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Preface
A great deal of literature exists on workforce planning andmost of the analyses contain models for matching thesupply and demand for labor as organizations attempt togrow. The models also discuss how costs and productivitywill be impacted.Most of the models address a production environmentwhere the demand is known or can be predicted withreasonable accuracy. The costs are attributed to hiringworkers that require training to achieve the skills needed.Training can take place on‐the‐job or off‐the‐job. Themodels may also discuss labor shortfalls resulting fromrandom resignations and when employees retire.In a project environment, workforce demands are highlyuncertain. There exists a shortage of literature onworkforce planning in project environments. There is noguarantee in a project environment that clients will ask forother similar products or services once your project forthem is completed. Simply stated, project environmentsusually have an ever‐changing demand for products andservices. New clients may emerge that require a workforcewith different skills. We must either retrain the existingworkforce or terminate some of them and hire new recruitsto be trained.The type of project also impacts workforce planning.Projects for external clients may be the result ofcompetitive bidding with the goal of achieving a certainlevel of profitability. These projects are needed forstrategic organizational growth. At the same time, theremay be internal or operational projects that must be staffedfor the business to continue. Continuous competition for



resources between internal and external projects canoccur.Project workforce teams of the future will have toaccommodate the impact of digitalization. Technologyenhancements and augmentation are here to stay, and thefuture project workforce has a wonderful opportunity tomake technology a true ally. This has the potential ofmaking the workplaces of the future more fun. Instead ofthe classic nervousness of project teams about theavailability or accuracy of the data, or if the boos will likethe report, we could shift the focus to other criticaldiscussions and to building future skills, like creativethinking. In an era when topics like mental health havedominated discussions, it would be great that we design theright fitting workforce mix and that we turn possibleproject teams’ despair to strategic focus and clarity.The intent of this book is to focus upon workforce planningin a project environment where significant fluctuations canoccur in demand, risks, and the business environment. Theurgency surrounding this topic stems from the highlyprojectized future of work that continues to accelerate.This is also coupled with the valuable ongoing explorationaround the impact of digitalization on the future jobs to bedone and their implications on the future workforce.



About the Companion Website
This book is accompanied by a companion website:
www.wiley.com/go/Kerzner_ProjWFE The website includes:

Learning Objectives and figures for each chapter.Instructor's Manual: Answers to case studies andteaching notes.
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1
The Future of Project Workforce
Planning

LEARNING OBJECTIVES

Understand the challenges with a limited workforceUnderstand where the workforce comes fromUnderstand how legislation impacts the workforceUnderstand the need for workforce professionaldevelopment and future shifts
Keywords Artificial intelligence (AI); Contracted workers;
Corporate workforce needs; Labor rates; Resources
limitations; Workforce gap analysis; Workforce legislation;
Workforce planning models

Navigating the World of Limited
ResourcesToday we live in a world of limited resources. Companiesare running lean and mean due to uncertain economicconditions, unavailable qualified labor, and rapidlychanging customer demands. Yet companies never seem torun out of projects to work on, but they do have a shortageof resources to support all of the desired projects.Newly appointed project managers often willingly acceptproject management positions with the mistaken belief thatthey will have all of the necessary resources for their



projects. Executives and sponsors also reiterate thesewords, namely that you will get all of the workforce supportneeded when selecting and appointing the new projectmanager. But then, after a go‐ahead, reality sets in and theproject manager discovers that he/she is living in a worldof limited resources.To make matters worse, newly appointed project managersdo not seem to have any idea as to the complexities withproject resources staffing and estimating. Wanting an armyof resources may seem like a good idea at first, but theallocated budget may not even allow you to have theminimum workforce you think you need. In an idealsituation, you would determine the workforce needed first,and then price out the workforce to determine the budgetfor the project. While this sometimes happens, it is morelikely that the budget is established first by seniormanagement when approving the project, often without anyinvolvement by the project manager, and then the projectmanager must staff the project based upon the availablefunding. The result is often a project team with a shortageof resources or team members with inadequate skill sets.For simplicity's sake, companies can be classified asproject‐driven and non‐project‐driven. Project‐drivencompanies usually survive on the various projects theymanage for external clients through a competitive biddingprocess. In these companies, the size and type of resourcescan fluctuate based upon the types and quantities ofprojects they are asked to manage.In non‐project‐driven companies, there are usually standardproduction lines, and projects exist to support the creationof new products or modifications to existing products aswell as ongoing business needs. Workforce management issomewhat easier in this type of company.



Both types of companies must deal with the risks of limitedresources and need to adopt a workforce planning model.There are two reasonable solutions expected fromworkforce planning based upon limited resources:
Make sure that we assign the right people with theright skills to the right tasksTry to increase productivity, efficiency, andeffectiveness

With limited resources, it is essential that we have the rightpeople assigned to the right tasks. Project managers maynot know the capabilities of the assigned workers and mayhave to rely upon the expertise of the functional managerswho provide the staff. Increasing the productivity of theassigned workers does not mean producing moredeliverables or increasing production. Instead, it impliesgetting workers to perform their assigned tasks moreefficiently or more effectively. The proper investment intraining and education can make this happen.For companies that survive on competitive bidding, limitedresources are almost always a way of life. Companies tendto bid on more jobs than their resources can supportbecause they know that they will not be awarded all of thecontracts they are bidding on. If they were to win moreprojects through competitive bidding than they can handle,there would still be a reluctance to hire more people forfear that there would be no place to put the people afterthe projects are completed. Companies that hire when theywin a contract and then lay off the workers when thecontract is finished may find it difficult to attract talentedworkers who want some degree of employment stabilityand security. This can be devastating to the company'sreputation and create havoc with workforce planning.



Principles of Project Workforce
ManagementWorkforce management begins with workforce planning.Workforce planning, also known as human resourceplanning or manpower planning, is the process ofdetermining the human resources that an organizationneeds to meet its strategic goals. The three criticalelements in the process are the forecasting of future labordemand, analyzing present labor availability, andeffectively managing resource supply versus demand. Theoutcome, if done effectively, should be a plan that ensuresthat the right people with the right skills are assigned tothe projects such that there is a high expectancy ofachieving the organization's strategic goals. Effectivemanpower planning also minimizes the risks ofoverstaffing, having to pay for excess staff that may not beneeded, and loss of productivity.A simple model for future workforce planning is shown inExhibit 1.1.



Exhibit 1.1 Future Workforce Planning ModelMost of the principles in Exhibit 1.1 apply to workforceplanning in any type of company.The focus of this book is future workforce planning forprojects.



Workforce planning begins with an understanding of theorganization's business goals now and possibly in thefuture. Forecasting future manpower needs requiresanswering the following questions:
What ongoing or new types of projects will be workedon in the future?How many people will be required to meet the needs ofpresent and future projects?What skill sets will the employees need?

Gap analysis, as identified in Exhibit 1.1, is more thanidentifying a potential shortage of resources. It alsoincludes answering the following questions:
Will the organization be required to work on new typesof projects?Will new skills be required?Will training be a necessity for existing or newly hiredpersonnel to develop the skills needed?How long might it take for employees to develop thenew skills?

Gap analysis is more than making sure you have the rightnumber of resources. It also provides guidance for makingsure you have the best possible employees assigned to thebest possible activities.Developing either organizational or project manpowerstrategies includes the following1:
Organizational restructuring: this may includeorganizational redesign to fit a potentially new businessmodel, regrouping activities, and improving efficiency.



Training and development: this may includeproviding the current staff with training anddevelopment opportunities to encompass their newroles and responsibilities as well as training newlyhired workers in the new skills needed.
Recruitment activities: this may include therecruiting of new hires who already have the skills orare willing to learn new skills.
Outsourcing activities: this may include teaming withother individuals or organizations that possess theneeded skills for the tasks.

