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 Purpose/Introduction 
 

Building the interstate highway system, landing on the moon, detecting improvised explosive 

devices, and developing the Internet are Federal Government achievements that all required 

project management. Not every project will have the same scale of impact, but by virtue of 

being funded by Congress and with involvement by agency leadership and the Executive 

Office of the President, all projects are contributing in some way to the security, growth, and 

success of our Nation.  

 

The role of a Federal agency project manager (PM) is so important that it is one of the few 

positions in the Federal Government with specified qualifications and training mandates. 

PMs have the responsibility to wisely spend taxpayer dollars to implement programs and 

projects that lead to better services for the taxpayers and more efficient and effective 

agencies. It is critical that PMs understand: 

 

ǒ Challenges and risks exist in every directionñprojects succeed and fail for a variety of 

reasons. 

ǒ Consequences can be significantñthe Nationõs resources are at stake. The project is 

funded with Government dollars and is connected to the agencyõs mission, which 

typically has an effect on our overall National Security posture and the daily lives of 

American citizens. 

ǒ The project and program environment is unique and dynamicñno project team faces 

the exact same circumstances. Technology is ever-changing, acquisition laws and 

regulations change, leadership and administrations change, industry practices are 

always evolving, and the userõs needs and expectations evolve frequently. 

ǒ Intangible human qualities, such as leadership, integrity, perseverance, and tenacity 

to reach a goal, are often key determinants for success. 

ǒ Good planning and decision-making are keys to successñthinking through every step 

of the project to ensure management of risks, stakeholder support, proper use of 

tools, innovation, and continuous data-driven decision-making shape every action 

and reaction. 

 

Civilian agency PMs are critical to the success of agency acquisition initiatives, programs, 

and projects. Providing both strategic oversight and operational guidance, the PM is 

responsible for navigating a complex enterprise spanning Federal regulations, Federal and 

contractor personnel, technological systems, agency policies, and the needs of end users. 

As a PM, technical and business expertise alone is insufficient. The PM must be a 

practitioner of ever-increasing technical, management, regulatory, and procedural 

knowledge and possess the soft skills required to motivate and lead personnel supporting 

the project.  

 

The goal of this guide is to be a resource tool to PMs, providing practical concepts and 

useful tools and templates. This guide is not intended to be a comprehensive òhow toó guide 

or an exhaustive authority on project management. Rather, it is designed to provide PMs 

with best practices and tools to adopt or adapt so that management of projects are 

appropriate and effective in achieving desired results. 
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In addition to this guide, the PM can also consult online and resident training through 

FAI.gov, including: 

 

ǒ FPM 120: Acquisition Fundamentals of Project and Program Management I 

ǒ FPM 121: Acquisition Fundamentals of Project and Program Management II 

ǒ FAC-COR webpage on FAI.gov 

ǒ FAC-P/PM webpage on FAI.gov 

  

http://www.fai.gov/
http://www.fai.gov/drupal/training/course-descriptions#FPM120
http://www.fai.gov/drupal/training/course-descriptions#FPM120
http://www.fai.gov/drupal/training/course-descriptions#FPM121
http://www.fai.gov/drupal/training/course-descriptions#FPM121
http://www.fai.gov/drupal/certification/fac-cor
http://www.fai.gov/drupal/certification/fac-cor
http://www.fai.gov/drupal/certification/program-and-project-managers-fac-ppm
http://www.fai.gov/drupal/certification/program-and-project-managers-fac-ppm
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A. The Federal Triad 
 

A Project Manager (herein referred to as PM) in the Federal Government must effectively 

manage three domains to be successful: 1) Requirements; 2) Budgeting and Execution; and 

3) Acquisition Governance (these three are often referred to as òBig Aó). In the Government, 

the Federal Triad separates project management and acquisition execution compared to 

how project management occurs in private industry. It defines the strategic, big-picture 

approach versus acquisition done solely as a function of the contracting process for specific 

procurements. In Big A acquisition, the PM must orchestrate and manage all cost, schedule, 

performance, and project scope risks of a project while simultaneously managing the inputs 

and outputs of these three strategic decision loops.  

 

Figure 1: The Federal òTriadó 

 
 

 

Requirements are driven by acquisition needs. Depending on an agencyõs core mission and 

capabilities to perform that mission, agency needs are a reflection of the gaps in those 

capabilities and are often difficult to forecast. Needs are generated by a myriad of external 

and internal forces that generate change and affect an agencyõs ability to contribute to the 

overall security posture of the United States and well-being of its citizens. New capabilities 
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are generated out of the necessity to acquire new capital assets and services that make the 

agency more effective or efficient. Often new capabilities come along to take timely 

advantage of advances in technology. Typical agency requirements that generate 

acquisitions include replacement of obsolete or worn-out equipment, upgrades and 

modification of current assets, countering a threat to National Security, technology 

advances, industry alignment, workforce demographics, lack of capacity, mission changes, 

Congressional interest, executive direction, and feedback from customers and users. Of the 

three decision domains in the Federal Triad, managing requirements is the most dynamic in 

nature for the PM. 

 

Budgeting and Execution to fund current and future acquisitions are driven by the calendar. 

All Federal budgets feed into and become part of the Presidentõs annual budget submission, 

which is presented to Congress no later than the first working Monday of February each 

year. Congress must then pass appropriations or a Continuing Resolution on or before 

September 30 each year to fund the Federal Government. PMs must not only acquire the 

funding authority for the project, but they also must keep their budget from being 

considered for reprogramming to pay for other obligations not associated with the project. 

 

Acquisition Governance is driven by successful completion of acquisition events or 

milestones. This decision loop includes two processes: (1) compliance with the Federal 

Acquisition Regulation (FAR) for contracting; and (2) an agencyõs process, or sometimes the 

lack of such a process, for managing the project life-cycle. Successful development of a new 

system and the decision to go into full quantity buys or production, required dates for 

reports, or a vendorõs manufacturing window are all milestone-type events that are decision 

gates in the acquisition process. 

 

The PM must manage the cost, schedule, and performance risks of the assigned project 

within the strategic decision environments of the three domains and their competing drivers. 

Agency requirements are generated when new capabilities are needed or when existing 

capabilities need to be more efficient, which by chance may or may not coincide with the 

budget cycle calendar. Further, unplanned agency needs and the budget calendar have no 

clear linkage to achieving successful events within the governance framework of the FAR 

and the project life-cycle. The result can be the ultimate juggling act for the PM. This guide 

provides tools and techniques to help PMs with this dynamic challenge. 

 

This guide is organized around these three domains. Before delving into each domain, the 

next section establishes a baseline of essential information elements. The guide concludes 

with best practices and tools to perform various project management tasks and functions. 

 

B. Foundational Information 
 

Project management is an expansive topic. A complete articulation of all aspects and 

techniques for project management would be voluminous and hard to use. Instead, this 

section focuses on foundational project management information that any PM should know 

in order to be successful in the three domains of requirements, budget, and acquisition. 
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1. Programs vs. Projects 
 

Program and project management are often used interchangeably, and while several 

aspects of program and project management have similar pathways, they require different 

people, experience, and processes. At the most basic level, the key difference is in what is 

being managed: a program or project. Program, project, program manager, and project 

manager are all defined in the Office of Federal Procurement Policy (OFPP) Memorandum for 

Federal Acquisition Certifications in Program and Project Management, dated December 16, 

2013. 

 

Table 1: Office of Federal Procurement (OFPP) Policy Definitions 
Term Definition 

Program Directed, funded acquisitions that provide new, improved, or 

continuing systems or services in response to an approved need. 

Programs are divided into levels established to facilitate decision-

making, execution, and compliance with statutory and regulatory 

requirements and may be composed of multiple projects, services 

contracts, interagency agreements, and other types of acquisitions. 

With a systems or services capability focus, programs usually tie 

together an agencyõs higher-level programming and budgeting process 

with the agencyõs strategic plan.  

Project A planned acquisition undertaking with a definite beginning and clear 

termination point that produces a defined capability. A project is an 

individually planned, approved, and managed basic building block 

related to a program. A project is not constrained to any specific 

element of the budget structure; however, basic research, 

maintenance of equipment and facilities, and operations are not 

considered projects.  

Program Manager The acquisition workforce member with the responsibility and relevant 

discretional authority who is uniquely empowered to make final scope-

of-work, capital investment, and performance acceptability decisions 

on assigned acquisition programs. The program manager is also 

responsible for meeting program objectives or production 

requirements through the acquisition of any mix of in-house, contract, 

or reimbursable support resources. Program managers are 

responsible to stakeholders for management and oversight of 

subordinate projects within the scope of the overall program. The 

program manager is ultimately responsible for effectively managing all 

business and technical risks of the program to ensure effective 

systems and services are delivered to the end user on schedule, 

within budget, and at the required levels of performance.  

http://www.fai.gov/drupal/sites/default/files/FAC%20PPM%20Policy_121613.pdf
http://www.fai.gov/drupal/sites/default/files/FAC%20PPM%20Policy_121613.pdf


 

Project Managerõs Guidebook 11 

Term Definition 

Project Manager The acquisition workforce member assigned responsibility for 

accomplishing a specifically designated work effort or group of closely 

related efforts established to achieve stated or designated objectives, 

defined tasks, or other units of related acquisition effort on a 

schedule, within cost constraints, and in support of the program 

mission or objective. The project manager is responsible for the 

planning, controlling, and reporting of the project and for the 

management of required functions, including acquisition planning, 

definitization of requirements, business case development, 

performance of the schedule as well as formulation, justification, and 

execution of the budget. The project manager is responsible for 

effectively managing project risks to ensure effective systems and 

services are delivered through a total life-cycle approach to the end 

user on schedule, within budget, and at the required levels of 

performance. A program manager may also serve as project manager 

for projects within the scope of the program.  

 

 

2. What to Manage 
 

The PM manages a project toward its successful completion, but what exactly does the PM 

manage? 

 

1. Manage project requirements. Requirements clearly describe the desired outcome of 

the project. What must a product do? What specific service must be performed? The 

PM must facilitate the identification of these requirements and ensure that they are 

met by the project outcomes. 

 

2. Manage projects to stay within scope. The overall scope of a project has two 

dimensions: (1) Product Scope and (2) Project Scope. Product Scope includes the 

technical and operational performance requirements and physical attributes of the 

item or service being acquired. Project Scope includes all of the functional area work 

that must be completed throughout the total life-cycle of the project.  

 

3. Manage any change or refinement of project objectives. During the life of the project, 

any number of changes may occur. Your agency may have new political leadership or 

management with a new vision. A public event may change priorities for the agency 

and the program. The longer the project, the higher the chances of changes external 

and internal to your project. Managing change also means managing risks since most 

changes will be generated as a result of external factors. 

 

4. Manage project constraints. In project management, the foundational constraints are 

sometimes referred to as the òIron Triangle.ó Within these three constraints, a PM 

cannot change one constraint without affecting the others. If scope increases, then 

cost or schedule will also increase. Conversely, if scope remains constant and cost 

increases, the schedule could fluctuate either way. Itõs a dynamic that is unique to 

each project.  
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Figure 2: The Iron Triangle 

 
 

 

Within the bounds of the three constraints are additional management requirements for 

PMs. Cost, for example, contains resources such as people, budget, and facilities. People 

resources may be direct employees or personnel assigned partially to the project in a matrix 

project environment, or they may be contractors. The PM must manage the efforts of the 

various people resources assigned to the project, including regular meetings and 

communications to maintain the projectõs direction and focus. For the budget, the PM must 

manage cost from an affordability perspective. Within Scope, the PM must manage what the 

product or service much achieve (features and functionality) and the quality level (utility, 

affordability, and value) of the product or service required for success. Within Schedule, the 

PM must manage to when the product or service is needed.  

 

3. Managing and Leading 
 

As a PM, management, communication, and leadership skills are required to ensure the 

project successfully meets its objectives and requirements. Leadership and management 

address, from different perspectives, three key aspects of a project: 

 

ǒ Technical requirements 

ǒ Constraints 

ǒ Team management 

 

A managerõs responsibilities focus on implementation and efficiency. This comes in the form 

of managing requirements through development, implementation, change, and refinement 

as the project moves through its life-cycle, ensuring that the project solution meets the 

requirements. It also comes in the form of managing a team and project stakeholders. 
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Leadership, on the other hand, looks beyond implementation of a project to motivating 

individual talent to achieve high expectations willingly as well as project teams to tackle 

project challenges and find opportunities for innovation within the project. Project leaders 

introduce change and innovation to technical requirements and challenges, and they 

influence, motivate, and persuade the project team to work toward a common objective 

through consensus.  

 

Table 2: Key Differences between Managers and Leaders 
Manager ð òDo Things Rightó Leader ð òDo the Right Thingó 

ǒ Administer project activities 

ǒ Ensure quality 

ǒ Regulate and enforce 

ǒ Focuses on day-to-day efforts and 

overall project timelines 

ǒ Asks, How? When? 

ǒ Develops ideas and innovates 

ǒ Provides high-level oversight 

ǒ Empowers, motivates, and supports 

ǒ Focuses on the long-term 

ǒ Asks, Why? 

 

 

4. Roles 
 

The following roles are common to project teams. Not all roles will appear in every program 

or project team based on the size and complexity of the project. 

 

Table 3: Key Roles and Responsibilities in Programs and Projects 
Roles Responsibilities 

Project Sponsor Responsible for funding and authorizing the project. 

Program Manager Cross-project oversight to achieve a common programmatic goal; 

allocates funding and prioritizes projects. 

Project Manager Responsible for the project; authors key project documents, assigns 

resources, and monitors budget and performance. 

Project Team Executes project tasks through integrated teaming. 

Stakeholders Provides positive or negative feedback on the direction and outcomes 

of the project. 

Contracting Officer Only person with the authority to commit the Government by awarding 

funding to contractors; makes any necessary changes to the contract 

once awarded. 

Contracting Officerõs 

Representative 

Designated by the Contracting Officer to oversee the performance of 

the contractor and ensure the Government is receiving products or 

services as stated in the contract; does not have the power to make 

changes to the contract. 

Business/Financial 

Manager 

Manages the linkages between cost estimates, programming and 

budgeting, funds execution, and value management. 

Technology Manager Manages the technical management processes, systems engineering, 

and design related facets of the project.  

 

* See Integrated Project Teams in Section G of this guidebook, Tools for Managing the 

Project. 
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5. Relevant Laws and Regulations  
 

A myriad of laws and regulations apply to a Federal PMõs day-to-day efforts. While the 

following list is not extensive, it contains some of the key laws and regulations that apply 

across programs, specifically with regard to managing Federal programs and the acquisition 

process. Agency- or subject matter-specific laws, regulations, and policies should be 

researched and known by PMs to ensure that programs/projects are and remain in 

compliance. 

 

Table 4: Key Laws and Regulations and High-Level Summaries 
Law/Regulation High-Level Summary 

Acquisition Focused or Related 

Federal Acquisition 

Regulation (FAR) 

Governs Federal acquisition. The FAR is divided into òPartsó on specific 

topics.  

Agency-Specific 

FAR 

Supplementals  

Provide agency-specific acquisition policies and processes. 

Procurement 

Integrity Act 

Places certain restrictions on Federal employees who serve as procurement 

officials, as defined in the Procurement Integrity Act, when involved in the 

conduct of a procurement. 

Competition in 

Contracting Act 

(CICA) 

Requires, with limited exceptions, that Contracting Officers promote and 

provide for full and open competition in soliciting offers and awarding U.S. 

Government contracts over the simplified acquisition threshold. 

Performance of 

Inherently 

Governmental and 

Critical Functions 

Guidance on determining which functions must be performed by a 

government employee versus a contractor. 

E.O. 13693: 

Planning for 

Federal 

Sustainability in 

the Next Decade 

This Executive Order mandates Federal executive leadership in energy, 

environmental water, fleet, buildings, and acquisition management to drive 

national greenhouse gas reductions and support preparations for the 

impacts of climate change. Through a combination of more efficient Federal 

operations, this Order directs reducing agency direct greenhouse gas 

emissions by at least 40 percent over the next decade while at the same 

time fostering innovation, reducing spending, and strengthening the 

communities in which Federal facilities operate.  

Budget Focused 

Antideficiency Act Prohibits Federal employees from making or authorizing an expenditure 

from, or creating or authorizing an obligation under, any appropriation or 

fund in excess of the amount available in the appropriation or fund unless 

authorized by law; prohibits Federal employees from accepting voluntary 

services and other prohibitions about obligation or authorizing unavailable 

funds. 

Information Technology (IT) Focused 

Federal 

Information 

Technology 

Acquisition Reform 

Act (FITARA) 

Reform initiative implemented in FY2015 to further centralize decision 

making and oversight of Information Technology (IT) and IT personnel with 

the Chief Information Officer (CIO). 

Clinger-Cohen 1996 law to improve the Federal Governmentõs acquisition of IT, including 

the creation of the CIO. 

http://www.acquisition.gov/far/
http://www.acquisition.gov/far/
https://ethics.od.nih.gov/topics/procure.htm
https://ethics.od.nih.gov/topics/procure.htm
http://www.law.cornell.edu/uscode/text/10/2304
http://www.law.cornell.edu/uscode/text/10/2304
http://www.law.cornell.edu/uscode/text/10/2304
http://www.law.cornell.edu/uscode/text/10/2304
http://www.gpo.gov/fdsys/pkg/FR-2011-09-12/pdf/2011-23165.pdf
http://www.gpo.gov/fdsys/pkg/FR-2011-09-12/pdf/2011-23165.pdf
http://www.gpo.gov/fdsys/pkg/FR-2011-09-12/pdf/2011-23165.pdf
http://www.gpo.gov/fdsys/pkg/FR-2011-09-12/pdf/2011-23165.pdf
https://www.whitehouse.gov/sites/default/files/docs/eo_13693_implementing_instructions_june_10_2015.pdf
https://www.whitehouse.gov/sites/default/files/docs/eo_13693_implementing_instructions_june_10_2015.pdf
https://www.whitehouse.gov/sites/default/files/docs/eo_13693_implementing_instructions_june_10_2015.pdf
https://www.whitehouse.gov/sites/default/files/docs/eo_13693_implementing_instructions_june_10_2015.pdf
https://www.whitehouse.gov/sites/default/files/docs/eo_13693_implementing_instructions_june_10_2015.pdf
http://www.gao.gov/legal/lawresources/antideficiencybackground.html
http://www.gao.gov/legal/lawresources/antideficiencybackground.html
https://www.congress.gov/bill/113th-congress/house-bill/1232
https://www.congress.gov/bill/113th-congress/house-bill/1232
https://www.congress.gov/bill/113th-congress/house-bill/1232
https://www.congress.gov/bill/113th-congress/house-bill/1232
https://www.congress.gov/bill/113th-congress/house-bill/1232
https://www.congress.gov/bill/113th-congress/house-bill/1232
http://www.gpo.gov/fdsys/pkg/USCODE-2011-title40/pdf/USCODE-2011-title40-subtitleIII.pdf
http://www.gpo.gov/fdsys/pkg/USCODE-2011-title40/pdf/USCODE-2011-title40-subtitleIII.pdf
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Law/Regulation High-Level Summary 

Federal 

Information 

Security 

Management Act 

(FISMA) 

Requires agencies to develop, document, and implement information 

security for IT assets, including those provided or managed by contractors. 

The National Institute of Standards and Technology (NIST) is the lead for 

FISMA standards. 

Section 508 of the 

Rehabilitation Act 

Requires Federal agencies to make their electronic and information 

technology (EIT) accessible to people with disabilities. 

Program and Project Focused 

Government 

Performance 

Results Act (GPRA) 

Modernization 

Increases accountability for project results by requiring agencies to 

document their project goals and performance. Each fiscal year, agencies 

must submit a strategic plan consisting of goals and agency plans to achieve 

the goals.  

OMB Circular A-

131, Value 

Engineering 

Guidance to support the sustained use of value engineering by Federal 

departments and agencies to reduce program and acquisition costs, improve 

performance, enhance quality, and foster the use of innovation.  

OMB Circular A-

123, 

Managementõs 

Responsibility for 

Internal Controls 

Provides guidance to Federal managers on improving the accountability and 

effectiveness of Federal programs and operations by establishing, assessing, 

correcting, and reporting on internal control. 

OMB A-11 Guides budget development for programs and projects. Section 300 requires 

documentation and justification for certain funding requests over an 

established threshold, referred to as the Exhibit 300. 

Federal Travel 

Regulation 

Governs domestic travel and accommodations for Federal government 

employees and contractors, including rules on reimbursements. 

Federal Advisory 

Committee Act 

Defines how Federally created committees can be established and operated. 

The law has special emphasis on open meetings, chartering, public 

involvement, and reporting. 

Paperwork 

Reduction Act 

Required Office of Management and Budget (OMB) clearance before using 

more identical questions to collect information on 10 or more persons who 

are not Federal government employees. 

 

 

6. The Project Life-Cycle Model 
 

The process through which a project develops from start to finish is called the project life-

cycle. Although project life-cycles vary among Federal agencies, all project life-cycles 

encompass the facets of the sample six-phase life-cycle model used in this guidebook.  

 

http://www.gpo.gov/fdsys/pkg/PLAW-107publ347/html/PLAW-107publ347.htm
http://www.gpo.gov/fdsys/pkg/PLAW-107publ347/html/PLAW-107publ347.htm
http://www.gpo.gov/fdsys/pkg/PLAW-107publ347/html/PLAW-107publ347.htm
http://www.gpo.gov/fdsys/pkg/PLAW-107publ347/html/PLAW-107publ347.htm
http://www.gpo.gov/fdsys/pkg/PLAW-107publ347/html/PLAW-107publ347.htm
http://www.gpo.gov/fdsys/pkg/PLAW-107publ347/html/PLAW-107publ347.htm
http://www.section508.gov/content/learn/laws-and-policies
http://www.section508.gov/content/learn/laws-and-policies
http://www.gpo.gov/fdsys/pkg/BILLS-111hr2142enr/pdf/BILLS-111hr2142enr.pdf
http://www.gpo.gov/fdsys/pkg/BILLS-111hr2142enr/pdf/BILLS-111hr2142enr.pdf
http://www.gpo.gov/fdsys/pkg/BILLS-111hr2142enr/pdf/BILLS-111hr2142enr.pdf
http://www.gpo.gov/fdsys/pkg/BILLS-111hr2142enr/pdf/BILLS-111hr2142enr.pdf
https://www.whitehouse.gov/sites/default/files/omb/assets/OMB/circulars/a131/a131-122013.pdf
https://www.whitehouse.gov/sites/default/files/omb/assets/OMB/circulars/a131/a131-122013.pdf
https://www.whitehouse.gov/sites/default/files/omb/assets/OMB/circulars/a131/a131-122013.pdf
https://www.whitehouse.gov/sites/default/files/omb/assets/OMB/circulars/a131/a131-122013.pdf
https://www.whitehouse.gov/omb/circulars_a123_rev
https://www.whitehouse.gov/omb/circulars_a123_rev
https://www.whitehouse.gov/omb/circulars_a123_rev
https://www.whitehouse.gov/omb/circulars_a123_rev
https://www.whitehouse.gov/omb/circulars_a123_rev
https://www.whitehouse.gov/omb/circulars_a123_rev
http://www.whitehouse.gov/omb/circulars_a11_current_year_a11_toc
http://www.whitehouse.gov/omb/circulars_a11_current_year_a11_toc
http://www.gsa.gov/portal/content/104790
http://www.gsa.gov/portal/content/104790
http://www.gsa.gov/portal/content/100916
http://www.gsa.gov/portal/content/100916
http://www.gpo.gov/fdsys/pkg/PLAW-104publ13/pdf/PLAW-104publ13.pdf
http://www.gpo.gov/fdsys/pkg/PLAW-104publ13/pdf/PLAW-104publ13.pdf
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Figure 3: The Six-Phase Project Life-Cycle Model 

 
 

 

1. Concept Definition. Analyze organizational objectives and identify where gaps in 

capability exist to meet those objectives. 

