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Abstract. This paper is largely aimed at Public Agencies, such as Infrastructure and Transit authorities.  

The creation and development of projects at these agencies impacts multiple layers of stakeholders, who, 

in the collective experience of the authors, are often not involved in the project until the middle or end 

of the development phase or not until they have to use the system. These neglected end users and influ-

encers of the system do not have a timely voice – they are effectively excluded. 

This paper advocates for the early engagement of all defined stakeholders; the obvious and the uncon-

ventional, both internal and external to the agency.  This paper does not provide a detailed ConOps pro-

cess but rather defines what a ConOps is, why it is necessary, and at what stage in the project should one 

be developed.  The principal conversation herein focuses on how to determine who the audience is for 

the system of interest (SOI) and ways to engage them.  The paper describes a holistic approach to the 

creation and development of a ConOps deliverable by engaging the audience, who become stakeholders 

and effectively, authors. This paper concludes with a case study encompassing the discussion. 

Introduction. 

During the Concept Planning Stage, when the problem is defined and the beginnings of a project/ program 

are initiated, stakeholder needs are identified, ideas and technologies are discovered, and feasible con-

cepts are explored, leading to the creation of a Concept of Operations (ConOps).  A main factor in devel-

oping a useful ConOps document is early and thorough identification of stakeholders, followed by appro-

priate levels of engagement and management of those relationships. Stakeholders of all levels, both in-

ternal and external to an organization, are valuable resources for a Systems Engineer to involve in the 

development process no matter when the content of the document is captured. 

ConOps vs OpsCon. The IEEE Standard 1362™-1998 (R2007) states in their terminology, the ConOps 

document is sometimes called an operational concept definition (OCD), or OpsCon. Recognizing that 
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ANSI/AIAA G-043A-2012 states that the terms “concept of operations” and “operational concept” are of-

ten used interchangeably, it is noted that an important distinction exists in that each has a separate pur-

pose and is used to meet different ends.  Table 1 shows definitions from ISO/IEC/IEEE and AIAA. 

Table 1: ConOps vs. OpsCon 

 ConOps OpsCon 

ISO/ 

IEC/ 

IEEE 

29148 

The ConOps, at the organizational level, addresses 

the leadership’s intended way of operating the or-

ganization.  It may refer to the use of one or more 

systems, as black boxes, to forward the organiza-

tion’s goals and objectives.  The ConOps document 

describes the organization’s assumptions or intent 

in regard to an overall operation or series of opera-

tions of the business with using the system to be 

developed, existing systems, and the possible fu-

ture systems.  This document is frequently embod-

ied in long-range strategic plans and annual opera-

tional plans. The ConOps document serves as a ba-

sis for the organization to direct the overall charac-

teristics of the future business and systems, for the 

project to understand its background, and for the 

users of [ISO/IEC/IEEE 29148] to implement the 

stakeholder requirements elicitation. 

A System OpsCon describes what the system will 

do (not how it will do it) and why (rationale). An 

OpsCon is a user-oriented document that de-

scribes the system characteristics of the to-be-de-

livered system from the user’s viewpoint.  The Op-

sCon document is used to communicate the over-

all quantitative and qualitative system characteris-

tics to the acquirer, user, supplier and other or-

ganizational elements. 

ANSI/ 

AIAA 

G-

043A-

2012 

A document for recording a concept of operations.  

It is developed at the organization (enterprise) 

level, independent of any specific system solution, 

to describe how the organization (enterprise) will 

operate to execute strategy and doctrine.  The 

Concept of Operations Document is not a require-

ments document.  It describes the organization 

(enterprise) operational intent and context, and is 

used to derive needs and requirements. 

A document for recording an Operational Concept.  

It is prepared at the acquisition organization and 

developer level to describe how a particular sys-

tem (new, modified, or existing) will be operated 

to satisfy its user and operator needs.  The de-

scription is independent of specific design solu-

tions, although it will make reference to a possible 

design solution at the highest level of abstraction.  

The Operational Concept Document is not a re-

quirements document.  It describes the system op-

erational intent and context, and is used to derive 

needs and requirements. 

Purpose of a ConOps. A ConOps ensures there is a common understanding and consensus among the 

system’s stakeholders regarding the purpose and goals of the system, what it will do, how it will be used, 

and who will be using it.  When these internal and external stakeholders are identified, the document 

should be constructed to ensure the project’s vision is clear and confirmed by all parties.  It will serve as 

a “contract” between all the stakeholders. A ConOps is a commitment to the high-level system function-

ality and capability that will be delivered, and the resources that will operate and maintain it. It can also 

serve as a basis for developing operational and maintenance plans for the new system, via operational 

scenarios comprised in a ConOps. 



