instrument E Coordination and Integration


	2.3  Satellite Vehicle Systems Engineering, Integration and Test
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SOW Outline for XYZ Satellite Program


3.0 Program Management


3.1  Program Planning


3.2  Program Tracking and Control


3.3  Risk Management


3.4  Configuration Management


3.5  Program Management Metrics


3.6  Government Insight


	





Ivy Hooks (IFH) - No idea what happened to Insight











SOW Outline for XYZ Satellite Program


3.0 Program Management


  3.1  Program Planning


  3.2  Program Tracking and Control


  3.3  Risk Management


  3.4  Configuration Management


  3.5  Program Management Metrics


  3.6  Government Insight
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SOW Outline for XYZ Satellite Program





Systems Engineering, Integration and Test


4.1  Requirements Analysis


4.2  System Design


4.3  External Interface Definition and Control (Space-Ground, TDRSS, …)


4.4  Specialty Engineering (Reliability/Maintainability/Availability, Safety)


4.5  Technical Performance Measures (weight, power) 


4.6  System Integration and Test


47  System Acceptance Test Support











SOW Outline for XYZ Satellite Program


5.0  Launch Support


   5.1  Satellite-Launch Vehicle Integration and Test


   5.2  Launch Operations and Early On-Orbit Deployment and Test


   5.3  Operations Turnover Support (Training, Orbital Handbook, Post-turnover consultation)


   5.4  Flight Software Maintenance
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SOW Outline for XYZ Satellite Program


Quality and Mission Assurance


	6.1  Quality Assurance (QA)


		6.1.1  Hardware QA


		6.1.2  Software QA


6.2  Mission Assurance and NASA Independent Verification and Validation (IV&V) Support 














Example of SOW Iteration:  Flight Software


			Examination of outline for cohesiveness shows flight software covered in two places


			Paragraph 2.1.2, Flight Software Development


			Paragraph 4.4, Flight Software Maintenance


			Software maintenance uses same processes as software development


			Border between development and maintenance not clearly delineated and fixing identified problems


			Solution:  remove paragraph 4.4 and include maintenance in paragraph 2.1.2














How do you start writing a task order?


			Work with COTR – 


			What is already set up for you?


			What is in SOW?


			What is in proposal that affects you?


			What incentives are available to you?


			Do 


			Job analysis


			Quality analysis


			Data analysis


			Write measurable requirements


			Define performance standards


			Set your acceptable quality levels














What’s Next


			Acquisition Overview


			Performance-Based Contracting


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Wrap-Up














PBC SOW Requirement Development


Define


 Scope


Develop


Ops Concepts


Identify


Interfaces


Write


SOW Req.


Capture


Rationale


Define Quality


Set 


Incentives


Organize


SOW Req.


Baseline


SOW Req.


Need


PBC Analysis


1.  Analyze the Work


2.  Analyze Quality


3.  Analyze Data Needs
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Requirements in Performance Based Contracts


Points to be made:


SOW requirement  writing is not the first thing that is done. Much analysis, possibly some market research, and other activities precede the documentation of the SOW requirements in a Performance Based Contract.  Notably, scope needs to be determined that bounds the SOW and ensures that the SOW tasks are written to the same set of needs, goals, objectives and with the same operational concept.  Must capture the “vision.”


SOW requirements are usually not all frozen and unchanged.  They will likely change over the life-cycle of the project, even if you do a great job up front.  Other factors, often external, such as a budget, can change and cause the SOW requirements to be changed.  The key is to minimize changes due to bad SOW requirements! 


In writing good SOW requirements,  you must  include, at an early and over a continuing period of time, people (stakeholders) that are involved. 

















(1) Points to Ponder


			Responsibilities - have you made clear distinctions between your role and the contractor?  Does the contractor have to wait for you to do work?  Have you set things up so you can be blamed if the contractor fails?
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Who does what…what are we going to do and what is the contractor going to do.





Have you ever had a situation where the contractor blamed you for something not working or being late?





You want to avoid work going back and forth between you and the contractor.  If you have to approve everything you are going to do a lot of work – and if you are not timely you cannot hold the contractor responsible.





Does the contractor have to wait for us to make a decision or make a hardware or software purchase?  We do not want to set up the situation where the contractor cannot perform per the contract because of us.  Nor do we want to get into the situation where the contractor can blame us for all that has gone wrong because we have not set up things at the outset.





If you have within the SOW a statement that says “all deliverable documentation will be considered approved by the customer if no response within 5 days” I guarantee you those deliverables will fly out of the in-basket very quickly!!





 

















(2) Points to Ponder


			Response - if you were the offeror, could you give a response to the requirements as stated or do you need more information?
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Consider…have you written the SOW so that it is clear to the reader.  Have someone else review the SOW to gain perspective of what someone else is reading and interpreting.  Have the person who is reviewing think…can I respond to the SOW…do I have all the information that I need.





Ask yourself “do you have the right stuff in the RFP to get a good proposal and then manage the effort thereafter?”














(3) Points to Ponder














			Evaluation/Selection - what are you asking the offerors that will provide real discrimination between them?
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Ask yourself if the evaluation/selection criteria enables us to discriminate between the respondents.  We don’t want to discriminate between a red and green dinosaur.  I want to discriminate between a mouse and a lion.  





			Look at who has a succinct management plan


			Past performance has been great over the past 5 years.


			Cost should not be the major focus…you also want to look at best value.





			If you insist on telling the contractor exactly how to do the work, all your proposals will look alike – they will parrot your words back at you.  How will you then discriminate?

















(4) Points to Ponder


			Measure - can you measure, without spending a fortune, the contractor’s performance in an objective way based on the standards you have set?  
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What can we measure without spending a fortune?





Questions to ask yourself:


			Do I know what I want to measure?


			How do I measure if the contractor succeeded or didn’t succeed?


			What matters…I don’t want to overburden??!!!








Things you can measure:


			Time


			Deliverables


			Quality





We do not want to get down to nit-picking at the lowest level.














PBC Failures Result From


			Not defining work in completion terms, e.g. specific, tangible outcome or product


			Not developing or enforcing measurable standards


			Not developing or executing a SAP


			Not placing sufficient financial risk on the contractor (BIG PROBLEM)


			Not managing as completion (insight) versus LOE (oversight) 





Cultural inertia and lack of experience
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Sometimes people do PB contracting and it does not work because (list).





Not placing sufficient financial risk…if the contractor cannot gain or lose real big, you won’t get their attention.





WHOLE ENVIRONMENT NEEDS TO CHANGE!!  Am I doing this because we have always done it this way or am I doing it because it is the right thing to do.





Lack of experience…try a PBC on a small project before going to something big.





We will cover all of these items in examples later in the class.  This is just to give you an introduction to the problems.  

















	What squared with something that you already know?





	What did you learn that made all the pieces fall into place?





	What did you see from a new angle?





	What new direction will you go in?





Z
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Get students to discuss these questions.  You can do this individually or as a group exercise.





			What did you learn that corresponded to something you already knew?


			What did you learn that made it all come together?


			What do you now see differently?


			What are you going to do differently?








Don’t dwell.  If questions, answer quickly and tell them wait until you get to the topic -- write it on a flip chart for later.
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Exercise:  Writing SOW Requirements – 

Part 1

Write three requirements for your own project

Write rationale for each requirement

Discuss with your team
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Now we’ll have the participants write requirements for their projects from day 1.  If several people are working on one project, they can work together, but if they have unique projects, let them work alone and then share with their team mates – this is something new,  may not keep.  
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Compliance Automation, Inc.


Performance-Based Statement of Work


(PBSOW)
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In this class, you will gain and understanding of what a performance-based contract is and how to write requirements for PBCs.





You will also learn what the contracting officer should expect from the technical side and what the technical side should expect from the contracting officer as far as PBCs are concerned.





When you are in our class, you don’t just learn from us but also from each other.














NASA Engineering Training (NET)


			This class is brought to you by NET, which provides several different types of requirement training, including:


			System Requirements (REQ)


			Intact Team Training (REQ-T) 


			Advanced System Requirements (REQ-A)


			Performance-Based Statement of Work (PBSOW)


			Detailed information is inside the back cover of your workbook








Ivy Hooks (IFH) - Make this like all NET classes == latest version
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Key Issue: Let them know that NET is sponsoring this class and what is taught and where to get more data.





Point out which class they are currently in.  If it is REQ you want to point out that they may want a T class to evolve their products requirements


Or, they may want an advanced class in the future.  Here are some things to mention about classes





REQ 


Scheduled at all NASA centers


Open to NASA employees and, on a space available basis, NASA contractors





Intact Team Training is tailored to focus on a specific project – project controls who comes and can invite people from different centers.





Advanced Training (for MSFC Class you can tell them this is called a T class but is really and advanced class if you want to).  There are a number of advanced topics that are available for this training, e.g., Interface Requirements, Conducting a Requirement Review, and special topics that can be combined.  (we need to work on something for them to select from)





Performance Based SOW focus on writing a SOW for either a product or a service.   This is a two-day class.  It is also open.





(Tell them they can contact us for schedules because I still don’t think NET has a website that is active)  Also they can see the current schedule in the back cover, but it does change and so is not guaranteed for more than about six weeks in the future.














 Objectives


Understand PBC


See advantages of PBC as opposed to level-of-effort (LOE)


Learn how to do up-front work and perform analysis to drive out the requirements


Learn how to write Performance-Based SOW requirements


Learn how to write other related information for PBSOW
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Read through the objectives- make the point that it is easier to do something if you can understand it – first bullet.  That there are advantages for the government to do a PBC SOW instead of the LOE SOW that we know and love – because it’s easier to write.  That it takes some work to get ready to write requirements and of course, there are some tricks to writing the requirements so that they are performance based.





Point out that we will also cover how to write task statements for existing SOWs, since many people have that as there assignment, not going out for the full procurement, but just writing a task, within an existing contract.  This is a different situation, but we will help them too.  If no one in the class has this situation, don’t dwell on it and glide over it later.





Reiterate that it is easier to write a PB SOW for products than services but that the government is becoming much more insistent, increasing the laws that govern procurements, to insist on PBC for services.  














Top-Level Course Outline


			Acquisition Overview


			Performance-Based Contracting


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Wrap-Up














What’s Next


			Acquisition Overview


			RFP Content, Relationships, Objectives


			Criteria for Contractor Selection


			Government and Contractor Roles and Viewpoints


			Exercise


			Performance-Based Contracting


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Wrap-Up














Acquisition Overview


			Government to obtain product or service


			Contracting officer prepares solicitations and resulting contracts according to government regulations


			Common language is that the solicitation documentation is called an RFP – Request for Proposal


			Before the RFP is released, the contracting officer must determine the type of contract – firm fixed price or cost reimbursement


			Contracting officer decides whether the contract approach should be completion form or level of effort/term
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Acquisition is all about the government buying a product or service.





We call the solicitation material we put out for bid an RFP.  The RFPs have a format per the Uniform Contract format.





Before the RFP goes out, the contracting officer decides if the contract is firm fixed price or cost reimbursement and has to determine if the contract approach should be PBC/completion form or LOE/Term. How you write the SOW determines the type of contract – firm fixed price or cost reimbursement








The RFP can be performance based and non-performance based.   Some things cannot be done PB – such as research, buying COTS, preliminary designs.  When evaluating responses to RFO, COs may use a “best value strategy” as opposed to the lowest price.

















RFP Content





J.  EXHIBITS / ATTACHMENTS











K.  REPRESENTATIONS & CERTIFICATIONS


L.  PROPOSAL INSRUCTIONS


M.  EVALUATION CRITERIA


PART IV


INSTRUCTIONS





PART III


ATTACHMENTS








I.  CONTRACT CLAUSES


PART II


CLAUSES





























REQUEST


FOR 


PROPOSAL


A. SOLICITATION/CONTRACT FORM


B. DELIVERABLES & PRICE / COST 


C. SOW & ATTACHMENTS  (SPECIFICATIONS)


D.  PACKAGING & MARKING


E.  INSPECTION & ACCEPTANCE


F.  DELIVERIES OR PERFORMANCE


G.  CONTRACT ADMINISTRATION DATA


H.  SPECIAL CONTRACT REQUIREMENTS


PART I


THE SCHEDULE
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Most of this is of little concern to the technical folks, contracting experts take care of.  The parts that matter a lot are C. Statement of Work (SOW) and the attachments it calls out that are then in Part III.  The other critical areas are L and M.