 

2. Concept Planning. Determine the specific solution and its requirements to meet the 

objectives of the project, and develop the project plan for the execution of the project 

work, including schedule, resources, and quality control. 

 

3. Development. Follow the project plan to create the product or solution, and evaluate 

if the outcome meets project objectives and product requirements. 

 

4. Implementation. Deploy the fully functional product or service in what is called the 

rollout or fielding. The rollout pushes the product or service to the end-user. 

 

5. Operations and Maintenance. Sustain the product or service through a support 

system. This is the longest and most costly phase of a project in the long term, 

making it important that the product or service be cost-effective and meet 

performance requirements. 

 

6. Project Closeout. Project Closeout includes two sets of activities. First, the project 

team documents against the required deliverables how the project has or has not 

met the project goals and objectives as well as lessons learned for future programs 

and projects. Second, the system or item acquired has reached the end of its useful 

life, and the project team must dispose of it with the least amount of cost and 

potential impact on the environment.  

 

7. Functional Domains 
 

The following functional domains are common among Federal projects. Domain expertise in 

the functional domains is typically resident in management staff and technical experts 

within the agency or its support contractors. 
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a. Systems Engineering  
 

Systems engineering in project management is more of a disciplined technical management 

process than actual engineering in the academic context. Systems engineering (SE) is the 

recognition and application of scientific, management, engineering, and technical skills used 

in the performance of system planning, research, and development with an emphasis on the 

technical management process. This includes application of the requirements development 

process, decision analysis methods, technical assessment, configuration management, and 

interface management.  

 

SE processes are applied by the project manager and the systems engineer on the project 

team throughout the project lifecycle to iteratively determine what the solution design or 

system will be, evaluate the system iteratively as it is developed to meet requirements, and 

document this iterative development of the system. The end goal is a balanced system 

design delivered within cost and schedule constraints. Getting to a balanced system design 

requires making trade-off decisions among technical performance, cost, and schedule 

constraints. The project SE management approach is often documented in a technology 

management or SE management plan. 

  

b. Life-Cycle Logistics  
 

Life-cycle logistics involve the early planning, development, implementation, and 

management of a comprehensive, affordable, and effective performance-driven product-

support strategy. It plays a key role during all phases of the life-cycle.  

 

Early in the life-cycle, product support strategies and plans lay out how the product will be 

supplied and maintained up to and including disposal. Another upfront consideration is to 

keep supportability in mind during SE to ensure supportability considerations are part of a 

balanced systems design. òDesigning inó supportability during the design of the system will 

return great benefits in terms of product readiness and reduced operating costs during the 

operations and support phase of the life-cycle. Finally, during operations and support, 

executing and adjusting the product-support strategy keeps the product ready for use at the 

lowest possible cost. 

 

To ensure the end-user can realistically operate and maintain the system, identify product 

support considerations by answering the following questions: 

 

ǒ How reliable must the system be? 

ǒ When the system requires maintenance, how easy to repair, and affordable to repair, 

must the system be? 

 

Product support refers to the products and services needed to sustain the project solution 

throughout its life. A Product/Service Support Plan should be developed to document and 

answer the following questions: 

 

ǒ What products or services are needed to sustain the solution throughout its life? 

ǒ Who will be responsible for executing product support tasks? 
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ǒ How long will the solution be operational and need product support services? 

ǒ When will support tasks occur? 

ǒ How much will product support services cost? 

 

When possible, the Federal Government prefers commercially available solutions or 

commercial solutions with minimal customization or configuration to meet agency-specific 

needs. This approach helps reduce the long-term operations and maintenance costs of a 

unique system. 

 

c. Manufacturing and Producibility  
 

Producibility refers to how easy a product design is to manufacture, and how easy it is to 

sustain an effective and affordable rate of manufacture that meets cost and schedule 

constraints. Manufacturing aspects that constrain system design include:  

 

ǒ The level of complexity the manufacturer's production facilities and processes can 

accommodate; 

ǒ The number of systems or components the manufacturer can produce while 

maintaining quality; and 

ǒ The limitations of current manufacturing techniques and technology. 

 

d. Test and Evaluation  
 

Test and evaluation (T&E) is the application of efficient and cost-effective methods for 

planning, monitoring, conducting, and evaluating tests, followed by evaluating the test 

results. This includes system prototypes, new or modified equipment or material, support 

equipment, and system components. T&E is a primary means of managing and reporting the 

technical risk of a system and validating system performance through measurable methods 

that relate directly to requirements and metrics that demonstrate system success or failure. 

 

Depending on the level of technical risk on a project, the projectõs T&E approach may be 

documented in a T&E management plan. T&E ensures that the product meets technical and 

operational requirements. T&E can reveal design, product support, training, and other 

concerns that can be resolved through systems engineering by changing the solution design 

accordingly. T&E provides data required to make informed project management decisions, 

such as impacts on schedule and cost that result from product design changes. 

 

e. Contracting 
 

Contracting encompasses the supervision, leadership, and management processes and 

procedures involving the procurement of capital assets, supplies, and services, including 

construction, research and development, and science and engineering technical services as 

governed by the FAR and associated agency-specific additions to the FAR. Contracting 

involves acquisition planning to include performance-based considerations; cost and price 

analysis; solicitation and selection of sources; preparation, negotiation, and award of 

contracts; all phases of contract administration; termination options and processes for 

closeout of contracts; and legislation, policies, regulations, methods used, and business and 



 

Project Managerõs Guidebook 19 

industry practices. Contracting is covered in detail in the Acquisition Governance, Part 2, 

section of the guidebook. 

 

f. Business, Cost Estimating, and Financial Management 
 

Business, cost estimation, and financial management is a capstone domain integrating cost 

estimation and analysis; reconciliation of cost estimating; Government and industry financial 

planning; formulating financial metrics, reports, and budgets; budget analysis/execution; 

cost-benefit analysis; Earned Value Management (EVM); business case analysis; and other 

methods of performance measurement. 

 

g. Leadership 
 

Leadership and professional acumen includes those attributes targeted toward leading and 

managing a multi-functional project team toward satisfactory achievement of program goals 

as well as influencing both horizontal and vertical stakeholder relations. Leaders take a long-

term view and build a shared vision with others, acting as a catalyst for organizational 

change. Leaders influence others to translate vision into action and inspire team 

commitment, spirit, pride, and trust. Leaders develop networks and build alliances while 

collaborating across boundaries to build strategic relationships and achieve common goals. 

Leaders foster an inclusive workplace where diversity and individual differences are valued 

and leveraged to achieve the vision and mission of the organization. Leaders hold 

themselves and others accountable for measurable high-quality, timely, and cost-effective 

results. Leadership is covered in more detail in Section G of this guidebook, Tools for 

Managing the Project.  

 

h. Information Technology  
 

Information Technology (IT) is an increasingly important component of projects. Even if the 

project is not an IT project, it will likely have some intersection with the agencyõs software or 

IT systems. The Chief Information Officer (CIO), a role created by the Clinger-Cohen Act, and 

strengthened by the passage of FITARA, has oversight over Federal agency IT investments. 

Citizen-centric and secure IT are dominant initiatives within the Federal space.  

 

IT investments must clearly demonstrate that the investment is needed to help meet the 

agency's strategic goals and mission. The agency must demonstrate how the investment 

supports a business line or enterprise service performance goal as documented in the 

agencyõs Enterprise Architecture and annual Enterprise Roadmap submission to OMB. 

Agency IT investment business cases (and other documents), the IT Capital Asset Summary 

(Exhibit 300A), and Agency IT Investment Portfolio (Exhibit 53A) must demonstrate the 

agencyõs management of IT investments and how governance processes are used to plan, 

select, develop, implement, and operate IT investments.  

 

Agencies are required to submit Exhibit 53A and Exhibit 300A submissions to OMB, and are 

used by OMB to create an overall "Federal IT Investment Portfolio," which is published as 

part of the President's Budget. Agency and OMB portfolio reviews and budget processes will 

ensure the selection of IT investments that support the agencyõs strategic goals, as captured 
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in the agencyõs High Priority Performance Goals and Strategic Plan. The PM may be 

responsible for completing or for assisting the CIOõs office with the completion of the OMB-

300A and 53A reports which are required for all IT investments. Please see OMBõs Guidance 

on Exhibits 53 and 300 for more information about reporting. 

 

C. Requirements Development 
 

Government Accountability Office (GAO) and Inspector General (IG) reports are consistent in 

their findings of Federal programs: requirements are too often not properly assessed, 

captured, and conveyed, leading to program challenges and failures as the result of 

increased cost, schedule, and performance risks. This section focuses on requirements 

development for the project and how PMs can plan and initiate efforts to develop thorough 

and accurate requirements. 

 

1. Requirements Start with Strategic Planning 
 

The Government Performance and Results Act (GPRA) of 1993 and its update, the GPRA 

Modernization Act of 2010, requires each Federal agency to do strategic planning and 

provide to Congress and the general public their published Strategic Plans each year. During 

this continuous planning process, agencies review their specific missions, goals, and 

objectives and compare these planning tenets with their current capabilities to execute their 

strategic plans. When agencies discover deficiencies or the inability to perform their agency 

mission with the capabilities they have at hand, the agency has a capability gap in their 

ability to perform the mission or achieve their goals. Capability gaps lead to agency needs, 

and filling those needs results in developing requirements, exploring concepts, and selecting 

a solution. 

 

Capability gaps and needs arise from a myriad of sources, including: 

 

ǒ Threats to National Security 

ǒ Changes in operational doctrine or procedures 

ǒ Industry practices 

ǒ Workforce demographics 

ǒ Lack of operational capacity 

ǒ Changes in agency mission, structure, or leadership 

ǒ Stakeholder interests 

ǒ New technology 

ǒ Obsolete systems 

ǒ Worn-out equipment 

ǒ Customer and end-user demands 

ǒ Executive direction 

ǒ Congressional interests 

ǒ Training deficiencies 

 

https://www.whitehouse.gov/sites/default/files/omb/assets/egov_docs/fy14_guidance_on_exhibits_53_and_300.pdf
https://www.whitehouse.gov/sites/default/files/omb/assets/egov_docs/fy14_guidance_on_exhibits_53_and_300.pdf
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Figure 4: Capability Gap 

 
 

 

a. Bottom Up, Top Down, or External Goals 
 

Stakeholders are groups or individuals who exert influence over the project, or whose 

interests may be positively or negatively affected by the project. These affected interests 

include how their organizationõs functions change as a result of the project, the effect of the 

project on their goals and objectives, and the allocation of their resources. The need bridges 

the separation between stakeholders and the goal by framing the interests and resources of 

stakeholders into an approach for achieving the strategic goal. 

 

Different goals originate from either senior leadership, middle management, front-line 

personnel who perform an organizationõs day-to-day processes, and external stakeholders or 

customers, such as Congress. Needs driven from the top down include senior leadership 

goals, which often result from trying to implement a strategic mission or objective. This kind 

of need filters from the top of an organization down to the individuals who must support 

achieving the strategic mission or objective. Middle management goals often result from 

trying to resolve an inability to manage and execute effectively, due either to a lack of 

information or insufficient resources. Front-line personnel goals often result from trying to 

correct a flawed or obsolete process, function, or system currently in use.  

 

Middle management and front-line personnel goals filter from the bottom of an organization 

up to the individuals with the authority to decide on pursuing those goals and objectives. 

Goals driven by external stakeholders often result from customer demands or legislation 

and policy. External stakeholder goals can affect an organization at different levels, and 

consequently they can filter from the top of an organization down, or from the bottom of an 

organization up.  

 

b. Material or Non-Material Solutions 
 

Solutions that address capability gaps and meet an agencyõs needs are expressed as either 

material or non-material. Material in this context is defined as the aggregate of things used 
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or needed in any business, undertaking, or operation (distinguished from personnel). A 

material solution fills a capability gap with new systems or assets, resulting in the 

requirement to procure durable assets of both IT and non-IT type equipment items, 

hardware, software, facilities, some types of services, and other capital assets. A non-

material solution fills a capability gap through update or modification of agency operating 

procedures, personnel changes, training, organizational structure, or leadership. A non-

material solution usually does not result in procuring a durable material asset but could 

result in buying a service, such as a new training program for employees.  

 

Filling capability gaps with non-material solutions is usually less expensive in terms of funds 

and other resources when compared with procuring new material. Material needs eventually 

lead to developing requirements, which in turn initiates projects requiring life-cycle 

management. Project managers should understand how their agencies go from strategic 

planning to identifying capability gaps and needs to high-level requirements to concept 

development and then finally to a specific solutionõs performance requirements. 

Understanding this cycle of requirements development gives the PM insight into an 

organizationõs culture and preference toward material or non-material solutions to fill its 

capability gaps.  

 

2. Gap Determination and Prioritization  
 

Determine the purpose and goal of the program or project by first starting with the need.  

 

a. Identify the Need 
 

Table 5: Questions and Guidance for Identifying the Need 
Initial Questions Guidance 

What is the need? Define a problem statement. 

What will the program accomplish? Define the purpose of the program in relation to 

addressing the problem statement. 

How does the program align with the 

agencyõs mission? 

For organizational alignment within an agency and for 

future funding reasons, it is important to connect the 

program to the overarching agency mission. 

Who does the program serve? Determine if the program is serving an internal agency 

function or is delivering value to a customer or end user. 

Who are the stakeholders for the 

program? 

Stakeholders may be leadership, middle management, 

frontline personnel, or external stakeholders or end 

users. Identifying stakeholders upfront will aid in 

communications and may identify sources for 

developing detailed requirements. 

What does success look like? òBegin with the end in mind.ó ñStephen Covey, Seven 

Habits of Highly Effective People 

What resources do I have to 

accomplish the program? 

Determine what Government employees must complete 

based on the types and sensitivities of the efforts. 

Assess the capability and capacity of staff from the 

offices managing the program. 
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Initial Questions Guidance 

Do I need to supplement those 

resources? 

Determine if a contract, grant, cooperative agreement, 

or other mechanism is needed to leverage non-

Government resources. 

 

 

b. Identifying and Prioritizing Capability Gaps 
 

Capability gaps are the missing knowledge and skills, resources, or leadership stakeholders 

must obtain to meet their needs and achieve their goals. Capability gaps can occur at any 

level of an organization. At the senior leadership level, capability gaps can exist as a result of 

an organizationõs policy, leadership deficiency, or philosophy and culture. At the middle 

management level, capability gaps can exist in business processes that govern production, 

communication, tracking, and documentation functions. At this level, capability gaps can 

also relate to human performance, such as insufficient training and education or ineffective 

process implementation when a process is poorly designed.  

 

Capability gaps related to human performance can also exist at the front-line personnel level 

because of ineffective process implementation when a well-designed process is performed 

poorly. These gaps can also exist because of individuals who create capability gaps when 

their attitude or commitment level does not align with the organizationõs culture. Capability 

gaps related to underperforming or obsolete equipment or interface features are also most 

likely to exist at the front-line personnel level. Capability gaps can also exist when an 

organization fails to meet requirements from external stakeholders, such as an Executive 

Order mandating the implementation of cloud computing strategies. Other important 

external stakeholders garnering recent attention as a result of past government and 

commercial data breaches include cybersecurity, physical security, privacy and identity theft. 

PMs should constantly survey the obvious as well as the not so obvious environments and 

enterprises to ensure that the interests of important external stakeholders are not 

overlooked. 

 

To make informed evaluations of potential concepts (and eventually solutions), you must 

first understand a capability gapõs cause. Knowing the cause refines the need and helps 

discriminate between concept options, which helps you select the most suitable one. You 

can approach identifying and evaluating capability gaps from two perspectives: external and 

internal.  

 

From the external perspective, you identify both the problem and the likely solution by 

comparing your organization against other agency and industry best practices. The project 

team can research best practices employed by other agencies or in industry to identify what 

your organization should be doing (but isnõt) to achieve its desired level of performance. This 

is called benchmarking. Then, you analyze your organizationõs business rules to identify 

changes in its goals and policies that need to be made to reorient the organization for 

improved performance. After that, you deconstruct (i.e., break down) those new or changed 

goals and policies into actionable and measureable objectives and begin working toward 

them.  
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From the internal approach, you assemble a team (i.e., a focus group) of personnel from 

various levels and functional groups in the organization who offer informed perspectives on 

the capability gap. This team steps through the typical problem-solving process. First, they 

brainstorm to identify the problem. Then, they perform root cause analyses to determine the 

underlying source, or cause, of the problem. Next, using their varied experience and 

perspectives, they assess the impact on the organization. Finally, the team brainstorms to 

generate potential solutions. They can refine their impact assessment after they select a 

specific solution.  

 

After you identify capability gaps and their causes, you assess and prioritize them. To do 

this, you evaluate each one to determine the impact on your organization of addressing it or 

failing to address it. Assessing the problemõs impact on the organization identifies who is 

negatively impacted by the problem; who has the authority to implement a solution; and 

what failing to solve the problem is currently costing the organization in terms of time, 

resources, money, and intangible things such as reputation. While the exact solution isnõt 

known yet, you can still estimate general elements about the impact of developing and 

implementing it. Assessing the solutionõs impact on the organization identifies where the 

resources for developing the solution will come from; which personnel are affected by 

developing the solution and which by implementing the solution; and, finally, the benefit to 

the organization of implementing a solution in terms of increased efficiency, reduced 

resource and budget usage, and improved intangibles such as reputation. 

 

c. Prioritize  
 

Using the identified gaps, begin prioritizing what the program and agency need. Evaluating 

the time, resources, money, and intangible things such as reputation, costs, and risks is one 

method for prioritization. Using the gain from the investment minus the cost of the 

investment divided by the cost of the investment produces a Return on Investment (ROI) 

metric.  

 

In addition to the calculated ROI, the PM can apply the ROI philosophy as part of 

brainstorming by plotting investments versus benefits on a graph. Actions within the top left 

quadrant are prioritized as òlow-hanging fruit,ó and longer-term plans are developed to 

address actions within the top right quadrant. 
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Figure 5: Prioritizing òLow-Hanging Fruitó Actions 

 
 

 

In Agile development, discussed later in Section E.3, this type of continuous prioritization and 

regular reevaluation occurs to ensure that software or product development continues to 
address end user needs and adapts to changing conditions. 
 

Prioritizing capability gaps guides the sequence in which your project addresses gaps, the 

timeframe in which gaps must be addressed, and how your project allocates resources. 

Assessing the impact of capability gaps gives you the information you need to prioritize 

them. Prioritizing capability gaps involves answering three questions about each gap.  

The first two questions rely on information about the problem's impact: 

 

ǒ First, can you fully achieve your goal if this capability gap is not addressed? Capability 

gaps that negatively affect the organizationõs ability to achieve its goal are higher 

priority than those that do not affect achieving the goal.  

ǒ Second, if you cannot fully achieve your goal, to what extent is your ability to achieve 

your goal diminished as a result of this capability gap? Capability gaps with a more 

significant negative impact on your ability to achieve your goal are higher priority than 

gaps with a lesser impact.  

ǒ The third question relies on information about the solutionõs impact: How much 

estimated time, money, personnel, and equipment and materials are required to 

address this capability gap? Gaps that require less money, time, and resources to 

address are likely to be addressed sooner than gaps that require more funding and 

take longer to address. That decision, however, is based on several factors. It is 

based on the amount of funding and resources required, how and when those funds 

and resources must be obtained, and the strategic value placed on the capability by 

the organizationõs leadership. 
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Figure 6: Prioritizing Capability Gaps 

 
 

 

3. High-Level Requirements 
 

Requirements describe the knowledge, resources, processes, or skills necessary to address 

a capability gap. Requirements can be developed from either the stakeholderõs perspective 

when they describe what the stakeholder needs or the solutionõs perspective when they 

describe a function any potential solution must perform. Once you have identified your goal, 

determined your capability gaps, and defined your needs, you must establish high-level 

requirements. High-level requirements differ from more detailed requirements in that they 

are more general, affecting a broader range of stakeholder interests and possible concepts 

that lead to a solution to fill the capability gap.  

 

To draft high-level requirements, examine the causes of your capability gap and then write a 

general statement of how to mitigate each cause. Next, you examine high-level constraints 

that any concept addressing your gap must comply with, such as those imposed by interface 

compatibility or security requirements, resource limitations, the operational environment in 

which the concept resides, or other stakeholder dynamics. Then, write a general statement 

describing how the concept must comply with the constraint. Finally, you examine the 

desired outcome of your project if the gap is addressed and then write a general statement 

describing that outcome.  

 

When writing high-level requirements, it is important to avoid detailing a specific solution. 

Explain what attributes are needed to address the gap, not the exact method for obtaining 

those attributes. Processes and technology change, so donõt limit options by specifying a 

particular technology or process in your high-level requirements. While you may be able to 

quantify your desired outcome, donõt assume only one path for achieving that outcome.  



 

Project Managerõs Guidebook 27 

 

Requirements develop iteratively throughout the life-cycle of a project, as you refine them 

from general to specific. In the Concept Definition phase, you determine key attributes that 

describe what is necessary to address the capability gaps you identified. These attributes 

establish high-level requirements. High-level requirements established in the Concept 

Definition phase are broken down, or decomposed, into more detailed requirements in the 

Concept Planning phase. These more detailed requirements include performance 

parameters that are used to assess the project and the solution during the Development 

and Implementation phases.  

 

Since requirements develop iteratively from broad, high-level requirements to more detailed 

requirements and specific performance parameters, it is critical to begin with good, well-

defined high-level requirements. As is often the case with iterative development, a small 

error made in the beginning can grow to a larger, more costly error in the future as iterations 

occur. There are several reasons why requirements fail to properly guide solution 

development, resulting in a failed project: 

 

ǒ If requirements do not capture stakeholder input, the project could progress to 

completion but never address its intended need.  

ǒ Requirements that change frequently usually indicate that stakeholders do not know 

exactly what they need in a capability. 

ǒ If requirements are poorly managed, frequently changing requirements may be 

addressed badly or not be addressed at all.  

ǒ If requirements are written vaguely or incompletely, they are likely to be 

misunderstood and result in an ineffectual solution.  

 

Poorly written requirements, or poor management of frequently changing requirements, are 

the primary causes of project failure. Projects that use poor requirements may be cancelled 

before they are begun, exceed budget, fail to deliver on schedule, or fail to deliver a solution 

that meets with stakeholder satisfaction. Using clear, accurate, and complete requirements, 

the PM can develop an appropriate solution that results in a successful project.  
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Figure 7: Requirements 

 
 

 

4. Selecting Concepts 
 

Now that you have high-level requirements, you need to select a concept that meets, or has 

the potential to meet, those requirements. A concept is an explicit assembly of the ideas or 

operational architecture needed to understand what a system, product, or component is, 

what it does, how it might address specific mission objectives, and how it is best used. 

Concept development includes considerations for both material and non-material 

approaches to filling a capability gap.  

 

A concept may provide an early design idea for stakeholders to assess technical, cost, and 

schedule needs. Concepts reflect a shared point of view among key stakeholders, conveying 

a clear description or model of the characteristics or attributes needed to address a specific 

set of requirements or capabilities. To select a suitable concept, you must identify potential 

concepts, evaluate them, and choose the most suitable one. That is where market research 

comes in. 

 

a. Market Research 
  

Market research is collecting relevant information about potential concepts. You conduct 

market research to identify the different potential concepts, such as purchasing a product or 

service or implementing a best practice. You also conduct market research to assess the 

ability of each concept to meet high-level requirements within schedule and budget 

constraints. Using market research, you evaluate an industryõs stability, which is its ability to 

provide the assets and resources required to develop and maintain the concept. 