  

 

The ConOps describes user’s operational needs without designing a system. The ConOps does not focus 

on technical details or issues, as these details are addressed during system design development/ system 

analysis and described in a Detailed Design Document. 

By not having the expectation of a designed system, the development process of a ConOps allows users 

to express concerns about what the current systems lack, or need improvements on; users can share de-

sires, visions, and expectations without detailing quantified, testable specifications. Users are able to dis-

cuss possible solution strategies, while acknowledging known constraints and current work arounds. 

The OpsCon describes the system functionality from the system operator’s perspective, whereas the Co-

nOps describes the overall mission, or system-of-systems (SoS) operation, from the perspective of the 

enterprise or organization.  This is illustrated with the simple context diagram below. 

In Figure 1, a major infrastructure program, such as a new High Speed Rail line, is shown with constituent 

Systems A, B and C, such as Civil Works, Track Works, Vehicles, etc.  Each of the Constituent Systems may 

be developed and delivered by disparate suppliers and designers at differing timelines, but all will need 

to align with the overall mission as narrated in the primary program level ConOps.  The ConOps for a large 

SoS or program drives the mission goals and objectives down into the subordinate systems to provide 

continuity of purpose. 

 

Figure 1. ConOps vs. OpsCon - View based on a SoS and Major Systems 

ConOps in a Transportation Project Lifecycle. ConOps development ideally occurs during the early 

phases of a project lifecycle; Project Initiation and/or Project Planning/Concept Development (see Figure 

2).  Additional refinement of the ConOps into subsystem level OpsCon documents would typically occur 

as the concept development transitions into preliminary.  This does not occur in transportation projects.  

During design stages, the OpsCon is not a stated deliverable – instead there are documents such as Basis-

of-Design or Design Description documents that often provide the detailed Operations Concept content 

found in an OpsCon.  This situation is specific to the Transportation and Infrastructure industry which is 

dominated by Civil Engineering norms and the Construction Specifications Institute (CSI) approach. 
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Figure 2.  Transportation Project Lifecycle 
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For the purposes of this paper, all activities described, whether for a ConOps or OpsCon, will be addressed 

as the development of a Concept of Operations (ConOps), as this is the language typically used in the 

transportation infrastructure industry. 

The left side of the V-diagram, shown in Figure 2, identifies where these documents are developed, in 

correlation to typical transportation project lifecycles. While Table 2 details the phase and corresponding 

document.  

Table 2: Project Phase ConOps Development 

Project Phase  Project Initiation/  

Concept Stage 

Project Planning/  

Development Stage  

Stage Pre- Contract Award Post- Contract Award 

Terminology relative to 

IOS/IEC/IEEE 29148 

Concept of Operations Operations Concept  

Definition Authority prepares the document in-

ternally to describe the desired func-

tionality of a proposed system; help-

ing to determine the business-level 

requirements 

Upon award, the project creates the 

document to describe the system; help-

ing to determine the system-level re-

quirements 

Evolution As feasibility studies provide more 

information and the scope plan 

evolves, the document should be up-

dated as necessary.   

Flexibility to evolve when updates are 

necessary when the project definition/ 

direction changes 

Delivery Include in Contract Advertisement  Program/Project Deliverable 

Authors (SEs from) Authorities/ Agencies/ Consultants Contract Prime/ Subcontractors/ Con-

sultants 

 

ConOps development guidance is provided in numerous Data Item Description documents from NASA, 

DOD, as examples, and it is not the intention of this paper to describe the development of a ConOps.  This 

document is intended to highlight the importance of early stakeholder identification and involvement.  

The ConOps provides a way of communicating the stakeholder needs, as that input is imperative in shap-

ing what requirements must be satisfied by the system. The iterative nature of the stakeholder needs 

elicitation using a ConOps review cycle is a key method used by Systems Engineers for capturing the most 

complete set of stakeholder needs and operational scenarios across the entire lifecycle of the system. 

The System Lifecycle and its timing relationship to ConOps development and OpsCon development is pro-

vided in the Vee model diagram that follows. 