Part I – The Schedule


A cover page with signatures, table of contents, etc.


B  what is being bought – only a few lines of information – contractor inserts price and cost


C SOW and attachments.  If we are building a product, this will be in the SOW and the requirements will be in the attachments.  Section C is be our focus…all the other sections, with the exception of L and M, you don’t have to worry about…contacting does these sections.


D  Packaging and marking


E  Inspection and Acceptance


F  FOB point, Stop Work Order, Delay of Work, Variation in quantity


G  where invoices are to be sent, payment of fee, technical direction


H  key personnel, waiver of liability, providing facility items, other terms & conditions


			key personnel are usually NOT specified in a Performance Based RFP








Part II - Clauses


I  contract clauses, and in some cases, terms & conditions





Part III - Attachments


J  CDRLs (where document format is called out or details for delivering documents), equipment list government needs to provide, and of course a Specification if we are buying a product.





Part IV – Instructions 


K  Representations, certifications, and other statements from respondents


L  Instructions, conditions, and notices to respondents (e.g. how to prepare the proposal – sections (management, technical, cost volumes), number of copies, number of pages, fonts)


M  how the proposal will be graded


			People who prepare the proposal are the most interested in Part IV.  Be careful what you put in L and M…you get what you ask for.  People who are writing the SOW will have to be involved in writing L and M.  

















RFP Relationships


			SOW – Defines the work


			Section L:  How to prepare proposal


			Section M:  How the government will evaluate the proposals





			SOW			Section L			Section M


			Provide taxi service so that pick-up time is within 5 minutes of request time, 95% of the time 			The offeror shall describe how taxi service will be provided in accordance with the stated requirement. 			The agency will evaluate the offeror’s approach for taxi service.  The offer will be evaluated for best value, in terms of technical merit and cost, with additional consideration for the offeror’s relevant past performance (track record). 
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The SOW and Sections L and M are related.


			The SOW states what I am going to measure.  So in the SOW, I say I want pick-up time within 5 minutes of request time, 95% of the time. 








			Section L states what I want in the proposal. In this section, I want the respondent to tell me how they are going to do the 5 minutes/95% of the time.








			Section M states how I am going to evaluate, which in this example is best value and past performance.


			Best value is relatively new – its not necessarily the lowest cost that will be the basis on which I will measure. 


			Past performance – I may rank past performance above cost. 


			When asking for past performance references, people tend to list individuals who were nice but you may want to ask for past performance over a period of time.

















RFP Relationships








			SOW			Section L			Section M


			Manage the design, development, testing and maintenance of the flight software, per your SDMP. 			Submit your Software Development Management Plan (SDMP). Describe differences, if any, between the proposed SDMP and that used for jobs described in the Past Performance Section.
The offeror shall provide Past Performance forms for three comparable S/W development activities.			The agency will evaluate the offeror’s SDMP for completeness and applicability to the criticality of the software being developed. 
The agency will evaluate the offeror’s past performance in terms of its relationship to this job and to the timeliness and quality of the delivered products.
The agency will assess the offeror’s experience with the proposed SDMP. 
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The SOW and Sections L and M are related.


	In the past we have often told the contractor how to manage a project such as this where we need them to manage a software development effort for flight software.  Then we would have them submit a management plan and a technical plan as part of the proposal and then we pretty much picked the lowest bidder.  Then after the contract award, within some time period, usually 30-90 days we’d have them deliver a SDMP.  Then we wouldn’t really like it and they would rewrite it.   But writing and rewriting were on our bill – if they know how to do this, they should have a plan.  We want to know that before we hire them.  Why did we need that other management proposal anyway what we needed was the plan they propose to use.  And we can get it and see if they know what they are doing.  





In a Performance Based Contract, we want to have them to show us up front what they can do – before we hire them.  





What are the risks?   Well maybe nobody that bids has a decent plan.  If you hire them you are going to be managing them, they can’t do it.  You should cancel the procurement and try again – otherwise, nothing is going to ever get better.  Once contractors know you are serious, you’ll get what you need.  Tying in the Past Performance lets us see if they have ever used the plan and how successful they were, or were not.  Then we’ll use all of this to make a selection – we don’t want the cheapest, we want the best value for the agency – getting what is needed when it is needed for the price we have agreed upon.





What the contractor bids is part of the contract so, they are committed to delivering what is in their SDMP even though you don’t have it in your SOW.














RFP Objectives


			Find out if contractor understands what has to be done


			Understand their processes


			Get the best price for the work 


			Set up a contract that will get us the performance we want


			Use resultant proposals to discriminate
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To get the best value we need an RFP that gets us the information we need in the proposals.





We can use this information to discriminate between contractors.  We can use it to see if the contractor has good processes.  We’ll look at an example in a minute.  Wouldn’t you like to know that the contractor has a good software development plan before you hire them?  You don’t want to find out three months into the contract that they cannot develop a plan.  Ask for the plan as part of the proposal.  You don’t have to wait – they either do this and know how, or they don’t.  Why hire those who don’t.





THIS IS NOT THE SAME IF YOU ARE WRITING TASKS FOR AN EXISTING CONTRACT – we’ll cover that a little leter.














Criteria for Contractor Selection


			Request for Proposal (RFP) has a set of criteria for contractor selection.


			RFP can ask for information about offeror’s processes and procedures and about past performance.  The request for this information is in Section L.  


			This information provides very good discriminators – how the information will be evaluated is described in Section M.








			Performance Based Contracts have a different set of standards for determining contractor performance based on results, not on process
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			Remember Section M has selection criteria/evaluation factors.





			In the SOW we don’t want to be trying to control the contractor’s process and procedures – just the outcome of the them.  But in the RFP you can ask about their P&P as well as past performance.








(NOTE:  This is an important point in performance based contracting and we have to use the RFP and contractor selection to help us avoid the quagmire of looking at and measuring process instead of performance.  














Example (Option 1)


			SOW Requirement:  Contractor shall provide help-desk for XYZ, Monday through Friday, 7 am to 6 pm, excluding federal holidays.   Functions to include:  Answer phone and email inquiries, log questions and answers, maintain statistics, suggest ways to reduce user problems. (in SOW)


			Rationale:  We want our users to have help during their regular working hours which span the hours above.  (in SOW with requirement)
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Note we have told them what we want as functions – like they don’t know.  What if you leave off a function?  You are stuck with what you asked for and saying Inclduing but not limited to is not fix.














Performance and RFP Section L (Option 1)


			Performance:  Answer 95% of questions in less than one working day and the remaining 5% within one week.  Maintain the log and statistics to a 98% accuracy. (in SOW)


			Section L:  Describe your approach for help-desk activities.  


			Section L:  Past Performance – provide at least three contacts for similar help-desk activities that have occurred in the past two years.
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When they answer section L with what functions – they are going to parrot back what you asked for.


I don’t give a section M example here.  I don’t have M anywhere as an example throughout the seminar.  It can be done, but I haven’t done it;.














Example (Option 2)


			SOW Requirement: Contractor shall provide help-desk for XYZ, Monday through Friday, 7 am to 6 pm, excluding federal holidays. 


			Rationale:  We want our users to have help during their regular working hours which span the hours above.  
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The big difference here is ithat we are not saying what the functions are.  Note, we would have to tell them for what equipment/software this is for because only we know this and possibly the incumbent, but that would be in a list of items that are covered by the contract, and that are subject to other administrative duties as well, like security or upgrades.  














Performance and RFP Section L (Option 2)


			Performance:  Answer 95% of questions in less than one working day and the remaining 5% within one week.  Maintain the log and statistics to a 98% accuracy.


			Section L:  Describe the help-desk functions you will provide and how you will report your progress to the government.


			Section L:  Past Performance – provide at least three contacts for similar help-desk activities that have occurred in the past two years.
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Now they can tell us the functions and we can see what they know.  





This is not the most significant place to use this approach.  Where it is best is when you ask for a development plan, a management plan, a configuration management plan, a system engineering plan.  These are items any good contractor should have already done and which they will use for any project.  They should be able to tailor for your work and they should provide these with the proposal – not after they win.  You want to know what they know and you want to negotiate any needed changes, before you award the contract.














PBC Roles


Identify need


Propose solution


Agree on solution


RFP


Government


Contractor


Government and Contractor
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Some group of people, e.g., government agency, decides that they need a product or a service that needs to be supplied by an external organization, e.g., a contractor.





Government documents what it wants in the RFP


Contractors respond to the RFP with a proposed solution, that is, what they are going to deliver.


Government evaluates and ultimately selects a contractor to deliver its product or provide its service.





			 The SOW and the proposal governs what the contractor is going to do.





			 What is uniquely PBC?


			 contractor proposes solution – it is NOT prescribed by government


			 government & contractor AGREE on solution


			 PBC components


			 SOW specifies requirements in terms of measurable outcomes


			 Defines performances standards


			 Specifies incentives - also includes remedies if contractor does not perform


			 Has a performance assessment plan – how will contractor performance be assessed – e.g. periodic inspections, data analysis
































Contract from Government Viewpoint


			Get what is needed


			Get it for a reasonable price


			Get it on schedule 


			Reduce time and money spent in monitoring Contractor
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You have 2 viewpoints of a contract – the government and the contractor.


From the government perspective (go over bullets).


			Reduce time and money spent in monitoring – be careful as to the criteria you set because you could spend more money in monitoring than you will save.




















Contract from Contractor Viewpoint


			Provide what the customer needs


			Make a profit


			Establish a good reputation – grow


			Be able to manage and motivate their employees








Requirements in Performance Based Contracts





From the contractor perspective:


They have to deliver what is needed and make a profit


			Making a profit is not a dirty word.   We don’t care if they make a profit as long as we get what we want at a reasonable price.  The contractor may put his best people on the project, he can then charge more, and since his best people can churn out a lot of wok faster than the junior people, the contractor can potentially realize a greater profit and we get what is needed and when it is needed.


			We want contractor to stay in business so government has more contractors competing and thus, potentially, get better value due to competition. 








Reputation and growth


			The contractor wants to deliver a quality product on the contracted date which in turns enhances his reputation and positions his company for future work with the government.








Manage and motivate employees


I want the contractor to manage the employees, as a government person, I just want the product.


With PBS, the contractor manages his people and he can do things to help grow and motivate them.  Contrast this to body-shopping where I, the government, am responsible for people management…but will probably not be concerned with professional growth and motivation.








Final for section:  The RFP and the process of getting proposals is the first step in managing real performance based contracts.  Howe well it is done will determine how everything else works.  We will have, when we select our contractor, a contract composed of our SOW and other documents, plus the contractors proposal.  IT IS NOT JUST OUR SOW THAT COMMITS THE CONTRACTOR HE DOES IT AS WELL IN HIS PROPOSAL.  


We will not be heavily involved in section L&M again in this seminar.  WE will focus on what we want from the contractor and how we can right requirements, standards for satisfactory performance, and then measure and incentivize the contractor.

















Acquisition Viewpoints


			New Contract – RFP


			All the acquisition stuff


			SOW/SAP defined


			New contract begins for this work








			Existing Contract – Task Orders/ECP


			Have a contractor/have a SOW/SAP


			Define task orders 


			Define Engineering Change Proposals
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We’ve been talking about a new acquisition where we will develop an RFP and write a SOW.  You may be working in a situation where a contract exists and you only write task orders.  In this situation, you can write task orders, but you are not going to have the power of writing an RFP and having the contractor respond to it as a means to discriminate.  You will have to take a somewhat different approach to ensure you get what you need.  Discuss this with respect to the past exercise.





Imagine you had a contractor on board that was to do the task – they would have gotten their current contract and it would have included doing requirement audits for products.  How would we structure the task? 





INSTRUCTOR:   Do this live with the group – practice this and imagine responses ahead of time to be ready for what could happen 














Exercise


Define the area where you need 


an SOW or a task order
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Come up with the product or service that you would need to do a SOW for now or in the future.





Come back and give a description of what the work is.





The team may have a list of items representing all of the team or may focus on one item.