 

Conducting market research helps you determine the availability of products, services, or 

processes that could address a capability gap. Market research also helps you identify 

manufacturers and providers of available products, services, or processes. Information 

collected through market research informs your cost estimate for obtaining products or 
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services or implementing best practices. Additionally, you may identify required 

characteristics of products, services, or processes that werenõt apparent to you from 

assessing the capability gap. By gathering critical information about your concept options 

through market research, you can make an informed selection of the most appropriate 

concept to address a capability gap. 

 

b. Strategic and Tactical Market Research  
 

There are two approaches for conducting market research, each with unique purposes and 

outcomes: strategic and tactical. 

  

In strategic market research or market intelligence, you look at the big picture by performing 

all the activities necessary to maintain expertise about a product or industry. You 

continuously evaluate the current marketplace, identify future markets, research technology 

trends, identify best practices, identify training needs, and research new or changed legal 

requirements. Strategic market research helps you write better requirements by providing 

specific data on what is available in the marketplace. It also helps you decide on the best 

methods for evaluating the performance of a concept against its requirements.  

 

In tactical market research, you look at a specific project need and collect information about 

available resources, supplies, and services that could meet your current requirement. 

Tactical market research helps determine whether you must design and manufacture 

custom items to fulfill the requirement or if commercial off-the-shelf (COTS) items exist that 

could fulfill the requirement. You should also consider, based on your market research, 

whether you could reasonably modify the requirement to allow for use of COTS items. 

Alternatively, you should consider whether you can modify the current system, item, or 

service instead of obtaining a new one. Additionally, tactical market research helps identify 

small businesses that could fulfill the requirements. 

 

FAR part 10.002(b)(2) outlines procedures for conducting market research. You can gain 

reliable information by consulting knowledgeable individuals in Government and commercial 

industries. You may also obtain reliable information by reviewing various approved sources 

of information. Source lists of similar items, from other Government agencies that use 

contractors or from trade associations, are approved sources of information. Catalogs and 

product literature available from manufacturers, distributors, and dealers are also approved 

sources of information.  

 

Prior to issuance of the solicitation, government officials ð including the PM, end users, or 

contracting officers ð may meet with potential offerors to exchange general information and 

conduct market research related to an acquisition. There is no requirement that the 

meetings include all possible offerors, nor is there a prohibition on one-on-one meetings. 

One-on-one meetings typically are preferred by offerors, so as to not reveal strategies to 

their competitors. One-on-one meetings should be planned in accordance with agency 

resources and timelines.  

 

Any information that is shared in a meeting that could directly affect proposal preparation 

must be shared in a timely manner with all potential offerors to avoid providing any offeror 
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with an unfair advantage (FAR 15.201(f)). This is because the FAR prohibits preferential 

treatment of one vendor over another. Where vendor interaction is expected to include 

contract terms and conditions, any one-on-one meetings should include, or at least be 

coordinated with, the Contracting Officer. After the solicitation is issued, the Contracting 

Officer becomes the focal point for these exchanges. At this point, if an organization 

contacts the PM with a question or seeking information, the request should be sent directly 

to the Contracting Officer for communication.  

 

Recent market research from another but similar Government acquisition is yet another 

approved source of information. If you arenõt aware of a similar acquisition, you can run a 

query in the Government-wide database of contracts. Finally, you can post a formal request 

for information (RFI). An RFI may be posted in Government publications such as the Federal 

Business Opportunities (FedBizOpps) website, or your agencyõs website. An RFI may also be 

posted in commercial or trade publications such as the Wall Street Journal, Business Week, 

various technology journals, or project management publications. 

 

Figure 8: Market Research 

 
 

 

c. Evaluating Concepts  
 

Once you establish high-level requirements and research the marketplace for concept 

options of how a given capability gap can be addressed, you need to evaluate those options 

and select the most appropriate one. Determining the best concept for addressing your 

capability gap involves considering a few questions: Does this type of concept address the 

problem? Why or why not? Is this type of concept optimal from a budgetary and scheduling 
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perspective? Why or why not? Does this type of concept align with organizational philosophy 

and strategic goals? Why or why not? To help answer these questions, you evaluate a 

potential concept based on three primary factors. 

 

1. Performance Measurement. Performance measurement evaluates whether the 

concept can address the gapñor performñand whether its ability to address the gap 

can be quantified (i.e., measured). A viable concept option should provide a capability 

that directly supports addressing the problem as it has been defined. For example, if 

your problem is not being able to print in color because your copiers cannot process 

colored ink, then hiring new personnel is probably not a viable concept option. A 

viable concept alternative should provide measurable performance. To be 

measureable, a conceptõs performance must be quantifiable as a magnitude of a 

unit of measure; in other words, you should be able to describe a conceptõs 

performance as how much of what is required to fulfill a needed function or attribute. 

When a concept is measurable, it allows you to assess whether the concept correctly 

performs the function it is required to perform and how well the concept performs 

that function. 

 

2. Feasibility. Can the concept address the gap at an acceptable cost given your 

organizationõs ability to secure appropriate funding, and can the concept address the 

gap on an acceptable schedule given the urgency of your organizationõs need? Given 

enough time and resources, it may be possible to keep modifying a concept so it 

meets some or all of the project objectives. Projects, however, have a definitive 

schedule and budget. Part of evaluating a concept is assessing feasibility. You assess 

feasibility by determining whether a given concept, and any solutions that can be 

developed from it, will satisfactorily achieve requirements within the projectõs 

schedule and budget constraints. 

 

3. Material or Non-Material. Material concepts involve acquiring a new asset or service, 

while non-material concepts involve making changes to the organization that do not 

require obtaining a new asset or service. When comparing material concepts with 

non-material ones, you should consider how well each kind of concept addresses the 

capability gap, whether one is more feasible than the other, and how well each kind 

of concept aligns with your organizationõs philosophy. When deciding whether a 

concept has the potential to effectively address your capability gap, is feasible, and 

aligns with your organizationõs philosophy, you must consider whether the solutions 

developed under that concept would be material or non-material. 

 

Recall that material solutions involve acquiring a new asset or service or improving 

an existing assetõs capabilities. Material solutions may include aspects that are non-

material, such as training on how to operate a new or improved asset, but because a 

new or improved asset or service had to be acquired to implement the solution, the 

solution is considered material. Material solutions include hardware, software 

systems, information technology systems, communications systems, supplies and 

equipment, and facilities.  
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Conversely, non-material solutions do not involve acquiring physical assets. Instead, 

they involve making changes to how an organization approaches a given situation to 

address a capability gap. Possible areas of change when implementing a non-

material solution include policy and organizational culture, training, leadership, 

staffing, and business processes. Your organization may prefer non-material 

solutions because it is not equipped to implement and support material solutions. 

Non-material solutions are usually less expensive than material solutions. 

Conversely, your organizational culture may prefer the measurability of material 

solutions as opposed to non-material solutions. Or, your organization may have a 

policy in place that eliminates a potential concept; for example, a hiring freeze would 

make increasing personnel an unsuitable concept. 

 

Figure 9: Evaluating Potential Concepts 

 
 

 

d. Analysis of Alternatives of Concepts 
 

By determining where to find information about potential concepts (market research) and 

what criteria (performance, feasibility, material/non-material) are used to evaluate potential 

concept options, the next step is figuring out how to use those criteria. To make an informed 

decision about which concept is best, you perform an analysis that compares concept 

options. This comparison is called an Analysis of Alternatives (AoA). The AoA evaluates 

potential concepts, called alternatives, using a consistent process and a consistent set of 

criteria. In an AoA, you first refine your potential concept options by eliminating wholly 

unsuitable alternatives and then discriminate among the remaining alternatives.  

 

The AoA starts off by comparing concepts against elimination criteria. First, determine how 

well each concept could address the capability gap. Eliminate alternatives that cannot 

perform as required to achieve the end result. Then, evaluate the cost and benefits of each 
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concept. Eliminate alternatives that cannot satisfactorily achieve the end result at a 

reasonable cost. Next, assess the estimated resources and schedule required for each 

concept. Eliminate alternatives that require too many resources or too much time to achieve 

the end result. Compare the remaining alternatives with one another using discrimination 

criteria to determine the most appropriate one. Some discriminators include organizational 

culture, obtaining the right level of performance to meet your need (neither under-

performing nor over-performing at excessive cost and risk), complexity in technology, degree 

of variability in estimating costs, and uncertainty in creating a preliminary schedule.  

 

When a concept is selected that has high potential for filling the capability gap, the 

organization begins developing a òconcept of operations,ó sometimes abbreviated CONOPS. 

Development of the CONOPS is iterative through Concept Development when a material 

solution is selected to fill the organizationõs capability gap. The CONOPS is a user-oriented 

document that describes the characteristics for a proposed material solution or system from 

a userõs perspective. A CONOPS also describes the user organization, mission, and 

objectives from an integrated systems point of view and is used to communicate overall 

quantitative and qualitative system characteristics to stakeholders.  

 

Further, the CONOPS describes the proposed system in terms of the user needs it will fulfill, 

its relationship to existing systems or procedures, and the ways it will be used. CONOPS can 

be tailored for many purposes, such as obtaining consensus among the project team, 

developers, sponsors, and user agencies on the operational concept of a proposed system. 

Additionally, a CONOPS may focus on communicating the userõs needs to the developer. 

 

Figure 10: Analysis of Alternatives (AoA) 

 
 

 

e. The Business Case 
 

In order to gain stakeholder approval and initiate a project, the PM or end-user 

representative provides decision makers with a description of the need and related 

capability gaps, benefits of addressing those capability gaps and meeting the need, 
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estimated cost of the project, selected concept (or selected solution), and feasibility in terms 

of schedule and personnel requirements. All this information, including the AoA process and 

resulting rationale for undertaking the project, is documented in a business case.  

 

The business case is a logical intersecting point between all three of the decision loops 

within the Federal Triad: Requirements Development, Budgeting, and Governance. 

Depending on the strategic goal, need, and capability gap, if the concept alternatives and 

perceived solution reveal that a material solution is required to meet the need, this decision 

drives the type of life-cycle approach required (either developmental or commercial buy). If a 

developmental life-cycle is used, the PM may need to prepare two business cases, one for 

selecting the concept and another business case (or an update to the concept business 

case) for selecting the solution. If a commercial buy life-cycle approach is required, itõs likely 

that a single business case is required for selecting a material solution.  

 

When the business case is prepared and presented to senior stakeholders and the decision 

is made to proceed with the project, this denotes formal project initiation in the overall 

acquisition process. When a project is formally initiated, stakeholders or sponsors provide 

funding (budget authority), personnel authorization, and other resources required on the 

project along with entrance and exit criteria for the next life-cycle phase. Additionally, if a PM 

has not been formally selected to lead the project, the selection is made at this project 

initiation milestone.  

 

Since approval of the business case initiates a project, development of the business case is 

presented in more detail in the section on Governance. 

 

5. Performance Requirements 
 

After identifying the organizationõs capability gaps and developing the high-level 

requirements and concepts that address those gaps, the last step in requirements 

development is to deconstruct the high-level requirements of the viable alternatives as 

revealed in the AoA of those concepts. Deconstructing high-level requirements into 

performance requirements is a key step when concept development points toward selecting 

a material solution to meet the need.  

 

a. Types of Requirements 
 

All requirements describe the desired outcome needed to achieve a goal, but different types 

of requirements describe outcomes in different ways. A requirement can be functional, non-

functional, or product- or project-wide. 

  

Functional requirements, sometimes referred to as performance parameters, describe the 

functions the solution must perform. If a requirement describes an activity, such as detect, 

transmit, or decode, it is functional.  

 

Non-functional requirements, also referred to as attributes or simply physical requirements, 

describe properties or qualities the solution must possess, such as maximum weight or size. 

If a requirement describes appearance, dimensions, or usability, it is non-functional. 
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Typically, non-functional requirements describe aspects related to functionality that are just 

as important as functional requirements.  

 

Product or project requirements are global constraints that apply to the entire solution or 

project life-cycle, such as òsolution will have no environmental impact.ó If a requirement 

describes a function needed to satisfy a formal mandate or outlines a constraint that applies 

to the whole project or entire solution, it is a product or project requirement. Typically, 

product or project requirements assess how well functional or non-functional requirements 

comply with product or project constraints.  

 

b. Performance-Based Requirements 
 

No matter which of the three types your requirement may be, it will be most effective if it is a 

performance-based requirement. A performance-based requirement describes the desired 

outcome that will result from meeting the requirement. Performance-based requirements 

allow developers to generate innovative, cost-effective solutions that produce the desired 

outcome.  

 

Unfortunately, people often write requirements that are not performance-based because it 

takes more effort to write a good performance-based requirement. A non-performance-

based requirement describes a specific method for obtaining the desired outcome. When 

requirements state that an outcome must be obtained using a specific approach, they 

prevent the developer from exploring alternative ways to achieve the outcome. 

 

Figure 11: Performance-Based Requirements 

 
 

 

c. Progressive Elaboration 
 

Requirements are refined through progressive elaboration. Progressive elaboration is 

refining requirements based on new information and as more information becomes 

available. Requirements development is an iterative process in which the general, high-level 

requirements you established in the Concept Definition phase are refined or elaborated 

upon in the Concept Planning phase to establish detailed requirements when more specific 

information becomes available. Requirements are refined when they are deconstructed, 

resulting in tiers or subordinate levels of requirements.  
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d. Deconstructing Requirements 
 

Deconstruction begins with breaking a high-level requirement down into supporting detailed 

requirements. The relationships between higher-level requirements and their supporting 

requirements are often referred to as òparent-childó relationships, so called because when 

the higher-level requirement is deconstructed, it acts as the òparentó from which supporting 

requirements are established, which are its òchildren.ó Deconstruction continues by 

breaking down detailed requirements into simple, discrete requirements that cannot be 

deconstructed any further. These derived requirements provide a basis for comparing 

solution alternatives. 

 

To deconstruct a higher-level òparentó requirement, you first analyze the constraints and 

risks associated with that requirement. Next, modify the requirement to comply with 

constraints, mitigate any identified risks, and identify the conditions necessary to achieve 

the requirementõs outcome. Then, derive a detailed òchildó requirement by describing what 

is necessary to achieve a condition in support of the higher-level òparentó requirement.  

 

Finally, you prioritize all requirements according to the value each one delivers if it is met. 

Value can be measured as either how essential meeting the requirement is to addressing 

the need or the importance stakeholders place on meeting the requirement, regardless of 

its impact on addressing the need.  

 

e. Requirements Management 
 

A successful project results in a solution that meets the need. Requirements describe what 

is necessary to meet the need. If your requirements fail to accurately describe the need, the 

solution developed to meet those inaccurate requirements will be ineffective or 

inappropriate and will not meet your stakeholdersõ expectations. Because requirements 

have such a direct impact on the success of your project, it is essential that you manage 

them well throughout the life of your project. 

 

Deconstruction creates the need to manage requirements because it involves refining 

existing requirements or deriving new, detailed requirements. For example, the PM might 

change an unrealistic requirement to reflect an outcome that involves less risk to achieve or 

deconstruct a requirement into two new, simpler requirements. Changed and newly-derived 

requirements require close management to ensure they capture stakeholder input and user 

needs; are accurate, complete, and clearly understood; and can be traced back to the goal 

they support, the source that established them, and the rationale for any changes made to 

them. 

 

The process for managing requirements is essentially version control and is performed every 

time you deconstruct a requirement. Requirements management is an iterative process and 

conducted in all phases of the project life-cycle. The steps taken in requirements 

management are tailored to the project phase in which they apply. Requirements 

management involves four steps:  
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ǒ First, discover what attributes the solution must have to address a capability gap and 

meet the need.  

ǒ Then, document descriptions of these attributes in clear, concise language as 

detailed requirements.  

ǒ Next, verify and validate the requirements support achieving the projectõs goal and 

describe an outcome stakeholders approve of.  

ǒ Last, trace every requirement back to its source.  

 

These four steps are discussed in more detail below. 

 

f. Requirements Discovery 
 

The first step in requirements management is discovery, also called requirements gathering. 

Several techniques can be used to discover new requirements or identify needed changes to 

existing requirements. The PM can observe work or capabilities being performed in the 

current system, interview stakeholders, participate in business event workshops, or 

brainstorm with subject matter experts (SMEs). 

 

ǒ Examine the role of the current system and the environment in which it operates to 

understand its functionality, features, and areas for improvement. When assessing 

potential solutions, this information provides insight into the functions and features 

to evaluate. From observing how end-users perform their work, identify new 

approaches to grouping tasks, new sequences in which to perform processes, and 

areas where new techniques and equipment can improve task or process 

performance. Systems engineers often perform this process.  

ǒ Interview stakeholders by conducting structured interviews that use a set of 

questions prepared before the interview. Structured interviews ensure that you cover 

all the necessary topics and that you cover those topics consistently.  

ǒ Business events are recurring situations, activities, or outcomes that happen during 

the course of performing typical business processes. In business event workshops, 

an end-user representative may describe or re-enact the work currently performed in 

response to business events. Re-enactments may also demonstrate the work that 

should be performed to correctly respond to business events. 

ǒ Brainstorming with SMEs brings together participants from a variety of positions with 

different perspectives and expertise to generate as many uncensored ideas as 

possible for what would make the best solution. 

 

g. Documenting Requirements 
 

Like requirements gathering, documenting requirements involves collaborating with 

stakeholders who describe their performance needs and cultural or policy constraints; end-

users who describe their work processes, work environments, and usability needs; systems 

engineers who describe functional and non-functional attributes the solution must possess; 

and other project team members, such as finance representatives who describe project and 

product-wide constraints including budget and schedule.  
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The team should designate a specific individual, or group of individuals, who draft 

requirements with input from others to promote consistency and accountability. In some 

organizations, while the project manager and project team may contribute to requirements 

development, the responsibility for actually drafting system requirements rests entirely with 

the end-userõs representative. This prevents the project manager from drafting requirements 

that do not accurately describe the end-userõs need and then building to those 

requirements, resulting in a solution that technically meets requirements but fails to actually 

address the end-userõs need.  

 

Regardless of who actually drafts requirements, requirements can be from two perspectives: 

that of the end user or that of the solution. When written from the end-userõs perspective, 

requirements describe how the end-user plans to implement the solution in their work 

environment. End-users and stakeholders often contribute to these types of requirements. 

When written from the solutionõs perspective, requirements describe how the solution is 

expected to operate by depicting a typical day in the life of the system or providing a forecast 

of expected operation. Systems engineers and other project team members often contribute 

to these types of requirements. The end-userõs work environment and anticipated operation 

of the solution are sometimes described in a document called the Concept of Operations.  

 

While you can write requirements from either of these two perspectives, one perspective you 

should not write requirements from is that of the developer. This is because requirements 

written from the developerõs perspective tend to describe a specific method the developer 

should use to achieve the desired outcome. Describing a specific method the developer 

should use does not contribute to establishing performance-based requirements. 

 

Requirements should meet several criteria. First and foremost, well-written requirements are 

implementation-free. They are also discrete, compatible, consistent, accurate, and 

unambiguous. Additionally, well-written requirements are modifiable, traceable, and 

verifiable. To elaborate, well-written requirements are: 

 

ǒ Implementation-free, meaning they are performance-based. If your requirement 

describes a specific approach, or implementation, for achieving the desired outcome, 

it is not performance-based. Performance-based requirements are implementation-

free because they describe the desired outcome without describing how to achieve 

that outcome. 

 

ǒ Discrete, meaning they describe a single result that must be achieved by the 

solution. If your requirement contains the word òand,ó it is likely not a discrete 

requirement and should be deconstructed into discrete requirements. 

 

ǒ Compatible with other requirements, meaning they do not contradict or conflict with 

another requirement. If requirements are not compatible with one another, examine 

how the need and its capability gaps are defined and de-conflict the requirements. 

 

ǒ Consistent, meaning they all capture the same kinds of information. While 

requirement formats vary, some key information should be included in every 

requirement, such as the type of requirement; whether it is functional, non-
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functional, or global to the project; the reason for establishing the requirement in the 

first place; the individual or group who established the requirement; the actual 

requirement itself; and a record of all changes to the requirement. 

 

ǒ Accurate, meaning they provide a complete, correct description of an attribute or 

process that is possible, do-able, and legal. Inaccurate requirements may be 

incomplete, contain erroneous information, or describe an outcome that is 

unattainable. 

 

ǒ Unambiguous, meaning they avoid language that has multiple interpretations. 

Requirements should have only one interpretation. Avoid using technical language or 

jargon since not everyone understands such terminology. Instead, use òplainó 

English. 

 

ǒ Well-written requirements are modifiable, meaning they are formatted in a structure 

that can be changed easily as they undergo iterations and refinement. The project 

team should define the format for your requirements before you begin requirements 

gathering. 

 

ǒ Traceable, meaning they clearly indicate the goal or activity they support and the 

impact they have on other goals or activities. To define the projectõs scope, 

requirements must trace back to the project goal they support achieving. 

 

ǒ Verifiable, meaning they are observable and measurable. Requirements that are not 

verifiable are useless for ensuring effective solution development and result in a 

failed project. Your requirements should describe concrete, necessary outcomes by 

using the words òmustó or òshalló and describe intended outcomes by using the word 

òwill.ó 

 

Figure 12: Well-Written Requirements 
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How to document requirements. Documenting requirements involves more than simply 

writing down your well-written requirement. It involves gathering several pieces of important 

information about the requirement. Before you document your requirement, assign it a 

unique identifier for easy reference later.  

 

To begin, identify the type of requirement you are recording. This allows for categorizing or 

grouping requirements. Is it a functional, non-functional, or a global product- or project-wide 

requirement? Next, describe the intent of the requirement. For example, a functional 

requirement is likely intended to detail a function the solution must perform.  

 

Then, explain why the requirement was established. For example, a functional requirement 

is likely established to provide a measure for evaluating the solutionõs performance.  

 

After that, identify who established the requirement. 

 

Now, actually write down the well-written requirement. This is the òmeató of a requirement 

and what most people think of when they hear the word òrequirement.ó Ensure your 

requirement details how the requirement supports the projectõs goal. Identify other 

requirements that impact this requirement or that this requirement impacts.  

Additionally, identify whether the requirement conflicts with any other requirement, activity, 

or goal. A well-written requirement should not conflict with another requirement.  

 

Finally, keep an accurate record of the requirementõs history. This includes recording when 

the requirement was first identified, when the requirement is verified, and when the 

requirement is deleted if it is deemed unnecessary. Another critical part of the requirementõs 

history is capturing every change to the requirement by recording the date of the change and 

the source of the change. While you document requirements individually at first, you will 

need to compile them into a requirements document once you have finalized them. 

 

h. Verify and Validate 
 

With your documented requirements, the next step in requirements management is to verify 

and validate those requirements.  

 

Verifying requirements is different from validating requirements, but they both involve 

proving that your requirements meet expectations. During the Concept Planning phase, 

verification is proving that a requirement aligns with the objective or goal the solution must 

support. When you verify a requirement in this phase, you are answering the question, òDoes 

meeting the requirement contribute to achieving the projectõs goal?ó A well-documented 

requirement should clearly indicate the rationale for why it was written, which should 

describe how the requirement supports achieving the project goal, and a listing of 

dependencies. Dependencies detail other requirements that the requirement supports or is 

supported by.  

 

Validation is proving that a requirement meets your customerõs satisfaction. When you 

validate a requirement in the Concept Planning phase, you are answering the question, 

òDoes the requirement describe an outcome the customer needs and wants?ó When 
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compared against the customerõs needed and desired outcome, valid requirements should 

describe what is needed to meet project objectives, describe outcomes that are within the 

projectõs scope, be compatible with any assumptions to which the project is subject, and 

comply with all constraints placed on the project. 

 

i. Tracking Requirements 
 

Once youõve verified your requirements, the last step in requirements management is to 

trace each requirement. When you trace a requirement, you track the requirement back to 

the objective or goal it supports, its parent requirement (if it has one) and any child 

requirements, and the person or party who created the initial requirement or instigated the 

change to the requirement. Tracing requirements involves mapping and managing all of 

these relationships. 