People come and go for a variety of reasons. Long‐termworkforce planning for projects must consider the risks ofreplacing workers if needed and how they will be trained.People usually find working on projects challenging andrewarding. This is especially a critical attraction point forthe next‐generation workforce that enjoys exploring newoutcomes. Proper investment in human resources helpsretain talented workers and reduces employee turnover.Human resource planning must also include ways to retaintalented employees and keep them motivated. Sometechniques include:
Engaging employees effectively when they are assignedto a new projectMaking sure they are assigned to challenging workProviding a recognition program for excellentperformanceProviding training that is aligned with their careergoals



If we look at the principles of human resourcesmanagement and project objectives together, we can defineproject staffing as the process that ensures that theorganization has the correct number of people with thecorrect skills doing the right activities at the right time toachieve the project's objectives. But human resourcesmanagement on a project is more than simply gettingpeople assigned to the project team. It also involves:
Compensation: Even though project managers maynot have any responsibility for wage and salaryadministration, they might still provide rewards for theteam members, whether they are tangible or intangible,and monetary or nonmonetary. They may also be askedto provide informal feedback to the functionalmanagers as to how the workers are performing.
Safety and health: These are things that the projectmanager must do to protect the employees from on‐the‐job injuries and work‐related illnesses. This alsoinvolves providing the workers with a suitable place towork assuming that they are removed from theirfunctional area as would be the case with a co‐locatedteam.
Training and development: Companies mustrecognize the return on investment in employeeeducation and provide people the opportunity to attendclasses or other educational opportunities related toimproving productivity. This also involves allowing theworkers to take time away from the project foreducation related to their career developmentopportunities. If the costs of training are directlyrelated to the project, then the project may incur thetraining costs. If the employees are attending collegeclasses, such as for graduate degrees, then the projectmanager must allow these people to continue attending



classes. This may require adjusting the times when theworker will be performing his/her project tasks.
Labor relations: Project managers should not violatecorporate labor relations policies established by theircompany. This involves fairness in treating employees,discipline, promotions, layoffs, and termination. If thecompany is unionized, then there are corporateexpectations on how the project manager shouldinteract with employees of the union. For example, theunion may not want their members assigned to tasksabove what their pay grade indicates, especially if theworkers are willing to accept the assignment believingthey will be immediately promoted.

There are many types of workforce planning models likeExhibit 1.1. Examples include:
Manpower planning at the corporate levelManpower planning at the division or section levelManpower planning at the project levelShort‐term manpower planningMedium‐term manpower planningLong‐term manpower planning

Each type of plan may have different requirements,different personnel, and constantly changing goals andobjectives.Workforce planning models, as shown in Exhibit 1.1, havebeen used quite extensively for functional organizationhuman resource planning. Only recently, has the modelbeen applied to project organizations.In the past, most projects relied heavily upon functionalorganizations to provide the necessary resources and, when



the project was completed, the resources would return totheir respective functional units. Today, many of ourprojects are longer in duration and many projects aretreated as temporary functional units requiring complexworkforce modeling. As such, models as shown in Exhibit1.1 are being modified for applicability to project workforceplanning, regardless of the size and length of the project.
Workforce Management in the
External EnvironmentOn short‐term projects, the project manager relies upon theline managers, project sponsors, and the corporate humanresources organization to worry about how the externalenvironment influences staffing. But on long‐term projects,especially those that require the use of contractedresources during the project, the project manager must beaware of the external environment. This is extremelyimportant if the project is being executed in anothercountry. Some examples include:

Economic health: This includes the economicconditions in the host country as well as economicconditions in the parent country. During favorableeconomic times, quality resources, which may belimited, are in high demand. In some emergingmarkets, people may change companies quickly,without notice, and with little regard for the project.Also, in favorable times, companies work on moreprojects making the best resources in high demandthroughout the company. During unfavorableconditions, there is a larger than normal risk that theproject might be canceled.
The labor market: During favorable economicconditions, people in the labor market will be seeking



higher pay than perhaps what you budgeted for in yourproposal. Also, a senior engineer in one country maynot have the same skills as a senior engineer in anothercountry.
Competitors: If competitors monopolize the marketwhere you are executing the project, you may beunable to obtain qualified resources. You also stand therisk of losing qualified resources to the competition.
Technology: Technological advances as well asorganizational process assets may be limited in the hostcountry. If you have contracted labor, they may not beknowledgeable with these processes.
Unions: Both internal and external unions havetremendous power. Seniority is important and theunion may dictate who will work on your project. Theunion can limit productivity increases and removepeople off of your project at the most inopportune time.The union can also prevent employees from workingovertime.
Society and politics: Politics and culture in projectsfor a host country other than yours may createproblems. The decision‐making process may be quiteslow, and staffing may be based upon membership inthe right political party. The local government mayrequire that procurement contracts be given tocompanies within the host country just to keep peopleemployed even though more qualified resources existelsewhere.



Workforce Management and
LegislationCorporate human resources personnel and most functionalmanagers either understand staffing legislation or aretrained in it. Project managers, on the other hand, are oftenplaced into project management roles with little knowledgeof staffing legislation, and the results can create seriousproblems for the parent company. The situation becomesmore complicated if contracted labor is used, especiallyfrom countries in which the project manager has limitedknowledge of the culture and the laws.For example, in some countries, the workers have a right tohold a job and do not believe that they can be fired even iftheir performance is subpar on the project. Projectmanagers may not be able to have these people removedfrom the project. In the United States, as well as in othercountries, there have been several laws enacted over thepast several decades that can affect staffing practices.Many of the laws discuss hiring and firing practices,discrimination, worker rights, and the use of overtime. It isessential for the project managers to develop a properdegree of awareness, and as needed, supplement theirunderstanding gaps with the right experts dependent onthe specific global setting of the project.

TIP With the world of work becoming more global,invest in yourself and expand your view of the staffingpractices and the dynamics of the global marketplace.



Professional Development for Project
TeamsIn the early years of project management, worker careerdevelopment was the responsibility of the worker or theworker's supervisor. Project managers viewed the workersas if they were contracted labor that was leased from thefunctional departments and treated as merely a cost to theproject to be removed as soon as possible. Today, projectmanagers are expected to help the team improve theirperformance as well as assist the team members withpersonal career development opportunities.Today, project managers are expected to:

Identify workers that have the potential to improvethrough additional trainingProvide workers with time away from the job to attendtraining classesIdentify workers whose performance warrantspromotion or assignments with added responsibilityIdentify workers whose performance warrants ademotion, lateral transfer, a position of lesserresponsibility, or even terminationDetermine the need for disciplinary actionProvide the functional managers with performanceappraisal information on how the workers areperforming on the job
Project managers may not possess formal reward orpenalty power. Project managers may be able to identifyeach of the above items, but the functional managers maybe the only people fully authorized to make the final



decisions. The best that the project manager can do mightbe to provide recommendations to the functional managers.In the future, this could be one of those majortransformations in the role of project managers. With thecontinual move toward projectized organizations, there is adirect impact on how the design of the future organizationwill be done. This is coupled with the impact of ArtificialIntelligence (AI) and other aspects of digitalization thatcould directly affect the need for classical businessfunctions and result in more project focus in the design.This would be a turning moment in what is expected of theproject manager in the future in relation to the projectworkforce planning aspects.
TIP The future role of the project manager inworkforce development is changing. In a digitally‐drivenworkplace, project managers are able to make betterstrategic choices.

In addition to the role of driving professional development,recommendations by the project manager in this potentialfuture transformation, as depicted in Figure 1.1, arechanging. There is a highly changing nature to professionaldevelopment. This is driven by the intersection of the realand digital worlds at the center of it. Future professionaldevelopment will also shift to a strong focus on creativityand innovation. This is stemming from the dominatingprojectized way of working. Project managers will be themost fitting leaders to recommend what capabilities arecritical to nourish for the future workforce.