What’s Next


			Acquisition Overview


			Performance-Based Contracting


			PBC and LOE Comparison


			What and Why of PBC


			PBC Contents and Relationships


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Wrap-Up














Contract Type and Approach


Contract


Type


Firm Fixed Price (FFP)


Cost Reimbursement


(CR)


Contract


Approach


PBC/Completion Form (CF)


Level of Effort (LOE)/Term
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Contract type is either FFP or Cost Reimbursement.  In LOE for FFP the FFP hourly rate is often used.  


FFP: 


			Customer’s perspective: I want this many widgets for $X dollars.  That’s all I care about…I don’t care about the material costs or the number of people, all I care about is getting X widgets for $Y dollars.


			Contractor’s perspective:  If something goes awry, I have to eat the loss, but if I can do the job for less, then I can make more profit.








Cost reimbursement:  


			The customer agrees to reimburse the contactor for the price of the widgets plus so much for this and that.








CR-LOE/Term:  


The contractor will provide this number of people with these skills for these hours or over this period of time.  Basically, I am asking for bodies.  Good example is a Help Desk.  I am looking for 2 people with these skills.  Do these people ask questions or solve problems?  Doesn’t matter…these are the people I want and the skill level.  Under the CR/LOE relationship, I have the least control over my costs





PBC/FFP: 


Help Desk…I want personnel that will answer X volume of calls with Y% of accuracy.  How many people I need to do this does not matter…that is the contractor’s problem.  Under the PBC/FFP relationship, this is a best method for controlling costs, once I get good at it. 





For R&D type projects and projects that do not have a clear scope, contracts are primarily cost reimbursement.





There is a new major push to get more service contracts into the PBC FFP category.  In fact you will have to justify not doing so.  That still doesn’t mean that everything can or should be done that way, just that where it can, it must be.














Contract Approach Comparison


LOE/Term


PBC/CF


 




















Work Baseline








Product/services deliveries on pre-defined schedule








Equivalent personnel per annual operating plan








Contractor’s obligation








Performance to delivery plan








Best effort to provide qualified personnel








Customer’s obligation








Product/services requirements definition








Day-to-day technical direction of work effort
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Comparison between LOE and PBC





Work baseline


PBC:  The contractor’s performance is tied to the plan and the customer is responsible for defining the product/services requirements.


LOE/Term:  The baseline is this number of people over this period of time.


The contractor is supposed to provide qualified personnel and the government defines the work to be done on an ad hoc basis.   This can lead to direct management of contractor personnel which is not supposed to happen.





Example:  If you wanted to mow the grass, under PBC you will specify that the grass will be kept at a height no greater than 3 inches.  You don’t care how they achieve this…only that the grass is no more than 3 inches in height.  For LOE/Term contracts, you are saying that you will put this number of people to mow the grass over this period of time.   Or you would require mowing once a week or at some specific interval.  You will get what you asked for – someone mowing when the grass doesn’t need it or not mowing when it does.   In the PBC case the contractor can not mow if it doesn’t grow but will have to mow more frequently if it grows faster.  





Contractor’s obligation: 


PBC:   Deliverables on a pre-defined schedule, e.g., a software design on May 1, code developed by July 1, tested by Aug 1 and delivered on Sept 1.  


LOE/Term:  You are putting this number of people over this period of time.  Supply three programmers from April through September – you may not ever get any code.





Customer’s obligation:


PBC:  The customer (government) must clearly define their product/service requirements


LOE/Term:  The contractor supplies bodies, someone said there is not even a requirement that they be awake. The customer is directing the work effort and the contractor responding with the agreed to staff.   

















What and Why of PBC


			Saves money














			States “What” not “How”




















			Defines performance standards





			Can include incentives





			Lowers Contractor costs


			Reduces Government costs


			Can lead to greater Contractor base








			Allows flexibility in solution – Contractor can follow own best practices


			Puts onus on the Contractor – shifts risk to Contractor


			Reduces contract modifications








			Provides up front agreement on what constitutes success








			Provides positive or negative
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Saves money – this is not the only reason we go to PBC.  In fact we may not save money to start with…we have no know what we are doing and what the job is…only then can you lower government costs. 


			PBC can lower contractors costs if they deliver per the performance criteria


			It can reduce government costs due to benefits from on-time and early delivery.  If there is a late delivery, we can have a negative incentive – the contractor pays us


			Can lead to greater contractor base - allows more contractors to potentially bid which increases competition and thus less cost.  Sometimes contracts are extended using the buddy system.  Under PBC, other contractors feel that they can compete because they are being evaluated based on past performance…not who they know. 








PBCs state “what” not “how”


			Less specificity allows for more flexibility and can lead to reduced contract modifications.  And the onus is shifted to the contractor.  The contractor has to state what they will do but they do not have to give away the process for how they will accomplish the what.








Performance standards as to what constitutes success are established and agreed upon.


			Basically, the government is detailing what is good enough for the contractor to get his money.  Because the contractor knows what is expected and they are the ones managing the project, they know what the risks are in meeting the standards. 








PBCs can include positive and negative incentives.  


			For PBCs, you can make the contractor pay back some money if they don’t make the schedule.  Incentives should also encompass remedies – what to do if contractor doesn’t perform.


			Incentives can become a double-edge sword.  Be careful how you state incentives because people may work on the incentive items and neglect everything else.


			Question often asked is “if the contractor assumes the risk, won’t he charge more up-front”?  Answer…not necessarily, if the contractor knows what the job is and the government has defined it well and the contractor knows what they are doing, then it might not cost more.

















PBC Contents and Relationships


			Requirements


			Statement of Work (SOW)


			Specification*


			Surveillance Assessment Plan


			Appropriate incentives & remedies











 *only when defining a product





Requirements in Performance Based Contracts


There can be four major components that you have to develop for a Performance Based Contract.  These are related and need to be treated as such when being developed





Note to instructor, the secondary bullet under statement of work needs to be clicked to come up.  You want to talk first about the four parts – the SOW, the PAP, the Incentives, and the Spec, if you have a product to deliver.  Then bring up the details of the SOW.  If all is on the page at one time when you start presenting they lose track of the major parts – all of which you are going to help them develop over the two days.


			SOW contains requirements (what’s) with measurable performance standards (how well)


			Essentially each requirement has to have what constitutes goodness.  Not having this information with the requirements is confusing.  For example, don’t just say, provide minutes of meeting, instead say provide minutes within two working days of meeting.  Don’t wait for the performance section to give details.  .  


			Quality Assessment Plan (QAP)  or Surveillance Plan – has changed names numerous times.  


			Qap is how you are going to assess the contractor performance.  It does not have to cover every single requirement.  In fact trying to do that will probably violate the premise that this is going to be less expensive for the government to manage/monitor.


			Incentives:  Incentives are very tricky to do right – if not careful contractor may only do what is required to get the incentive & government doesn’t get what it wants.








All of these items are interdependent and should be cross-referenced.





Performance-based requirements for your product are included in the RFP but is not in the SOW but in a separate specification that is included in an appendix.  .


Cover these options (Ivy need more notes)


Statement of Objects (SOO) as opposed to a SOW


Let the contractor propose the QAP














Where are requirements documented?


			Requirement Specification

















			Statement of Work





Product


Contractor











Specification vs. SOW Requirement


SPECIFICATION:  what the  product must do








The Flight Software shall provide command and control.





			SOW:  what the Contractor must do








The Contractor shall design, develop, test and integrate the flight software.


	





Requirements in Performance Based Contracts


Point of chart: difference between a spec requirement and a SOW requirement.





In a specification we are addressing the product.  The requirements say what the product must do and how well it must do it.   The requirement shown here is functional – what the FSW must do.  We would also say how well it would have to do it – not how to do it, just how well.  There might me a number of requirements addressing command and control.  





Requirement in spec must have a verification plan -  every requirement must be verified (not necessarily tested, but verified)





The SOW addresses what the contractor must do.  There are also statements about how well the contractor must do their tasks – again, not how to do their tasks, but how well.  The how well here might apply to the timely delivery of quality code, e.g., the contractor shall deliver FSW per the Software Development Plan schedule.  The contractor shall deliver FSW with no critical or major defects.  (We have to explain what these defects are in a definition).  





For the SOW we don’t have a verification plan, we have a PAP that says how we will assess the contractors performance – that plan is not necessarily on every requirement.





  




















Spec and SOW Purpose


			Define what the Government wants to purchase


			Define the responsibilities of the Government and the Contractor


			Serve as a basis for Contractor response (proposal), evaluation of proposals, and source selection


			Provide an objective measure so that both the Contractor and the Government will know when the work is satisfactorily completed and payment is justified








Requirements in Performance Based Contracts


Spec & SOW have SAME GENERAL PURPOSE BUT DIFFERENT REQUIREMENTS – spec addresses product requirements while SOW addresses service or effort requirements or requirements for what contractor must do to develop product as specified in product specification.





A good SOW will get us a much better product.





Wants, responsibilities, measurement


			It must be written in such a way that the person who wants it and the person that has to deliver it understand what is needed, expected and ultimately delivered.








Response, evaluation and selection


			You need to make sure that what you ask for in the SOW and in section L is consistent.  If not, the contractor will not know what to put into the proposal.








For PB, we say statement of work (SOW) but some organizations call it a statement of objectives (SOO).  Some entities give SOO in RFPs and the contractor comes back with a SOW.  This information came to us from the AF who use SOO when they want to avoid telling the contractor how to do it – stating objectives usually keeps the how out.


			 Next 4 charts expand on:


			 responsibilities


			 response


			 evaluation/selection


			 measure

















Specification


			Requirements for product


			system such as a spacecraft or a simulator


			software program


			hardware








	





Requirements in Performance Based Contracts


Specification provides requirements for the product – what the product must do to satisfy the customer.





There can be many different types of products – a full system, a piece of hardware, a set of software programs, test programs, whatever the product is that you need to have supplied – either existing or new, commercial or specially developed.





If you have a specification you will also have an SOW.  Don’t put the SOW requirements into the specification, they are a separate entity.














Statement of Work


			Requirements  for service or effort


			provide support for computer operations


			develop and maintain software programs


			maintain facilities


			Requirements related to product development


			manage


			provide configuration management


			conduct design review


			provide documentation








Requirements in Performance Based Contracts


Statement of work defines tasks or documentation that the contractor must provide.














Product SOW vs. Service SOW


Product 


			Scope


			Description of work


			Management Requirements


			Project


			System Engineering


			Configuration 


			Reporting


			Safety


			Security





Service


			Scope


			Description of work


			Management Requirements


			Detail Service and Support Requirements


			What


			How much


			How many


			How well








Requirements in Performance Based Contracts


Product SOW will have a Product Specification, Service SOW’s will have “Detail Service and Support Requirements”


Product SOW addresses: 


			WHAT CONTRACTOR MUST DO to DEVELOP PRODUCT – Requirements for developing product





Service SOW addresses:


			REQUIREMENTS FOR SERVICE & SUPPORT





Note: performance standards should also be included.














Where does your work fit?


			New Procurement for a Service – writing an SOW for an RFP


			New Procurement for a Product – writing an SOW and a Specification


			Have a contract – writing a task order for work








Requirements in Performance Based Contracts


We want to know the breakout of the class, how they fit.  The steps we are going to take fit almost all of the situations and we will try to be clear where there is a difference as we progress.














Exercise


			Differentiate between product and contractor requirements 


			Review requirements and determine which are in the right or wrong place








Ivy Hooks (IFH) - Need this made into an exercise chart




Ivy Hooks (IFH) - Add an exercise figure please
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First chance to have people work in teams so that that up first














Terminology (1)


			Measurable requirement* – we can prove we got it 





The Contractor shall provide taxi service so that pick-up time is within 5 minutes of request time.


The contractor shall manage to his SDMP.  


The contractor shall install software upgrades within 2 days of receipt and with no discernable disruption to service.


*This goes in the SOW 





Requirements in Performance Based Contracts


We are going to use some terms that may be a little confusing, so let’s pause and look at them.  In the last slide we used the word measureable, performance, and standards.  They really are not interchangeable.





First let’s talk about what a measurable requirement is.  It is easier to write measurable requirements for products than for services.  Look at these three requirements – which are measurable ---





One and three are and two isn’t.  It is hard to put the measurement for managing software development (this is the Software Development Management Plan) so we will make the statement as part of our performance So let’s talk about how we use performance standards to do this.





The asterisk is just to indicate that the location in the RFP for a requirement – against the contractor – goes in the SOW.  The next slide, performance standards also go in the SOW.  We’ll talk later about SOW versus Specification.