 

Figure 13: Requirements Management 

 
 

 

j. Performance Parameters  
 

Performance requirements that describe a function the system must perform or an attribute 

the system must possess are sometimes expressed as performance parameters. How fast 

must it work? How accurate must the data be? How reliable must the system perform? The 

need for high or robust performance parameters correlates to levels of quality, timeliness of 

delivery of the capability, and cost of the asset. Perfection is expensive. Setting performance 

parameters too high tends to drive a specific solution, removes alternatives, adds costs, and 

often adds little to no business value. Stakeholders should be challenged to identify the 
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minimum acceptable values as that point at which the investment ceases to be valuable. 

The difference between the optimal and the minimum value is the trade space. 

 

PMs must be able to determine if a deviation from what values are wanted over what is 

really needed is cost effective and can be delivered on schedule. Certain critical functions 

may have near 100% compliance requirements, such as explosive detection systems, but 

others may offer flexibilities. Sometimes a certain level of performance can be traded off 

while still maintaining a reasonable level of capability that represents increased utility for 

the end-user while remaining within cost and schedule constraints. 

 

Certain categories of performance parameters are sometimes referred to as òkey 

performance parametersó or òkey system attributes.ó These requirements represent a 

critical function or attribute the system must possess. If these key functions or attributes 

cannot be achieved and delivered to the end user, the consequences usually warrant a 

complete restructuring of the overall project approach or possible project termination.  

 

Next, letõs return to the Concept Planning phase and examine the role of detailed 

requirements in the solution Analysis of Alternatives. 

 

6. Selecting a Solution 
 

a. Analysis of Alternatives ð Solutions 
 

You know how to deconstruct high-level requirements into detailed requirements and how to 

manage requirements through iterative deconstruction. Next, using your detailed 

requirements, you perform another AoA to select the preferred solution approach. You 

record and communicate your conceptual design, solution approach, and the rationales for 

your choices through the performance-based requirements document, statement of work, 

and request for proposal (should your solution require an acquisition). The solution AoA is 

performed in the Concept Planning phase. 

 

Conducting a solution AoA helps you prioritize requirements and decide how completely 

each requirement should be met. At this point there could be many detailed requirements 

that fully describe what is needed to meet your projectõs goal. Developing a solution that 

completely meets all requirements would likely be very expensive and take an excessive 

amount of time. Because organizations have a limited amount of resources and time, 

identify which requirements are most critical to allocate resources to and determine how 

completely those requirements should be met. Typically, more comprehensive solutions 

meet requirements more completely and cost more to develop.  

 

The solution AoA performed in the Concept Planning phase differs from the concept AoA 

performed in the Concept Definition phase. In the Concept Definition phase, the AoA looks at 

alternatives among training, personnel, equipment, processes, and organizational 

restructuring, the outcome of which is selecting a high-level approach, or concept, for 

addressing a capability gap and meeting the need. It is sometimes mistakenly assumed that 

the solution AoA conducted in the Concept Planning phase builds on the selected concept to 

determine a specific equipment model or training approach. This is not correct. In the 
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Concept Planning phase, you conduct an AoA between requirements and design approaches 

for meeting each requirement, the outcome of which is to select the most appropriate set of 

requirements that the solution must fulfill and the optimal design approach for meeting 

each requirement. Together, these outcomes describe the preferred solution approach.  

 

Figure 14: Concept AoA vs. Solution AoA 

 
 

To select the optimal set of requirements to describe the preferred solution approach, you 

must first group your requirements into categories. Next, you prioritize the requirements 

within each category and select the one or two highest-priority requirements from each 

category to use in your solution AoA. Then, you examine each high-priority requirement and 

identify different ways the solution could meet each requirement. After that, you conduct 

trade-offs between solution alternatives to determine the optimal way to meet each 

requirement given cost and schedule constraints. Once you select a solution alternative for 

one requirement, you must examine the impact of the selected alternative on other high-

priority requirements. You must de-conflict any negative impact that a solution alternative 

has on high-priority requirements.  
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Figure 15: Evaluating Solutions 

 
 

 

Requirements categories. You begin your solution AoA by grouping all your requirements into 

categories. Recall that when you documented your requirements, you provided the 

requirement type and a description of the requirement. These pieces of information help you 

to categorize your requirements. While requirement categories can vary by agency and 

project, there are some basic categories that apply to most projects. 

 

ǒ Performance thresholds describe the functions a solution must perform.  

ǒ Security describes the features and functions the solution must possess to meet 

security mandates.  

ǒ Interoperability describes the features and functions the solution must possess to be 

compatible with, communicate with, and operate effectively with existing systems 

and applications.  

ǒ Total life-cycle cost details the budgetary constraints the solution must comply with, 

including maintenance costs that may affect the frequency and complexity of 

maintenance, repair, and update activities.  

ǒ Operational environment describes the conditions in which the solution will be 

implemented by the end-user.  

ǒ Physical describes the dimensions, appearance, and location of the solution.  

ǒ Solution source describes how the solution will be obtained (e.g., whether the 

solution will be a COTS item or be developed from scratch). 

 

Prioritize requirements. After categorizing your requirements, you must prioritize the 

requirements within each category. Deciding which requirements are highest priority should 

be a collaborative process that receives input from your customer and end-users, project 

team members, and senior leadership. When documenting each requirement, detail other 

requirements that are supported by or support each requirement. Then evaluate the 
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requirement and assign it a priority level based on the impact the requirement has on 

achieving the goal. The more vital a requirement is to meeting a capability gap, the higher 

the priority. Use the one or two highest-priority requirements from each category to conduct 

your solution analysis of alternatives.  

 

Evaluate requirements. Once youõve identified the most critical requirements in each 

category, select one high-priority requirement to evaluate. For the selected requirement, 

identify different ways the solution could achieve meeting that requirement. These fall into 

three groups: (1) a non-developmental approach by acquiring a COTS solution, (2) a 

developmental approach by designing a new system, and (3) a combination of the previous 

two where a commercially available item is modified to meet specific Government 

requirements not available in the commercial marketplace. These three possible design 

approaches are your solution alternatives. 

 

Trade-offs. Now that you have identified the solution alternatives for meeting your first 

requirement, conduct trade-offs between the solution alternatives to determine the optimal 

way to meet that requirement given cost and schedule constraints. Much like the concept 

AoA during the Concept Definition phase, you conduct trade-offs between solution 

alternatives by comparing the level of performance each alternative will provide and the 

financial cost, manpower resources, and time required to implement each alternative and 

obtain its level of performance. This is sometimes called a performance efficiency trade-off.  

 

Negative impact. Each solution alternative, if implemented, will uniquely impact your other 

high-priority requirements. You must examine the impact of your selected alternative to see 

if it negatively impacts or conflicts with other requirements. Two common methods for 

resolving negative impact are eliminating the unsuitable alternative or modifying 

requirements. Each method presents different challenges. When you eliminate an 

unsuitable solution and choose one of the remaining alternatives instead, you must still de-

conflict any negative impact the newly selected alternative may have. Because every 

alternative will have a unique impact on other requirements, you should consider which 

alternative will have the lesser negative effect. If you eliminate an unsuitable alternative, you 

must repeat step 4 (select an alternative) and step 5 (examine the impact of your selected 

alternative) and then conduct a trade-off analysis comparing each alternativeõs impact.  

 

If none of your alternatives creates an acceptably low negative impact on other 

requirements, you may have to modify requirements to accommodate the solution 

alternatives available to you. Modifying requirements significantly affects solution selection 

because requirements are dependent on each other and on the operational environment. 

Changing one requirement may mean you have to change the operational environment on 

which the requirement was based or that you have to change other requirements that it 

supports or that support it. If you modify requirements or the operational environment 

reflected in your requirements, you have to begin the solution AoA over again because 

alternatives selected prior to modifying requirements may not meet the new, modified 

requirements. 
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b. Requirements and the Life-Cycle 
 

Now that you understand the basic steps involved in requirements management, you can 

tailor your application of those steps. Depending on the concept selected and the need to 

use a developmental or commercial buy life-cycle approach, the PM tailors the requirements 

development steps to match the complexity and level of risk involved with the type of life-

cycle model selected.  

 

In the Development phase, the team compares the emerging design and prototypes with 

requirements and makes decisions about changing the prototype, requirements, or both. 

This is the discovery activity. These design decisions are documented and then verified and 

validated.  

 

In later project phases, answer the question, òAre you building the solution correctly by 

verifying that prototypes and developed solutions meet requirements established in earlier 

phases?ó You answer this question by validating that prototypes and developed solutions 

still reflect what the customer needs and desires. As before, you must trace your design 

decisions back to their source and map out their impact on requirements and design 

components. The design decisions you make in the Development phase become the 

requirements for the following phase.  

 

In the Implementation phase, compare the emerging product or service with requirements 

and the design and make decisions about changing the developed product or service, the 

design, its requirements, or all three. Document these decisions in operations and 

maintenance documents that become requirements for the following phase. Once the 

developer creates the final iteration of the solution, either at the end of the Development 

phase or at the beginning of Implementation phase, finalize the requirements to reflect the 

solution that the developer actually produced and that the end-user will field test. These 

finalized requirements are what the customer uses to verify the quality of the solution and 

grant acceptance of the solution.  

 

In the Operations and Maintenance phase, compare the performance of the operating 

product or service with requirements, the design, and operations and maintenance 

documents. Make decisions about changing the operations and maintenance documents or 

modifying the product or service, design, or requirements. Document those decisionsñthat 

information is used to inform future projects.  
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Figure 16: Requirements in the Life-Cycle 

 
 

 

D. Budget Planning and Execution 
 

As requirements are being developed, the PM must consider the budget life-cycle, the 

agency budget, and the funding priorities of the project. As requirements are developed, 

project costs are estimated and become input for agency budget planning and 

programming. The PM must continually monitor the budget, the projectõs adherence to the 

allowable budget, and forecast future budgets. Each agency differs in their budget planning 

process and procedure, but all agencies must submit their portion of the Presidentõs Budget 

Submission to Congress no later than the first working Monday each February. The following 

section explains the Federal Governmentõs budget planning and execution process. 

 

1. Resource Allocation Process 
 

Planning, Programming, Budgeting, and Execution (PPBE) is a cyclical process consisting of 

four distinct but interrelated phases. Agencies differ widely in how they label these four 

basic processes, but all agencies perform them regardless of how they are labeled agency to 

agency. 

  

ǒ Planning. Establish strategic priorities and capabilities required to achieve the 

strategy. Consider Planning as all the capabilities the agency wants. 

ǒ Programming. Apply the resources to programs and projects that provide the 

capabilities required to achieve strategic priorities. Consider Programming as all the 

capabilities the agency thinks it can afford. 

ǒ Budgeting. Properly price the programs, and develop justifications and an execution 

plan. Consider Budgeting as all the capabilities the agency realistically will receive.  

ǒ Execution. Perform and monitor the spending of approved plans. Consider Execution 

all the capabilities the agency receives funds to spend. 
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As represented by the budget PPBE process diagram, all agencies are managing multiple 

budgets simultaneously. As the first budget is being executed, the second budget is being 

proposed to Congress. As the second budget is being proposed to Congress, the third 

budget is in planning stages within the Executive Branch. Finally, multi-year budgets are 

being planned beyond the third budget to begin shaping key agency investments and 

priorities.  

 

Figure 17: The Resource Allocation Process 

 
 

 

2. Budgeting and Projects 
 

Agency plans, programs, and budget actions are ultimately a calendar-driven enterprise, 

regardless of when capability gaps are identified, solutions are required, or when 

stakeholders approve the progressive steps in an assetõs life-cycle process. The challenge 

for the PM is to manage the variations in the resource demands of the project within the 

time constraint of the suspense for the Presidentõs Budget Submission going to Congress no 

later than the first working Monday each February.  

 

Rarely will full funding be available for project initiation and all phased efforts thereafter. 

This constraint often requires agencies to forecast years in advance of their resource 

requirements. Agencies will program and budget for potential projects in general program 

categories and use the budget authority received for these forecasted requirements as 

òseedó funds to get a specific project started. For example, an agency whose general 

mission profile involves transporting hazardous materials will program and budget for funds 

required for future acquisitions in this category of assets.  
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This general budget line item may enter the Presidentõs budget labeled as òHazardous 

Material Transport.ó Any future capability gap and need that results in the decision to initiate 

a relevant project could be initially funded from this general category of funds until budget 

authority is approved for a specific solution to the need. Examples of specific solutions may 

be new ground transport trucks outfitted with GPS tracking technology or a new section of 

railroad track dedicated to hazardous material transport. This initial funding gets the project 

initiated and funded until accurate cost estimates can be gathered and funding requested in 

the agencyõs next budget submission for inclusion in the Presidentõs Budget Submission. 

 

3. The Business Case 
 

As stated earlier, the business case is an intersecting point between Requirements 

Development, Budgeting, and Acquisition Governance. Approval of the business case 

formally initiates and funds the project. If an item must be developed using a developmental 

life-cycle approach, itõs likely the initial funding for the project will come from a general 

budget category, as discussed above, and will only be the minimum amount required to 

keep the project solvent until objective funding amounts come from future budgets 

submissions. In this situation, a second business case (or revised case) may be required to 

justify the objective funding amounts.  

 

If the solution warrants a shorter, less risky commercial-buy life-cycle approach, a 

combination of general category funds, reprogrammed (òstolenó) funds from lower priority 

programs, and future budgeted funds could fund the entire project. A situation could arise 

where a project is generated but no funding avenues are available to get the project started. 

A project could wait as long as a complete budget and enactment cycle (12ð24 months) 

before budget authority exists to formally initiate the project. Of course, agency priorities and 

needs could also evolve during this lapsed period. A project today may not be a project 

tomorrow. 

 

4. Budget Planning and Timeline 
 

The following table reflects some of the major budget planning timelines. Itõs important to 

provide timely budget information to secure funding for programs and projects and be 

vigilant for communications on budget requests.  

 

Table 6: Major Budget Planning Timelines 
The Outyears ð Planning 

Agency Planning Process May ð June and October ð November 

The Budget Year + 1 ð Programming 

Internal Agency Program or Outyear Budget 

Process 

February ð March  

Resource Allocation Plans (RAPs) May ð July 

Budget to OMB September 

OMB Passback October ð December 

The Budget Year ð Budget Enactment 

Presidentõs Budget to Congress February 
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Congressional Hearings, Testimonies March ð April 

Appropriations Conferences and Bills May ð June 

Current Year ð Budget Execution 

Mid-Year Review March ð April 

Reprogramming Requests to Congress May ð June  

Annual Financial Reports October ð December 

Appropriations Act/Continuing Resolution September ð November 

 

 

5. Budget Assembly and Submission 
 

In the summer, the Office of Management and Budget (OMB) sends budget guidance to 

agencies that includes overall budget numbers prepared based on estimates from previous 

budget years. Agencies then develop their priorities and budget requests based on that 

guidance. The Office of the President and OMB work together to determine what should be 

prioritized and provide recommendations and Presidential decisions back to the agencies 

(known as the passback). Agencies can then request adjustments from OMB prior to the 

Presidentõs budget being finalized.  

 

On or before the first Monday in February, the Office of the President submits a detailed 

budget request for the next fiscal year. Based on the Presidentõs submission, the House and 

Senate budget committees propose their own budgets, which sets targets for spending, tax 

revenue, and policies. During Congressional committee reviews, agency senior leadership 

may be called before the various budget committees to explain and justify their budget 

submissions. PMs will often be tasked to prepare information to assist agency leads during 

these review sessions. The House and Senate then vote on the budgets and reconcile one 

overall budget approved by Congress. Based on the approved budget, discretionary 

spending is divided among the 12 committees that manage appropriations. The budget 

does not go to the President for signature. 

 

6. Congressional Enactment and Timeline  
 

The Congressional appropriations process and timeline are, for the most part, fixed. With the 

exception of Continuing Resolutions, Congress has a process in place to pass appropriations 

on or before September 30th each year. The Senate and House of Representatives both 

have budget committees, which are responsible for authorizing and appropriating the overall 

budget to all Federal agencies. Congressional Appropriations committees provide funding, 

and the Authorization committees provide direction for the authorized funding. These 

Authorizations and Appropriations are enacted into law, and OMB then allocates the overall 

budget between the various agencies.  

 

In Figure 18, Congressional Enactment activities take place from the first part of February 

through September 30th of the previous fiscal year of the budgeted year. For example, for 

the FY17 budget, Congressional enactment activities begin with submission of the 

Presidentõs budget to Congress in early February, calendar year 2016. Congressõ goal is to 

pass the Authorizations and Appropriations Acts for the budget year by September 30th each 

year. If Congress fails to meet the September 30 deadline, Congress enacts a Continuing 
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Resolution Authority (CRA) with special guidelines to the Federal agencies on how they can 

obligate and commit operating funds until Congress passes the Authorization and 

Appropriations Acts. When CRA is evoked, Congress usually gets the budget finally enacted 

within the first quarter of the budgeted fiscal year.  

 

Figure 18: The Congressional Enactment Cycle 

 
 

 

7. Budget Execution  
 

Budget Authority. Actual currency, cash funds, or bank accounts are not distributed to the 

agencies. Funding for all agency needs is actually budget authority, or authorization to 

commit Government funds to approved agency tasks such as acquisitions, payroll, supplies, 

and other operating expenses for a specific period of time, specific purpose, and specific 

amount.  

 

OMB allocates budget authority down through successive comptroller levels until funding 

arrives at the level in the organization thatõs authorized to allocate those funds to perform 

project work. Agencies record commitments, incur obligations, and make expenditures 

during the overall funding execution of projects and related activities. These terms reflect 

how budget authority eventually gets dispersed in the form of payments coming out of U.S. 

Treasury accounts: 
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ǒ Commitment. Commitments are budgetary and accounting actions taken to authorize 

and reserve funds for future obligations in the current fiscal year. Essentially, a 

commitment is the setting aside or earmarking of funds that will be used in the future 

for the purchase of goods or services. As pre-obligations, they are not legally binding 

and are not encumbrances of a fund. This administrative reservation of allotment 

and budget authority is based on a documented, anticipated future expenditure for 

known liabilities such as payroll, approved acquisitions, or other documentation.  

 

ǒ Obligations. An obligation is any financial action that legally binds the Government, 

such as orders placed, contracts awarded, services received, and similar 

transactions for bona fide needs existing during a given period that will require 

payments during the same or a future period. All obligations are for the purpose 

authorized by law, within amounts authorized, executed before the end of the period 

of availability of the appropriation, and supported by documentary evidence that is in 

writing and approved by a duly authorized official. An obligation may not be 

authorized before enactment of the applicable appropriation unless otherwise 

provided by law. Each obligation action must meet requirements prescribed by the 

FAR, the Antideficiency Act, and agency policy. 

 

ǒ Expenditure. An expenditure is an actual disbursement of funds in return for goods or 

services. It is frequently used interchangeably with the term òoutlay.ó When 

obligations come due and payable based on a documented invoice, bill, or note, 

outlays result in the actual disbursement of cash payment from U.S. Treasury 

accounts. Administrative lead times that occur between receipt of a legal invoicing 

action and disbursement of cash payment must be managed and accounted for in 

financial transactions and lead times.  

 

8. Appropriations Law  
 

Federal funds are made available for obligation and expenditure by means of appropriation 

acts (or occasionally by other legislation) and the subsequent administrative actions that 

release appropriations to the spending agencies. The use or òavailabilityó of appropriations 

once enacted and released is controlled by various authorities:  

 

ǒ The terms of the appropriation act itself;  

ǒ Authorizing legislation;  

ǒ Legislation that prescribes a function or creates a program that the appropriation 

funds;  

ǒ General statutory provisions that allow or prohibit certain uses of appropriated funds; 

and  

ǒ General rules that have been developed largely through decisions of the Comptroller 

General and the courts.  

 

These sources, together with certain provisions of the Constitution, form the basis of 

"appropriations law". 
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The legal availability and use of Federal appropriations is based on three core elements: 

purpose, time, and amount. 

 

ǒ Purpose. The òpurpose statuteó (31 U.S.C. 1301(a)) prohibits Federal officials from 

using appropriated funds for purposes other those for which the funds were 

appropriated. This constraint is often referred to as the òcolor of money.ó  

ǒ Time. Appropriations are made for certain periods of time or may be without time 

restrictions. Different agencies and different programs may have different time 

periods during which money must be used. Expired funds are returned to the 

Treasury.  

ǒ Amount. All obligations and expenditures must be within the amount established by 

Congress. Agency-specific budget processes place additional limits on appropriated 

amounts through use of internal allotments and allocations of funds as part of the 

agencyõs control process to ensure compliance with the Antideficiency Act. 

 

The Antideficiency Act prohibits Federal agencies from obligating the Government, by 

contract or otherwise, in excess of or in advance of appropriations unless authorized by a 

specific statute. The Act requires the heads of Executive agencies to report violations to the 

President and the Congress with a copy to the Government Accountability Office (GAO). 

 

The Bona Fide Needs Rule and Severability of Services. The Bona Fide Needs Rule is one of 

the fundamental principles of federal appropriations law. Simply stated, a òfiscal year 

appropriation may be obligated only to meet a legitimate, or bona fide need arising in, or in 

some cases arising prior to and continuing to exist in, the fiscal year for which the 

appropriation was made.ó The general rule is that services acquired by contract generally 

are chargeable to the appropriation current at the time the services are rendered. However, 

the Comptroller General has held that the question of whether to charge the appropriation 

current on the date the contract is executed, or to charge funds current at the time the 

services are performed, depends upon whether the services are severable or non-severable. 

While services may be classified as either severable or non-severable, it is possible for a 

single contract to contain a significant portion of both types. In such cases, they must be 

structured as separate contract line items and funded in accordance with appropriations 

policy. 

 

PMs need to be cognizant of these appropriations rules and how they apply during 

contracting actions for specific types of contracts, and whether the funds used are governed 

by incremental or full funding policy. This is important when addressing the question of 

severable vs. non-severable services. Volume 1, Chapter 5 of the Federal Appropriations 

Law (Red) Book, discusses this topic. A task is severable when an agency realizes a benefit 

at the time the services are provided, even if the contract has not been performed to 

completion. A service is non-severable if the service produces a single or unified outcome, 

product, or report that cannot be subdivided for separate performance in different fiscal 

years. 

 

Goods and services on contract are generally viewed as chargeable to the appropriation 

current at the time the services are rendered according to the contract in effect. However, a 

need may arise in one fiscal year for services which, by their nature, cannot be separated for 

http://www.gpo.gov/fdsys/pkg/USCODE-2010-title31/html/USCODE-2010-title31-subtitleII-chap13-subchapI-sec1301.htm
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performance in separate fiscal years. The general rule is that the fiscal year appropriation 

current at the time the contract is made is chargeable with payments under the contract, 

although performance may extend into the next fiscal year. A contract which is viewed as 

non-severable is chargeable to the fiscal year in which it was made, notwithstanding that 

performance may have extended into the following fiscal year. Chapter 5 of the Red Book 

contains some examples and further discussion of "severable" and "non-severable" 

contracts. 

 

GAOõs Principles of Federal Appropriations Law, commonly referred to as the òRed Book,ó is 

the authoritative source for appropriations law.  

 

9. Executing the Project Budget 
 

The PM and the project team are responsible for ensuring the proper execution of the 

project budget according to agency policy and Federal statute. Agencies are funded with 

multiple variations in the types and amounts of appropriations enacted by Congress. As 

previously discussed, appropriations are structured for a specific purpose, amount, and 

year. Some types of appropriations are for use only in the single year they are appropriated. 

Other appropriations are multi-year in that they can be obligated in the fiscal year they are 

first appropriated and additional years thereafter. 