Figure 1.1 The Future of Professional Development
Labor Rate StructuresThe labor rate structure of the company is critical whenstaffing projects and estimating the associated manpowercosts. The greater the number of pay grades in eachfunctional area, the greater the complexity in determiningthe labor costs, especially if several pay grades canperform the required activity. Although most companieshave four or five pay grades per functional area, somecompanies may have up to ten pay grades with jobdescriptions that may or may not overlap. As an example,consider an engineering department with the following paygrades:

Engineering apprenticeEngineering aideEngineering mathematician/statistician



Engineering technicianJunior engineerEngineerResearch engineerSenior engineerEngineering consultant
Assuming these pay grades are listed in ascending order ofimportance, the difference in yearly salary between the topand bottom pay grades could be more than $100,000 andyet several pay grades may be qualified to perform a giventask.In a digitally enabled future, this is getting even morecomplicated. Some of the classical roles that will be easilyhandled by AI might have a negative or a positive impact onlabor rates depending on the types of redesigned futurejobs to be done. The increasing shift toward focus on valuein projects also adds an important dimension to what willbe prioritized in considering adjustments to pay grades andthe associated labor rates.
The Role of Contract and Temporary
StaffCompanies often find themselves in positions where theyhave a shortage of resources and, instead of hiringpermanent employees, they hire temporary workers. Thisoccurs when:

A company has a need for a specialized skill for a fewmonths and the company does not believe that they willneed this skill in the future.



A company has a need for a specialized skill but onlysporadically over the next few years. The cost of hiringsomeone full‐time with this skill is not cost‐effective.A company has a common activity that requires severalengineers. If the company has a shortage of fiveengineers, then they may hire five temporary engineersto perform this common task.
Temporary workers are hired under a contract thatguarantees them employment for a period, usually not lessthan three months. The temporary workers may find itnecessary to pay their own health care costs, taxes, andretirement costs. The contracts usually have a clause thatallows for extension of the contract if both parties agree.Full‐time employees generally dislike temporary workersbecause they soon discover that the temporary worker maybe earning a higher base salary than they are. As anexample, consider a worker who is earning $60/hour anddiscovers that the temporary worker is earning $80/hour.The permanent worker may be upset at this differencebecause he/she did not consider the fully loaded cost.If the permanent worker has an overhead rate of 150%,then the permanent worker is fully loaded at $150/hour,which includes medical benefits and retirement plancontributions. The temporary employee, on the other hand,must pay for his/her own medical and retirement plans andmay have to pay his/her own relocation expenses as well.The temporary employee may not be paid for sick daystaken. The temporary employee also risks the chance ofunemployment when the existing contract expires.Project work, in the expanding gig economy, by itstemporary nature, opens the door to this type of contractwork. In addition to dealing with organizational politicalaspects, such as the example above, this provides an upside



of injecting new areas of expertise into the workforce.Some of the objectivity brought in by those workers couldhave a direct impact on the bottom line and could befactored into future project estimating.
TIP The impact on culture and culture fit are twovaluable aspects of the gig economy. Contractors withdiverse expertise and views enrich the culture of theorganization.

Another valuable aspect of the contract workers isproviding an option for testing cultural fit that wouldsafeguard the higher opportunity of success for theseworkers if they turn into part of the permanent staffing ofthe organization. With more people opting for contractwork, there have been great development in the platformsthat simplify this contract work. Both workers andorganizations are gaining the flexibility and freedom highlyvalued by the future workforce.
Impact of Artificial Intelligence on
Future Workforce PlanningAs we focus on improving the planning for the futureworkforce and to tackle many of the challenges andpotential risks highlighted above, it would be beneficial tolook at project workforce planning from an organizationaldevelopment angle. Organizational development could bethe vehicle that creates the effectiveness roadmaporganizations need to be more productive in the future andbecome more predictable in assessing the fluid futuredemands on the workforce. There are multiple areas toorganizational development that should be looked at andintegrated to provide the utmost value to enhancingworkforce planning and utilization. This development is



now coupled with the inclusion of the impact AI could bebringing into the equation.To explore some of these areas that directly contribute tothe success of workforce planning, let us focus onassessments, leadership, change management, learning,team dynamics, and driving toward excellence.As we tackle assessing the organization, we recognize thatdata is the key to leading in the future. Conducting properdiagnosis of the current state of the organization is key tounderstanding the various strengths, weaknesses,opportunities, and threats. As shown in Figure 1.2, there isa need to have as much objectivity in the assessment aspossible. This could be done using surveys, polls,interviews, and as many ways as needed to get a clear andholistic view of how ready the organization is to supportstaffing decisions for projects in the various types oforganizations. Culture is a crucial component of thisassessment.



Figure 1.2 Diagnosing the OrganizationUnderstanding the culture allows for a better view of thetrue needs of the workforce. This increases the chances offinding the right fitting resources. This is not merelyfocused on skillsets and capabilities. This has much to dowith personality, attitude, and driving values. Properdiagnosis could get into multiple areas of details that wouldenhance the likelihood that the resource estimates aremeaningful. The diagnosis could also illustrate theorganizational ability to use AI. Whether AI is in the mix toincrease efficiencies, speed of accomplishing long‐durationtasks, or conducting routine reviews, this enhancement hasa direct impact on how workforce demands look like. AIcould also be an instrument for speeding up research anddevelopment activities and thus contributing to shorteningproduct lifecycles and directly affecting the type andamount of future workforce needed.



The potential outcomes of properly assessing theorganization could be:
Enhancing the chances for proper workforce fitDesigning the future organization in the most alignedway with the project needsIncreasing the likelihood of project workforceestimating accuracyImproving the motivation, morale, and productivity ofthe workforceClear understanding of readiness for the use of AI

Leadership is also drastically changing in the futureorganization design. Leading in the digital era is not thesame as its predecessor models. Not only are the leadersexpected to have digital fluency or at least comprehension,they are expected to put digital in practice to create highervalue to the organization's shareholders and stakeholders.Leading in this digital era also requires a higher degree ofhumbleness reflected in the lifelong learning style that theleaders should exemplify across the future workforce.This new focus on the diverse human leadership qualities ofthe superhero project managers in the digital age willcontinue to increase. Figure 1.3 shows a set of thosequalities that continue to be valued in the leadershipmodels expected in the future organization. As we try tobetter predict the future workforce demands, it is essentialfor us to evaluate these key ingredients in the figure suchas empathy, curiosity, and gratefulness. These ingredientshave a direct correlation to how productive the workforceis and how this can ultimately affect the accuracy of theestimating process.



Figure 1.3 Future Leadership QualitiesManaging change is another dimension that is dominatingthe organizational design and the use of AI in the future.Projects and Programs constantly create change. The skillsand qualities necessary to manage change and adapt to thechanging working environment and environmental factorssurrounding project work, put a high demand onconsidering that in future organization design and selectionof workforce. AI could help us with patterns and generativemeaningful data that complement staffing decision‐makingand the ideal workforce mix of the organization. Everyattempt should be made that we capitalize on data toeducate the estimating process from lessons learned tocontinual enhancements in productivity possibilities.



TIP The design of the future organization that is highlydigital will result in enhancing the selection andestimating of the future workforce.
Learning as a cornerstone of the future organization willempower the project estimating of the future workforce.This is an area where one could tremendously expedite andimprove the planning process. Using data and patternsfrom across different sizes and complexities of projects tomore accurately estimate is a difference maker in thefuture organization. Leaning organizations have uniquecultures that naturally require different sets of workforces.This is seen in those attributes of the workforce beyond theclassical functional and role fit, and this requires hiringmanagers to pay extra attention to how this learning valueis embedded in the DNA of the staff that is joining theorganization as a temporary or a permanent workforce.Team dynamics remain a critical element to organizationalhealth. There continues to be research and investment inpeeling the onion on what the secret sauce is for the high‐performing future workforce, yet the basics remain thesame. Trust is a critical ingredient. Patrick Lencioniaddressed the five dysfunctions of teams and how toovercome them. In his work, protecting the trustfoundation requires the ability of the workforce to seehealthy conflict as a positive quality that is necessary tobuild the future culture of strong ownership. Figure 1.4reflects the highly digital team environment of the future.This is also an environment that will continue to strugglewith finding the right balance between face‐to‐face andvirtual work environment thus leading most organizationsof the future becoming increasingly accepting of hybridbeing the modus operandi.



Figure 1.4 Team DynamicsDriving toward excellence is another attribute of the futureorganization design. Powered by AI, organizations willcontinue to have the ability to make the strive towardexcellence a dominating ingredient for how work is doneand where time and energy are being spent. With the freetime created by the proper use of technology, the futureworkforce has the ability to think again for a change.This has a direct impact on the quality of work deliveredand will ultimately contribute to the learning gained, whichenhances the future project resource estimating.Excellence is a science and an art mix for marching towardthe maturing of organizations and their projectmanagement practices. Being intentional in the futuredesign in making this a priority and supporting it with theright culture, leadership, and workforce increases thelikelihood of its achievement.