Terminology (2)


			Performance standards* – define what is good enough and what is high enough for a bonus or low enough that we will take away something. 


			Requirement #2 The contractor shall manage to his SDMP. 


			Performance Standard for S/W Releases:


			Meet: within one week of schedule, no critical defects, up to twenty non-critical defects


			Exceeds:  on schedule and no critical defects and no more than three minor defects


			Fails:  miss schedule by more than one week or any critical defects or more than twenty non-critical defects.





*This goes in the SOW





Requirements in Performance Based Contracts


On the previous chart, the 1st and 3rd requirements had built in standards – and this is great.  This says what we want, what will get them acceptable performance.  We may not want to offer anything as a bonus for doing better if this is what we want and better doesn’t gain us anything.  However, we may want to reduce fees if they can’t meet this performance.  We have to decide how we want to do that and we would put that in the SOW so that everyone would know what the penalty is.





Number 2 wasn’t written with any standard in it, and in fact there may be a number of related requirements to number 2 that we want to umbrella in our performance area.  Here we might state, under a title of Performance Standard for software development:  


The information shown on the slide.  


You might be willing to pay a bonus for better, like making the schedule with no critical defects and no more than three minor defects.  If you had a commercial product - -making schedule is big bucks.  Maybe it is not for you so you don’t want to add any over achieving incentives – plan to always be a week late.


You might want them to lose money if they have critical defects or miss by more than one week on the schedule.





There are gotchas in all of this.  You have to be careful how you count defects – they’ll hide them to get the money and you never want that, so you might need a performance standard or a requirement to protect you.  More on this later – but it is something you have to consider.  





Also, there is no point in doing all of this unless it is going to apply to what they get – the reward or punishment.














Surveillance Assessment Plan (SAP) (1)


			Defines how you will measure the contractor performance against performance standards in the SOW


			Focuses on quality, quantity, and timeliness of outputs, NOT on steps or procedures


			Includes:


			assessment method(s)


			schedule


			how performance data will be captured


			acceptance process


			Is a “Living” document
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			 Remember performance standards should be specified in a performance based SOW


			“Living “ document because as project matures, confidence in contractor can change one way or the other so assessment methods may change accordingly.


			You need to write the contract so that you have the agility to change the PAP over time.  You might want to change emphasis if contractor is neglecting a certain area – make sure you get that in the contract.


			Assessment methods:  What approaches are we going to use – more on this later.


			Schedule:  Do we evaluate every night, 3 months, 6 months, etc.


			This is another thing you want the right to change.  If you are measuring very often and all is well, you can lengthen the cycle.  Conversely, if all is not well, you may need to tighten the cycle.


			We must know and document  AQL – Acceptable Quality Level.  It is not on this slide. But it is going to come up later.

















Surveillance Assessment Plan (SAP) (2)


			Write SOW and SAP simultaneously


			If you consider what you are going to measure, you will write better requirements


			If you put off writing SAP, you may not have requirements  or performance standards that can be measured


			Consider:


			resources to manage the contract - don’t spend $1000 to assess $100 worth of work


			criticality of product or service








Requirements in Performance Based Contracts


There is a strong relationship between the PAP and the SOW, therefore, do the PAP and the SOW at the same time…it helps you write better requirements.


Another reason to do the PAP and the SOW at the same time is that I don’t want to ask for things in the SOW that I will never measure.





The SOW and PAP can be in 1 document or separate…it is Procurement’s call





Consider what it takes to manage the contract.  Look at criticality of product or services – especially safety.  Some things need to be right all the time, for other items, this may not be the case.














Surveillance Assessment Plan - Example


The Contractor shall provide taxi service so that pick-up time is within 5 minutes of request time.





The contractor shall manage to his SDMP.  








The contractor shall install software upgrades within 2 days of receipt and with no discernable disruption to service.


Examine contractor’s log  


Monitor complaints





Compare schedule to release 


Examine release defects





Random checks of upgrades  


Monitor disruption complaint log





Requirements in Performance Based Contracts


You might call this a Quality Plan or a Surveillance Plan, we’re seeing many different names for the same thing.  What it is is how you are going to measure performance.





This is where you must “verify” that the SOW has been met or exceeded or not met, similar to the way you must “verify” requirements in the specification.  Only nothing in the SOW is as solid nor as easy to verify as a requirement for a product.  Just as we are supposed to do for product verification, we are supposed to know ahead of time how we are going to do the measurements and who is to do them.  We have to have a plan that we can use.  














Assessment Methods


			100% Inspection











			Random sampling














			Periodic sampling














			Trend analysis























			Customer feedback




















			Third-party audits





			Infrequent - crucial tasks or safety health risks


			$$$$$








			Frequently recurring tasks


			Large instances - $$$








			At specific intervals or dates


			Infrequent tasks - $$$








			Used regularly & continually


			Create data tracking method


			Use contractor metrics








			Used to supplement


			Likely subjective, may be complaint oriented


			Validate








			Independent


			Ensure data provided to both parties
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The PAP says how we will assess the contractor’s performance.  These are some possible ways to measure.





Assess the contractor’s performance as we go along.  There are different methods but we don’t want to make it costly.





Methods:


100% inspections – There are times you are going to have to do this, especially when safety is concerned but you don’t do often because it is expensive.





Random sampling - You would do this when people are asking for certain quality products coming off the line.





Periodic sampling – Do this at intervals or dates.  Would do periodic sampling during design reviews, test plan reviews, etc.





Trend analysis is very good.  You are looking for discrepancies over time and you collect metrics so that you can identify X many problems and hone in on source of the problem.  By keeping track and looking at trend and sources of errors, you can make errors go down over time.





Customer feedback is very subjective.  If you are getting lots of complaints, things are not going very well.  In other words, this is very complaint oriented.





3rd-party audits:  Independent.  These people are not immersed in the middle of things and gave give an independent viewpoint.  You need to make sure that the results of the audit are provided to both parties…you and the contractor.














New Chart(s)


			Additional examples of objective measures of contractor’s performance/how to know when work is satisfactorily completed  (e.g., some examples from July class discussion notes)








Ivy Hooks (IFH) - Expecting charts from Suellen (SE)











Incentives (1)


			Can use positive and negative


			Should be realistic, attainable, and affordable


			Define standard performance, maximum positive and negative incentives, and units of measurement in the solicitation





Reward for outstanding, but do not penalize for fully satisfactory but less than outstanding work


			Assess to confirm incentives have the intended impact on contractor performance








Requirements in Performance Based Contracts


Double-edged sword because:


			 too much may not be worth it to the government – more than what extra quality in product or service is worth


			 too little may not motivate the contractor – is it worth his effort?








Incentives can be positive or negative but government does not do negative that often.





Define standard performance…what will we accept.   This should be in the requirement, not stated separately elsewhere.  





Reward for outstanding…this really helps us…e.g., error free code for 6 months.  But again, don’t penalize for fully satisfactory work.





Incentives are a two edged sword.  Contractor will use to make the biggest profit, but could then not do what you want --- so you have to be sure the incentives motivate what you want.














Incentives (2)


			Apply selectively to motivate contractor efforts that might not otherwise be emphasized and to discourage inefficiency


			Apply to most important aspects of the work, rather than every individual task


			Negative incentives - represent as close as possible the value of the lost service and address remedies


			Past performance affects the contractor’s ability to get future work and is therefore a big motivator








Requirements in Performance Based Contracts


Here is some advice from PBC contract literature.





The negative incentives have to hurt.  Make sure that you address the remedies relative to your loss.





Another incentive is the contractor’s ability to do future work…this is a major motivator!!.














How good is good enough?


Example: Help Desk


			SOW Performance:  Answer 95% of questions in less than one working day and the remaining 5% within one week.  Maintain the log and statistics to a 98% accuracy.


			Contractor gets regular fee if they do this.


			What do you want to do if they miss the mark


			punish if they fail?


			reward if they exceed?


			Nothing?








Requirements in Performance Based Contracts


This is for the help desk.  This is what we want and the question is do we want more – need to give an incentive if so


How to get their attention if they do less?  If contract written for optional year contracts this can be enough – if they are failing they are not going to get those optional years.  Or, we could have them lose part of their fee if they don’t perform.  





Everything to this part has been pretty academic.  It has not involved your work.  We are now going to shift to what you do and you will be working in teams.














New Slide


			Examples of positive and negative incentives








Ivy Hooks (IFH) - Expect from SE











Exercise:  Real product and task order SOWs


			Read the SOW and make notes about good points and concerns


			Discuss with class


			Read the Task Order and make notes about good points and concerns – save for later














What’s Next


			Acquisition Overview


			Performance-Based Contracting


			Top-Down Approach to PBC


			PBC SOW Requirements Development


			PBC Front-End Analysis:  Overview of the 3 Steps


			Step 1:  Analyze the Work


			Step 2:  Analyze the Quality


			Step 3:  Analyze the Data








			Writing Effective Statements of Work


			Wrap-Up














PBC SOW Requirement Development


Define


 Scope


Develop


Ops Concepts


Identify


Interfaces


Write


SOW Req.


Capture


Rationale


Define Quality


Set 


Incentives


Organize


SOW Req.


Baseline


SOW Req.


Need


PBC Analysis


1.  Analyze the Work


2.  Analyze Quality


3.  Analyze Data Needs




































































































































































Ivy Hooks (IFH) - Expect update here fROM or do myself





Requirements in Performance Based Contracts


Points to be made:


SOW requirement  writing is not the first thing that is done. Much analysis, possibly some market research, and other activities precede the documentation of the SOW requirements in a Performance Based Contract.  Notably, scope needs to be determined that bounds the SOW and ensures that the SOW tasks are written to the same set of needs, goals, objectives and with the same operational concept.  Must capture the “vision.”


SOW requirements are usually not all frozen and unchanged.  They will likely change over the life-cycle of the project, even if you do a great job up front.  Other factors, often external, such as a budget, can change and cause the SOW requirements to be changed.  The key is to minimize changes due to bad SOW requirements! 


In writing good SOW requirements,  you must  include, at an early and over a continuing period of time, people (stakeholders) that are involved. 

















What we need to do up front


Spend enough quality time to define the project before SOW requirements are written





Requirements in Performance Based Contracts


You want to emphasize understanding and documenting scope so that everyone involved is playing to the same sheet of music.


If each person writing requirements or reviewing requirements has a different perception, then there is going to be a lot of trouble.  This means that the desired perception must be agreed to and documented and shared with everyone.


A natural approach, especially among engineers, is to make assumptions and to never bring those to anyone’s attention. If you make assumptions, you must get them aired - early and you must document them so that they really are aired.


People define implementation and operations when they intend to write requirements -- it is from lack of knowledge, not to be difficult.  


Each of these items can lead to incorrect requirements and later  we will address how to combat the problems.


Just knowing the problems can exist will help you in improving because you will become aware of what to watch for.

















Step 1 - Analyze the Work





			Job Analysis - what do we need and what kinds of services and outputs are to be provided by the contractor





			Organization Analysis - what is our need- maybe we don’t need it





			Work Analysis - what is involved, where are interfaces





What do we really need?





Requirements in Performance Based Contracts


There are three steps to analysis:


			Job Analysis - What is the job, what is the product?  Job analysis is not real fun when you have to do this for purposes of outsourcing!!


			Organizational Analysis – Are other organizations involved doing any of this type of work? Do we have any duplication of effort?  Do we really need this because the organization is changing?  In other words, what we do today may not be needed in the future (business process reengineering).


			Work analysis – What is involved?   What interfaces does the contractor have to deal with and what do we have to do?  What do the handoffs between the contractor and us look like?

















Step 2 - Analyze Quality





			Performance Analysis and Standards


			How can the product or task be measured and what performance standards and quality levels apply?


			Identify Acceptable Quality Levels (AQLs) - max allowable error rate or variation from standard.


			Is each standard necessary, carefully chosen, and not unduly burdensome? 


			Optional - contractor price based on different target levels.





How well does it need to be done?





Requirements in Performance Based Contracts


			What can we measure?


			What are acceptable levels?  Note that the least tolerant AQLs are usually more costly – small tolerances cost more $ usually


			Do we need all these standards?  Ask…do I really want to impose these standards?


			Can we have different pricing and incentives?