  

 

The Audience. 
Who is the ConOps for? Who will the document be distributed to?  What level of influence?  What is the 

knowledge level; subject matter experts (SMEs), or board of directors? 

Proposal: Write it like a children’s storybook; accessible to everyone. 

Assume the Concept of Operations document will be distributed, and/or available, to various knowledge 

levels within the agency.  With this approach, readers within the organization with general knowledge of 

the topic should be able to comprehend the intent and have the same understanding level, as well as 

determine and define the project expectations. 

Ideally, the ConOps document should be written by representatives of the user community. In 

practice, other individuals or organizations may write the ConOps (e.g., the buyer, a third-party 

consultant, and/or the software developer). In these cases, it is essential that user representatives 

be involved in reviewing, revising, and approving the ConOps document. The primary goal for a 

ConOps document is to capture user needs, and to express those needs in the user’s terminology. 

(IEEE Std 1362) [2] 

Given the audience of a ConOps is the user community, the audience members with a vested interest in 

the SOI can transition to stakeholder. These identified stakeholders can provide pertinent input to the 

development of the document, thus transition from audience member to a contributing author to the 

creation of the ConOps. 

Determine the Stakeholders 

A simple, useful definition of ‘Stakeholder’ is provided by the Association for Project Management (APM) 

which states: “Stakeholder: individuals or groups who have an interest in the project, programme or port-

folio because they are involved in the work or affected by the outcomes.” 

Analyzing an organization’s current business capabilities and organizational charts helps to identify which 

groups will be impacted by the SOI. Within each identified stakeholder group, first, second, tertiary, etc. 

levels of personnel are identified, so the correct form of stakeholder engagement is held with individuals 

in the correct level role/responsibility. For instance, it may not be effective to include Executives in needs 

elicitation workshops with end users, but a meeting to elicit the organization’s high-level goals and objec-

tives that are driving the need for the project is appropriate for the executive-level.  

Typically, projects are initiated within the Program & Planning Department of an agency.  Resources from 

this department include Project Initiators, Project Managers and Portfolio Managers. The Project Manager 

determines the business case and/or business need and works with Portfolio Managers and Engineers to 

determine the scope of the project and what must be delivered for project completion.  Once defined, 

the Systems Engineer begins the stakeholder identification process, and identifies which resources have 

a vested interest in the SOI.  

Vested Interest. Obvious project stakeholders that have a vested interest in the SOI are resources from 

the Program & Planning Department since they provide the justification of project needs, via business 

cases, and determine the scope and goals of the system. End users also have a vested interest, as they 

will receive the delivered system, and will be responsible for its operations and maintenance, and are able 

to recognize the system needs, as well as constraints.  



  

 

Figure 3 depicts an SE approach, via an input-process-output (IPO) diagram, to the process of determining 

stakeholders who would have a vested interest in the system.  

 

Figure 3.  Determining Stakeholders IPO example 

But a well-versed SE would realize there may be other influences that could impact the SOI that need to 

be engaged to provide a comprehensive ConOps document. 

Influencers. What else could impact the proposed system? What other impacts may have an influence 

on the system being developed?  How could audience members from other organizations and depart-

ments influence the proposed system? Do these influencers unknowingly have a vested interest? 

Considering further project/system impacts, Figure 3 was updated to Figure 4, to show ‘Controls’ (appli-

cable laws and regulations) and ‘Enablers’ (policies, procedures and standards, and organization and pro-

ject infrastructure) as additional inputs that may influence system needs and/or constraints, which could 

potentially impact the system, and should be taken into consideration into the development of a ConOps.  

Table 3 displays the system impacts traced to potentially identified stakeholder. 

 

Determining 
Stakeholders

Identify who may have a 
vested interest in the 
System-of-Interest (SOI)

Outputs
(Stakeholders)

• Programs & Planning
• End Users

Controls

Enablers

Inputs
(Impacts)

• Business Case

• Business Needs

• Project goals and objectives

• Project timeline constraints

• Project budget constraints

• Operational Needs/Constraints

• Maintenance Needs/ Constraints



  

 

 

Figure 4.  Stakeholder IPO with Influencers 

 

Table 3:  Stakeholder Impacts 

Impacts (Inputs) Stakeholder (Output) 

• Business Case 

• Business Needs 

• Project goals and objectives 

• Project timeline constraints 

• Project budget constraints 

• Determines what must be delivered for project completion 

Project Initiators 

- Executive Leadership 

- Project Managers 

- Portfolio Managers Programs & 

Planning 

• Measures of Effectiveness (MOE) 