Note1 Adapted from Wikipedia, The Free Encyclopedia:strategic human resource planning.
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The Complexities of Project
Workforce Estimating

LEARNING OBJECTIVES

Understand the need for workforce estimatingPlan for stakeholder involvement in staffingUnderstand workforce pricing structuresUnderstand workforce estimating uncertainties andassumptions
Keywords Direct costs; Indirect costs; Overhead costs;
Portfolio management; Validating assumptions; Workforce
cost estimation; Workforce databases

Sources for Workforce EstimationThe requirements for a project can be something that maybe so unique to the company that no estimating historyexists. These types of projects are the most difficult toestimate. Fortunately, we always have some estimatingdata to work with, but we may find it necessary to seek outother sources of information. Typical sources of informationinclude:
Lessons learned files: Most line managers maintainlessons learned files related to estimating. When aproject is completed, the functional managers review



the hours and dollars for each element of work to see iftheir estimates need to be updated.
Estimating databases (internal): Some companiesmaintain internal estimating databases as part of thefirm's knowledge repository. This is quite commonespecially if the company has an estimating groupresponsible for pricing out most of the projects.
Estimating databases (external): In some industries,such as construction, companies can purchasedatabases for estimating or subscribe to estimatingservices. These databases are often composite resultsfrom several companies and may be more reliable thaninternal databases.
Previous projects: Analysis of previous projects oftenprovides a good understanding of what the sameactivity may cost on the next project. This isparticularly true if new equipment or work methodswere instituted on the previous project thus makinghistorical estimates no longer valid.
Subject matter experts: These are people who haveperformed the tasks so often that they can estimate theactivities with reasonable accuracy. The danger is thatthere may be too much reliance on these people and, ifthey were to leave the company, there could be adegradation in estimating.
Learning or improvement curves: These curvesstate that the more often a worker performs arepetitive task, there is knowledge gained and the timeto produce additional deliverables is usually less. Thistechnique is appropriate for manufacturingorganizations.



In addition to the above sources of workforce estimation,the future is bright with the use of artificial intelligence(AI). AI could address multiple areas of concern in the useof the above techniques. As an example, the bias that couldbe embedded in the estimate, due to various organizationaland personal agendas, could be controlled. In addition,with the effective data analysis potential, there is room tolook across larger amounts of data and capture trends andcross dependencies that might be missed by the humanexpertise.All this adds up to a higher level of predictability andensures the speed of reaching high‐quality estimates. Agilepractices over the years have also introduced additionalsimplified ways of estimating that use similar sources andthat fit the nature of work for these types of projects.Ultimately, the goal is to find the most fitting sources forestimate that fit the organization, the complexity nature ofprojects, and the degree of risk that the project team iswilling to take on.
Factors Influencing Workforce
EstimationThere are two primary factors that influence projectworkforce estimating:

Availability of the right resourcesProductivity level of the assigned workers
Worker availability is determined by the line managers. Innon‐project‐driven organizations, project assignments maybe of secondary importance to the functional manager thanon‐going work to support the daily business activities. Inproject‐driven organizations, the functional manager may



assign resources based upon the prioritization of theprojects. In both types of organizations, the projectmanager may have the right to use contracted labor ifqualified internal resources are not available.Estimating productivity levels is quite difficult. Althoughthere may be standards in place, there are things that canaffect productivity. These include:
Skill level or pay grade of the workerAvailability of raw materials and the quality of the rawmaterialsAvailability of information (i.e. capability of theorganizational process assets to provide the neededinformation)Quantity and quality of the desired deliverablesRisk factorsSafety measuresEnvironmental factors such as the impact ofunfavorable weather on construction projectsAvailability of equipment such as tools, jigs, cranes, andeven permits

There are also personnel factors that can influenceproductivity such as:
Breaks to use sanitary facilitiesMedical appointmentsFatigue if extensive overtime is requiredMulti‐taskingMotivationBreaks for coffee or smoking



In the workplaces of the future, and with the increase inthe number of workforce generations working at the sametime, this will add another degree of complexity toestimating the required workforce. Assumptions madeabout productivity or natural flow of work could be affectedby this complex mix and cultural and background issues,and thus influence the ability of the project manager tohandle staffing topics in such an environment.
TIP Factors influencing project workforce estimationwill remain fluid into the future. As project workcontinues to change, so do the selection criteria, type,and number of staff.

The changing nature of work in the future and withorganizations settling on a more hybrid model of work,could generate another set of factors that have to beaddressed, such as:
Ability to delegateOrganizational politicsTechnology distractionsLevel of controlTrustStyle of leadership

In the future organization, a distinct shift toward outcomesand value achievement will affect the workforce design andcontribute to refining the estimates as many of thesefactors are taken into consideration. This is wheretechnology could help us create models that take much ofthis in the mix in order to potentially simplify how to reacha higher level of estimation accuracy.



Stakeholder Involvement in
Workforce StaffingIn the early years of project management, students weretaught to limit stakeholder involvement in projects for fearthat they would meddle and create more problems thanthey could solve. This belief was based upon the notion thatstakeholders possessed a limited knowledge of projectmanagement.Today, stakeholder involvement is welcomed because of theknowledge they possess. Some stakeholders desire toparticipate in the staffing of the projects to ensure that theteam members possess the desired skills. Stakeholders mayhave interfaced with some of the workforce on previousprojects.If stakeholder involvement in staffing is permitted, it shouldhappen before the final cost of the project is determined.Stakeholders may request higher salaried team members tobe assigned based upon their expertise. It is best tounderstand any additional staffing costs requested bystakeholders before the final contract is signed.If managed well, the advantage of proper stakeholders'involvement in staffing is their strong buy‐in. This couldstrengthen the selection of the right most fitting team andincrease the chances for project success. Timeliness of thatengagement and proper ongoing communication of staffingchanges and the rationale behind them over the projectlifecycle becomes necessary. In a world of increasedproject transparency, these kinds of shifts in the ways ofworking and collaborating could positively contribute tobetter project estimating if strategically managed by theproject managers and sponsors.



The Key to Workforce EstimatingThe work breakdown structure (WBS) and the earned valuemeasurement system (EVMS) may very well be the twomost important tools for the project manager regardingplanning, estimating, scheduling, and controlling projectworkforce. When the EVMS was established in 1967, it wasconsidered as the primary tool for integrating togethercost, schedule, risk, and technical performance. It istherefore a management technique that relates resourceplanning to schedules, costs, and technical performancerequirements. The WBS integrates everything together.Therefore, it is essential that the workforce be assignedaccording to the WBS elements of work.EVMS emphasizes prevention over cure by identifying andresolving problems early. This includes problems related topoor project estimates. EVMS is an early warning systemallowing for early identification of trends and variancesfrom the plan. The EVMS provides an early warning ofproblems thus allowing the project manager sufficient timeto make course corrections in SMALL INCREMENTS! Theoutput of the EVMS includes:
Measurement of resources consumedMeasurement of status and accomplishmentsComparison of measurements to projections andstandards, including resource‐hoursInformation serving as the basis for diagnosis,replanning, and possible rescheduling of resources

Once we obtain the output from the EVMS, we can answerthe following questions and then re‐evaluate whether wehave the resources deployed properly:



What is the status of the project?What are the problems?What can we do to fix the problems?What is the impact of each problem?What are the present and future risks?Can the assigned resources resolve these issues?
The EVMS tracks primarily time and cost. The tracking ofcost can be done in hours, dollars, or both. Workforcetracking may have to be done separately although mostsoftware packages today do provide some information onresource deployment. Technology has helped in enhancingthe powerful use of EVMS.

TIP WBS and EVMS continue to evolve in their value.Project workforce estimating could be both betterplanned and refined with the gained discipline andlearning.
Earned Value Management Systems
and the PMBOK® Guide
The PMBOK® Guide is an excellent source of informationfor project managers. The PMBOK® Guide providesinformation on planning, scheduling, and controllingproject manpower.Shown in Exhibit 2.1 are some of the activities related tomanpower as they would appear in various PMBOK®
Guide domain areas.