 














Step 3 - Analyze Data


			Directives Analysis – how many of our documents do we need to impose – reference documents


			Workload Analysis – an estimate of the workload to be performed and the items and services that the Government will furnish the Contractor.  


			Cost Analysis – government estimate, proposal evaluation, and positive and negative performance incentives.


			Assessment Data Analysis – what data do we need from contractor to assess performance, when do we need it 





What data do we need to give to/get from the contractor?





Ivy Hooks (IFH) - Check to see if cost analysis stays on this one.  IVY
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			Directives:  What documents do we want to impose on the contractor?  This is not a place to list every document that you know of.  What do you want to impose to make sure the contractor has information needed to do the job or has direction, in terms of standards, to do the job?  


			Workload:


			We have been doing a task in-house and we decide to give it to the contractor: we have to explain what is going on now, how much we have done, what we will provide and what the contractor has to provide. Provide any known historical data as well as projected if applicable


			If we have a current contractor and are rebidding:  we have to provide information about the current situation to make it a level playing field, otherwise only the incumbent has the information necessary to bid.  If the current contractor produces 12 upgrades a year and has a staff of 12 then you need to make that clear.  If they only produce one upgrade a year and a staff of 12 that is needed information.  You have to say if you are continuing to expect 12 or 1 upgrade per year or something in between.  This does not mean that another bidder has to have the same staff, they just need a ballpark for what is happening.  


			If you are outsourcing, get a tour of the facilities.  For example, tour a Call Center and ask what information they would need if they were to bid on a project,





			Costs analysis: 


			 There should be someone in your procurement organization who can do an analysis of what this will cost – a range of what it might cost.  If you get a bid that is ½ of the expected cost, you have to make sure there is something unique that the contractor can do to bring in the job for so little money.  If you get a number of bids, all over what the should cost is, you have to believe that you didn’t give the contractors the right data or maybe you have flawed analysis.  At any rate you need something to compare to so that you can do a better analysis of the bids coming in.


			Cost analysis needs to evaluate the way you are doing incentives – is the negative enough to keep the contractor in line or repay the customer if the contractor misses the mark.  Is the positive even worth shooting for?  Can either of these be used against you the customer?








			Data Analysis –


			How are you going to evaluate the contractor?  What data do you need to do it?  When do you need it?  Don’t get ridiculous with data.  This is PBC, you are not looking at every nut and bolt nor every dollar and cent. 


			Another aspect of data needs is what data do you need if your contractor goes away?  If you rebid, if you take back the work, if you have to terminate the contractor, what will you need to continue your operations uninterrupted.  


			Two rules of Data Needs:


			Don’t ask for what you don’t need – data cost money to get, to maintain, to assess and review.


			Do ask for everything you could possibly need!!  --  ask for it now might not cost much – have to come back later and ask for and you will pay dearly











The more r information we include in the RFP, the better job the respondents will do in bidding the job!














Tasks


			Service and support type contracts often include “additional” work that must be documented as tasks when the need arises.








			Questions to ask for each task are:


			What do we really need?


			How well (when) does it need to be done?


			What data do we need to give and get from the Contractor?








Requirements in Performance Based Contracts


Writing tasks is like writing the original SOW – same questions.  Difference is that some things are already defined in the SOW and can be cited.  Some restrictions are also put in place by the original SOW and the proposal (combination is the contract).














What’s Next


			Step 1 Analyze the Work


			Determine the scope


			Vision


			Stakeholders


			Interfaces














Step 1:  Analyze the Work


			Job Analysis


			Obtaining information


			Viewpoints


			Organization Analysis


			Sharing the Vision


			Stakeholders


			Work Analysis


			Operational Concept


			External Interfaces


			Exercise














Customer/User Viewpoint


			How do we operate today?	


			What do we want to do differently?


			What new features or improvements do we want in an existing or replacement product or service?


			What is the end product or output of the service?


			What do we think is possible/impossible?


			Why do we need these changes?


			How do we want to maintain the product?


			How will we deploy the product?








Requirements in Performance Based Contracts

















Contractor Viewpoint


			Do I understand the customer’s operations?


			Do I know the customer’s environment?


			Do I know how many and how much is needed?


			Do I do maintenance or does someone else?


			Who handles deployment or logistics of the product?


			How often will upgrades/replacements be made?
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You must think about what the potential suppliers of your service or product know about you.





You must provide information to help the provider answer your RFP and perform your work.





What does the contractor need to know about how we operate.  Do they need tours to see current operations?  Do we have things documented, by us or current contractor that they need to do the job?





Example:  Who does the deployment or will the contractor just toss the product to the government.














Customer Responsibility


			Inform the contractor


			Answer the questions that need to be answered


			Be clear


			Be reasonable














What is Possible/Who Can Do It?


			Search the web


			Ask other centers/agencies


			Attend trade shows 


			IEEE, AIAA, ASME, others


			Market Research


			Request for Information (RFI)














Market Research


			Why?


			helps in all PBC aspects


			helps acquisition team become informed consumers & develop optimum strategy


			When? 


			product or service is commercially available


			before writing SOW 


			What?


			collects & analyzes commercial capabilities


			Who?


			all members of acquisition team depending on research area
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Question:  Who has written SOW for products?  For services?  Who has done market research?  What type of research?





Think about it…what is the first thing you do when you think you want to buy something…HELLO GOOGLE!!





You have to do market research.  What kind of options are you looking for.  The research helps us understand what is available, what it will cost…it helps us become a better informed consumer.





Why?


			With market research you learn what is possible.  We all have these mental images of what we want and we think it will be easy but it is really hard.  With market research, we find out what is reasonable and if it can be done with existing dollars.  We find out who and what is out there and we understand what we can ask for.


			Helps understand alternative marketplace solutions


			Provides potential price expectations


			Assists in overall acquisition planning


			Helps to keep up with latest technology & market trends


			Market research helps determine commercial availability, who is saying that they have this tool.


			Include site visits in your research…you can save huge amounts of money as well as potentially avoid huge delays.








When?


			You need to do market research before writing the SOW








What?


			Helps us build performance objectives and standards








Who?


			Have to share information so that everybody knows what is out there.




















Request For Information (RFI)


			RFI is good way to gather information


			RFI material can be used to develop SOW


			What is feasible?


			What is probably not feasible?


			What are the different sources?  How many?


			Need one or more RFP’s?
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In addition to market research, we can also do RFIs.  





Example:  send out an RFI stating that you have this db and you want to outsource maintenance and upgrades.  An RFI is a good vehicle for soliciting what can you give me and how can you do it.





The RFI responses can be used to develop the SOW as well as product requirements because you ascertain what is feasible and not feasible.





RFI responses enable you to identify the different sources of products and services as well as determine how many RFPs you need to send out.  Sometimes we think that we can save dollars and effort if we have 1 RFP.  But based on the RFI, we may find that a contractor can do one thing but not another and so we have to develop more than 1 RFP.





Get word out on the street early that you will be sending out an RFI.  Often, companies don’t invest in responding to RFIs because they have seen in the past that we have always used this contractor or that contractor.  With an RFI, we are essentially announcing that we will consider other companies based on RFI response, not cronyism.





SWITCH OVER TO PERFORMANCE BASED CONTRACTING presentation prepared by John Baniszewski.  This is particularly for NASA classes.   John presented this at a meeting at GSFC.














Major Reason for Requirement Defects


			Undefined scope


			Unshared vision


			Lack of operational concepts


			Forgotten stakeholders


			Forgotten life-cycle phase


			Ignored driver














Share The Vision
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MAIN POINT:  Without a shared vision, everyone creates his own and all work will follow the vision – lots of visions, cannot converge on a solution.





Example: 


			Management or marketing has a view that possibly came from the customer


			Architects and designers mull over the vision and modify it for what is feasible -- possibly with no contact with the customer


			Developers take off with their own vision which only bears a small resemblance to the original


			Meanwhile, no one has been talking to the customer who has a whole new expectation








Ask students what they think the main reason was for the differing expectations and how this could be prevented.





Ask students “For the projects you are working on, has there been a clear vision of why the product should be built?”





One main reason could be the lack of a shared vision.





You have no hope of achieving your goal if you do not maintain a clear vision and share it with everyone throughout the life-cycle.



































Stakeholders 











Engineering


Designers


Software


Logistics


Operations


Testing


Manufacturing


Service


System


Engineering


Marketing


Customer


Reliability


Developers





Security
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MAIN POINT:  There are a lot of stakeholders and they vary for different projects.  





We have developed the basic need for the product or project.  Now we need to begin soliciting inputs from our stakeholders to develop the remainder of the scope information and obtain buy-in.





Who are the stakeholders?





Stakeholders are the people who are buying the product, those who will use it, those who sell, develop, market, maintain, test, it --etc.  


Anyone who can poke a stick in our wheel


Anyone who has an investment in our project





This chart illustrates the many different areas that might be affected by, and hence stakeholders, in a project.  





Not all of these people are needed to actually create the the scope or write the requirements, but you need their input.  Make it easy on yourself and them.





Points to discuss


All stakeholders are not equal – the customer probably holds a bigger stick than anyone


Don’t want to ignore end users and operators – need info directly, not from their bosses


How many views do you need?  Question is, what do you want to do over later because you forgot.





Students: This chart should be tailored to your organization before use!

















Product Operational Concepts








Customer-Centered Products, p. 80


Development


Test and Verification


Transportation


Deployment


Installation


Integration


Transition


Manufacturing


Training


Logistics


Upgrades


Operations


Maintenance


Storage


Disposal
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MAIN POINT:  When I go through the Ops Concepts, I start thinking about what does the customer need to do and what do I need to do.


  If you only do for operations, you will be missing major requirement drivers.  If you do not cover all viewpoints, you will miss lessons-learned and requirements


  Operational concepts should be solicited from all stakeholders.  This is a primary method for documenting and sharing stakeholder knowledge.


  It is important that the operational concept cover the entire product lifecycle.  Many people will focus on just the operations and ignore the other phases of the product life-cycle.  This is a mistake.  By covering all of the life-cycle of a product you will help prevent missing requirements.  Operational concepts describe  how a product will be used, manufactured, tested, installed, stored, and decommissioned.


  Can draw a matrix on the flip chart showing stakeholders on the rows and lifecycles for columns.  Not all stakeholders are involved in all lifecycle phases.  Multiple stakeholders may be involved in a single lifecycle.  In this case there can be differing perspectives and conflicting views.


  You [instructor] need a story, preferably from your industry, that illustrates what happens when you don’t do this.  If you do not have a story, use one from the Customer-Centered Products book or contact CAI for a story.


Benefits Ops concepts:


			Fills in the holes - Avoid requirement omissions


			Allows evaluation of “what if” situations


			Identifies Interfaces/ interface issues


			Promotes a shared vision -  Increase understanding between all stakeholders


			Establishes a common vocabulary


			Reduces Conflict


			Identifies assumptions, issues, and risks 

















Service Operational Concepts


Customer-Centered Products, p. 80


Order


Receive


Answer Phone


Log Question


Install


Test


Release


Develop


Log Complete


Log Answer


Research


Answer Question


Keep Metrics


Design


Manufacture


Verify


Deliver
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MAIN POINT:  We have to think about the work flow that will need to take place.  We don’t have to prescribe how to do it, but what it is.  We can even just specify our required output and let the contractor describe how to get there!





Notice that for these operational concepts we are looking principally at work flow.  We will also consider the input and  output of each of the work flow areas because we need to consider who controls or knows what information.


  Operational concepts should be solicited from all stakeholders.  This is a primary method for documenting and sharing stakeholder knowledge.


You [instructor] need a story, preferably from your industry, that illustrates what happens when you don’t do this.  If you do not have a story, use one from the Customer-Centered Products book or contact CAI for a story.


Benefits Ops concepts:


			Fills in the holes - Avoid requirement omissions


			Allows evaluation of “what if” situations


			Identifies Interfaces/ interface issues


			Promotes a shared vision -  Increase understanding between all stakeholders


			Establishes a common vocabulary


			Reduces Conflict


			Identifies assumptions, issues, and risks 

















External Interfaces


Product


			Hardware


			Printers


			Controls


			Satellite structure


			Test Equipment


			Software


			COTS


			Operating system


			Other software





Service


			Government entities


			Other vendors


			State agencies
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MAIN POINT:  Products have interfaces and so do services





To do a job you usually need more than just your system or service.  This usually involves interfaces that are external to what you have to provide. 