• Measures of Performance (MOP) 

Engineering 

- Subject Matter Experts 

Potential worker constraints: i.e., union may not allow certain job activi-

ties 
Operations Management 

End Users 
• Identify and prioritize user needs 

• Identify potential/unforeseen interfaces 

Operators 

- Operators 

- Dispatchers 

• Identify Fault Monitoring and System Performance needs 

• Identify redundancy, sparing, storage and backup needs 
Maintainers 

Outputs
(Stakeholder)

• Programs & Planning
• End Users
• Influencers

Enablers

• Lead times
• Product Availability
• Configuration Constraints
• Cybersecurity
• Timeline Constraints
• Unforeseen Interfaces

Controls

• Contract Constraints
• Safety Regulations
• Environmental Regulations
• Future/ Conflicting systems

Determining 
Stakeholders

Identify who may have a 
vested interest AND may 
potentially impact the 
System-of-Interest (SOI)

Inputs
(Impacts)

• Business Case

• Business Needs

• Project goals and objectives

• Project timeline constraints

• Project budget constraints

• Operational Needs/Constraints

• Maintenance Needs/ Constraints



  

 

Impacts (Inputs) Stakeholder (Output) 

• Potential configuration constraints 

• Potential cybersecurity constraints 

Information Technology 

Influencers 

• Permits 

• Regulations, legislative constraints 

• Environmental Studies 

• Community/ Public Relations 

Environment &  

Sustainability 

• Potential contract constraints 

• Potential extended lead time 

• Potential product unavailability 

Procurement 

• Potential contract constraints 

• Insight into potential legal impacts to organization based on solution 

alternatives (i.e. potential increase of litigation cases against organiza-

tion that could result due to implementation of new/updated system) 

Legal 

Potential safety regulations/ constraints Safety  

Potential/unforeseen interfaces 
Construction Management 

Project timeline constraints Schedulers 

Future projects, conflicting projects or interfacing systems that may affect 

the functionality of desired system, both internal and external to the SOI 

boundary 

Interfacing Systems 

Stakeholder Engagement and Management. 

Once stakeholders are identified, stakeholder engagement and stakeholder management are critical for 

successful project delivery, and yet are often regarded as bureaucratic activities that can be outsourced 

to administrative staff who are not, themselves, directly engaged in the project.  Ultimately the way peo-

ple perceive the project and react to it dictates, to a great amount, how successful the project will be. 

For discussion purposes, this paper will define Stakeholder Engagement as the process of eliciting or re-

ceiving of information from stakeholder or other resources.  Stakeholder Engagement is the main path to 

discovering requirements and design information. 

The development and continuous improvement of the ConOps by stakeholders requires a level of emo-

tional commitment on the part of the Stakeholders that must be engendered, in part, by the ConOps.  If 

the Stakeholders are not involved in the early and full development of the ConOps, they will not ‘feel’ 

engaged. 

Barriers to Engagement 

The difficulty of engaging stakeholders in the development of a ConOps should not be underestimated or 

trivialized.  This can be demonstrated by substituting the phrase “Employee Engagement” for the phrase 

“Stakeholder Engagement” in the following discussion. 

Gallup has been studying Employee Engagement for several years and the 2018 estimate of engaged em-

ployees is now up slightly (in the US) to 34%.  The number of “actively disengaged” employees is currently 

estimated to be 16.5%, with the balance of 49.5% being simply “disengaged”. 



  

 

Consider a large infrastructure project with 250 stakeholders that have been identified.  Based on the 

Gallup study cited above, you could statistically anticipate that around 85 stakeholders will be positively 

engaged in the ConOps work and around 41 could be disruptive or even passively acting as saboteurs.  

The other 124 may simply not participate or may only participate to a very minimal level.  With approxi-

mately 165 of 250 stakeholders not properly engaged, this is not a trivial issue.  

SE Role in Engagement 

The mandate for a Systems Engineer is to be a cross-discipline communicator.  With that goal, the SE must 

ensure that the ConOps development process is engaging for the Stakeholders and that they, in turn, ‘feel’ 

engaged in the development of the works.  Successful stakeholder engagement requires relationship 

building, communication, negotiation, and compromise skills.  Successful completion of a project is de-

fined by how the Stakeholders view it.  Stakeholder requirements, expectations, perceptions, personal 

agendas and concerns will influence the project and inform what success looks like.  Table 4 exhibits some 

benefits and risks to stakeholder engagement. 