Initiation phase: the executives select the person tobecome the project manager, and then the projectmanager negotiates with the functional managers forlead personnel. Executives and the project sponsor mayexert their influence in having certain resourcesassigned to the projects.
Planning phase: the project manager and the leadproject personnel prepare the master plan anddetermine what additional functional resources,including possibly skill levels, are needed. Before thedetailed plans are finalized, the project managernegotiates with the functional managers for theremaining manpower that will be needed.
Execution phase: the project manager prepares thework authorization forms so that charge numbers canbe established for the workers.
Monitoring and controlling phase: the performancedata is tracked for both dollars and hours.Discrepancies are analyzed, explained, corrected, andreported.
Closure phase: the resources are released back totheir functional areas for assignments on otherprojects.



Exhibit 2.1 EVMS Activities
Direct Versus Indirect Project CostsWe have all heard the terms “fully loaded” or “fullyburdened” costs. This means that, for every hour worked,there are indirect costs that must be applied as well asdirect costs. Indirect costs are those costs that cannot beassociated specifically with a common cost objective (i.e.project or program level) and must therefore be applieduniformly and consistently over that effort.Consider the following example. You have been asked toperform an eight‐hour task on a project. Your salary is$40/hour. Therefore, the project should be burdened $320for the eight hours you worked. This is a direct laborcharge against the project. But for the eight hours youworked, you were covered by the company's health plan,the company may have contributed to your retirement plan,



and you were provided with a desktop computer, printer,phone, desk, and chair. These items are considered asindirect costs and are almost impossible to allocate toindividual projects and programs, especially if the worker issharing his/her time among several projects.These items are typically identified as elements of theoverhead of the company and measured as a percentage ofdirect labor. For example, if we say that the overhead is150%, as identified in Exhibit 2.2, then for each hourworked, $40 is the direct labor cost and $60 is the indirectcost. The total or full loaded cost per hour is $100/hour,and the project will be charged $800 for the eight hoursthat you worked.
Exhibit 2.2 Indirect Costs
Type Method of

Application
Example
(%)Overhead A percentage ofdirect labor 150

General andAdministrative (G&A) A percentage oftotal cost 10
Material handling A percentage oftotal goods 4.6
Another indirect cost could be the handling of rawmaterials you purchase on the project. The handling of rawmaterials ordered, tracking the materials, and maintainingthe materials in inventory storage requires man‐hours, butthese man‐hours may be priced out indirectly as apercentage of the cost of the procurement efforts. As anexample, if you estimate that the cost of the raw materialswill be $100,000, then you should budget for $100,000 plusanother $4600 for material handling.



It is true that on some very large projects that have megaprocurement activities, there may be full‐time procurementpersonnel assigned to the project office. The criticaldecision is therefore the size of the project and themagnitude of the procurement activities.
Breaking Down the Overhead CostsShown below are typical elements that make up theoverhead of a company:Building maintenance Fringe benefitsBuilding rent Group insuranceCafeteria HolidaysClerical Moving/storage expensesClubs/associations Office suppliesConsultants Professional meetings Corporateauditing Retirement plansCorporate salaries Sick leaveDepreciation UtilitiesExecutive salaries VacationsMost companies do not have a standard overheadpercentage applied to all man‐hours. For example,manufacturing companies may have a very high overheadrate in the manufacturing division, perhaps as high as500% or more because of all of the capital equipment thatmust be depreciated, whereas the engineering division maybe burdened at 100%.It is important to clearly understand overhead rates whenstaffing a project. Let's assume that your company hasthree pay grades for engineers and the hourly salaries areshown below:



Salary Overhead (%) Burdened SalaryJunior engineer $50 150 $125Engineer $60 150 $150Senior engineer $70 150 $175Although this is a crude example, it shows that the seniorengineer will cost your project $50/hour more than thejunior engineer. Therefore, we can conclude that:
Your project may not be able to afford to have the mostexperienced people assigned.If you wish to have experienced people assigned to acertain part of your project, then you may need to staffother parts of the project with average or below‐average workers to maintain an overall reasonableaverage cost.During competitive bidding, estimating a projectassuming that the best workers will be assigned maymake you noncompetitive.Some projects are priced out using the average salaryof the workers in a specific department. If, after theproject go‐ahead, you discover that the best workerswere assigned, you must assume that the best workerscan do the assignment in less time than the averageworkers and therefore reduce the number of hoursallocated to that task such that the total cost will be thesame. In the next section, we will discuss howadjustments may be necessary.

Let's go through an example on how the man‐hours mayneed to be adjusted. We will assume that a junior engineerearns $50/hour and the hourly rate for a senior engineer is$80. With an overhead rate of 150%, the junior engineer is



fully burdened at $125/hour and the senior engineer at$200 hourly.Let's assume that, as part of competitive bidding, a workpackage was estimated at 2000 hours. The work wasestimated for one junior engineer assigned full‐time for oneyear. Therefore, this work package will cost 2000 hours ×$125/hour, or $250,000.If a senior engineer is assigned, then we must divide$250,000 by $200, which gives us 1250 hours. Therefore,the 2000 hours that were originally planned for may bereduced by 700–1300 hours. Of course, we are assumingthat the senior engineer can perform the work in 1300 hours. If the senior engineer did the work in 2000 hours,then the cost overrun would be $150,000.From this example, we can see how important it is to knowthe skill level or pay grade of the worker who will beassigned to perform the activity. Even with adjustments,there are always risks. A senior engineer may not be ableto perform the work in significantly less time than a juniorengineer. And using the above example, if the workpackage were estimated for a senior engineer, thenassigning a lower‐ranking engineer to perform the samework may require significantly more hours such that a costoverrun may be expected. In both cases, we see theimportance of pricing work at the correct skill level. Wecan also assume that the use of software will help us inexpediting the analysis of possible staffing scenarios toarrive at the right mix of grades, skills, and costs.
Forward Pricing Rates: SalaryConsider a company that has embarked upon a 12‐monthproject with 6 months of work in 2022 and the remaining 6 months of work in 2023. When the work was first



estimated, we knew the salary structure of the company for2022. But in the first week of January each year, thiscompany has a policy of giving out cost‐of‐livingadjustments, promotions, bonuses, and other forms ofsalary increases.Therefore, when pricing out a project that crosses multipleyears, we must use forward pricing rates. Forward pricingrates identify what the company's best guess is for thesalary structure for the next several years. Most forwardpricing tables are for direct labor salaries and go out forthree years. There are separate tables for projecting theoverhead rates.When pricing out manpower, it is now important to know inwhich year the resource‐hours will be worked. When usingforward pricing tables for workforce estimating, companiesusually include a clause in the contract allowing forrenegotiation of the remaining resource‐hours if there is asignificant difference between forecasted and actualsalaries.Forward pricing rates are obviously heavily orientedtoward economic conditions in the host country where thework is taking place. Countries with relatively high inflationrates play havoc with forward pricing rates. Economicconditions can change rapidly. Forward pricing rates areused for salaries, overhead rates, and procurement costs.Procurement estimating can be tricky. If you are workingon a three‐year contract and you know that the laborunions in the companies that supply you with raw materialswill be renegotiating their contracts in the third year ofyour contract, the cost of your procurements can changesignificantly. All of these conditions are risks that have tobe planned for and considered in project estimating andhave a direct correlation with enhancing the estimates and



the future ability of staying within the planned projectbudget.
Calculating Available Work HoursIt is important to understand how many hours an employeetypically works each month without considering overtimeor vacation. This often appears in the literature as themythical man‐month, and if not accounted for properly canresult in significant cost overruns in labor.As seen in Exhibit 2.3, a typical employee may not end upworking 2080 hours/year on a project. If we take 2080 hours/year and divide it by 12 months, we end up with 173 hours/month. This is the mythical man‐month because theemployees do not work 173 hours/month. We must subtractvacation days, sick leave days, paid holidays, and possiblyjury duty, when relevant. Now, the average employeeworks only 153 hours/month.