 

At any given point in time, the project team could be providing information for future agency 

budget requirements, executing and accounting the current budget authority to run the 

project, and tracking multi-year funds over several years to insure they are used 

appropriately and within their period-of-use limitations. The following figure represents this 

accounting and planning challenge for the PM and the project team: 

 

Figure 19: The Budget Cycle 

 

http://www.gao.gov/legal/red-book/current-edition
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The chart depicts that in mid-May of calendar year 2015, the project team is performing 

these budget actions simultaneously: 

 

ǒ FY15: Executing (spending) their FY15 budget authority and any other past multi-year 

funds that have not expired 

ǒ FY16: Responding to information requests regarding the FY16 budget submission 

currently in the Congressional enactment process 

ǒ FY17: Preparing the project funding requirements for agency FY17 programming and 

budgeting actions so the agency can build its portion of the FY17 Presidentõs Budget 

(PB) submission, due in February 2016 

ǒ FY18: Providing the projects FY18 resource requirements as part of the agencyõs 

FY18 planning process, which could include the generation of new capability gaps 

and needs 

 

These congruent activities also must take into account the progress (or lack thereof) of the 

project in its journey down the life-cycle path and any new or changed requirements coming 

from the PMõs stakeholder community. The risks involved with the Federal budgeting 

process make Federal project management nothing like its counterpart in private industry. 

In the end, this is taxpayer money. It warrants the PM and the project teamõs best efforts to 

insure itõs spent wisely.  

 

a. Industry Finance  
 

Insight into how private industry finances projects can assist the PM and project team during 

market research as well as help the team gain an understanding of the general financial 

health of an organization. Also, during source selections, understanding contractor finances 

assists in understanding cost, pricing, and other contract related financial information. The 

following job aids were taken from the Defense Acquisition Universityõs PM eToolkit. 

 

b. Contractor Profitability Ratios 
 

The basic concept of profitability ratios is to measure net income against revenue or against 

the investment required to produce it. There are three principal profitability ratios with which 

you should be familiar. They are: 

 

1. Return on Sales, which shows what percentage of dollars are left after the company 

has paid for all costs, interest, and taxes. It is expressed as: 

 

Return on Sales = Net Income ÷ Sales 

 

2. Return on Total Assets, which looks at the efficiency with which management has 

used its resourcesñthe companyõs assetsñto generate income. It is computed as: 

 

ROA = Net Income ÷ Total Assets 

 

https://pmtoolkit.dau.mil/
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As noted, Return on Assets (ROA) addresses how well management utilizes the 

assets of the firm in generating income. The ROA formula reflects the combined 

result of Return on Sales and the total asset turnover ratio (total sales/total assets), 

broken down as follows: 

 

ROA = Net Income ÷ Total Sales X (Total Sales ÷ Total Assets) 

 

3. Return on Stockholdersõ Equity measures the rate of return on the ownersõ 

investmentñtheir equity in the company. This is also known as Return on Equity 

(ROE): 

ROE = Net Income ÷ Stockholdersõ Equity  

 

ROE can also be broken into two components: return on assets and financial 

leverage (a ratio reflecting the relationship of creditor to owner financingñexpressed 

as total assets/stockholders equity). This is shown by: 

 

ROE = Net Income ÷ Total Assets X (Total Assets ö Stockholdersõ Equity) 

 

These profitability ratios give three different viewpoints concerning the òbottom lineó 

on the income statementñhow much net profit is being made on each sale, how 

much is being made for the assets that are employed, and how much is being made 

for the company owners.  

 

From an ownerõs perspective, another profitability ratio you may be aware of is Earnings per 

Share (EPS): 

 

EPS = Net Income ÷ Number of Shares of Common Stock Outstanding 

  

10. Life-Cycle Cost Components 
 

Program costs fall into very specific categories with very specific funding sources, and the 

PMs must be careful to ensure costs precisely map to budgets and funding sources. While 

immediate costs are the primary focus of the PMõs budget, a number of additional costs 

must be considered in the life-cycle costs of the project.  
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Figure 20: Life-Cycle Cost 

 
 

 

11. Cost Estimating 
 

As part of the agency budgeting process, PMs are responsible for developing cost estimates 

for individual projects that then roll up into program, office, and bureau budgets. Cost 

estimating can become a difficult undertaking. PMs are encouraged to use all available 

agency assets at their disposal to create accurate cost estimates. A good reference to start 

with is the General Accountability Office (GAO) Estimating and Assessment Guide, March 

2009. 

 

Creating cost estimates is an iterative process, beginning with the highest levels of project 

information until it becomes more and more granular. Estimates may not be exact and are 

usually given in ranges showing the lowest and highest predictions. Ranges represent the 

PMõs level of confidence in the cost estimating process and product. The smaller the range, 

the more confident the PM is with the estimate. 

 

In addition to providing inputs to the agencyõs budget, estimates set the baseline 

expectations for the project. Estimates are used to determine how long the project is likely to 

take, how much it should cost, and the amount of resources needed. While multiples types 

of estimates exist at various phases in the project life-cycle, all estimates include narratives 

that detail: 

 

1. The techniques used to develop the estimate; 

2. Assumptions and constraints used; 

3. The range of accuracy; and 

4. The outcome in dollars. 

 

Preliminary Estimate. The preliminary estimate is made during AoA of the concept and 

subsequent selection period, so little cost detail exists. The preliminary estimate is used to 

set the initial funding level of the project. Accuracy of the preliminary estimate can be as 

http://www.gao.gov/assets/80/77175.pdf
http://www.gao.gov/assets/80/77175.pdf
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much as plus or minus fifty percent. A preliminary estimate may also be called a feasibility 

estimate or a rough order of magnitude (ROM).  

 

Budget Estimate. The budget estimate is developed in the Concept Planning phase and may 

also be called a design, control, or appropriation estimate. More information is available 

about the concept, allowing for a basic budget. Accuracy of the budget estimate is roughly 

minus twenty to plus twenty-five percent.  

 

Definitive Estimate. The definitive estimate is developed near the end of the Concept 

Planning phase. At this point, well-defined requirements and product specifications exist and 

are detailed in the work breakdown structure (WBS). Accuracy of the definitive estimate is 

plus or minus ten percent. The definitive estimate is used to create the projectõs cost 

baseline.  

 

Potential costs included in estimates to consider are: 

 

ǒ Labor 

ǒ Equipment 

ǒ Materials 

ǒ Services 

ǒ Overhead 

ǒ Inflation 

ǒ Contingencies 

ǒ Risk 

 

Multiple techniques exist for estimating costs. Some of the most frequently used are: 

 

ǒ Top-Down Estimates. Estimates derived from looking at the entire project and basing 

the estimate on previous costs. Top-down estimates are less accurate than other 

forms of estimating. Top-down estimating is often used early in the project life-cycle 

when little information exists. 

 

ǒ Bottom-Up Estimates. Estimates derived from examining costs for each item in the 

WBS. This approach is very detailedñit requires a detailed WBS and additional time 

to examine each WBS element. 

 

ǒ Analogy. Comparison to one similar existing system; based on judgments. Little or no 

data exists, and the estimate is relatively quick, easy, and flexible. Analogy is 

frequently used in early project life-cycle phases. When generating an analogous cost 

estimate, examine a similar project and use actual information, not estimated or 

predicted information, from that project to predict the cost of like elements in 

another project. Another way of generating an analogous cost estimate is by using a 

large quantity of historical data and then basing the upcoming projectõs costs on 

those averages.  

 

ǒ Parametric. Comparison to many similar existing systems, and based on statistical 

analysis. The PM determines primary cost drivers and establishes Cost Estimating 
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Relationships (CERs). Parametric is used in early to mid-project life-cycle phases. 

When generating a parametric cost estimate, the estimator uses some of the 

parameters identified for an upcoming project as well as findings from market 

research to define known data points for the project. Relationships exist between 

these known data points. Costs are estimated by applying a mathematical equation 

to these relationships to scale them larger or smaller until they match the projectõs 

parameters. The exact equation varies depending on the relationship scaled to fit the 

project. 

o When generating a cost estimate based on expert judgment, provide the 

parameters identified for the upcoming project to a credible expert who knows 

about the projectõs concept or market. This expert applies experience and 

expertise to the project parameters to provide an informed estimate of the cost 

for a specific aspect of the project. 

o Sometimes there may be sufficient data points to generate an exact cost. To 

generate an exact cost, the estimator needs to know the exact quantity of a 

required product or service and the exact cost of that product or service. If your 

project will span multiple years, the estimator needs to know the purchasing 

power of a dollar during those future years, called the time-value of money. The 

time-value of money can describe a future point in time or a past point in time. 

Inflation and interest rates are the most commonly understood aspect of the 

time-value of money. By applying an equation to these exact data points, the 

estimator generates an exact cost. 

 

12. Gate Reviews and the Project Budget 
 

Projects vary greatly in their progression down the life-cycle. No two projects progress at the 

same rate. When the project team agrees that the specific activities of a life-cycle phase are 

complete, the team plans for the decision process that takes place in a gate review. The 

goal is to show evidence to project stakeholders that the project is ready to move on to the 

next phase and gain their approval to do so.  

 

During the gate review, project stakeholders will focus special attention on how well current 

project funds were executed as well as what funds and other resources will be required in 

follow-up project phases. Often, budget management becomes the centerpiece of the review 

for both the exit criteria for completing a project phase and the entrance criteria for moving 

into the next phase. The gate review becomes an event where funds can be approved, 

disapproved, or taken away and given to other priority agency needs. Itõs important that PMs 

pay close attention and prepare well for a gate review to ensure the project is adequately 

funded.  

 

Itõs common that a procurement action will occur in close proximity to starting a new project 

phase. Itõs a best practice to have the contracting process completed just short of award but 

unsigned until the required funding is approved. Once a favorable gate review decision is 

gained and funding authorized, the contract can be signed and the projectõs next phase can 

proceed without the normal time lag associated with contract administrative lead time.  
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E. Acquisition Governance, Part 1 
 

Acquisition governance begins at the inception of the project. Governance includes those 

activities in the Federal Triad that comprise the regulating and controlling functions of the 

project according to agency-specific directives and guidance on managing the project life-

cycle, procurement functions as governed by the FAR, and agency supplements to the FAR. 

Expertise needed to develop a product or solution may not be resident within the Federal 

agency and will require outsourcing or contracted support. It is critical that PMs, who may 

also serve as Contracting Officerõs Representatives (CORs), understand acquisition 

governance from projection inception through project closeout.  

 

The drivers in acquisition governance are successful completion of project scope events in 

the project life-cycle and the procurement cycle. Examples include favorable decisions at 

gate reviews to proceed into the next life-cycle phase, approval of budget plans and 

allocation of funds, awarding contracts on time so that deliverables are available when 

needed, and achieving operational capability when the product is being actively used in its 

intended operational environment. Successful events during governance are dependent on 

how well project and product risks are managed and mitigated. Managing risk is critical in 

order to achieve an acceptable balance with the other two prime drivers in the overall 

acquisition process: the calendar for the budgeting process and identifying capability gaps 

and concepts in the requirements development process.  

 

1. The Project Life-Cycle Model 
 

The process through which a project develops from start to finish is called the project life-

cycle. Although project life-cycles vary among Federal agencies, most project life-cycles 

encompass the facets of the sample six-phase life-cycle model used in this guidebook. Life-

cycles are composed of a series of phases or iterations where specific work is performed to 

transform concepts and requirements related to a material solution that fills an agency 

capability gap or need into a cost-efficient product or system. They work on a definitive 

schedule and produce products that provide the needed utility the end-user ultimately 

requires. Phases are separated by points in time known as gate reviews or milestone 

reviews, which is when the principle stakeholders on the project assemble to review project 

progress in past phases and decide if the project is ready to proceed into future phases.  
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Figure 21: The Six-Phase Project Life-Cycle Model 

 
 

 

1. Concept Definition. Analyze organizational objectives and identify where gaps in 

capability exist to meet those objectives. 

 

2. Concept Planning. Determine the specific solution and its requirements to meet the 

objectives of the project, and develop the project plan for the execution of the project 

work, including schedule, resources, and quality control. 

 

3. Development. Follow the project plan to design the product or solution and evaluate 

if the outcome meets project objectives and solution requirements. 

 

4. Implementation. Produce and deploy the fully functional product or service in whatõs 

called the rollout or fielding. The rollout pushes the product or service to the end-

user. 

 

5. Operations and Maintenance. Sustain the product or service through a support 

system. This is the longest and most costly phase of a project in the long term, 

making it important that the product or service be cost-effective and meet 

performance requirements. 

 

6. Project Closeout. Project closeout includes two sets of activities. First, the project 

team documents against the required deliverables how the project has or has not 

met the project goals and objectives as well as documents lessons learned for future 

programs and projects. Second, the system or item acquired has reached the end of 

its useful life and must to be disposed of with the least amount of cost and potential 

impact on the environment.  

 

Note that not all projects will move through each phase of this life-cycle or move through the 

life-cycle at the same pace. Therefore, the life-cycle process for each project will be tailored 

based on project needs, requirements, complexity, stakeholder interest, and level of risk.  
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Figure 22: Tailoring the Project Life-Cycle 

 
 

 

Life-cycle management frameworks fall into two basic categories according to the type of 

asset being acquired: 1) Development Cycles and 2) CommercialðBuy or Non-

Developmental Cycles. Most acquisitions can buy something òas isó off the commercial 

market or modify a commercial item to accommodate a few unique Government 

requirements. However, when a very specific need cannot be found in the commercial 

marketplace, the item must be designed, prototyped, tested, and then manufactured before 

itõs implemented for operational use. 

 

The point here is that your life-cycle phases and milestones adjust according to how you will 

fill the need. You òparachuteó or enter into the life-cycle at different points according to the 

maturity level of the assetõs requirements, the market availability of the asset or its 

components, and the technology that best meets the assetõs performance requirements. 

 

The following provides a brief overview of each phase of the life-cycle. 

 

a. Concept Definition 
 

Concept Definition is the first phase in the project life-cycle and serves as a foundation for 

future project phases. The purpose of Concept Definition is to determine whether there is a 

need for a project, if meeting the need is worthwhile, and, if it is worthwhile, to gain approval 

from senior leadership to begin planning the project. This phase includes five steps. 

 

First, define the organizationõs need and examine the organizationõs capabilities to meet 

that need. Addressing any gaps in those capabilities becomes the projectõs purpose. Next, 

describe what is required to achieve that purpose. Then, select an approach, or concept, 

that will meet the requirements for addressing the capability gaps identified. After that, 

define the scope and estimate cost/benefits, the preliminary cost, and required resources. 

Finally, justify the initiation of the project and document that justification in a project 

business case. Different agencies will vary in their approach, format, and terminology for the 



 

Project Managerõs Guidebook 63 

business case; this guidebook uses the business case. The business case is discussed in 

the section on Project Life-Cycle Processes. 

 

The Concept Definition phase of a project ends with a gate review where these questions 

can be answered: 

 

ǒ Is the business need justified? 

ǒ Are the high-level requirements established? 

ǒ Is the team ready for Project Planning?  

 

When these questions can be answered, Concept Planning can commence.  

 

b. Concept Planning 
 

The Concept Planning phase determines the specific solution and its requirements to meet 

the objectives of the project and plan for the execution of the project work. The Concept 

Planning phase has several steps, beginning with a kick-off meeting. Following the kick-off 

meeting, define and refine the projectõs requirements, select a solution that meets those 

requirements, and plan the project work.  

 

Planning is not something done once. Planning is iterative. Plans will be updated throughout 

the project life-cycle, and the same is partially true of requirements. Requirements are 

defined and then continually added to, subtracted from, or refined as needed. However, the 

further the project progresses through the life-cycle, the more solid and relatively constant 

the performance requirements for the item being acquired must remain. This helps lower 

the projectõs risk and turbulence to cost, schedule, and performance adjustments. 

 

Changes made to the requirements will necessitate changes to cost and schedule, and vice 

versa. After detailing the projectõs requirements and creating the needed project plan 

documents, the project baseline can be established. Similar to requirements and planning, 

as changes occur throughout the project, the baselines are also updated. More about 

Concept Planning is thoroughly discussed in Section C, Project Requirements 

Documentation. 

 

c. Development Phase 
 

In the Development phase, project tasks focus on finalizing the design and creating, or 

developing, the project solution. The Development phase concludes with the Development 

phase gate review, during which it is determined whether or not the solution meets 

requirements. If the solution meets the requirements, the project is ready for the 

Implementation phase.  

 

The Development phase offers many opportunities to evoke the project risk management 

plan. A large number and array of resources are committed, rapidly consumed, or spent in 

the Development phase, which makes the Development phase the riskiest and most 

dynamic life-cycle phase, and it is also high cost. The length and complexity of the 

Development phase depends on the scope of the project solution. However, the Operations 
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and Maintenance phase is actually the phase where the majority of the total life-cycle cost of 

the project is consumed, upwards of 70% or more. That said, this cost is accumulated over a 

much longer period of time than in the Development phase, where high costs accumulate 

and resources are consumed rapidly in a short time span.  

 

Solution approaches may be developmental, such as a custom development where design 

begins with blank engineering drawings, or non-developmental, such as the purchase or 

modification of a COTS system, where solutions leverage existing designs and performance 

parameters. Not all Federal projects require a new developmental solution, which entails a 

full, large-scope Development phase. On the other hand, purchasing COTS solutions as-is or 

modifying existing systems very often requires a reduced Development phase. 

 

The Development phase has three steps: 

 

ǒ Design 

ǒ Develop 

ǒ Delivery  

 

During design, determine how to develop and design the preferred solution. This entails a 

series of design reviews, proceeding from the conceptual or preliminary reviews initially 

conducted during Concept Definition and Concept Planning, toward a final design review in 

the Development phase of the life-cycle. Systems engineering processes occupy much of 

this development activity. During the final design review, the preferred solutionõs detailed 

requirements and tasks are finalized, and a formal sign-off of the solution design is taken 

before project work begins. 

 

In the develop step, project work and planning documents are executed to support the 

creation of a fully functional project solution. Even if the project is of limited scope and 

complexity, the project manager may work with systems engineers, product support 

specialists, and testers to conduct preliminary evaluations of the project solution to ensure 

requirements are being met. The analyses and conclusions of these evaluations are 

documented in systems engineering plan updates and in a testing and evaluation, or T&E 

report, for further review and action. The develop step leads to a fully functional solution 

that is then delivered or presented to the customer for final testing and review. 

 

Recall that these final reviews culminate in a gate review, which determines whether or not 

the project can move forward, go into production, and eventually deployed to end users in 

the Implementation phase. 

 

The progression of tasks throughout the design, develop, and deliver steps involve both the 

development of the project solution, or product development, and execution of many project 

management functions. Solution development and project management happen 

simultaneously across all three steps. The PM is responsible for interfacing with industry 

contractors, systems engineers, and product support specialists that may be developing the 

solution. The PM is also responsible for managing the overall project scope to reduce risk. 
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The Development phase concludes with the Development phase gate review, where it is 

determined whether or not the solution meets requirements and is ready to enter the 

Implementation phase. During Implementation, the product goes into various levels of 

production. 

 

d. Implementation Phase 
 

In the Implementation phase, project tasks focus on evaluating the product, planning for 

implementation, and determining whether or not the product is capable of operating and 

maintaining operations on a long-term basis.  

 

The implementation of the product is undertaken in three steps: 

 

1. Test and evaluate 

2. Implement 

3. Prepare to transition 

 

Test and Evaluate. In the Implementation phase, test and evaluation occurs in the 

operational environment. An operational environment is a setting with conditions and a 

product as close to realistic as possible with typical users performing typical operations. 

Operational testing results are documented and submitted in a T&E report. This report is 

discussed in a Readiness Review, or a review of the productõs operational capabilities.  

 

The Readiness Review is a review of the productõs T&E results, gathered in the operational 

environment, to determine whether the product satisfies documented requirements. The 

Readiness Review examines the product against four key elements: 

 

ǒ Capability gaps 

ǒ Performance 

ǒ Cost 

ǒ Operational outcome 

 

The PM works with the systems engineer to evaluate the product and answer the following 

questions: 

 

ǒ Does the product sufficiently close the capability gap as identified in the Concept 

Definition phase? 

ǒ Does the product perform at or above performance standards?  

ǒ Was the product developed and implemented within budget? 

ǒ Does the product achieve the operational outcomes as documented in the statement 

of need? 

 

Implement. Based on test and evaluation results, the Implementation Plan (sometimes 

called the Fielding Plan or New Equipment Plan) documents how, when, where, and to whom 

the product will be deployed, installed, and transitioned into operation. This plan is put 

together by the PM and operations manager and answers the following questions: 
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ǒ Who is involved in the deployment? Are multiple teams needed to field the product 

across multiple locations? 

ǒ Who is responsible for doing what? Who accounts for the product once it leaves the 

developer? 

ǒ Who is in charge of deployment? Who delivers and signs for the new equipment? 

ǒ Also, when will deliveries and deployments occur? Is the product delivered as one or 

multiple units? 

ǒ What due dates are crucial? 

ǒ Will deployment occur at a physical location, or is deployment happening virtually to 

devices, such as a desktop or mainframe system? 

ǒ What hardware or software is necessary to complete installation? 

ǒ What will happen to existing equipment? 

ǒ When will the product be ready to transition from Implementation to Operations and 

Maintenance, and how will users be trained on the new solution? 

ǒ Does the solution come with any initial support, such as spare parts, training 

manuals, diagnostic equipment, or supplies? 

 

Next, in the implement step, the PM follows the Implementation Plan to manage and 

document the implementation of the product in an operational environment. 

 

Prepare to Transition. In the Implementation phase, product support managers or logistics 

specialists work closely with the PM and other systems engineers to develop and ensure the 

readiness of an effective and efficient maintenance support system. Ensuring the 

effectiveness and efficiency of a support system begins in the Concept Planning and 

Development phases, where product support reliability and maintainability are planned and 

infused into the productõs design. 

 

In preparing for the transition to Operations and Maintenance, the Product Support Plan or 

Integrated Logistics Management Plan is updated and outlines what tasks are necessary for 

maintaining and sustaining the product, the proposed schedule for product support services, 

and what costs are associated with product support tasks. To update and implement the 

Product Support Plan, the PM must ask: 

 

ǒ What products or services are needed to sustain the product throughout its life? 

ǒ Who will be responsible for executing product support tasks? 

ǒ How long will the solution be operational and need product support services? 

ǒ When will support tasks occur? 

ǒ How much will product support services cost? 

ǒ Can the project budget afford the product support tasks and schedule as outlined in 

the Product Support Plan? 

 

As the product transitions from Implementation into Operations and Maintenance, the PM 

needs product support systems and services that help meet availability goals for the product 

and business processes for management of the project through to Closeout. When product 

and project goals have been finalized and documented, the project is ready for review. 
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In the Implementation phase gate review, the project sponsor and members of senior 

leadership review the completed deliverables, such as the T&E results, the Implementation 

Plan, and Product Support Plan. Once the project sponsor and members of senior leadership 

determine that all tasks and deliverables meet entrance criteria, the team proceeds to 

evaluate the project based on the sustainability of the product solution, a primary exit 

criteria. Whatever the outcome is, it should be captured in an approval document, which 

documents the operational capabilities of the product and outlines whether or not the 

Product Support Plan is approved. 

 

Senior leadership and the project sponsor use exit criteria to evaluate whether the project is 

ready to proceed to the Operations and Maintenance phase. This evaluation depends on 

four questions: 

 

ǒ Does the product meet requirements to close one or more capability gaps? 

ǒ Does product performance meet or fall below technical performance standards? 

ǒ Did operational implementation of the product meet or exceed project budget? 

ǒ Is funding available and stable to support operations and maintenance of the 

product? 

 

If the answer to these questions is òyes,ó the project continues to the Operations and 

Maintenance phase. If the answer to any of these questions is òno,ó the project sponsor and 

senior leadership may conditionally approve the project and proceed to Operations and 

Maintenance, defer the gate review decision until desirable conditions are met, or modify 

the project management plan significantly to include terminating the project altogether.  