	


Interfaces are prime places for problems and failures.  For a product, if you don’t define the interfaces early and ferret out what they mean, you may not be able to test or operate your product. 





For services the interfaces are often people, thought they can involve some equipment.  For example, the contractor may be responsible for supplying power to a facility.  The contractor has to connect to the main power supplier to acquire power.  In services and in support for product development the contractor will have to work with government agencies and the customers own teams of people to make the work flow.





For example:  The contractor is to run the help desk for a computer system – The help desk personnel will interface to users and probably to vendors outside their own organization to resolve problems.  No matter what system they are working with, it will be connected to others – internal networks to external networks, access to the internet, etc.  Processes and procedures for handling interfaces is critical to success.  You need to know where you have to provide access and control of the interface and where you need to hand it to the contractor and this must be documented.














Step 1 Exercise


			Select a specific project from earlier exercise


			Which of the questions do you need to answer in order to define the scope of the project, in order to do the job analysis?


			Who are your stakeholders?


			What are your interfaces?











     





Ivy Hooks (IFH) - Ivy rework notes for this exercise
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Instructions:  You have projects from earlier exercises.  They should have defined the overall what is needed – a contractor to maintain a facility, a contractor to develop and maintain code, a contractor to be the system administrator for our IT systems.





To determine what you need, pick one project.  Define an operational concept for what the contractor would do.  Discuss what you do now and what you want to do differently with this contractor.  





Ask yourself as you state things that you need if you really need it or if you have just always done business this way.   Look at what might be done differently if you didn’t constrain yourself to what you are currently doing.





As you go through the operational concept identify any interfaces that the contractor will have to do this work.





Consider a flow chart or ffbd for illustrating the operational concept.














What’s Next


			Step 2  - Analyze the Quality


			Minimum Performance Standards


			Incentives/Disincentives


			Acceptable Quality Levels (AQLs)














Minimal Performance Standards


			Set at minimal Government will accept


			What is acceptable gets the base dollars
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			AQLs go hand in hand with performance standards.


			What are AQLs?


			Thresholds


			Minimally acceptable performance level(s)


			Typically stated as:


			 % of required conformances, e.g. clean, 95% of the time


			a number of permissible deviations, e.g. 1 error per x time period





			Use market research


			Look for specific commercially accepted standards


			Seek input – industry, other projects or programs, other offices or agencies


			

















Incentives – Disincentives 


			Can incentivize for higher performance 


			 worth it to both the the Government & Contractor


			must be actually doable.











			Can take away money for failure to perform 


			needs to be enough to make the Contractor want to avoid this situation 


			more than pay for the measuring.





99% versus 95%
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			AQLs go hand in hand with performance standards.


			What are AQLs?


			Thresholds


			Minimally acceptable performance level(s)


			Typically stated as:


			 % of required conformances, e.g. clean, 95% of the time


			a number of permissible deviations, e.g. 1 error per x time period





			Use market research


			Look for specific commercially accepted standards


			Seek input – industry, other projects or programs, other offices or agencies


			

















Incentives -- Not Just Money


			Contract Options


			Set standards for getting options


			Prepare to re-compete if standards not met





			Added work


			Set standards for increase in scope


			Prepare to give work to another contractor if standards not met














AQL allowable error rate


			Avoid relying on cumbersome and intrusive process-oriented inspection and oversight programs to assess contractor performance.
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AQL – Acceptable Quality Level





My admin cleaned out the coffee pot one day and lost the basket.  The next day, the admin spent all day on the phone in search of a new basket.  Finally I asked, considering how much time you have been on the phase in search of this basket, and what I pay you per hour, don’t you think that it is probably cheaper just to go out and buy a new coffee pot.





Play like it is your money.   Make sure that your inspection and oversight programs do not cost more than the benefit that can be achieved.

















Common Problems


			Not stating requirements correctly 


			Using performance metrics as requirements


			Overstating performance metrics – don’t always need meets, exceeds and fails.


			Too complex and not enforced














New Slide


			Add chart(s) on additional examples of performance metrics – to illustrate the preceding charts, prior to the exercise








Ivy Hooks (IFH) - expect slides from SE











Step 2 – Analyze Quality Exercise


			How can the tasks be measured and what performance standards and quality levels apply?


			Is each standard necessary, carefully chosen, and not unduly burdensome? 


			What are acceptable quality levels (AQLs) - max allowable error rate or variation from standard?


			What are the positive and negative incentives we want to impose?
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Look at performance standards you want to apply and think about what measurements you want to apply, what really matters, how you will measure.














What’s Next 


			Step 3 Analyze the Data


			Directives


			Workloads


			Deliverables














Directives – Reference Documents


			Standards


			Do you need one for electrical if there is none?


			Do you need one for welding if you don’t know if there will be welding?


			Do you know how to document references?


			Parent documents


			Everything isn’t a parent even though it may be in the same program


			How much do you want the contractor to study?


			What can you let the contractor decide?




















Only Mandatory Referenced Requirement


Replace the leather on the helicopter seats.
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Note cow manure story because very obsolete standard was put on contract.





A RFP was sent out to a number of companies to replace the leather on the helicopter seats.





3 proposals were received but one proposal was much higher than the others.





As the proposal review team was sitting around the conference table, they pondered why this one company submitted a much higher bid.  One member of the review team said that in order to get a bid from this one company in line with the other bids, you are going to have to remove the manure from the RFP.  One of the other members said, we don’t talk like that around here.  The member then proceeded to inform everyone that in the RFP, someone put in the reference section a 1918 Mil spec for the making of saddles.  Within that mil spec, it stated that because horses do not like the smell of cows, the leather shall be soaked in manure for a period of time and then processed to remove the manure smell.  Taking the RFP and attachments at its value, the one company estimated the cost to treat and clean the leather prior to install which proved to be costly given all the EPA standards we are subject to today.


 


So the point is, make sure that you reference only mandatory requirements.

















Workloads


			How big is the building to be painted?


			How many widgets per hour?


			How many calls to a help desk?


			How many computers to repair?


			How many tests to run?

















Workloads	


			What do we know from current operations?


			What would we like to see improved?


			What does incumbent know that competitors need to know?














Essential Deliverables


			Define only what the contractor shall provide to government and when








			Ask?


			Do you really need this to do your job?


			Do you need this to assure that the contractor has done his job?


			Do you need this to manage/maintain something if the contractor is changed?
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Think about why


			Because we always have done it this way


			Duplications from other SOWs 


			Lots of copies


			Paper instead of electronic


			Frequency


			Necessary














Necessary Data


			Data that will be there as a course of the work being done – timeliness and content may be part of standard for performance


			Data that is needed to manage – information that the  Government needs to assess where the Contractor is relative to tasks done and costs and schedules


			Data to prevent the Government from being held hostage – if you ever need to recompete the work,  you will need certain information to define the work and other information to turn over if a Contractor other than the incumbent is selected. 


			Need to make sure that data that is needed is paid for by the contract.
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 Some pertinent questions:


			 Is data needed for government to make a decision?


			 Is data needed to evaluate contractor performance as to the what's not the how's?

















New Slide


			Add chart(s) on examples of deliverable for product contracts and for a task under a task order contract.  Include metrics report deliverable with suggestions for metrics to be reported, as well as requirements, design, test documents, etc.
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Step 3 – Analyze Data Needs Exercise


How much of our documentation do we want to impose?


What are the items and services the government will furnish?


What is the government estimate of the workload and cost of effort?


What data do we need from the contractor to assess performance and when do we need it?
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What’s Next


			Acquisition Overview


			Performance-Based Contracting


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Rules for Writing Requirements


			Exercise


			Documenting Rationale 


			Exercise


			How to Get Started:  Steps for writing the SOW


			Exercise


			Wrap-Up














Communication problems
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MAIN POINT:  Communications is hard and miscommunication happens all the time.  Requirements are communication between someone who wants something and someone who has to produce that something.





Talk the class through this as follows:





The women asks the wizard :”Do you have a cream for wrinkles?”


The wizard gives her a container of cream and says “Here you are.”


The women uses the cream and gets wrinkles, which was not her intentions so she returns to the wizard and says “Perhaps I didn’t make myself clear.”





She, the customer is not happy with the results – she wanted a cream to take away wrinkles but the wizard misunderstood “cream for wrinkles” and thought she wanted a cream to make wrinkles!!  





The problem is each person interpreted a word based on their own set of filters and assumptions.  Unambiguous terms result in misunderstandings and thus stakeholders expectations may not be meet as a result.





This is typical of the issues we face when writing requirements.  Requirements are how we communicate the features and quality desired in the product to the designers and implementers.  We must make them as clear as we can.





Message:  Requirements are communications.  Clear communications help eliminate misunderstandings.




















Rules for Requirements


State WHO shall do WHAT


Use active verbs


Use consistent terminology 


Keep simple


Avoid duplication


Avoid imprecise terms


Avoid catch-all phrases


Use the correct terms


Avoid stating implementation


Avoid stating operations


Don’t over specify  


Clarify government involvement
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Again the simpler the better


			 Some examples:


			 Inconsistent terminology – hole, orifice, aperture


			 Imprecise terms – timely, user friendly, maximize, easy to use


			 Catch-all phrases – etc., where appropriate


			 Right terms – shall, will, should


			 Don’t state the “how's”


			 Don’t over-specify go on and on and on…giving too much data and we’re going to be blamed…not the contractor


			 In PB SOW, we have a problem of taking away work and returning to contractor and taking away and giving back…this allows the contractor to say waiting for government response. 

















State: Who Shall Do What


			The contractor shall conduct formal quarterly project management reviews.





			Reviews shall be in briefing chart form and shall be provided to the Government in electronic format.





			Rewrite:  The Contractor shall provide review material in electronic format (period of time before review).  
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The Contractor shall report technical progress and resource expenditures as required in Section F.





Good requirement  - Someone needs to define what a formal project management review means.





Bad requirement – we are writing a requirement on a review.  Shall be (bad noun and bad verb).  Two shalls.  Rewrite:  The contractor shall provide review material in this certain electronic format.























Who does What


The Government anticipates there shall be no more than 2 web policy changes or new issues FY.  


Is this information? – then remove shall and replace with will.


Is this a requirement on the contractor? – Rewrite:  The contractor shall provide web policy support for up to 2 web policy changes or new issues each FY.  
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).























Use Active Verbs (1)


			This task shall be completed within 275 calendar days after Notice to Proceed.  








 If you see shall be, you will almost always need to rewrite and you may be missing the real “who”. 





			Rewrite:  The contractor shall complete this task within 275 calendar days after Notice to Proceed








Requirements in Performance Based Contracts


			This is simple to fix,.  This one is simple to fix and probably isn’t going to cause any problems.  Others are not so easy and can cause problems, so best to always avoid.




















Use Active Verbs (2)


			Due to …., the contractor shall be required to perform iterative testing of any developed software modules to …..  








 


			Rewrite:  The contractor shall perform iterative testing of developed software modules to…..
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This is a long and convoluted requirement, it is only partially shown here.  We are just addressing the use of passive versus active and will cover more about this requirement when we deal with long complex requirements and how to separate out the rationale.  

















Use Consistent Terminology (1)








Entrance


Portal


Gate


			Throw away your thesaurus








Requirements in Performance Based Contracts


Gate, portal, door…pick one.

















Real Example – Inconsistent Terms


			3.3.       Electronic Task Assignment System


The contractor shall establish, implement, and maintain a management control system required for planning, organizing, and controlling Task Order activities. The Contractor shall automate the task flow process as defined above ……… The automated system shall allow for the electronic initiation, routing, review, ………………. The contractor shall track individual TA estimated cost, ……….. In addition, the contractor’s automated management system shall track the status of Task Assignments from planning to completion and record projected and actual resources data for each Task Assignment with graphic, tabular, and narrative descriptions. The contractor’s tracking system shall also provide input data to the Task Order award fee evaluation process by tracking each task assignment’s performance metrics for proposal response, timeliness, costs, and other metrics required by the Government to track and score performance. These Task Assignment data shall be the same information that is in the monthly progress and financial reports required in Exhibit E……














Use Consistent Terminology (2)


			Different terms are confusing, do they mean different things?