Table 4:  Benefits-Risks from Stakeholder Engagement  

Benefits of Stakeholder En-

gagement 

• More complete picture of current problem space and needs 

• Increased trust and confidence across the project community 

• Clearer understanding of remaining resistance 

• More robust risk management 

• Increased awareness of progress and delays 

• Increased awareness of organizational issues 

• Innovation - Increased awareness of industry benchmarks 

• Improved Strategic Thinking from varying viewpoints 

• Early buy-in from user and maintainer groups 

Risks of poor Stakeholder 

Engagement 

• Reactive vs. Proactive, strategic approaches 

• Uncertainty of project outcome 

• Emotional failure, shortcoming 

• Unprofessional or unethical behaviors 

• Diversion and distraction of resources 

• Silo Thinking 

• Potential Conflicts  

Stakeholder Management 

Stakeholder Management is often misunderstood as ‘the power to force stakeholder engagement’ to oc-

cur.  Stakeholder Management is a process consisting of Identification, Analysis and Management and is 

defined in the APMBoK as: “the systematic identification, analysis, planning and implementation of ac-

tions designed to engage with stakeholders”. 

Stakeholder Complexity. An example of the variety and quantity of Infrastructure Project Stakeholders 

within a single organization is provided in Figure 5.  Multiplying this by the number of organizations in-

volved provides a realistic sense of the complexity of the stakeholder engagement task in a transportation 

infrastructure project. 

Table 5 shows key success factors for Stakeholder Management. 

 



  

 

 

Figure 5. Typical Infrastructure Stakeholder Group 

 

Table 5:  Key Success Factors for Stakeholder Management. 

Stakeholder Management 

Planning 
Use a conscientious approach to stakeholder management 

The Stakeholder Manage-

ment Plan is not Static 
The SMP is dynamic, respond as needs arise. 

Define Project Success Project success means different things to different stakeholders. 

Understand the spectrum of 

Stakeholders 
Consider the abilities of each stakeholder. 

Compromise and Consensus 

– Decision Support 
Ensure that decisions are agreed, supported. 

Human Variables 

Humans do not always behave in a consistent or predictable way.  

Stakeholders may not always seem rational or reasonable.  It is nec-

essary to operate with an awareness of human feelings – this is often 

ignored by technical staff.  Also, understand that there will be per-

sonal agendas.  Understand the Reward Structures = root cause of 

behavior, i.e., PM are rewarded by adherence to budget and schedule 

Stakeholder Engagement Early, Continuous, Transparent communications, keep records, plan. 

Build Relationships 
Developing relationships results in increased trust and confidence.   

Ensure conflicts are identified and mitigated early. 

Group Roles – RACI Define early: Responsible, Accountable, Consulted, and Informed. 

Stakeholders can represent 

Project Risks. 
Potential sources of risk - depends on influence level. 

Passenger Information System:

Railway/Bus Data Input
Operator Input
Audio Output
Visual Output

Mobile Data Output

Audio/Acoustic
 Engineering

Electrical/Electronic 
Engineering

Software/Network 
Engineering

Human Factors
 Engineering

Mechanical
 Engineering

Materials
 Engineering

Civil/Architectural
 Engineering

Environmental
 Engineering

Lifecycle Support
 Engineering

Reliability/Availability/
Maintainability

 Engineering

Safety
 Engineering

Security
 Engineering & Police

Operators, Dispatchers, 
Schedulers, Planners

Board of Directors
Executive Leadership

Finance, LegalTransit Patrons

Procurement

Quality Assurance

Drivers, Platform & 
Station Agents

Maintainers

FTA/DOT   OSHA/DOL
Regulatory Agencies



  

 

How to Engage  
There are many methods used to engage with stakeholders.  Several different methods may be required 

for a particular stakeholder group.  There is no “one size fits all” approach to engagement – the techniques 

required vary as significantly as the variety of people involved. 

Use Case 1:  Not all people are adept at reading or providing written specifications, needs and require-

ments.  Non-technical stakeholders may require a lot of visual aids.  Models, rapid prototypes, and simu-

lations can provide the stimulus to generate comments, from which the SE can extract user needs. 

Use Case 2:  Technicians or maintenance staff may prefer to be shadowed in their duties.  This allows 

better questions to be generated and allow these stakeholders a true sense of being listened to. 