 

e. Operation and Maintenance Phase 
 

The Operations and Maintenance phase serves to transition the product into a long-term or 

sustaining environment. A successful sustaining environment is defined as one that is cost-

effective while meeting operational tasks within budget and that continues to meet the 

Statement of Need. The Statement of Need is the description of how each capability gap is 

addressed and the specific benefits of addressing each gap. 

 

To ensure the effective and efficient operation of the solution, the Product Support Plan is 

executed. The Product Support Plan is first created during the Concept Planning phase and 

is then refined during the Development and Implementation phases. It describes what 

products, systems, training, and maintenance services are needed in the sustaining 

environment of the Operations and Maintenance phase. All operational tasks in the 

sustaining environment are managed by the operations manager. The operations manager, 

or function, is the entity that takes over managing the asset or solution after it transitions 

from being managed by the PM and project team. 

 

At regular intervals in the Operations and Maintenance phase, the project sponsor and 

members of senior leadership conduct gate reviews to evaluate how well the solution is 

performing in the sustaining environment and whether or not the solution still meets 

requirements and needs. 
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The solution continues to operate in the Operations and Maintenance phase, assuming any 

changes and improvements to the project and solution were successful and the solution 

continues to meet needs and requirements as well as if funding is available to continue 

operations. Operation and maintenance of the project and solution is undertaken in three 

steps: 

 

ǒ Transition 

ǒ Manage 

ǒ Prepare to close 

 

During transition of project responsibilities from the PM to the operations manager in the 

Implementation phase, the PMõs primary responsibilities are to manage ongoing change and 

quality issues as well as ensure the successful transition of project resources, successful 

fielding of the product itself to end-users, and successful transfer of management 

responsibilities to the operations manager in a logical manner. Fielding a new product to 

end-users can be a complex task, involving training for operators and maintainers, physical 

transport of the system to the geographic location of use, property accountability actions, 

and providing the required product-support package of equipment and parts to maintain the 

fielded system. The operations manager is responsible for performing all management tasks 

related to the sustainment of the project solution once received, including tracking how the 

new system and its support package is received by the end-users and conducting several 

evaluations or tests of the solution in the operational environment.  

 

The Project Transition Plan facilitates successful project transition from Implementation into 

Operations and Maintenance, and supports the Project Development Brief. The Project 

Transition Plan, which the project manager and operations manager create in the 

Implementation phase, provides processes for coordinating successful project handoff, 

determining how members of the project team transition into operations, and deciding what 

project documentation is transferred to the operations manager and how that transfer is to 

happen. 

 

During transition, product support specialists and systems engineers work with the project 

and operations managers to implement a previously developed Concept of Operations 

(CONOP) that is iteratively assembled prior to the Implementation phase. A CONOP includes 

objectives for the Operations and Maintenance phase, such as product performance in its 

operational setting, product modification, product support, and maintenance and training 

goals. While developing the CONOP, systems engineers plan or develop any required 

physical or virtual interface systems the product must interoperate with, such as storage 

devices, enterprise operating systems, and prime power sources. 

  

The PM and the operations manager ask several questions to ensure successful project 

transition: 

 

ǒ Is there an agency-approved process for project transition? 

ǒ What is the established timeline for project transition, and when will handoff officially 

begin? 

ǒ What responsibilities do the PM and the operations manager have? 
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ǒ Will members of the project team change? Will some members transfer to the 

operations team? 

ǒ What are the roles and responsibilities among team members? 

ǒ How will members of the project and operations team communicate? 

ǒ What project documentation does the operations team need for successful transition 

and operation? 

ǒ Is the applicable project documentation finalized and ready for handoff? 

ǒ If there are outstanding action items, how are they addressed? 

 

By documenting the answers to these questions, the PM and the operations manager will 

have a complete and thorough plan to review. The plan will be reviewed during the Project 

Development or Transition Brief, which officially marks the beginning of project transition, 

including the change in management responsibilities. 

 

The operations manager now becomes responsible for operations and maintenance 

activities and works closely with product support specialists to manage the ongoing 

operations and maintenance of, and improvements to, the fielded product. Multiple project 

elements must be managed, including: 

 

ǒ Project communication 

ǒ Resources 

ǒ Schedule 

ǒ Operational costs 

ǒ Project risks 

ǒ Quality 

ǒ Changes or modifications to the product and project processes 

ǒ Service and maintenance contracts 

ǒ Technology  

 

The operations manager and PM coordinate and collaborate to ensure proper execution of 

documentation developed in previous project life-cycle phases, such as:  

 

ǒ Project technical plans (systems engineering, test and evaluation, logistics)  

ǒ Communications Management Plan 

ǒ Risk Management Plan 

ǒ Quality Management Plan 

ǒ Quality Assurance Surveillance Plan 

ǒ Change Management Plan 

 

It is the operations managerõs responsibility to evaluate performance of the product in the 

sustaining environment and submit an Operations Analysis Report. The Operations Analysis 

Report, which is developed by the operations manager and reviewed by the PM, documents 

the results of several analyses, including end-user and customer feedback, product and 

project performance, financial analysis, risk analysis, and compliance with policies and 

standards.  
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The operations manager does not draft the Operations Analysis Report until well into the 

Operations and Maintenance phase in order to have sufficient data regarding the solution to 

conduct a comprehensive analysis. The PM reviews the analyses and assessments in the 

Operations Analysis Report to answer two important questions: 

 

1. Does the solution continue to provide desired results as defined in the Concept 

Definition and Planning phases? 

 

2. And is improvement or replacement of the solution, in whole or in part, needed? 

 

The Operation Analysis Report helps the PM determine if improvements or project and 

product modifications should be implemented. In the Operations and Maintenance phase, 

some improvements to the project and product are inevitable because once the product or 

system is operational, limitations and opportunities for improvement become apparent. 

Regardless of how robust the past testing and evaluation of the product have been, 

operational use of the product with likely surface the need for modifications or 

improvements of the fielded product.  

 

Changes to the product come from several sources, including requirements evolution, 

quality deficiencies, upgrades to existing equipment and software, changes in systems that 

interface or interoperate with the solution, and a loss or lack of funding to continue 

operations. Change can also arise out of updates to policy or Federal regulation, variability in 

the availability of suppliers and vendors, and fluctuation in market trends, such as inflation. 

When changes are significant and affect the project baseline, the change must be approved 

by the Change Control Board, which is the entity responsible for reviewing and approving any 

changes to the project and product baselines during the final phases of the project life-cycle. 

 

As the Operations and Maintenance phase progresses, the final stage is preparing for 

project and system closeout. Senior leadership and the project sponsor use exit criteria to 

evaluate whether the project is ready to proceed to the Closeout phase. This evaluation 

depends on three questions: 

 

1. Does operation and maintenance of the solution continue to satisfy project and 

operational requirements? 

 

2. Does operation and maintenance of the solution still satisfy agency and end-user 

needs? 

 

3. Is sufficient funding available to continue operating and maintaining the solution? 

 

If the answer to these questions is òyes,ó the project and product continue to operate in the 

Operations and Maintenance phase with intervals of review and continuous evaluation 

based on the questions above. 
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f. Closeout Phase 
 

The solution moves into the Closeout phase if the product reaches the end of its useful life, 

the product solution is no longer relevant to the customer, or if funding is unavailable to 

continue operations. Closeout includes two primary activities: (1) disposition or disposal of 

the product and (2) conclusion of project management activities, which may occur well 

before the product itself is finally disposed. 

 

The first goal of the Closeout phase is to properly complete necessary disposal or disposition 

of materials, parts, or supplies. Another goal is to capture any general project management 

information from the project and share it with future projects. This information can become 

a valuable training resource for new project managers. Closing out a project also frees up 

resources that are no longer being used and allows them to be applied to other projects and 

activities. The last key goal of this phase is to archive project records. These records include 

various project plans and estimates as well as all contracts that were awarded and 

executed.  

 

The document guiding this final phase of the project life-cycle is the Closeout Plan. Closeout 

Plans vary by agency but typically contain documentation of the projectõs performance, a list 

of project resources, post-implementation plans for activities that will occur after closeout, 

and a list of closure activities in the form of a Closeout Checklist. Closeout activities are the 

same whether you are closing out an entire project or just a portion of a project. The 

Closeout phase has three parts: 

 

ǒ Contract closeout 

ǒ Administrative closeout and lessons learned 

ǒ Product disposal 

 

If your project includes acquisitions, contract closeout will require verification that all work 

on contracts is complete. If the project has multiple contracts, each contract is assessed 

individually. The Contracting Officer takes the lead in contract closeout with inputs from the 

Contracting Officer Representative (COR) and technical team. When closing out Government 

contracts, FAR 42.1502(b) states that an evaluation of contractor performance must be 

made for each contract that exceeds the threshold for simplified acquisitions. The projectõs 

COR is responsible for working with the Contracting Officer to provide ratings and comments 

to the contractors. The Contracting Officer is then responsible for verifying the contractor 

received all payments and closes out the contract in accordance with FAR Part 4.804. The 

final step in contract closeout is to archive contract information.  

 

This administrative closeout involves obtaining confirmation that the solution delivered 

meets all stated requirements of the sponsor, customer, and all stakeholders. This includes 

verifying that all deliverables have been submitted and accepted. The Closeout Checklist is 

also a deliverable of the project documentation and ensures that every task has been 

achieved. If there are any materials or equipment to be disposed of at the end of the project, 

that will be taken care of during administrative closeout as well.  
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The final step in the administrative closeout process is to document the lessons learned 

throughout the project. The PM should hold a òlessons learnedó meeting with the project 

team members to record what worked well on the project and what should be repeated. The 

PM should also document the challenges or problems encountered and make 

recommendations for improvement. The PM should celebrate the projectõs successes and 

recognize team members for their individual contributions to the project. The Lessons 

Learned Report is another deliverable for the project documentation.  

 

Product disposal is often unplanned and unfunded on projects, but disposal should be 

planned and budgeted up front and early in the Concept Planning phase. It should then be 

modified throughout the rest of the project life-cycle to accommodate project and product 

changes as they evolve. This planning is especially critical if the productõs design involved 

use of hazardous materials or would have any other related impact on the physical 

environment. Environmental, Safety and Occupational Health (ESOH) plans assembled 

during integrated logistics and product support planning must include arrangements for 

disposing of the product along with the provisions of the myriad of laws and Executive 

Orders for protecting the environment.  

 

Other closeout planning actions should include: 

 

ǒ Physical recovery and transport of the system;  

ǒ Storing products or systems for possible future use; 

ǒ Recovery, reproduction, refit, or remanufacturing actions; 

ǒ Disposition of repair or spare parts inventories; 

ǒ Provisions to reclaim value from the product through sales to the public or other 

entities; 

ǒ Provisions for salvaging any components of the product that could be used on other 

current or future projects; and 

ǒ Deciding if any of the technical data and other documentation can be used or applied 

to other projects.  

 

Disposal can be costly if not budgeted for appropriately. The cost and associated risks of 

disposal are often overlooked, assumed, or knowingly ignored as òsomebody elseõs 

problem.ó  

 

2. The Business Case 
 

The business case and its approval by senior stakeholders formally initiates the project. 

Selection of the PM may not occur until the business case is approved. Also, approval of the 

business case is usually when the project becomes fully funded. In order to gain approval 

and initiate a project, the PM needs to provide decision makers with a description of the 

need and related capability gaps, benefits of addressing those capability gaps and meeting 

the need, estimated cost of the project, selected concept, and feasibility in terms of 

schedule and personnel requirements. All this information, including the analysis process 

and resulting rationale for undertaking the project, is documented in a business case. 
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For a small percentage of projects classified as òMajor Acquisitions,ó organizations must 

submit OMB Exhibit 300 to the Office of Management and Budget. OMB Exhibit 300 is a 

type of business case form submitted by an organization to OMB to justify the organizationõs 

request for funds in support of its major acquisition. The majority of Federal projects, 

however, are not classified as major acquisitions and will not require OMB Exhibit 300 

reporting but may require a business case process. Business case formats and content vary 

by agency. You should draft a business case that meets your agencyõs requirements. 

Regardless of format, every business case provides stakeholders and decision authorities 

with a compelling argument that the projectõs benefit to the organization is worth its cost. 

 

a. Why a Business Case?  
 

Organizations have a limited amount of funding and resources, and every project in an 

organization requires a portion of those limited funds and resources. Federal organizations 

often have more project needs than funding and resources to accommodate those needs. 

Management must evaluate the worth of each project against other projects competing for 

resources and against the organizationõs priorities.  

 

The business case provides the information needed to evaluate a projectõs worth by clearly 

detailing the positive effect that the project will have on the organization and the cost 

required to complete the project and achieve its positive effect. The business case aids an 

organizationõs leadership in determining project feasibility, justifying and acquiring 

resources, prioritizing which projects are initiated sooner and which later, and establishing 

criteria, such as scope and high-level requirements, for assessing the success of a project. 

The business case should: 

 

ǒ Detail the AoA, including a description of concept options evaluated, the process 

used to evaluate them, the concept selected as most appropriate, and the rationale 

for choosing that concept. 

ǒ Outline the strategic goals the project will support and corresponding performance 

parameters that measure how well the project addresses capability gaps and 

supports those goals. 

ǒ Provide an estimate of the projectõs total life-cycle cost, which includes the cost of 

developing, implementing, and maintaining the projectõs concepts. This cost estimate 

should list current funding sources and describe the types and dollar amounts that 

funding the project will need as it progresses through the life-cycle, which may 

include projections for multiple years. 

ǒ Describe any predicted project risks and provide a preliminary plan for mitigating 

those risks. 

ǒ For projects with reporting requirements in accordance with OMB Circular A-11 and 

FAR Part 34.2 requiring an EVM system, the business case should include EVM data, 

such as the EVM method selected and the type of EVM data that will be collected.  

ǒ Identify all project stakeholders. 

 

A projectõs budget and schedule includes the money and time needed to administer the total 

project, often called òcradle to grave.ó Because of this total life-cycle approach to project 

management, the business case should also describe how your project will collect 
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operational analysis data. Operational analysis data details post-project activities, such as 

how to address system performance issues and modifications as well as the cost of 

maintaining the system through its expected life. 

 

b. Analysis  
 

To make a good justification for the project, senior leadership needs objective, quantifiable 

information. To do this, the PM and project team perform several analyses and document 

the process and results for each in the business case.  

 

ǒ First, conduct a cost-benefit analysis. This analysis compares the financial cost of 

developing, implementing, and maintaining the concept against the predicted 

benefits provided to the organization.  

ǒ Next, perform an affordability assessment. This assessment examines the financial 

costs and benefits of a project derived from cost-benefit analysis by analyzing them 

in the context of the organizationõs current and future funding. In other words, can 

you afford it?  

ǒ Finally, because manpower is a primary cost driver and greatly impacts an 

organizationõs ability to achieve its strategic goals, the analysis contains a draft 

manpower estimate report. This report describes the effect of implementing the 

concept and addressing the gap in terms of which personnel are affected, the labor-

hours and additional skills required to develop and support the concept, and when in 

the project life-cycle these personnel resources are required. Note that your 

organization may require these analyses to be documented in separate deliverables 

instead of included in the business case.  

 

Cost-benefit analysis involves three steps. First, identify all the elements that contribute to 

the cost of a concept over its lifetime. This includes the financial, time, and personnel costs 

to develop the concept through acquisition or manufacturing, implement the concept 

through training or process re-engineering, operate the concept, maintain the concept 

through repairs or updates, and dispose of the concept when it no longer meets the need. 

Next, identify the benefits the organization will gain once the concept is developed and 

implemented. Whenever possible, describe these benefits in quantifiable terms, such as 

dollars saved, fewer hours spent, or less personnel required to perform a task. Finally, 

compare the financial, time, and personnel costs of implementing a concept to address a 

gap against the quantified benefits of using the concept to address the gap. For a project to 

be worth the investment, the benefit should ideally exceed the cost, but this is not always 

the case. Some projects, such as the U.S. space program, provide societal benefits that 

justify the project despite its cost exceeding any financial benefits. 

 

c. Cost Estimating  
 

Accurately predicting the cost of a project is challenging. To help make accurate cost 

predictions, a number of cost estimating techniques exist that approximate the financial 

resources required to implement a project. These techniques include analogous cost 

estimating, parametric cost estimating, relying on an expertõs judgment, and calculating 
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exact cost. Cost estimating is explained in more detail in the Budget section of this 

guidebook. 

 

To employ any of these techniques, the PM and team must identify a few basic project 

parameters such as estimated project duration; project elements with associated costs, 

such as equipment, materials, facilities, services, and training; and estimated number of 

project personnel and their wages. When documenting a cost estimate, include the rationale 

for why and how a cost estimating technique was applied, the calculations used and the 

values input into those calculations, any assumptions or constraints applied, and the 

outcome in dollars.  

 

d. Cost 
 

Whether it is the price of purchasing equipment, facilities, or personnel, cost should always 

be measured in dollars. Benefits can include elements that are automatically measured in 

dollars, such as a lower purchase price, and elements that are not automatically measured 

in dollars, such as shorter processes, improved reputation, employee satisfaction, or public 

welfare. The PM and team perform benefits forecasting to measure benefits in terms of 

dollars, thereby providing a basis for comparing the dollar cost of obtaining benefits against 

the dollar value of their positive effect. In benefits forecasting, identify the benefits, quantify 

them, and estimate the effect of the benefits across future years.  

 

When identifying the projectõs benefits, determine what type of effect each benefit will have, 

and then group benefits with similar effects together. Next, to the extent possible, quantify 

the benefits in terms of hours saved, dollars saved, or less personnel required to perform a 

task. Then, forecast the positive effect of benefits across future years. Finally, compare 

benefits against the cost of developing the concepts that provide those benefits and trace 

each benefit back to one or more of the organizationõs strategic goals or mission.  

 

Benefits can be described as either tangible or intangible. When a benefit can be measured, 

or quantified, it is considered tangible. Lower investment cost and decreased labor hours 

are two examples of tangible benefits. Tangible benefits typically involve acquiring, or 

reducing, assets and personnel. Tangible benefits result in a concrete effect that can be 

attributed directly to a cause. For example, a lower purchase price results from lower initial 

investment costs. Intangible benefits are difficult to quantify. Instead of reducing personnel, 

intangible benefits enable personnel to perform more efficiently (e.g., increased morale or 

better communication). While intangible benefits can contribute to a concrete effect, it is 

difficult to clearly demonstrate that intangible benefits are the cause of a concrete effect. 

 

Once the PM and team have identified and quantified the projectõs benefits, they now have 

the information necessary to forecast the effect of those benefits across future years. To 

forecast a benefit, extend the benefitõs positive effect for the period of your analysis, 

typically one, two, or four years. When calculating a benefitõs extended effect, adjust the 

prediction to account for several factors: (1) the decreased purchasing power of a dollar 

each successive year, referred to as the time-value of money (the time value of money 

increases costs and decreases value of financial benefits); (2) operations and maintenance 

or update costs that offset financial benefits; (3) the decreased number of times a benefit 
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occurs each successive year, referred to as transaction or usage volume variance; and (4) 

the lessening of a benefitõs positive effect over time, referred to as diminishing returns. The 

following examples help clarify these factors further:  

 

ǒ Time-Value of Money. If inflation increases, then the purchasing power of a dollar 

decreasesñit takes more money to buy the same items. Increasing costs offset 

financial benefits and decrease the value of financial benefits. 

 

ǒ Operations and Maintenance/Updates Costs. If a purchased item requires periodic 

maintenance by the manufacturer that is not included in the purchase price, you 

would increase the cost of the item to include maintenance costs. Increased costs 

offset financial benefits.  

 

ǒ Transaction or Usage Volume Variance. If a benefit occurs five times the first year but 

only occurs four times the second year and three times the third year, you would 

decrease the estimated benefit each year accordingly.  

 

ǒ Diminishing Returns. Systems perform better when they are new than after they have 

some wear and tear after years of use, requiring you to decrease the estimated 

benefit each year accordingly. 

 

Once you have estimated total life-cycle cost and forecast the positive effect of the benefits 

the project will provide in terms of dollars saved, compare the projectõs cost against its 

benefits to determine if the project is worthwhile. If the project is determined to be 

worthwhile and you can trace each benefit (or group of benefits with similar outcomes) back 

to one or more of the organizationõs strategic goals or mission, this will solidify the 

justification for the project. 

 

A cost-benefit analysis results in a simple determination of the organizationõs ROI. òReturnó 

means the quantified benefits a concept will provide. òInvestmentó means the cost of 

developing the concept that provides those benefits. ROI expresses the comparison 

between benefits and cost, or what the organization receives in return for investing in the 

development of a concept.  

 

e. Affordability Assessment 
 

An affordability assessment expands on the cost-benefit analysis by examining the 

comparison of costs to benefits over a specific period of time. By using data from the cost-

benefit analysis, the total cost is calculated at the end of the period of time the affordability 

assessment covers. As part of the affordability assessment, also determine when during the 

period of analysis the positive effect of a conceptõs benefits will offset the cost of developing 

the concept that provides those benefits. This is sometimes referred to as the òbreak-even 

pointó or the òpayback period.ó  

 

Personnel resources. Manpower estimates are included in the business case and details 

personnel requirements for the concept for every fiscal year the end-user will implement the 

concept. It estimates the number of both Federal and commercial personnel required to 
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provide training for, operate, and maintain the concept after it has transitioned from the 

project team that developed it to the end-user who implements it. The manpower estimate 

should detail the skill types and number of full-time equivalent positions for each skill type 

required each year. Additionally, detail the assumptions and cost-estimating relationships 

used to calculate these estimates. 

 

Figure 23: The Business Case 

 
 

 

3. Project Life-Cycle Processes 
 

The following section includes the generic processes and functions that are applied at 

different times throughout the entire project life-cycle and characterizes the tasks, 

deliverables, milestones, procedure, and process of project management.  

 

a. Project Kick-Off 
 

Before the PM and project team can make progress in planning the project, they hold a kick-

off meeting to outline the goals of the project and the expectations of the project sponsor as 

well as to assign roles and resources to the project. They will also create a high-level 

schedule for the tasks and deliverables of the project. Important outcomes of a project kick-

off include three key documents that, once approved, set the parameters for your project 

and guide detailed planning. These key documents are the Project Charter, the Scope 

Statement, and the Team Charter.  
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The Project Charter states the projectõs objectives, identifies success measures, and gives 

you the authority to begin the actual project work. It should reference the decisions and 

outcomes of the Concept Definition gate review. The Scope Statement contains a narrative 

description of what project work needs to get done. The Team Charter provides information 

regarding rules and standards for members of the project team.  

 

The Project Charter, built on information in the business case, is a very important planning 

document because it initiates the project in the context of assembling the PM and the 

project team. The PM will likely write the charter or at least contribute to it. Begin the Project 

Charter with a brief statement of the projectõs purpose, linking the project to the agencyõs 

mission and strategic plan. In other words, why are you undertaking this project? Then, 

provide greater detail about the purpose of the project in the project objectives. What do you 

want to accomplish? With each objective, state its criteria for success. How will you know 

you have met your objectives? State the requirements, as known at that point. Restate the 

high-level requirements from the business case, revising them if necessary in view of any 

changes since its approval.  

 

For the next section, write a description of the project. Describe the products or services that 

the project will provide. Since it is early in the project, this description will also be at a high 

level. However, include as much detail as possible because future project activities will be 

based on this information. Include a list of risks identified to date along with any project 

assumptions, dependencies, and constraints. These risks should be addressed in the 

context of project costs and schedule and performance parameters. List project milestones 

and specify their due dates to help outline the project schedule. Also include a summary of 

the projectõs budget, which you can obtain from the projectõs sponsor or the finance office. 