			Management Control System


			Automated System


			Contractor’s Automated Management System


			Contractor’s Tracking System


			Task Assignment data
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All these are in one paragraph in one SOW.  I think they are all exactly the same thing.














Keep Simple


			Don’t use multiple shalls in a sentence –    two shalls = two requirements.


			Don’t write long rambling sentences – in descriptions nor in requirements.  


			Use good grammar
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2 shalls = 2 requirements





Take out the second shall.





Rewrite: Reviews shall be in briefing chart form and provided to the government in electronic format.





The example link shows long rambling and bad grammar very well.














Real Example – not so simple


The objective of this TA is the development and implementation of software modules written in ANSI standard Fortran (77 or 90) which can be linked and executed with existing NASA-developed and NASA-funded, contractor-developed codes to provide methods for regularizing the ill-posed deconvolution algorithm using Singular Value Decomposition (SVD) as the solution method. The software to be developed under this TA shall be executable on hardware running the Compaq UNIX (formerly DEC UNIX) operating system. Due to the evolutionary nature of the deconvolution algorithm development, the contractor shall be required to perform iterative testing of any developed software modules to verify correct implementation of the regularizing filters for the SVD solver, as well as verifying that optimal regularizing parameters may be auto-generated.











Avoid Duplication


			Don’t want the contractor to do the work three times


			Don’t want to be charged three times


			Don’t state three times
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			This contractor shall statement was in three sections in a two page task order.  The date was in two places. 


			 You are at risk, plus it looks like more work than it is.





			If you change one you have to change all.  If you don’t keep them alike you are opening pandora’s box

















Real Example -- Duplication


1 Description of Task


The contractor shall fabricate the Inflatable in accordance with sections TBD and TBD of the IRVE Reentry Vehicle Specification, version 1.0.


2 Task Deliverables





2.2 Inflatable & Inflation System


2.2.1 Inflatable


The contractor shall fabricate the Inflatable in accordance with sections TBD and TBD of the IRVE Reentry Vehicle Specification, version 1.0.


Delivery: October 15, 2004





All this information is also in a table of deliverables
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Point out that shall is not supposed to be in a description section.   














Avoid Imprecise Terms





			Minimize unavailability of system services  --And you are going to measure “minimize” how?








			The contractor shall support independent assessment and other program-level and/or NASA Headquarters-level mandated activities.
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Avoid terms that can be interpreted different ways by different people.





what are you asking these people to do.  We will want support to do some independent activities.  Will need to insert T&M to support meetings.




















Avoid Catch-all Phrases


			Etc.


			Including, but not limited to


			All


			Necessary


			And/or








			The contractor shall submit other data as requested in the SOW that is not part of a required deliverable.








Requirements in Performance Based Contracts


“All” is implied…you do not need to say it.  The requirement would be maintain the data…I don’t need to say maintain all the data.





When you use “or” alone you might want to say “either on or off”.





Requirement statement:  What other data?  I think they included this to cover their bets.

















 Use The Correct Terms


			Requirements are binding  -  Shall





			Facts or Declaration of Purpose  -  Will 





			Goals are non-mandatory provisions  -  Should








			Don’t use must
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MAIN POINT:  Requirements are complicated enough – stick to the basics, they have force of law.





There are terms used, rather universally, for requirements specifications.  Requirements use “shall”, facts use “will” and goals use “should/may”.





The word “shall” is rather stilted and you probably don’t say it when speaking, but you need to use it in requirements.  We are trying to communicate -- this makes it much easier if we agree on the terms.  


If there is no “shall” a developer or contractor does not have to deliver!!  Some contracts base their bids only on the number of “shalls”.





Some think we no longer need this use of words, because the DoD has dropped many of its standards.  The fact is that many international standards, including ISO, use this convention.  Use the convention and even document the use of it at the beginning of your document so everyone knows what is meant.  Another reason to use these terms is that they have attained acceptance and definition in both the international and United States court systems.


 


Will:  Use if you are stating that the government is going to do something.





Should:  Can have goals in SOWs.  Lets the contractor know where you want to go.  I want to contractor to propose something that will result in minimal life cycle costs.  Can’t measure but tells contractor what I care about.

















Shall – Will – Should (1)


			The Government shall have final approval of the agenda content.








This document is not imposed 


on the government for implementation.  No requirements should be written on the government in the document.  Anything about the government is a statement of fact.





Use the word will instead of shall.
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Never write a requirement against the government in a contract.  I should use “will” to make it a statement of fact. 


			first bullet is a statement of fact and is NOT a requirement – should be WILL


			highlighted shall in second bullet is also a statement of fact – should also be WILL








On click you will get the picture.  This is a very dangerous type of requirement.  If we miss giving them approval, we don’t have an agenda.  It is better to say that the government will approve or adjust the agenda within x days of receipt of it from the contractor.  If the government does not respond in the allotted time, then approval is to be assumed.  Keeps government out of the loop.














Shall – Will – Should (2)


			For each evaluation period the contractor’s performance shall be measured…..








This is just a fact, use will instead of shall.





			The Contractor shall implement a Configuration Management (CM) program.  
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1st requirement – statement of fact, use will


 

















Shall only in requirements


			Do not use shall in a scope statement


			Do not use shall in a description


			Save shall for the requirements section and only for requirements
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Added this because I have been seeing shall statements all over SOWs














Implementation vs. Requirements


			How:  The aircraft shall have three engines (DC-3 initial requirements).


			What:  The aircraft shall meet the operation requirements with a single engine out. 





The magic of “why”





			How:  The System shall include flight performance instrumentation.


			What:  The System shall measure its flight performance.





What do you want to verify?





Requirements in Performance Based Contracts


Explain basic requirement was to carry passengers and how this didn’t meet it














Avoid Implementation





			The contractor shall perform design reviews with its subcontractors that are supplying major components or subassemblies








Requirements in Performance Based Contracts


			Boy are we in the contractor’s knickers.  You are telling them how to run their programs.  You want to hold them accountable…you don’t care how they do it.  If you imposed this requirement on the contractor, can you imagine how much they would charge to do this.  Let the contractor deal with their own subs however they want!!








 

















Avoid Operations


			Engineering/project changes shall be generated and processed in accordance with DRD XXX CM-002.





What is the real requirement?  What is the contractor to do?





Requirements in Performance Based Contracts


What are they trying to tell me?  They are talking operationally how they want things to work.  Sometimes these say what the customer is suppose to do or the operator, etc.





The question is, what do I want the contractor to do?

















Don’t Over Specify


			The contractor shall establish informal and/or formal relationships with other SLI contractors that are working in areas having interdependencies with the products of this task, such as the vehicle architecture and IVHM contractors, in an effort to establish mutually agreed upon requirements and interfaces and to provide a better integration of the products.





Pot Pie





Requirements in Performance Based Contracts


This slide is a PROCEDURE.  I mean what do they want?  The government probably wants the contractor to work with other contractors simultaneously but I probably don’t want to put this in a SOW.


 


GOOD EXAMPLE :The Contractor shall perform tasks related to software life-cycle development and maintenance.  Then you can let the contractor explain the pieces and use how well he does it as a discriminator.








Over-specifying is problem.


			The government over-specified for pot pie…they gave the contractor the recipe for pot pies.  Based on the recipe, there was no salt in the recipe and it was horrible.  Be careful what you ask for.


			Can say that the taste is at least as good as these other top brands and then have tester test.





Figure out what you are concerned about and then come up with that requirement.
































Clarify Government Involvement


			At the discretion of the Government, the contractor shall provide project management reviews at MSFC, GRC, the contractor’s facility or via teleconference facilities.


			The contractor shall coordinate dates and locations for the project management reviews with the Vehicle Subsystems Project Office.





What does this mean?


  Who is responsible for what? 





Requirements in Performance Based Contracts


Another problem is getting the government too involved and then we will get blame.


1st requirement rewrite:  The contractor shall submit X for government approval.  If not response is received in 5 days, the document is considered approved.





You are telling people how to do a basic job.





You really want certain amount of data available to you at a certain time.





The contractors management plan will state how they will do some stuff, you don’t have to state it.





At this time segue to another PowerPoint which shows difference between what was written PB and what was not

















Exercise


			Go back to the Task Order reviewed earlier


			Mark up more errors based on what you have learned


			Go to revised Task Order and identify the changes that make it easier to read








Requirements in Performance Based Contracts


This may be an SOW and may be a Task Order depending on the class














Rationale - defines


			Why a requirement is needed


			What assumptions were made


			What design effort drove the requirement


			Other data that will be needed to maintain the requirement over time








Requirements in Performance Based Contracts


MAIN POINT:  Rationale captured and shown with requirements is the single most effective thing you can do to make sure requirements are understood only one way.


CAH Comment – I have used the main point presented above to the introductory frame.





Collecting and maintaining requirement rationale takes extra effort at the beginning of the project, but it more than pays for itself before development is complete.  The additional information increases understanding and reduces misinterpretation.





In today’s world of high employee turnover and complex, long-lived products, well-documented rational is essential to better product development.














Rationale Benefits


			Key to understanding


			Reduce interpretation problems


			Facilitate maintenance and upgrades


			Preserve corporate knowledge








Requirements in Performance Based Contracts


MAIN POINT:  Huge benefits for a small investment – great ROI.





Collecting and maintaining requirement rationale takes extra effort at the beginning of the project, but it more than pays for itself before development is complete.  The additional information increases understanding and reduces misinterpretation.





In today’s world of high employee turnover and complex, long-lived products, well-documented rational is essential to better product development.


Documenting the rationale is like justifying the requirement – the clearer the rationale the better the requirements.





If you can’t document the rationale – perhaps the thought under consideration is not a requirement and it can be eliminated from the set.





Rationale will help you uncover unwanted implementation statements.





As the requirements improve, it will take less time to review them and there will be fewer misinterpretations.





The increased understanding that rationale provides will allow for better change impact assessments.





Rationale is useful in bringing new people up to speed quickly and serves to capture corporate knowledge.  It also helps downstream users of the requirements understand them better.




















Writing SOW Requirements Exercise


			Write three requirements for your own project


			Write rationale for each requirement


			Discuss with your team








Requirements in Performance Based Contracts


Now we’ll have the participants write requirements for their projects from day 1.  If several people are working on one project, they can work together, but if they have unique projects, let them work alone and then share with their team mates – this is something new,  may not keep.  














What’s Next


			Getting Started Writing and SOW
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How do you start writing a SOW?


Understand the scope of the effort


Outline the work that you want the contractor to perform


Capture all of the work in the outline


Avoid addressing more than one topic in a paragraph


Review the outline with the RFP preparation team, and make any identified changes, before proceeding to write the text








Requirements in Performance Based Contracts


4. Make each of the lowest level topics in the outline address a single cohesive activity





 5.  Review the outline with the RFP preparation team, and make any identified changes, before proceeding to write the text


For completeness of work topics


For clarity of the organizational structure














1.  Understand the scope of the effort


			Document the scope in Section 1 of the SOW


			Include background information as needed for the contractors to understand the scope


			Obtain consensus on the scope among the RFP preparation team and all stakeholders before proceeding














2.  Outline the work


			Based on the documented scope


			Organize the work by products and their associated activities














 3.  Capture all of the work in the outline


			Include activities necessary to develop the products defined in the requirements specification, e.g.





requirements definition


architecture


design 


			Include cross-product activities, e.g.





project management


configuration management


 systems engineering





Requirements in Performance Based Contracts


Others in top list


	manufacture


	different types of testing





Cross product activities also include: specialty engineering. risk management; interface definition and management; metrics collection, reporting, analysis and use; acceptance testing; quality assurance; mission assurance; NASA IV&V support tasks














3. Capture all of the work in the outline (2)


			Include service activities,e.g.





Operations


Maintenance


Database administration 


			Include government insight activities,e.g.