Use Case 3:  End users of a Graphical User Interface (GUI) would like to “try before they buy” as much as 

possible.  Consider rapid prototyping of the GUI and several sets of training sessions to keep stakeholders 

engaged for the entire project. 

Practical techniques and tips for engagement with stakeholders are provided in the Table 6. 

Table 6:  Engagement Techniques 

Technique Procedure Notes & Tips 

Interview 

Conduct interviews to gain an understand-
ing of the current system. Gather ideas and 

concepts to gauge where everyone’s under-

standing, and expectations are for a pro-

posed system.  Identify current issues and 

system constraints known to that stake-

holder.  Identify the external interfaces and 

interactions.  Identify potential and known 

risks. 

Interviews can be conducted individually, 
within user groups, using focused groups 

then multiple user groups together, and/or 

departments with common needs. 

It is not uncommon for the ideas gathered 

from each group/individual to be vastly 

different and contradictory.  It is the task 

of the Systems Engineer(s) to guide the 

development and deliver a viable product. 

Requirements  

Workshops 

Focused working sessions with Stakehold-

ers to review user needs to ensure they are 

clear, feasible, and conflict-free. 

Doing this early in the project cycle facil-

itates requirements agreement later during 

design and verification activities. 

Surveys and  

Questionnaires 

Use this when the Stakeholders are geo-

graphically dispersed, or face-to-face inter-
actions are very much constrained. 

Limit use of remote techniques.  Limit 

use of requiring persons unfamiliar with 
engineering to perform self-elicitation. 

Diagrams, schematics, 

figures, photos and 

graphs 

Drawings can help convey the stakeholders’ 

visions and display their expectations.  

What some may not be able to describe with 

words, they may be able to display with fig-

ures. 

There is truth behind the saying pictures 

are worth a thousand words.  Many peo-

ple are visual learners and thinkers – a 

visual approach optimizes their ability to 

contribute. 

Benchmarking 

Score best practices and market analysis for 

the system of interest – contrast the new 

system concept against what is currently 

available 

Helps to “sell” the concept – may assist in 

the generation of new stakeholder needs 

missed otherwise. 

Document Analysis 

Review existing documentation (e.g., stand-

ard operating procedures, system documen-

tation, screen layouts, etc.) to gain better in-

sight into the current system and operations 
in order to more effectively engage the 

stakeholders. 

Also allows for an “audit” of whether 

current procedures and processes are 

working well and where gaps need to be 
addressed. 



  

 

Technique Procedure Notes & Tips 

Observation 

Shadowing an end user, observing how they 

use the current system and discovering 

ways in which to improve the process. 

This represents gathering a sense of “a 

day in the life of…”  This approach can 

showcase issues or features which the 

stakeholder may otherwise forget to men-

tion or may have not noticed because of 

repetition. 

Brainstorming 

Provide a platform that enables Stakehold-

ers to share their ideas and visions through a 
free-flowing, creative discussion.  Infor-

mation captured during these sessions will 

influence decision-making going forward. 

Use of formal brainstorming methods 

such as ‘Brainwriting-6-3-5’ and ‘Affin-
ity Diagramming’ can yield excellent re-

sults and can improve teambuilding for 

the project. 

Peer Reviews 

Reviews of project Concept of Operations 

or similar documents builds consensus and 

stakeholder acceptance. Stakeholders real-

ize that they have a true voice in the project. 

Several peer reviews may be necessary to 

refine the purpose and use of the pro-

posed system, as well as address any po-

tential conflicts and mitigate to achieve 

concurrence.   Use this technique to re-

view the Stakeholder List and Manage-

ment Plan. 

Training Sessions 

Provide training sessions to different stake-

holder groups for different aspects of the 

SOI.  The User Interface is an excellent ex-
ample of early training.  This solves two 

user needs – actual training and user feed-

back. 

Use this several times during the concept 

and development cycle to maintain en-

gagement.  This technique makes official 
training at the end of the project less on-

erous and provides better training quality. 

 
The end goal of Stakeholders Engagement is continuous buy-in (i.e., ownership) of the project and the 

project Concept of Operations.  ‘Buy-in’ is a phrase which represents the emotional attachment and sat-

isfaction that a stakeholder will experience when they feel like a contributing part of a project team; an 

author of the ConOps. 

When to Engage  

Figure 6 depicts points within the project lifecycle, stakeholder engagement would be initiated. 