Exhibit 2.3 Hours Available for WorkSometimes this calculation is made per pay grade becausesome of the senior workers may have more vacation days



available than the junior workers. Overtime can be includedto adjust the resource‐hours.
Work Authorization FormAs stated previously, resource‐hours may have to beadjusted. Companies use work authorization forms that canbe used to allocate and adjust workforce assigned to eachwork package in a work breakdown structure.The form includes the hours to be worked in each costcenter and the fully loaded cost of the hours. The form canalso show that the resource‐hours must be used between agiven time period such as August 1–December 31. Thepeople assigned to this work package will use a work ordernumber that appears on the work authorization form whenrecording the hours worked. This work order number isopen only during the time shown on the form. Thispressures line managers to commit and assign theresources according to the plan.The original work authorization form for a work packagecan undergo revisions, and the revision number alsoappears on the form. Larger versions of this form may alsoshow how the resource‐hours and costs change during eachrevision. The form may contain a description section thatcontains a complete description of all the work necessary tocomplete this work package. The description section maybe identical to the description section in the WBSdictionary, where details of each work package areprovided.As ways of working continue to change, the increasingspeed of authorizing work could create risks on thelikelihood of remaining within the planned project estimate.The project manager will have to play a strongcommunicator role to get other stakeholders on board,



update the initial authorization form, or escalate the needfor project changes as necessary.
Project Pricing OverviewPricing summaries for a project that would be part ofcompetitive bidding are often more complicated basedupon the information requested by the client. There areseveral key points:

Departments or divisions can have different overheadrates. As an example, the engineering overhead ratemight be 110% and the manufacturing overhead ratecould be 200%.Corporate General and Administrative (G&A) is appliedafter all the labor and material costs are summarized.Profit is added on after corporate G&A is calculated.
Companies that do work with the Federal Government maycreate separate divisions dedicated to Governmentprojects. For example, assume that the manufacturingdivision of a company produces products for both theGovernment and private industry. The products providedfor private industry require the purchase of a $5 millionpiece of equipment.It seems easy enough to include the depreciation on thispiece of equipment in the overhead rate of themanufacturing department. But the Federal Governmentmay complain that they are paying for equipment that hasnothing to do with the products provided to theGovernment. The Government may then audit thecompany's overhead rates and ask them for a loweroverhead rate for Government components. To simplifymatters, companies usually create a separate Government



Division if they expect to perform a great deal of work forthe Government. This also includes the assigning ofdedicated resources to work on Government projects tosimplify workforce estimating.
Validating Estimation AssumptionsProjects very rarely have a go‐ahead date that isimmediately following the authorization of the project.Sometimes, the go‐ahead date can be as much as sixmonths or longer after the authorization and/or signing ofthe contract.When projects are finally approved, there are usuallyassumptions made that are eventually documented in theproject charter. The assumptions related to manpowerinclude:

People who will be assigned to the project will be at thepay grade that was used for estimating the labor costs.The forward pricing rates for labor are reasonable andprobably accurate.The overhead rates for indirect costs will remain fixedas priced out in the contract.The forward pricing rates for indirect costs arereasonable and probably accurate.The labor we need will be available as planned.The amount of overtime included in the workforcepricing will either remain the same or be reduced ifpossible.
Once the project officially begins, the project managermust revalidate all these assumptions. The assumption thatmost often changes is the availability of labor. The longer



the delay between authorization and go‐ahead, the greaterthe likelihood that the planned resources will either beassigned to other activities and are not available whenneeded thus resulting in a schedule delay, or other lessqualified resources will be substituted for the plannedresources. This can also be an area that results in customerdissatisfaction with the project team and the projectprogress.Exhibit 2.4 illustrates a typical metric that can be used fortracking changes in assumptions.

Exhibit 2.4 Tracking of AssumptionsAs seen in Exhibit 2.4, in February there were nineassumptions made originally. Eight of the assumptions haveremained the same, one assumption has been revised, andone new assumption has been added.When assumptions on a project change, it is highly likelythat the constraints on the project will change as well.Therefore, reiterations on the workforce planning modelshould also include a metric that tracks changes inconstraints, especially critical constraints that may require



a change in worker assignments. This is shown in Exhibit2.5.

Exhibit 2.5 Critical Versus Non‐Critical ConstraintsSuccessful execution of projects directly builds on theproper management of assumptions and constraints overthe project lifecycle. The advantages of using AI incapturing and analyzing the fluid changes in assumptionsand constraints are immense. The analysis of these datasets over time and across projects could result in criticallearnings that affect future workforce estimating and thatcontinues to increase work efficiencies.
TIP The disciplined management of assumptions andconstraints contributes to increasing the likelihood ofbetter estimates and contributes to maturing theorganizational learning.



The Fuzzy Front EndOne of the biggest challenges occurs as to how projects areselected and prioritized. Historically, traditional projectmanagement practices began with often well‐definedrequirements provided in the business case or customer'sstatement of work. The skill level needed of the workforceteam is then known, and the team usually has a clearpicture of the deliverables right at the outset. Projectmanagement policies and procedures helped eliminate anyuncertainties that may have existed by providing astructured process for products and deliverables, and theproject's outcome was generally predictable even thoughan occasional surprise might appear.Companies have recognized the benefits of successfulimplementation of project and program managementpractices and are now applying project management toprojects that may not be as clearly defined as traditionalprojects at the onset. The new types of projects involvestrategic initiatives, innovation, R&D, and creative thinkingopportunities. Accompanying these new types of projectsare new metrics, mainly business‐related metrics, thatrelate to the business value created and how the firm canbenefit financially.On these types of projects, there often exists a great deal ofuncertainty in the information needed initially to select andapprove the right project and assign the correct priority.The uncertainty in the information has a significant impacton workforce planning and the end results. This “gettingstarted” period, which occurs prior to actual product ordeliverable development, can be highly chaotic and iscalled the “fuzzy front end” (FFE).As highlighted in Figure 2.1, not all the required clarity willbe present upfront. The amount of fuzziness increases



depending on the nature of the project and how muchinnovation is in the mix. The greater the fuzziness, thegreater the uncertainty in the outcomes of the project andthe expected business benefits and value. Unlike traditionalprojects that are highly structured and predictable, thesetypes of projects are frequently unpredictable andunstructured, at least initially.

Figure 2.1 Clarity of the Front EndThe FFE is not necessarily “Fuzzy.” The FFE may be“Fuzzy” if it is based upon just an idea. The FFE may besomewhat more concrete if the focus is to determine thebest way to capitalize on a breakthrough in technology thatoffers great promise. Regardless of the degree of fuzziness,the intent is to find ways to take advantage ofopportunities.



There are several interacting participants in the FFE, eachwith varied skills. The participants must create, analyze,and evaluate many alternatives that could lead to strategicopportunities. Data‐driven project management toolsshould be used in the FFE for better decision‐making.Activities usually included in the FFE are:
Market analysesIdentification of internal strengths and weaknesses,and external opportunities and threatsOther competitive factorsIdentification of potential customersAlignment to strategic business objectivesPatents and copyright issues

The outcome of a successful FFE includes:
Opportunity identification and analysisA product concept ready for implementationIdentification of potential strategic partners andsuppliersA business model aligned to strategic businessobjectivesPreliminary product specificationsIdentification of sponsorship and governance personnelCriteria for product success and failureA startup action plan

With the number of modifications and changes that canoccur during project execution on these types of possiblynew strategic endeavors, executives must be sure that



project problem‐solving and decision‐making by theworkforce are in line with the intent of the FFEparticipants. Quite often, the information provided to theworkforce to initiate the start of the project does notclearly identify the thought process or intent of the FFEparticipants. The result is that the project team may go offin the wrong direction.
TIP With the increasing uncertainty and volatilitysurrounding projects, managing the Fuzzy Front End iscore to a risk management mindset that enables betteroutcomes.