Program management meetings


Reviews


Electronic access to technical and management data


Access to subcontractors and other team members





Requirements in Performance Based Contracts


For example, operations, maintenance, database administration, system administration, data management


For example, program management meetings, requirements reviews, design reviews, test readiness reviews, other desired meetings (e.g., Technical Interchange Meetings), metrics collection and delivery, electronic access to technical and management data, access to subcontractors and other team members














Process for writing a SOW – Part 2


Fill in the outline with text that satisfies the rules for writing good requirements


Decompose paragraphs that are complicated or lengthy


Identify the technical and management data to be delivered for all products and activities


Identify the standards to be followed by the contractor








Requirements in Performance Based Contracts


6 Fill in the outline with text that satisfies the rules for writing good requirements


Clearly separate statements containing rationale, assumptions and other descriptive text from statements containing requirements


7 Decompose paragraphs that are complicated or lengthy


Many requirements in a paragraph may make it difficult to verify compliance


Consider separately identifying each SOW requirement


However, avoid decomposing to the level of specifying HOW to do the activities rather than WHAT is to be done 














8.  Identify the technical and management data


			Ensure each deliverable data item has a corresponding SOW requirement for its preparation


			Examples:  


			technical data—requirements specifications, design documents


			 management data—plans, metrics reports














9.  Identify the standards


			Place entire standard number and title and date in the Reference Document Section, e.g.


			IEEE Std 1058-1998, “IEEE Standard for Software Project Management Plans


			Refer only to the number in your requirements, e.g. 


			The contractor shall employ IEEE Std 1058 for software project management plans


			If the entire standard does not apply, cite the specific sections/paragraphs that apply, e.g.


			The contractor shall employ IEEE Std 1058, Section  3.4-3.7 for subcontract management plans








Requirements in Performance Based Contracts


Standards may be used to assist with writing your SOW text


For example:  IEEE/EIA 12207.0-1996, “Standard for Information Technology Software Life Cycle Processes














Process for writing a SOW – Part 3


Include section in the SOW for definitions of terms and acronyms 





Iterate through the above steps to refine the SOW





Review the SOW using the SOW checklist, and make any identified changes


Peer review sections with technical experts


Review entire SOW with RFP preparation team and all stakeholders





Requirements in Performance Based Contracts


Expect to need several iterations before a high quality, comprehensive, consistent and cohesive SOW is achieved














What’s Next


			Example Statement of Work for a product development contract








Requirements in Performance Based Contracts

















The Product SOW:  A Hierarchy of Products and Activities








. . .





Product 1


Product N





Activity M


Program X


Activity 1


. . .





The top-level products to be developed for Program X





The activities to be performed across the top-level products











The Product SOW:  Decompose the products to a subordinate set of products and activities











Program X


. . .





Product 1


Product N


Activity M


Activity 1


. . .


. . .





Product 11


Product 1n


Activity 1m


Activity 11


. . .





The sub-products to be developed for Product 1





The activities to be performed across Product 1











The Product SOW:  Decompose the products to the requirements level only  











Program X


. . .





Product 1


Product N


Activity M


Activity 1


. . .


. . .





Product 11


Product 1n








Avoid decomposing the product to the level of design (What, not How)





At the lowest level, there are only the activities needed to produce the product





Activity 1m





Activity 11


. . .





Activity 11k





Activity 111


. . .











The Product SOW:  Decompose the activities to single cohesive topics











. . .





Product 1


Product N





Activity M


Program X


Activity 1


. . .


Activity 1j


Activity 11


. . .





At the lowest level, the activities should contain a single cohesive topic


Activity 11


. . .


Product 11


. . .





Avoid decomposing the activities to the level of specifying methods and techniques (What, not How)





Activity 11k





Activity 111


. . .











Example:  The XYZ Satellite Program








Quality & Mission Assurance





Program XYZ


Launch Support


Systems Eng., Int. & Test


Spacecraft





SV Sys. Eng, Int. & Test


Satellite Vehicle





Flight HW Subsystems





Flight SW





S/C Sys. Eng, Int. & Test


Program Management





Instruments





A





B





C





D





E











Example:  The XYZ Satellite Program Scope


			Develop the spacecraft


			Develop and integrate instruments A, B and C


			Integrate instruments D and E (other developer)


			Do everything needed to launch the satellite and transition it to operations


			Post-launch operations support and software maintenance included


			No post-launch operations (done by another contract)


			No ground system (done by another contract)


			Perform the systems engineering, system integration and test, program management, and mission assurance activities needed to accomplish the above, per the technical requirements














SOW Outline for XYZ Satellite Program


Scope


	1.1  Definition of work


	1.2  Definitions of terms and acronyms


Satellite Vehicle Development


	2.1 Spacecraft


	2.1.1  Flight Hardware Subsystem Development


		2.1.2  Flight Software Development


		2.1.3  Spacecraft Systems Engineering, Integration and Test


	





Ivy Hooks (IFH) - Format fell apart on last line











SOW Outline for XYZ Satellite Program


	2.2  Instruments


		2.2.1  Instrument A Development


			2.2.1.1 Flight Hardware Development


			2.2.1.2 Flight Software Development


			2.2.1.3 Instrument A Systems Engineering, Integration & Test


		2.2.2  Instrument B Development


			… (Similar to 2.2.1)


		2.2.3  Instrument C Development


			… (Similar to 2.2.1)	


		2.2.4  Instrument D Coordination and Integration


		2.2.5  Instrument E Coordination and Integration


	2.3  Satellite Vehicle Systems Engineering, Integration and Test





Ivy Hooks (IFH) - More help with format











SOW Outline for XYZ Satellite Program


3.0 Program Management


3.1  Program Planning


3.2  Program Tracking and Control


3.3  Risk Management


3.4  Configuration Management


3.5  Program Management Metrics


3.6  Government Insight


	





Ivy Hooks (IFH) - No idea what happened to Insight











SOW Outline for XYZ Satellite Program


3.0 Program Management


  3.1  Program Planning


  3.2  Program Tracking and Control


  3.3  Risk Management


  3.4  Configuration Management


  3.5  Program Management Metrics


  3.6  Government Insight


	





Ivy Hooks (IFH) - No idea what happened to Insight











SOW Outline for XYZ Satellite Program





Systems Engineering, Integration and Test


4.1  Requirements Analysis


4.2  System Design


4.3  External Interface Definition and Control (Space-Ground, TDRSS, …)


4.4  Specialty Engineering (Reliability/Maintainability/Availability, Safety)


4.5  Technical Performance Measures (weight, power) 


4.6  System Integration and Test


47  System Acceptance Test Support











SOW Outline for XYZ Satellite Program


5.0  Launch Support


   5.1  Satellite-Launch Vehicle Integration and Test


   5.2  Launch Operations and Early On-Orbit Deployment and Test


   5.3  Operations Turnover Support (Training, Orbital Handbook, Post-turnover consultation)


   5.4  Flight Software Maintenance








Ivy Hooks (IFH) - help with format again











SOW Outline for XYZ Satellite Program


Quality and Mission Assurance


	6.1  Quality Assurance (QA)


		6.1.1  Hardware QA


		6.1.2  Software QA


6.2  Mission Assurance and NASA Independent Verification and Validation (IV&V) Support 














Example of SOW Iteration:  Flight Software


			Examination of outline for cohesiveness shows flight software covered in two places


			Paragraph 2.1.2, Flight Software Development


			Paragraph 4.4, Flight Software Maintenance


			Software maintenance uses same processes as software development


			Border between development and maintenance not clearly delineated and fixing identified problems


			Solution:  remove paragraph 4.4 and include maintenance in paragraph 2.1.2














How do you start writing a task order?


			Work with COTR – 


			What is already set up for you?


			What is in SOW?


			What is in proposal that affects you?


			What incentives are available to you?


			Do 


			Job analysis


			Quality analysis


			Data analysis


			Write measurable requirements


			Define performance standards


			Set your acceptable quality levels














What’s Next


			Acquisition Overview


			Performance-Based Contracting


			Top-Down Approach to PBC


			Writing Effective Statements of Work


			Wrap-Up














PBC SOW Requirement Development


Define


 Scope


Develop


Ops Concepts


Identify


Interfaces


Write


SOW Req.


Capture


Rationale


Define Quality


Set 


Incentives


Organize


SOW Req.


Baseline


SOW Req.


Need


PBC Analysis


1.  Analyze the Work


2.  Analyze Quality


3.  Analyze Data Needs
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Requirements in Performance Based Contracts


Points to be made:


SOW requirement  writing is not the first thing that is done. Much analysis, possibly some market research, and other activities precede the documentation of the SOW requirements in a Performance Based Contract.  Notably, scope needs to be determined that bounds the SOW and ensures that the SOW tasks are written to the same set of needs, goals, objectives and with the same operational concept.  Must capture the “vision.”


SOW requirements are usually not all frozen and unchanged.  They will likely change over the life-cycle of the project, even if you do a great job up front.  Other factors, often external, such as a budget, can change and cause the SOW requirements to be changed.  The key is to minimize changes due to bad SOW requirements! 


In writing good SOW requirements,  you must  include, at an early and over a continuing period of time, people (stakeholders) that are involved. 

















(1) Points to Ponder


			Responsibilities - have you made clear distinctions between your role and the contractor?  Does the contractor have to wait for you to do work?  Have you set things up so you can be blamed if the contractor fails?








Requirements in Performance Based Contracts


Who does what…what are we going to do and what is the contractor going to do.





Have you ever had a situation where the contractor blamed you for something not working or being late?





You want to avoid work going back and forth between you and the contractor.  If you have to approve everything you are going to do a lot of work – and if you are not timely you cannot hold the contractor responsible.





Does the contractor have to wait for us to make a decision or make a hardware or software purchase?  We do not want to set up the situation where the contractor cannot perform per the contract because of us.  Nor do we want to get into the situation where the contractor can blame us for all that has gone wrong because we have not set up things at the outset.





If you have within the SOW a statement that says “all deliverable documentation will be considered approved by the customer if no response within 5 days” I guarantee you those deliverables will fly out of the in-basket very quickly!!





 

















(2) Points to Ponder


			Response - if you were the offeror, could you give a response to the requirements as stated or do you need more information?








Requirements in Performance Based Contracts


Consider…have you written the SOW so that it is clear to the reader.  Have someone else review the SOW to gain perspective of what someone else is reading and interpreting.  Have the person who is reviewing think…can I respond to the SOW…do I have all the information that I need.





Ask yourself “do you have the right stuff in the RFP to get a good proposal and then manage the effort thereafter?”














(3) Points to Ponder














			Evaluation/Selection - what are you asking the offerors that will provide real discrimination between them?








Requirements in Performance Based Contracts


Ask yourself if the evaluation/selection criteria enables us to discriminate between the respondents.  We don’t want to discriminate between a red and green dinosaur.  I want to discriminate between a mouse and a lion.  





			Look at who has a succinct management plan


			Past performance has been great over the past 5 years.


			Cost should not be the major focus…you also want to look at best value.





			If you insist on telling the contractor exactly how to do the work, all your proposals will look alike – they will parrot your words back at you.  How will you then discriminate?

















(4) Points to Ponder


			Measure - can you measure, without spending a fortune, the contractor’s performance in an objective way based on the standards you have set?  








Requirements in Performance Based Contracts


What can we measure without spending a fortune?





Questions to ask yourself:


			Do I know what I want to measure?


			How do I measure if the contractor succeeded or didn’t succeed?


			What matters…I don’t want to overburden??!!!








Things you can measure:


			Time


			Deliverables


			Quality





We do not want to get down to nit-picking at the lowest level.














PBC Failures Result From


			Not defining work in completion terms, e.g. specific, tangible outcome or product


			Not developing or enforcing measurable standards


			Not developing or executing a SAP


			Not placing sufficient financial risk on the contractor (BIG PROBLEM)


			Not managing as completion (insight) versus LOE (oversight) 





Cultural inertia and lack of experience





Requirements in Performance Based Contracts


Sometimes people do PB contracting and it does not work because (list).





Not placing sufficient financial risk…if the contractor cannot gain or lose real big, you won’t get their attention.





WHOLE ENVIRONMENT NEEDS TO CHANGE!!  Am I doing this because we have always done it this way or am I doing it because it is the right thing to do.





Lack of experience…try a PBC on a small project before going to something big.





We will cover all of these items in examples later in the class.  This is just to give you an introduction to the problems.  

















	What squared with something that you already know?





	What did you learn that made all the pieces fall into place?





	What did you see from a new angle?





	What new direction will you go in?





Z





Requirements in Performance Based Contracts


Get students to discuss these questions.  You can do this individually or as a group exercise.





			What did you learn that corresponded to something you already knew?


			What did you learn that made it all come together?


			What do you now see differently?


			What are you going to do differently?








Don’t dwell.  If questions, answer quickly and tell them wait until you get to the topic -- write it on a flip chart for later.
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