Be sure to include the projectõs approval requirements. You can determine this information 

by asking questions like, òWhat does project success look like?ó and òWho determines if the 

project was successful?ó  

 

Insert a section about the project manager, addressing the PMs authority and responsibility 

on the project. Finally, end the charter with a section for authorizations. The signatures of 

the authorizers empower you to start the work of the project. 
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Figure 24: The Project Charter 

 
 

 

b. Scope Statement 
 

The Scope Statement is a narrative description of the projectõs scope, or what needs to be 

accomplished on the project. It is important to create this document early in the life-cycle 

because it contributes to other planning processes. Once developed, the Scope Statement 

provides a baseline for decisions made later. Also, by defining the projectõs scope, it helps to 

develop and confirm understanding among stakeholders of the projectõs boundaries.  

 

The Scope Statement begins with a detailed description of the projectõs work. This 

description should include the requirements of any products that will be acquired, modified, 

or developed to meet the customerõs needs. Next, clearly state the userõs acceptance 

criteria for all products. How will the user determine if the delivered product is satisfactory? 

Using the Specific, Measurable, Attainable, Relevant, and Time-Related (SMART) method to 

write the acceptance criteria will ensure success is measureable. Additional information on 

using SMART is included in Section G of guidebook. 

 

Include a list of project deliverables. A deliverable can be a piece of equipment, a report, or 

even training. Continue defining the boundaries of the project. If any exclusions, or work not 

to be included, have been identified, ensure they are clearly stated as out of scope. 

 

Be sure to include any known technical, cost, and schedule constraints in the Scope 

Statement. Determining these constraints can help recognize competing demands for 

resolution. Constraints on the project might be related to funding, time, human resources, 

quality, technology available, or other areas. Include any assumptions made while planning 

for the project in the Scope Statement. Project assumptions are statements that are 

accepted as true that may impact the project. Lastly, list any dependencies that exist on the 
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project. For example, on-time completion of the first phase of construction depends on the 

architect providing blueprints by the specified date.  

 

It takes practice to write a comprehensive Scope Statement, and it is important that the PM 

and team get the Scope Statement right as it defines the boundaries of the project.  

 

Figure 25: The Scope Statement 

 
 

 

c. Kick-Off Meeting 
 

The project kick-off meeting is one of the first meetings in the Concept Planning phase of the 

project. There is a lot to cover in the meeting, so allow sufficient time. Many important 

decisions must be made during this meeting, so it is vital that those with the authority to 

make decisions attend the kick-off. Do not hold the meeting until the PM, project team, the 

project sponsor, the customer, and representatives from all departments participating in 

and impacted by the project are able to attend.  

 

Clearly state the objectives of the kick-off meeting on the agenda so that all attendees know 

what needs to be accomplished. The objective of the kick-off meeting is to establish project 

goals and expectations, assign roles and responsibilities, and create a high-level schedule 

for the tasks and deliverables. It is also the perfect opportunity for the PM to begin building 

a team that is motivated for success. To help accomplish all of this during the kick-off 

meeting, the attendees will review, update, and approve the Project Charter and Scope 

Statement. Also, the kick-off meeting is where the team creates a Team Charter. Finally, 

during this meeting, the project obtains all necessary document approvals from senior 

leadership to move forward with the work of the project. The following discusses how to 

review and approve these three key documents during the project kick-off meeting. 
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In preparation for an effective kick-off meeting, send the draft Project Charter to all 

participants along with their meeting invitations. When reviewing the Project Charter in the 

meeting, briefly outline the purpose of the project and discuss the projectõs objectives and 

success criteria. Encourage all attendees, especially the customer and project sponsor, to 

participate in this discussion as the group validates the success measures outlined in the 

Project Charter. Follow these guidelines during the kick-off meeting: 

 

ǒ As needed, review and validate the high-level requirements, project description, and 

product characteristics. Knowing that changes will occur as the project progresses, 

the goal is to clarify what is known at this point. Later in the project, trace the 

projectõs requirements back to this high-level list.  

ǒ Discuss any identified risks and the risk tolerance threshold for the project. 

Identifying possible risks is the first step in risk-management planning for the project.  

ǒ Review the summary list of milestones and deliverables. This list will be used later in 

the planning process to create a breakdown of the work to be performed.  

ǒ Review the budget information with the sponsor, and verify that the funds are 

available. 

ǒ Validate the approval requirements for the project with the sponsor and the 

customers in attendance. 

ǒ Finally, ensure that team members have a clear understanding of the PMõs 
responsibilities and the level of authority.  

 

When the group finishes reviewing, validating, and approving the Project Charter, all team 

members sign it to show their agreement. With the signature of the sponsor, the approved 

Project Charter becomes an agreement between the sponsor and the project team to 

complete the work of the project.  

 

Scope Statement. Following the same process used to review the charter, review the Scope 

Statement with the team. With the key stakeholders in the room, this is the perfect time to 

validate that the Scope Statement correctly identifies all stakeholders. Confirm that all agree 

to the description of the projectõs work. Review key milestone dates, the resources that will 

be employed, and the methods those resources will use to complete the work. Then, confirm 

the overall impacts and goals of the project. Revise the Scope Statement if needed so that 

the answers to these questions reflect the agreement of the members of the team. From 

this point forward, the scope of the project will be managed. But it is this version of the 

statement, agreed upon at the beginning of the project, that is used as a basis for scope-

related decisions as the project continues. 

 

d. Team Charter 
 

The Team Charter, or operating agreement, documents how the team will work together. 

There is no required format or content for the Team Charter, but it should include the 

procedures for making team decisions. This should include identifying a tie-breaker for times 

the team is unable to reach consensus. Include information related to how and when team 

meetings will be conducted and a communication plan for ensuring all team members are 

aware of ongoing discussions and decisions as they are made. Though the Team Charter 

can be created at any time during the project, it is not usually created before the project 
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kick-off. The earlier it is created, the earlier members of the team can begin working 

effectively toward meeting their goals. The PM can create the Team Charter with the project 

sponsor and present the finished document to the other team members. Alternately, all 

identified members of the team can create it together. Getting input from team members 

generally increases their buy-in and support of the Team Charter. When the Team Charter is 

complete, all members of the team sign it, signifying agreement to abide by its provisions. 

 

Figure 26: The Team Charter 

 
 

 

e. Tasks, Deliverables, and Milestones 
 

All project life-cycle phases contain associated tasks and deliverables. The phases of the 

life-cycle are divided by milestones or gates which serve as the logical breakpoints in the life-

cycle. 

 

ǒ Tasks are activities that support the project. 

ǒ Deliverables are tangible work products that result from the tasks. 

ǒ Milestones are significant events in the project, such as the completion of a 

deliverable, or a decision (gate) review of phase events that are noted as such in the 

overall project plan.  

 

f. Gate Reviews 
 

Projects move through each phase in the project life-cycle by passing through gates at the 

conclusion of each phase as shown below in Figure 27. Gate reviews allow stakeholders to 
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review what has been done in the past phase, make decisions based on that review, and 

plan and direct the work scheduled to happen in the next phase. 

 

Gate reviews determine the following:  

 

1. Will the project move ahead as planned?  

2. Will discrepancies be fixed and then the project can move ahead? 

3. Will discrepancies be fixed and then another gate review must occur? 

4. Will the scope change as a result of the gate review?  

 

A designated governance body leads the gate reviews and may include agency leadership 

from various offices, including the acquisition and financial offices, the program manager, 

the business owner, and other critical stakeholders. Membership should vary by the 

criticality of the project to the agency mission.  

 

In the gate review, the governance body is provided with the documents and deliverables 

that will be used to evaluate whether the project has met the agreed upon criteria to 

proceed. These criteria set the conditions to be met for exiting the past phase and entering 

the next phase, thus often referred to as exit and entrance criteria. The gate review will also 

surface issues and questions that relate to managing project cost and schedule and scope 

risk as well as ensure that the project continues to both meet its purpose and address 

identified needs. Gate reviews should be concluded with a decision memorandum 

documenting all decisions made, including the criteria and tasks and deliverables expected 

in the next phase.  

 

Represented by traffic lights, gate reviews determine whether the project should stop, 

proceed with conditions, or move into the next project life-cycle phase. Figure 27 contains 

key questions that should be asked in each gate review.  

 

Figure 27: Gate Reviews 
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Best Practice. Although formal personnel performance reviews usually happen annually in 

the Federal Government, gate reviews provide an ideal opportunity to review individual team 

membersõ performance in that phase and provide feedback on what they did well and what 

they could improve upon moving into the next phase. Organizations that continuously seek 

to improve will conduct such sessions multiple times during the course of a long project.  

 

g. Software Development  
 

Two basic software/IT development strategies exist: Waterfall and Agile (modular). With 

waterfall or single-step, the solution moves through the development cycle once. In other 

words, the acquisition, development, and deployment of the entire system occur in a series 

of progressive singular efforts. This strategy works best for software acquisition projects 

where the requirements are understood, defined, supported by precedent, stable, and low 

risk. 

 

Agile is a development methodology in which requirements and solutions evolve through 

collaboration between self-organizing, cross-functional teams. It promotes transparency, 

adaptive planning, evolutionary development, early delivery, continuous improvement, and 

encourages rapid and flexible response to change. According to the Manifesto for Agile 

Software Development, the Agile methodology values: 

 

ǒ Individuals and interactions over processes and tools; 

ǒ Working software over comprehensive documentation; 

ǒ Customer collaboration over contract negotiation; and 

ǒ Responding to change over following a plan. 

 

Multiple Agile approaches exist including Adaptive software development, Agile unified 

process, Kanban, Scrum, and many others. Both the U.S. Digital Services Playbook and the 

TechFAR point to Agile as a best practice in software development projects. As part of the 

acquisition process, Agile is different than traditional development approaches, as depicted 

in the figure below. 
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Figure 28: Traditional vs. Agile Software Development (TechFAR) 

 
 

 

Most Agile development methods break the tasks into small increments with minimal 

planning and do not directly involve long-term planning. Iterations or sprints are short time 

frames that typically last from one to four weeks. Each iteration/sprint involves a cross-

functional team working in all functions: planning, requirements analysis, design, coding, 

unit testing, and acceptance testing. At the end of the iteration/sprint, a working product is 

demonstrated to stakeholders. This minimizes overall risk and allows the project to adapt to 

changes quickly. An iteration might not add enough functionality to warrant a market 

release, but the goal is to have an available release (with minimal bugs) at the end of each 

iteration. Multiple iterations/sprints might be required to release a product or new features.  

 

The Agile approach satisfies the customer through early and continuous delivery of valuable 

software. The approach offers a high success rate because work is completed early and is 

ongoing in the process. As noted in the U.S. Digital Services Playbook, òShip a functioning 

ôminimum viable productõ (MVP) that solves a core user need as soon as possible, no longer 

than three months from the beginning of the project, using a ôbetaõ or ôtestõ period if 

needed.ó  
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The figure below depicts a typical Agile process. With an Agile software development 

process, the Product Vision feeds into the product backlog, which contains a prioritized list 

of user stories (technical functionality for the system). The sprint backlog contains user 

stories that have been reviewed, scrubbed, and selected by the team to be worked on during 

a sprint. The 1ð4 week sprint cycle turns user stories into implementable and shippable 

code. This code is ready for production, but is usually held or bundled into a larger software 

release. 

 

Figure 29: Typical Agile Process 

 
 

 

h. Frequently Used Project Management Documents 
 

Effectively managing the project life-cycle requires planning and documentation. The 

following documents or topic areas should be developed early in the project, and they 

should be reviewed frequently during project execution. Project documentation should be 

tailored to the size and complexity of the project. Large, complex projects will have more if 

not all of the following documents, while smaller projects will have a lesser set, 

commensurate with the level of project risk and stakeholder engagement. Formats for these 

various documents are not included in this guidebook to avoid conflict with agency-specific 

documentation requirements. Confer with your agency acquisition and project management 

offices to obtain formats for your project and product documentation. 
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Table 7: Common Project Documentation 
Document What it Includes 

Project Management Plan Sometimes called the Acquisition Strategy. Comprises 

the overall technical and business management 

approach for the project and may contain the content of 

all the proceeding plans and documents. 

Project Charter ǒ Project Purpose (Linked to the Agencyõs 
Mission/Strategic Plan) 

ǒ Objectives and Success Criteria 

ǒ High-Level Requirements 

ǒ High-Level Project Description/Product 

Characteristics 

ǒ Identified Risks 

ǒ Milestone Schedule Summary 

ǒ Budget Summary 

ǒ Project Approval Requirements 

ǒ Project Manager Contact Information 

ǒ Authorization/Signatures 

Acquisition Plan A document required by FAR Part 7.1 for certain types of 

procurement actions. 

Work Breakdown Structure (WBS) and 

WBS Dictionary 
ǒ Breaks the project into discreet tasks that have time 

and resources associated for being able to measure 

work. 

ǒ The WBS Dictionary defines the scope and 

deliverables, contains associated activities, and lists 

milestones to assess progress. 

Integrated Master Plan Hierarchy of event-based tasks and significant 

accomplishments required to move through gate 

reviews/milestones. 

Integrated Master Schedule Time-based schedule containing the networked, 

scheduled tasks necessary to ensure successful project 

execution. 

Stakeholder Plan Identifies key project stakeholders. 

Communications Management Plan ǒ Which stakeholder receives the communication 

(e.g., the customer) 

ǒ What information is communicated (e.g., a status 

report) 

ǒ How often communication will occur (e.g., monthly) 

ǒ How information will be sent (e.g., via meeting, e-

mail) 

ǒ Who on the project team is responsible for 

communication (e.g., project manager) 

Risk Management Plan ǒ Risk Register ð Prioritized list of all identified project 

risks 

ǒ Risk Tolerance ð The established level of risk 

stakeholders are willing to accept 

ǒ Risk Response Plan ð Matches a response strategy 

(accept, transfer, avoid, mitigate) to each risk 

documented in the risk register 
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Document What it Includes 

Quality Management Plan Identifies the criteria used to:  

ǒ Evaluate quality, including product and project 

requirements, quality standards that apply to the 

project, and the metrics used to measure quality 

ǒ Compare performance against requirements and 

standards 

ǒ On performance-based acquisitions, the contractor 

is responsible for developing a Quality Assurance 

Plan (QAP) 

Test and Evaluation Plan Includes details for tests and performance measures 

that the project must achieve to move to the next phase. 

Quality Assurance Surveillance Plan 

(QASP) 

Created by: 

ǒ Government when included in performance-

based acquisitions 

ǒ Offerors when submitted with proposal or by the 

Government in response to the vendorõs QAP 

 

Details: 

ǒ What Government will manage 

ǒ Who will conduct monitoring 

ǒ How performance will be assessed 

ǒ Acceptance criteria 

ǒ Remedies for unacceptable performance 

Change Management Plan Describes how the project team will identify, track, and 

respond to changes. 

Product Support Plan Defines the life-cycle support that will be needed for 

product developed. 

 

 

4. Systems Engineering 
 

Systems engineering is the aspect of project management through which the project 

manager and project team iteratively determine what the solution, or system, will be, 

evaluate the system iteratively as it is designed and developed to ensure it meets 

requirements, and document the iterative development of the system (configuration 

management). Systems engineering is an interdisciplinary process encompassing the entire 

technical effort to evolve and verify an integrated, balanced set of system, people, and 

process solutions that satisfy customer needs.  

 

Systems engineering activities and outcomes interact with most project management 

decisions and actions throughout the project life-cycle. SE is integral to other functional 

areas such as test and evaluation, life-cycle logistics, cost estimation, manufacturing, and 

information technology. The end goal of SE is a balanced systems design, delivered within 

cost and schedule constraints. Getting to a balanced system design requires making trade-

off decisions among technical performance, cost, and schedule constraints. 
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a. Developmental or Commercial 
 

If a project strategy is tailored toward using a COTS solution, the majority of the SE activity 

has already been done by the product developer or manufacturer. In this case, the project 

teamõs SE role will be to review the system providerõs SE process for proper application and 

ensure its design meets solution requirements. However, if the project strategy is tailored 

toward a solution that requires developmental activities, the project teamõs role in applying 

SE and technical management processes will increase proportionally with the level of 

technical risk of the project. In this case, the product developer will continue to do the 

majority of the actual SE activities, but the project team will need to understand the 

developerõs process fully and assess the technical processes used by the product developer 

while managing that technical effort to ensure it meets system requirements. The primary 

methods the project team employs to assess the developerõs SE activities include: 

 

ǒ Convening technical reviews throughout the life-cycle; 

ǒ Conducting Government-sponsored tests of developmental systems, or conducting 

audits of the developerõs testing when acquiring commercial-off-the-shelf systems; 

and 

ǒ Employing quality control and assurance activities. 

 

Figure 30: Systems Engineering and the Product Life-Cycle 
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b. Systems Engineering Plan 
 

The purpose of the Systems Engineering Plan (SEP) is to guide development, 

communication, and management of the overall SE approach that guides all technical 

activities of the program. The SEP documents key technical risks, processes, resources, 

metrics, SE products, and completed and scheduled SE activities. The SEP also details the 

timing and criteria for the conduct of technical reviews. The SEP is a living document that 

should be updated as needed to reflect the programõs evolving SE approach and/or plans 

and current status. Topics the SEP may address include: 

 

ǒ Development planning 

ǒ Technical reviews 

ǒ Design trade-off decisions and history 

ǒ Technical risk and opportunity management 

ǒ Technical performance measures and metrics 

ǒ Configuration management  

ǒ Modeling and simulation use 

ǒ Manufacturing and producibility 

ǒ Software management 

ǒ Reliability, maintainability, supportability 

ǒ Value engineering 

ǒ System security 

ǒ Open-system architecture 

ǒ Environmental, safety, and occupational health 

ǒ Item-unique identification 

ǒ Electronic spectrum impact 

ǒ Test and evaluation  

 

SE Activities in the Life-Cycle. Systems engineering occurs throughout the project. The 

solution design aspect of systems engineering occurs during the Concept Definition and 

Concept Planning phases of the project life-cycle. The solution development aspect of SE 

occurs during the Development phase of the project life-cycle. Most of the test and 

evaluation aspect of SE occurs during the Development and Implementation phases of the 

project life-cycle. The SE decisions made in earlier project phases continue to affect the 

system and the end-user through the Operations and Maintenance phase.  

 

c. Technical Reviews 
  

Periodically, the project manager and the developer conduct technical design reviews to 

evaluate SE decisions and outcomes and assess the technical progress of the project in 

terms of solution design and development. Technical reviews also verify that design 

decisions and outcomes continue to meet solution requirements, customer needs, and 

product support constraints that describe the resources available to the customer for 

operating and maintaining the system. The following outline common technical reviews used 

in SE:  
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ǒ System Requirements Review (SRR). The SRR is a multi-disciplined technical review 

to ensure that the developer is ready to proceed with the initial system design. This 

review assesses whether the system requirements reflect the selected solution. All 

system requirements as derived from the documented set of detailed requirements 

or performance parameters should be defined and consistent with cost, schedule, 

risk, and other system constraints as well as with end-user expectations. SRR is 

usually performed in the later portion of the Concept Planning phase. 

 

ǒ Preliminary Design Review (PDR). The PDR ensures the preliminary design and basic 

system architecture are complete and that there is technical confidence the selected 

solution can be satisfied within cost and schedule goals. The PDR provides the 

acquisition community, end user, and other stakeholders with an opportunity to 

understand the trade studies conducted during the preliminary design and thus 

confirm that design decisions are consistent with the userõs performance and 

schedule needs. The PDR is conducted early in the Development phase. 

 

ǒ Critical Design Review (CDR). The CDR provides the acquisition community with 

evidence that the system, down to the lowest system element level, has a reasonable 

expectation of satisfying the full-up system performance requirements within current 

cost and schedule constraints. The CDR establishes the initial product baseline for 

the system and its constituent system elements. It also establishes requirements and 

system interfaces for enabling system elements such as support equipment, training 

systems, maintenance, and data systems. The CDR occurs in the later stages of 

Development when initial full-up prototypes of the system can be assessed. 

 

ǒ Test Readiness Review. The TRR is a multi-disciplined technical review designed to 

ensure that the subsystem or system under review is ready to proceed into formal 

testing. The TRR assesses test objectives, test methods and procedures, scope of 

tests, and safety, and it confirms that required test resources have been properly 

identified and coordinated to support planned tests. 

 

ǒ System Verification Review (SVR). The SVR is the technical assessment point at 

which the actual system that will closely reflect the product to be fielded to end-users 

is verified to meet operational requirements. The SVR occurs near the end of the 

Development phase and in the early Implementation phase before and during any 

operational testing is conducted on the product. It serves as the technical review 

function if design changes are required as a result of operational testing but before 

full-rate production of the product. 

 

ǒ Production Readiness Review (PRR). The PRR determines whether the system design 

is ready for production and whether the developer has accomplished adequate 

production planning for entering production. This includes ensuring a robust design 

of manufacturing processes that will produce relatively defective-free systems off the 

production line. The PRR occurs just before full-rate production in the 

Implementation phase. 

 

https://acc.dau.mil/acq_srr
https://acc.dau.mil/acq_PrelimDesignReview
https://acc.dau.mil/acq_cdr
https://acc.dau.mil/acq_svr
https://acc.dau.mil/acq_prr
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ǒ In-Service Review (ISR). The ISR is a multi-disciplined assessment to characterize the 

in-service health of the fielded product and its enabling system elements (training, 

user manuals, documentation, product support, etc.). The ISR provides feedback to 

the program manager on how well the system is delivering the capability to the end-

user, with acceptable operational performance. Multiple ISRs would occur during the 

Operations and Support phase of the project. 

 

d. The Systems Engineering Process 
 

The steps in the systems engineering process include:  

 

ǒ Step 1. Define system-level requirements (the same activity as establishing high- 

level requirements in the Concept Definition phase).  

 

ǒ Step 2. Define item-level requirements, and Step 3, determine system design, occur 

during the Concept Planning phase. The two steps are performed iteratively to 

determine the systemõs design.  

 

Step 2 is the same activity as deconstructing high-level requirements into discreet, 

detailed requirements. As part of the systems engineering process, you assign each 

discreet, detailed requirement to a system function or component.  

 

In Step 3, you use these discreet requirements to determine your system design 

through a series of trade-offs similar to how you conducted an AoA to identify the 

preferred solution approach. You explore, analyze, and test different system designs 

until you achieve an overall design that meets system-level requirements and is a 

balanced systems design. 

 

ǒ Bottom-up Review. Once you think you have a system design that meets all your 

discreet, detailed requirements, you assess your design from the bottom up by 

answering the question, òDoes the way my system design meets lower-level 

requirements support meeting higher-level requirements?ó In other words, while an 

airplaneõs individual parts may meet their allocated requirements individually, will the 

plane actually fly when all the parts are put together? If the current design does not 

achieve system-level requirements, you repeat the process beginning in Step 2 by 

double-checking your requirements and how you deconstructed them.  

 

ǒ Step 4. System production starts in the Development phase and continues early in 

the Implementation phase of the project life-cycle. In system production, the 

developer builds and produces multiple quantities of the system and/or system 

components to meet requirements. Early production items are produced in the 

Development phase to test out the manufacturerõs production processes and 

assembly line as well as to produce a small number of production-representative 

items for operational testing.  

 

https://acc.dau.mil/acq_isr
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ǒ Step 5. System verification occurs when the developer or the Government conducts 

test and evaluation to verify that the system meets requirements. Like Steps 2 and 3, 

Steps 4 and 5 occur near simultaneously in an iterative cycle.  

 

ǒ Step 6. System Validation occurs at the end of Development and, for more complex 

systems, the beginning of the Implementation phase. In system validation, the end-

user conducts test and evaluation to validate that the system meets end-user needs. 

For some types of products, verification and validation occur simultaneously. 

 

ǒ Step 7. System integration occurs in the Implementation phase. In system 

integration, the developed, verified, and validated system is installed or fielded into 

the end-user's operational environment. This would also include fielding the typical 

product support package of spare parts, maintenance equipment, training for 

operators and maintainers, facilities, and any other services required to support the 

product and the end-user.  