Companies are now realizing that project managers, andpotentially some of the workforce, should participate in theFFE activities to understand the concerns and intent. Theknowledge that the project manager and workforcemembers gain by participating in FFE activities allows forbetter strategic and tactical decision‐making during projectexecution.
Project Portfolio ManagementWhen we discuss selecting a project during the FFE, thedecision is often based upon what is in the best interest ofthe portfolio of projects rather than just focusing on anindividual project. Project portfolio management (PPM) isthe way that a company centralizes the control of allprojects, even when the projects might not be related,under a portfolio of projects umbrella. This allowsexecutives, managers, and stakeholders to make moreinformed decisions by seeing a big‐picture view of allpotential and ongoing projects that can impact thebusiness. As companies take on more projects, thelikelihood increases that decisions on one potentially new



project could impact other projects in the portfolio. Thisoccurs frequently with competing resources. Activitiesperformed by PPM include:
Strategic risk managementValidating effective use of resourcesDetermining the number of projects that can beundertakenValidating financial investmentPortfolio problem solvingLooking for ways to accelerate time‐to‐market for someprojects

PPM requires the establishment of criteria to help decide ifa new project should be included in the portfolio. Criteriamight include alignment to strategic business objectivesand corporate values, importance to stakeholders, financialfactors, urgency, and risks. Scoring models can then beestablished to assign numerical values to each criterion forcomparing new projects to those within the portfolio. Thescoring models measure, rank, and prioritize projects andidentify alignment to strategic objectives.Once scoring models are in place, and each project's levelof importance is identified, projects can be ranked. Thereare both qualitative and quantitative techniques to assist inthe ranking process. This is important when consideringthe best allocation of resources. The ranking process neednot be overly complex. It should allow you to monitor andadjust the portfolio as needed to cope with risks,uncertainties, and changes. The results of the scoringmodels are then used to determine the best allocation ofemployees to each project's workforce. Therefore, eventhough you consider your project as a high priority, it may



be in the best interest of the portfolio for the resources youwant to be assigned to other projects.In addition to effective prioritization of projects andallocation of critical resources, PPM also makes it easy forexecutives and stakeholders to buy into the process andmake informed decisions in a timely manner based uponevidence and facts rather than purely intuition. PPMrequires project managers to use portfolio metrics to trackbusiness value, resource utilization, risks, and strategicmetrics in addition to time, cost, and scope performance.Project teams must understand that, as organizations grow,there can be multiple portfolios such as a strategicportfolio, international portfolio, IT portfolio,manufacturing portfolio, and various functional portfolios.Based upon priorities, environmental risks, and changingpriorities, all projects are subject to unexpected changes intheir workforce.
The Value Proposition Behind Project
Portfolio Software ToolsGiven the changing priorities, driven by new strategicchoices that the executive team and potentially a governingboard are making, it is important that all project managershave at their disposal the right PPM software tools thatreflect the impact of these unexpected changes on theirworkforce planning. Project managers should be in aposition to make concrete recommendations regarding theimpact of these changes on the resourcing model,especially in iterative planning cases. It is becoming morecommon that project plans are not set in stone for theentire project journey and that a more hybrid mix ofwaterfall and agile planning tends to prevail. This makes it



more difficult for the project manager in the future tocontrol the accuracy of their workforce estimates.Multiple PPM tools have been spreading in themarketplace. There remains a gap between the level ofproject and portfolio management practices and maturitylevels and the vast functionality offerings that these toolsprovide. Many of these software tools have now included AIcapabilities and sophisticated copilots that could literallymake it extremely simple for the project manager to assessthe health of the portfolio at any stage of the project frominception to completion. This could also highlight workforcegaps, future deviation predictions, and build the learningmuscle necessary for strengthening the future workforceestimating capability.The value proposition of using a PPM software, likeMicrosoft Project, could cover multiple key points, such as:
Resource Allocation Optimization – leading to avoidingoverallocation or underallocation and proper workforcefitData‐driven decision‐making – critical for the futureorganizationEnhanced Enterprise level Risk Management – key tothe proactive way of working that supports futureworkforce planningExcellence in project governance – which supports theachievement of project value from the workforce

It is critical that investment in PPM software selection isbased on a thorough understanding of the needs ofgovernance for the organization and the project teams. Thishas to link to the level of infrastructure readiness thatexists in support of this investment. Proper use cases,coupled with strong and well‐planned training offerings,



would increase the chances of the PPM software rolloutsuccess.
TIP PPM software tools are becoming a criticalstrategic differentiator for the project manager. Futureworkforce planning is educated by the rich data insights.
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Techniques for Estimating Project
Workforce Needs

LEARNING OBJECTIVES

Understand workforce estimating techniquesIdentify the types of estimatesIdentify the hidden costs
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Overview of Workforce Estimation
MethodsThere are several types of estimates. However, forsimplicity's sake, we can consider that there are threegeneric categories of estimates:

Preliminary estimates: Preliminary estimates aremade from limited information, such as the generaldescription of the project, the business case for theproject or preliminary plans, and specifications thatmay have little or no detail. Preliminary estimates areused to get the project approved and into the portfolioof projects. Management must understand that, whenapproving a project using preliminary estimates, thefinal cost will most likely change. Preliminary estimates



may not be made by the people who will eventually berequired to perform the work.
Milestone planning estimates: Once the project iskicked off, high level or summary level or milestonelevel planning takes place. These plans are prepared atthe high levels of the work breakdown structure (WBS)and will involve some of the lead people from thevarious functional areas.
Detailed or activity estimates: If the milestoneplanning estimates are significantly different from thepreliminary estimates, management approval may berequired for the project to continue. Assuming thatmanagement allows the project to continue, the nextstep is to prepare detailed plans and detailed estimates.This is normally done at the work package level of theWBS. Detailed estimating begins with a listing of all thesteps required for a given project. If the detailedestimates are significantly different from the milestoneestimates, management approval may once again beneeded for the project to continue.

For companies that survive on competitive bidding, theymay not have the luxury of going back to their ownmanagement to get approval to continue with the project.Based upon the type of contract, the estimate provided inthe proposal may be the agreed‐upon final contract price.In this case, manpower adjustments must be made to fit thefinal price rather than adjusting the final price to fit themanpower.
From Labor Hours to Labor CostsLabor is usually first estimated in man‐hours. Moststandards for work are identified in man‐hours. Then theresource‐hours must be converted to dollars. There are



three common approaches for converting hours to dollars.In the first approach, people are assigned to the projectand then the hours are converted to dollars based upon theactual fully burdened salary of the workers who will beperforming the work. This is probably the most accurateway of converting hours to dollars but does requireknowing in advance who will be assigned.Unfortunately, functional managers are not always capableof committing to who will be assigned to the projectespecially if there is a long delay between project approvaland go‐ahead. A similar problem is when certain resourcesmay be required months after the project starts. This leadsus into the second approach, which is converting hours todollars using a weighted, fully burdened departmentalaverage salary. This works well if the salary differencebetween the top and bottom pay grades in the departmentis reasonably small.If there is a significant difference between the top andbottom pay grades, then it may be advisable to use aweighted, fully burdened departmental pay grade. If thereare six pay grades, then there will be six weighted averagesalaries. Using this technique works well if the departmentmanager is willing to commit to a pay grade assignmentrather than the assignment of a specific person.
Enhancing Estimation AccuracyIf you know the amount of effort required for a project, youcan estimate the total cost for the project and theassociated time. However, the conversion from effort todollars and time comes with inherent risks as discussedpreviously. The degree of error inherent to estimating issharply reduced when work packages are well‐defined. Awell‐defined work package is one in which activities arebroken down in sufficient depth such that the chances of



misinterpretation of what is required is extremely small.The better defined (detailed) a work package is, the smallerthe degree of error in estimating, therefore a higher qualityestimate. An acceptable range of error for a detailed workpackage is about 10%. On the other hand, when workpackages are “guesstimated” without much detail, thedegree of error is very high. The error range could spanfrom 25% up to 100% and more.But even with accurate estimates, other factors such asovertime and fatigue can increase the risks in the estimate.Not all workers at the same pay grade have the same levelof efficiency.Traditionally, workforce estimation has been done usingestimating manuals and departmental standards. Theseestimates provide an estimate of the mean of workforcerequirements but provide no indication of the spread aboutthe mean. It is important to know the envelope or spreadabout the mean to truly understand the estimate and itsaccompanying accuracy.
TIP With advancement in artificial intelligence anddata analytics, most barriers to estimation accuracy willbe minimized.
Estimating Costs Per HourIn a perfect world, we would know in advance whichexperts would be assigned to our project and we wouldthen use expert judgment as the primary estimatingmethod. Workers tend to know how long it will take them toperform a task. Unfortunately, we do not live in a perfectworld, and we do not know in advance who will be assigned



to an activity after it is approved and scheduled to begin.We must use other methods.Although there are several methods for manpowerestimating, the three most common methods are shown inExhibit 3.1. The method chosen is based upon thecomplexity of the task, the risks, the availability of theworkers (if known in advance), and the time and moneyavailable for estimating. Each estimating method comeswith its own accuracy. The accuracy column in Exhibit 3.1may be reflective of just one industry. The accuraciesshown for a parametric estimate may reflect theconstruction industry whereas in IT the accuracy may be150% to +200%.