During Project Initiation, engagement with stakeholders from both the Program & Planning Department 

and Operations Management should begin.  These stakeholders have the insight of the current system’s 

deficiencies and when the useful life of the system is nearing replacement. As the project details and 

needs are realized, engagement from Influencers, such as Procurement and Legal should be engaged to 

identify any potential constraints, i.e., sole source procurements.    

Once a project moves into the planning phase, the SMEs, Operators and Maintainers should be engaged 

to describe how the new system will be used.  It is not unforeseen for these stakeholders to be engaged 

even sooner. 



  

 

 

Figure 6. Stakeholder Engagement within Transportation Project Lifecycle (V-Snapshot) 

Where to Engage 

Figure 7 shows a broad example of areas within a Concept of Operations where various stakeholders can 

provide pertinent input.   

The ConOps Document Outline shown is a reference from IEEE Standard 1362™-1998 (R2007), which 

was synchronized into ISO/IEC/IEEE 29148:2011.  

 



  

 

 

Figure 7. Stakeholder Engagement  
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Case Study. 

The success, completeness, and effectiveness of a ConOps is based largely on engaging the right stake-

holders, at the right level (i.e., roles and responsibility), and at the right time in the development cycle. 

Looking beyond the usual go-to Stakeholders, like the end users and maintainers, to groups that may not 

typically be considered as influencers on or interested parties in the project can provide perspectives that 

end up shaping the system’s development.  

For this Case Study, one such influencer group is the Legal Department.  

Upon initial identification of Stakeholders for a system-wide Subway Platform Safety Project, ConOps de-

velopment began with engagements of the end users to understand the initial need for a system that 

would increase passenger’s safety on the platform while also providing agency personnel with increased 

situational awareness of potential safety-related events.  

The Systems Engineers used various elicitation techniques throughout this process including benchmark-

ing, questionnaires, document analysis and white paper review, interviews, requirements workshops, and 

illustrations to depict the boundary of the system under discussion.  On a suggestion from the design 

management’s team, the SEs invited the Legal Department to participate in engagements with the Safety 

Department, as these two groups work together to gather and analyze safety data.  

At the time, the Legal Department was in the midst of a lawsuit which focused on passenger safety on the 

platform.  The insight and background information that the Legal Department provided during the devel-

opment of the ConOps shed a new light on the solution concepts under discussion. Given their field of 

expertise, discussions centered around potential liability-related concerns, background on current agency 

safety policies and practices, and insight into the effectiveness of deploying low-tech solutions versus 

high-tech solutions, from their point of view. Internal to their own operations and to support their defense 

in lawsuits, they noted the importance of performing feasibility studies for deploying safety systems and 

benchmarking with other agencies.   

Legal raised some good discussion points, such as, what if the system fails or why was the system installed 

at Station A, but not a Station B.  Safety is the Agency’s priority, but by implementing new safety systems, 

lawsuits are still a risk; as “safety is often difficult if not sometimes impossible to entirely predict, manage 

and guarantee”. Legal stated that if the Agency performs the analysis to ensure that the systems are well 

designed and can provide rationale for decisions to implement different systems at station locations this 

would help in their defense of potential lawsuits.   

Systems Engineering used this information during subsequent stakeholder elicitation sessions and in-

cluded the Legal Department in the impact analysis within the ConOps document which identifies how 

(positively and negatively) the SOI could impact each stakeholder group.  An added benefit of involving 

the Legal Department in the ConOps discussions with other stakeholders was their exposure to discussions 

about systems that are currently deployed in the subway stations of which they may not have been famil-

iar.  This new insight could help them in their legal operations going forward.  

The Legal Department was appreciative of being asked to participate in the development of the ConOps, 

noting that they are not usually included in discussions during the development of new systems, but only 

get involved from a legal aspect if there are incidents resulting from the deployment of new systems.   



  

 

Conclusion.  
Stakeholder identification, engagement and management play a significant role in how a project/ system 

ConOps is developed. By realizing underlining impacts, identifying the intended audience of a ConOps, as 

contributing stakeholders, aides in the development of a more robust document.   

This paper offered stakeholder engagement techniques, with the expectation to gain insight of system 

impacts, while collecting audience contributions that can be incorporated into the ConOps.  The stake-

holders, through these activities, become authors to several sections of the ConOps document outline.  

All while the Systems Engineer thoughtfully manages the engagement activities.  
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