 

ǒ Finally, Step 8. Transition occurs when full ownership of the system changes from the 

developer who built the system to the customer who will operate and maintain the 

system. Transition can also refer to the transition from one step in the systems 

engineering process to the next (e.g., from system design to system development). 

 

Figure 31: Steps in the System Engineering Process 
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Figure 32: The Systems Engineering "V" 

 
 

 

e. Systems Engineering and Product Support 
 

One of the most valuable aspects of performing systems engineering is product support: the 

personnel, equipment, procedures, and supply chain the customer requires to maintain the 

system after Implementation and throughout its useful life. Product support includes (1) 

designing the product with its supportability in mind; (2) planning the support process for 

when the product is transitioned to the end-user; and (3) executing that support plan in the 

Operations and Maintenance phase. Product support impacts acquisition because 

supportability elements, such as maintenance plans, supply chain management, training, 

and replacement parts must be designed, planned for, and acquired just like the 

components obtained to design and develop the system.  

 

Throughout the Development phase and during the early part of the Implementation phase, 

product support considerations are regarded as a design performance parameter and are 

designed into the system. Product support planning also occurs at this time to determine 

how the customer will execute the product support plan during the Operations and 

Maintenance phase. Once the system enters this last phase, the customer executes the 

product support plan, and the plan may be adjusted later based on customer feedback. 

 

Product support requirements significantly constrain systems engineering. A system, no 

matter how well-designed, is useless if the customer does not have the resources to operate 

and maintain it. Because supportability so significantly constrains solution design, systems 

engineering activities and product support planning often are performed at the same time. 

More resources invested early in a supportable design and a viable support plan result in 

lower overall life-cycle cost. When considering total life-cycle costs, the majority of those 

costs occur in the Operations and Maintenance phase. The end goal of SE activities in 

product support are to field a product to the end user that is available and ready to perform 

when called upon and is affordable.  
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Figure 33: Systems Engineering and Product Support 

 
 

 

f. Systems Engineering and Test and Evaluation 
 

A critical element of systems engineering is conducting test and evaluation activities. T&E 

verifies systems engineering decisions by comparing solution design and prototypes against 

requirements and end-user needs. If T&E reveals a concern that results in a change to 

solution design, that change must carry through to product support. Additionally, T&E 

provides data required to make informed project management decisions, such as impacts 

on schedule and budget that result from design changes. Finally, T&E can also reveal 

product support concerns that you resolve through systems engineering by changing the 

solution design accordingly.  
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Figure 34: Systems Engineering and Test and Evaluation 

 
 

 

g. Commercial Off-the-Shelf (COTS) Items 
 

The PM and Systems Engineer should consider the following during SE activities when 

evaluating use of COTS products: 

 

ǒ The intended product-use environment and the extent to which this environment 

differs from (or is similar to) the commercial use environment;  

ǒ Human systems integration, documentation, security, hardware/software integrity, 

reliability risk, operational environment, and corrosion susceptibility/risk;  

ǒ Planning for life-cycle activities, including sustainment, supply chain risks, 

obsolescence, and disposal; 

ǒ Developing relationships with vendors for long-term availability of the product; 

ǒ Supportability, if vendor or marketplace changes occur; 

ǒ Test and evaluation of COTS items, including early identification of screening, 

functionality testing, and usability assessments; 

ǒ Protecting intellectual property rights by being aware of pertinent intellectual property 

right issues associated with commercial items acquisitions, especially with the 

acquisition of commercial software products; 

ǒ Preference for open source items; 

ǒ Ability to modify or interface COTS software with other software, even if Government-

generated or owned; and 
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ǒ Ability to have insight into the SE process used to design the item, its configuration 

management, and the features and functions of upgrades and changes.  

 

h. A Balanced Design  
 

The most significant benefit of performing systems engineering is a balanced system design. 

A balanced system design is one that gives each design-consideration equal importance and 

results in a design decision that reflects all design considerations optimally.  

 

Systems engineering achieves a balanced system design by integrating solution 

performance requirements and design considerations and constraints, such as product 

support, technology limitations, usability, and project schedule and budget, into all design 

decisions. This is often accomplished through a series of trade-off decisions, which add or 

remove system attributes in support of one consideration or constraint over another. An 

unbalanced system design emphasizes one design consideration to the detriment of 

another, increasing cost and schedule or reducing overall utility to the end-user.  

 

Figure 35: Balanced System Design 
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i. Value Engineering 
 

Value Engineering (VE) has been used by the Federal Government and industry since the 

early 1960s. The OMB Circular No. A-131 implements VE in all Federal agencies and is part 

of the Office of Federal Procurement Policy (OFPP) Act as updated in Public Law PL-111-350 

in 2011. The law and the circular make VE mandatory across the Government. 

 

VE is not engineering in the technical design context. Also referred to as Value Methodology 

(VM), it is a systematic and structured approach for improving projects, products, and 

processes. VM is used to analyze and improve manufacturing products and processes, 

design and construction projects, and business and administrative processes. VM is a 

practice that is distinguished from other management techniques by three elements: (1) the 

analysis of functions; (2) uses a multi-disciplinary team approach; and (3) the VE Job Plan, a 

step-by-step approach that achieves results.  

 

Value is the reliable performance of functions to meet customer needs at the lowest overall 

cost, and it can be calculated as such: Value = Function/Cost. Function is what the product 

or service is supposed to do; and Cost is the expenditure needed to create it. 

VM helps achieve an optimum balance between function, performance, quality, safety, and 

cost. The proper balance results in the maximum value for the project. The VM follows SAVE 

Internationalõs® standard job plan (illustrated below), which consists of eight steps: 

 

1. Orientation. Identify and prioritize the issues, draft the scope and objectives, 

establish evaluation factors, and assemble the study team. 

 

2. Information. Gather information to better understand the project. 

 

3. Function Analysis. Analyze the project to understand and clarify the required 

functions. 

 

4. Creative. Generate ideas on all the possible ways to accomplish the required 

functions. 

 

5. Evaluation. Synthesize ideas and concepts, and select those that are feasible for 

development into specific value improvements. 

 

6. Development. Select and prepare the òbestó alternative(s) for improving value. 

 

7. Presentation. Present the value recommendation to the project stakeholders. 

 

8. Implementation. Report and monitor progress of the implemented proposal. 

 

The best results are achieved by a multi-disciplined team with experience and expertise 

relevant to the project being studied. A certified value facilitator or specialist may lead the 

team to ensure the Value Methodology is properly followed. 

 

http://value-eng.org/
http://value-eng.org/
http://value-eng.org/
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There is also an important contractual element to VE. The FAR in parts 48 and 52 mandate 

the inclusion of a VE clause in many Government contracts. This clause incentivizes industry 

to enhance the Governmentõs value proposition by allowing the contractor to receive a share 

of the cost savings generated from Value Engineering Change Proposals (VECP). 

 

Figure 36: Value Engineering (VE) Job Plan 

 
 

 

5. Life-Cycle Logistics 
 

When you consider the total cost of owning a product for its entire useful life and dissect 

that cost into development (if not a COTS product), purchasing, and operations and 

maintenance, the majority of a productõs ownership cost accumulates when itõs being used 

to accomplish organizational goals and objectives. What can the PM and project team do to 

keep the product available to the user longer, at an affordable cost, and also reduce its total 

cost of ownership? By employing sound life-cycle logistics principlesñthatõs how. 
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Life-cycle logistics, sometimes referred to as integrated logistics support (ILS) or more 

recently as product support, includes the infrastructure and funds needed to maintain the 

system in an operational state after the Implementation phase and throughout the systemõs 

expected useful life in the Operations and Maintenance phase. How much infrastructure, 

manpower, and supplies the customer will need to maintain the system is determined by 

how often the system or its components become non-operational and by how easy the 

system or its components are to return to an operational state (both known as òavailabilityó). 

Also pertinent is how the customer allocates supportability resources. The ability of a system 

over time to fulfill its intended use or purpose is called product readiness. 

  

The customer can choose to allocate more resources early in the design of the system to 

develop a very reliable system, thereby lowering the cost of maintaining the system 

throughout its useful life. Alternatively, the customer may not have the resources to develop 

a more reliable system immediately and may choose to allocate less resources early to 

develop a less reliable system, thereby distributing the financial burden later across the 

systemõs useful life in the form of maintenance costs. A best practice is obviously to invest in 

a more reliable system design early on, if thatõs affordable. 

 

Figure 37: The Cost of Designing-In Supportability 

 
 

 

a. Integrated Product Support 
 

Product support considerations take an early look at the aspects of supporting the 

implemented system in the operational environment upfront when designing the system. 

These considerations are often described using a list of integrated product support (IPS) 

elements. IPS elements are so called because they each influence the other elements as 

well as how they are integrated into a productõs design. The IPS elements include:  
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ǒ Sustainment engineering is the selection of components or functions that promote 

longevity in the system when determining the systemõs design. Reliability is designed 

into the system to reduce the cost and frequency of maintenance activities. Systems 

engineers, in collaboration with the product support specialist, should consider 

sustainment engineering options continuously while designing the system. 

 

ǒ Maintenance planning and management. No matter how well-designed a system is, it 

will require maintenance and repair. During system design, systems engineers work 

with the personnel who perform maintenance activities to identify and keep track of 

what types of maintenance tasks are needed and when they should be performed to 

keep the system operational. The more complex maintenance is, the more money, 

manpower, and time it costs the customer to plan for and implement maintenance 

activities. Systems engineers should, to the extent possible, design a system that 

supports simple maintenance actions, reducing the frequency and complexity of 

maintenance activities. 

 

ǒ Facilities and infrastructure in the context of product support refer to the buildings 

and environment needed to store replacement parts and perform maintenance 

activities. It also refers to the customerõs capacity and process for moving 

maintenance-related materials or systems in need of repair to the buildings or 

environments with the equipment needed to return the system to an operational 

condition. The system design should accommodate the facilities the customer has or 

can obtain, or it should account for the financial and time cost of having 

maintenance activities performed by the manufacturer or outsourced to another 

product support provider.  

 

ǒ Support equipment refers to the tools and equipment needed to perform 

maintenance activities and return the system to an operational condition. The system 

design should accommodate the tools and equipment the customer has or can 

obtain or account for the financial and time cost of having maintenance activities 

performed by the manufacturer. Buying special tools to maintain a unique design is 

not cost-effective but sometimes canõt be avoided.  

 

ǒ Manpower in the context of product support refers to the personnel required to 

manage, track, and perform maintenance activities and the expertise required. The 

systems engineer should, to the extent possible, design a system that avoids using 

components that require specialized expertise to maintain unless the customer 

already has personnel with the requisite experience or can easily obtain or train such 

personnel. 

 

ǒ Supply support refers to the customerõs ability to obtain, distribute, and store the 

materials needed to perform maintenance activities and return the system to an 

operational condition. The systems engineer should design a system that avoids 

using components that are likely to become obsolete during the useful life of the 

system or that will stop being manufactured or serviced during the life of the system. 

This can be a prime concern with COTS products. Likewise, the system design should 
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accommodate the limited resources of the customer to supply maintenance-related 

materials and infrastructure, preferably by being more reliable and therefore 

requiring less maintenance supplies. 

 

ǒ Packaging, handling, storage, or transportation factors must be factored into keeping 

the product operational and at affordable costs. Even if the system requires only 

standard packaging, handling, storage, and transportation, the customer may have 

limited resources for packaging and transporting the system. The project manager, 

product support specialist and systems engineer, and customer should work together 

to design a system with reasonable packaging, handling, storage, and transportation 

requirements given the customerõs resources. 

 

ǒ Design interface refers to how the end-user interacts with and uses the system or 

how the other IPS elements interface with one another. Design interface can also 

refer to how the system interacts with existing systems, also known as 

interoperability. 

 

ǒ Technical data documents how the system was built and how it operates so that the 

customer can maintain, repair, update, or alter the systemõs design after 

Implementation. Without the right to access technical data about the system, the 

customer will be forced to rely on the manufacturer or contractor to perform 

maintenance instead of using its own personnel. This doesnõt motivate the 

manufacturer or contractor to keep their prices reasonable for providing 

maintenance and update services for the system.  

 

Technical data is often expensive. The systems engineer and product support 

specialist should work to achieve a proper balance between not enough data and too 

much data by carefully analyzing what technical data is essential to perform 

adequate product support.  

 

ǒ Training. As new personnel arrive or new features are added to the system, the 

customer must train personnel on how to operate and maintain the system. The 

more complex the training needed to appropriately operate and maintain the system 

or the more frequently personnel must be trained on new features, the more 

expensive it is for the customer to maintain personnel who can use the system 

effectively. Conversely, the simpler the training and the less frequently personnel 

require training, the easier and less expensive it is for the customer to maintain 

personnel who can use the system effectively. The systems engineer should design a 

system that leverages the current training possessed by the end-userõs personnel 

and accommodates the limited resources available to train personnel on using the 

system. 

 

ǒ Computer resources. Most systems today use some sort of computer technology, 

either to perform system functions or to support the product, such as a supply chain 

management software program. Computer technology is ever evolving, and the 

customer must expend resources to keep the system, and how personnel use the 
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system, up-to-date with emerging technology. The systems engineer should design a 

system that accommodates the customerõs ability to use and support such updates. 

 

Figure 38: Product Support Elements 

 
 

 

b. Product Support in the Life-Cycle 
 

Product support occurs throughout the project life-cycle. Planning for and implementing 

product support can be described as a sequence of three steps: design for support, plan the 

support, and execute the support plan.  

 

Designing for support means designing a system with characteristics that minimize the 

amount of maintenance and supply needed to keep the system operational. Designing for 

support occurs during the Concept Definition and Planning phases when you establish 

requirements and select the preferred solution approach. Planning the support means 

conducting trade-offs to make both system design and product support decisions during 

concept planning and analyzing the impact of those decisions on the customerõs ability to 

both maintain the system and plan how to leverage resources accordingly. Planning for 

support continues during the Development and Implementation phases to verify design 

decisions through test and evaluation. Executing the support plan means during and after 

the Implementation phase, the customer leverages its resources as planned to support and 

maintain the system. This is what most people think of when they think about product 

support, but it is only one piece of product support planning. 
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Figure 39: Product Support across the Life-Cycle 

 
 

 

c. Product Support Plan 
 

Like most other project information, product support decisions and data must be 

documented in a product support plan, sometimes referred to as the òIntegrated Logistics 

Support Plan.ó The product support plan may be included in the project management plan or 

it may be a separate document. The product support plan captures the product support 

strategy that details the requirements describing how each element will influence system 

design and identifies customer resource constraints related to each IPS element. This, in 

turn, limits how the system design can address product support considerations. In the 

context of this information, the product support strategy explains the approach for achieving 

requirements described in the plan while staying within customer limitations related to the 

IPS elements. The product support plan structure mirrors the IPS elements. Note that each 

project has different needs, so the elements included in a product support plan may vary by 

project.  
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d. Planning Support Resources 
 

To plan how to leverage the customerõs resources, first identify the supply and maintenance 

activities required to keep the system operational. Based on the required supply and 

maintenance activities, identify the following: 

 

ǒ The supplies and replacement components required; 

ǒ Infrastructure (such as transport options in the supply chain and maintenance and 

storage facilities); 

ǒ Equipment (such as new tools and diagnostic equipment); and 

ǒ Personnel with the necessary skills needed to perform those activities.  

 

Now identify what logistics capabilities the customer already has. Then, identify what 

logistics capabilities or elements the customer does not have but needs to perform required 

maintenance. Finally, obtain the needed logistics elements through the contracting process. 

Some items may require long lead times to acquire, possibly before the product itself is 

manufactured. If there is a critical gap in the customerõs ability to support and maintain the 

system, this gap may evolve into a new requirements process, leading to a generation of 

stand-alone projects to acquire that needed capability.  

 

Figure 40: Acquiring Product Support 
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e. Reliability and Maintainability 
 

Reliability is the length of time a component or system is expected to remain operational 

during normal use before a failure occurs. A component with better reliability requires 

maintenance less often to return it to operational status. Less frequent maintenance means 

less downtime and higher availability. When applying reliability to system design, design a 

system with fewer ways to fail and more ways to compensate for a failed component until it 

can be repaired. Maintainability is the amount of time and resources needed to perform 

maintenance on a component or system. A component with greater maintainability requires 

less time, manpower, and equipment to return it to an operational state once it has failed. 

Shorter repair times mean less downtime and higher availability. When applying 

maintainability to a system design, design a system in which failures are easier to identify 

and failed components are easier to access and repair. Designing a system with better 

reliability and maintainability is the essence of òDesigning for Support.ó 

 

f. Availability 
 

Product readiness, or availability, is the ability of a system to fulfill its intended purpose over 

time and is therefore measured as the percentage of systems that are operational over a 

given period of time, or the measure of how many systems are operational, and therefore 

available for use. One simple formula for calculating availability is total uptime divided by 

total uptime plus total downtime. Uptime is time when a system is operational and 

accessible for use in achieving the mission. Downtime is time when a system is non-

operational or inaccessible for use in achieving the mission. To remain operational and meet 

availability requirements, the system must meet reliability and maintainability requirements.  

Designing reliability and maintainability into the system supports achieving availability. 

 



 

Project Managerõs Guidebook 107 

Figure 41: Product Readiness 

 
 

 

g. Affordability 
 

Customers have limited resources with which to achieve product support goals; therefore, 

affordability must be factored into system design decisions. Affordability is the trade-off 

between increased product readiness, as supported by reliability and maintainability, and 

the cost of obtaining such increased product readiness to meet requirements. The 

affordability trade-off is just one of the many trade-offs performed to achieve a balanced 

system design. More reliable components or systems have higher initial development, 

purchase, or production costs. Similarly, more easily maintainable components or systems 

typically require more system design iterations, which take time and money. Although they 

have a higher initial cost, more reliable and easily maintainable components or systems 

provide better product readiness because they require maintenance less often and take less 

time to repair, which results in a lower supportability cost across the life of the system.  

 

h. Product Readiness 
 

No matter how well-designed, to use the system effectively, the customer must be able to 

obtain the resources needed to operate and maintain the system. Traditional logistics 

planning was transaction-based and measured product readiness based on supply order 

transactions. Today, logistics planning is performance-based and measures product 

readiness based on outcomes, not a specified number of transactions. 
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In traditional transaction-based logistics, failures were predicted using reliability or 

condition-based strategies: 

 

ǒ Reliability estimates. Determine if maintenance is needed based on historical data 

that predicts the length of time, often measured in hours of operation or a similar 

factor, after which the system typically needs maintenance. For example, you should 

replace your carõs engine oil after three months or 5,000 miles because, based on 

testing data, the manufacturer determined that to be the optimal interval at which to 

perform maintenance.  

 

ǒ Condition assessments. Determine if maintenance is needed by assessing the 

current state, or condition, of the system and either comparing it against criteria that 

describe an acceptable condition in which the system can operate or an 

unacceptable condition which requires maintenance before the system can operate. 

For example, you should replace the tires on your car if, upon measuring the depth of 

the treads, you find the treads are too shallow. 

 

Transactions became the primary product support planning metric to measure a systemõs 

predicted product readiness. This was based on the logic that if enough transactions for 

product support items were scheduled, the customer should have sufficient materials to 

perform maintenance and support tasks, resulting in an acceptable level of product 

readiness. Unfortunately, this approach relied on purchasing set quantities of maintenance 

items and services that didnõt accurately track the actual performance of maintenance 

tasks, only the materials needed for those tasks, and didnõt track the percentage of 

operational systems.  

 

i. Performance-Based Logistics 
 

Performance-based logistics focuses on achieving a predetermined level of availability as 

part of system design and development instead of focusing on buying a set amount of goods 

or services to meet maintenance needs. Performance-based logistics measures product 

readiness based on the percentage of operational systems over a period of time.  

 

The product support manager begins with the desired level of availability as the outcome; for 

example, out of a fleet of 100 trucks, a minimum of 90 trucks must be fully operational on 

any given day. The product support manager then uses predictive data to assess how well 

the trucks are designed and whether product support as it is currently planned will meet the 

desired outcome. For example, the product support manager identifies and plans all 

maintenance and supply tasks needed to keep at least 90 trucks operational. Based on the 

assessment of future performance, adjustments in the systemõs design are made to 

minimize the amount of maintenance needed to sustain it or the product support plan is 

adjusted to provide maintenance supplies and services more efficiently. 
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Figure 42: Performance-Based Logistics 

 
 

 

j. Logistics Footprint 
 

When applying performance-based logistics to system design, a goal is to minimize the 

logistics footprint of a system to the extent possible. The logistics footprint of a system refers 

to the physical space needed for the system itself and for the supplies, equipment, and 

personnel required to sustain the system.  

 

k. Interoperability 
 

Affordability and the logistics footprint place constraints on achieving product support goals. 

One way to alleviate these constraints is to increase a systemõs interoperability. 

Interoperability is the ability of a system to be physically or functionally compatible with, 

exchange information with, and operate effectively with existing systems. This ability makes 

it easier for the customer to get better performance from the system.  

 

In the context of product support and logistics, when a system is interoperable with existing 

systems, the customer may be able to share resources (such as supply support), 

components, equipment, and technical skills with other organizations that operate and 

maintain similar systems.  

 

6. Test and Evaluation 
 

Test and evaluation by its definition has two obvious components:  
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1. Test. Assessing and collecting data regarding a product or systems performance 

characteristics through various methods, including demonstrations, inspections, 

design reviews, modeling and simulation, and analysis; and 

 

2. Evaluation. Analyzing and comparing the data collected from testing against the 

productõs documented performance parameters to determine the degree to which 

product functions and attributes meet, or do not meet, its performance parameters.  

 

T&E results are the primary means project managers have of assessing project risk, and 

they make design decisions by answering the questions, òDoes the system perform 

technically as it was predicted to?ó If not, òHow can we improve performance?ó T&E results 

are also used to determine compliance with quality standards, and they are a means for 

stakeholders to make management decisions by answering the question, òIs the system 

ready to transition to the next development phase?ó  

 

a. Types of T&E 
 

T&E that measures, or verifies, how well the system performs against technical performance 

requirements is called Developmental Test and Evaluation (DT&E); this is Step 5 in the 

systems engineering process to verify a systemõs design. T&E that measures, or validates, 

how well the system addresses end-user needs is called Operational Test and Evaluation 

(OT&E); this is Step 6 in the systems engineering process to validate the system against end-

user requirements. A way to remember the difference between these types of T&E is 

associating DT&E with the developer assessing the system iteratively while designing and 

developing the system and associating OT&E with the end-user operating the system within 

the systemõs intended operating environment. 
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Figure 43: Types of Test and Evaluation 

 
 

 

In Agile development, T&E is continuous and built in as a part of the development cycle 

rather than its own phase. This reduces cycle times by collapsing the phases into a sprint 

cycle and creates a usable product at the end of the sprint.  

 

The PM and project team approach T&E results and their use differently for developmental 

life-cycles and commercial-item life-cycles. Commercial-item life-cycles usually do not require 

the Government to conduct separate T&E since the majority of T&E has already been done 

by the developer or manufacturer. However, the PM and team may need to review the 

developerõs test approach and results to ensure technical and operational risks have been 

adequately addressed by the developer. On the other hand, developmental life-cycles 

usually require the Government to conduct some measure of T&E in addition to the T&E 

conducted by the developer. 

 

When acquiring COTS systems or system components, the manufacturer has typically 

already conducted DT&E. The PM works with the Contracting Officer's Representative (COR) 

to review the results of the manufacturerõs T&E activities and determine that the product or 

service being acquired meets performance requirements. Even for a COTS solution, the 

Government may conduct OT&E to validate that the manufactured product or service 

addresses end-user needs in its intended operating environment. Examining the 

manufacturerõs findings verifies whether the solution selection and resulting acquisition 

decision appropriately meet the need, if something was overlooked in the decision process 

and a poor selection was made, or if the manufacturerõs product or service does not have 

the capabilities the system must possess. 

 