Exhibit 3.1 Traditional Estimating Techniques
Parametric EstimatingParametric estimating is based upon statistics. Forexample, a contractor estimates that, based upon typicallabor rates in the community, the construction cost of ahome is approximately $125/square foot. Therefore, if thebuilder knows that you want to build a 4000‐square‐foothome, the construction cost (excluding the cost of the land)would be approximately $500,000. If you live in a high costof living area, the cost per square foot might be



$200/square foot in which case the construction cost willbe $800,000.Although parametric estimates are based upon statisticaldata, they can be inaccurate and lead to large costoverruns. Parametric estimates are usually made at the topof the WBS and, as such, are often referred to as “quickand dirty” estimates.Parametric estimates are often used in competitive biddingwhen the company knows that the chances of winning thecontract may be low and the company does not want toincur large bidding costs. The company may respond to aninitial request for quotation with a parametric estimate andthen use a different estimating method if the client asksseveral of the low bidders for a formal proposal.Parametric estimates in the construction industry are quiteaccurate because of the volume of information that hasbeen accumulated over the years. In IT, where we seem tocome up with new computer languages every 5–10 years orless, parametric estimates may be highly inaccurate.
TIP Parametric estimating provides a valuable start atan accurate estimate that could be refined well as moreWBS details are uncovered.
Analogy EstimatingAnalogy estimating, also called budgetary estimating, islike parametric estimating in that they both are made atthe top levels of the WBS. However, with analogyestimating, the estimator can adjust the standard basedupon the degree of difficulty factor. As an example, acompany has a standard estimate of 600 hours to perform atask. The estimator, or subject matter expert, believes that



this task is 25% more complex than the standard task andtherefore uses 750 hours as the estimate.Analogy estimating is the most common form of estimatingbut is highly dependent on the skill of the person doing theestimating to determine the degree of difficulty factor.Analogy estimating is more accurate than parametricestimating and is used during competitive bidding efforts.The inaccuracies in the analogy estimates are usually thesame as the profit percentage added into the proposal. Ifthe analogy estimate can be off by 15%, the company maytry to negotiate a 15% (or higher) profit margin in thecontract.Analogy estimates require the development of standards asa starting point in the estimating process. Some standardsare based upon the man‐hours needed in a worst‐casescenario whereas other standards might be based upon abest‐case scenario.
TIP In the future of project workforce estimating,technology could enhance the likelihood of a moreaccurate budgeting starting point.
Ground‐up (Grassroots) EstimationThe most accurate workforce estimating method is “grassroots,” bottom‐up, or engineering estimating. Theseestimates are made at the lower levels of the WBS and arehighly accurate. The disadvantage of this technique is thatmonths or even years may be required to estimate aproject, thus making estimating a cost endeavor.A small Midwest construction company decided to give alltheir clients the best possible estimates. They priced out alljobs using detailed drawings at level 5 of the WBS.



Unfortunately, they won only one job out of seven andeventually went out of business because of their estimatingprocess. They could never recover their bidding costs.Some companies maintain a bid and proposal (B and P)budget to bid on large complex projects that may requirethis amount of detail. In the aerospace and defenseindustries, it is common for some large projects to requireyears to be bid on. There could be hundreds of peopleinvolved in the estimating of one large job because theestimating is usually done from detailed blueprints ratherthan just sketches.One of the reasons for the high degree of accuracy of theseestimates is that the projects are normally large enoughsuch that resources can be assigned full‐time for theduration of the project.
TIP In the future, risks stemming from the high level ofefforts in engineering estimating could be mitigatedwith technologies that continue to bring the real andvirtual together.
Applying Learning Curves in
Workforce EstimationIn manufacturing organizations, or companies that have agreat many tasks that are labor‐intensive and repetitive,learning curves or experience curves can be used. Theprinciples behind a learning curve state1:

The time required to perform a task decreases as thetask is repeated.The amount of improvement decreases as more unitsare produced.



The rate of improvement has sufficient consistency toallow its use as a prediction tool and a basis forestimating.
TIP Use of learning curves for workforce estimatingrequires a mature leaning organization culture and acommitment to the role of data in planning.

The learning curve in Exhibit 3.2 is a hyperbolic function. Itimplies that learning can go on forever, but that is not thecase. The curve is based upon:
A statistically derived relationship between the pre‐production unit hours and first‐unit hours that can beapplied to the actual hours from the pre‐productionphase.A cost estimating relationship (CER) for first‐unit costbased on physical or performance parameters can beused to develop a first‐unit cost estimate.The slope and the point at which the curve and thelabor standard value converge are known. In this case,a unit‐one value can be determined. This isaccomplished by dividing the labor standard by theappropriate unit value.



Exhibit 3.2 Typical Learning CurveLearning curves are hyperbolic functions. But whenhyperbolic functions are drawn on log–log paper, theyappear as straight lines. Previously we said that, withlearning curves, the rate of improvement is relativelyconstant every time production doubles. Therefore, if youhave an 80% learning curve, then if the 200th unit requires1000 hours, then the 400th unit would require 80% of thetime required for the 200th unit, or 800 hours.In most cases, the Y‐axis is hours rather than dollarsbecause dollars can change because of salary adjustments.Learning curves are for labor‐intensive efforts becauselabor can learn. There are several sources of learning tosupport the usefulness of these curves:
Labor begins working with more efficiencyWork specialization and methods improvementsIntroduction of new production processesGetting better performance from production equipment



Changes in the resource mixProduct standardizationProduct redesignIncentives and disincentives for performance
Understanding the Learning Curve
EffectIn Exhibit 3.2, the learning curve was shown as a thin line.In reality, because of the differences in the way that peoplelearn, the actual learning curve is a thick line, or whatsome people call a learning curve envelope. As an example,the hours needed for the 20th unit could be between 200and 300 hours based upon the grade level of the worker tobe assigned.The envelope is a limitation to the use of learning curves.Other limitations include:

The learning curve does not continue forever. Thepercentage decline in hours/dollars diminishes overtime.The learning curve knowledge gained on one productmay not be extendable to other products unless thereexist shared experiences.Cost data may not be readily available to construct ameaningful learning curve.Other problems can occur if overhead costs areincluded with the direct labor cost, or if the accountingcodes cannot separate work packages sufficiently toidentify those elements that truly demonstrateexperience effects.



Quantity discounts can distort the costs and theperceived benefits of learning curves.Inflation effects must be expressed in constant dollarsor hours. Otherwise, the gains realized from experiencemay be neutralized.Learning curves are most useful on long‐term horizons(i.e. years). On short‐term horizons, the benefitsperceived may not be the result of learning curves.
TIP To enhance the effect of learning curve,technology, such as simulation, could take into effect thedistinct differences across product conditions.
Estimating Management and Support
NeedsSmall projects are managed by a single person who isnormally appointed by someone from the upper echelons ofmanagement. Since the salary of the project manager isknown, estimating the management support costs is notcomplex even if the project manager is part‐time on theproject. Some companies have the project managersassigned as indirect costs paid out of overhead, but thispractice is not recommended.On larger projects, management support may be all thepeople assigned to a project management office. Thisincludes the project manager and all of the deputy orassistant project managers. In this case, the projectmanager would be full‐time but the assistant projectmanagers could be part‐time.During the project selection and approval process it may beimpossible to know the size and composition of the



management support needs. As shown in Figure 3.1, and asa rule of thumb, management support for labor‐intensiveprojects is generally 12–15% of the total labor needed forthe project. If 20,000 hours of labor are needed on aproject, then 3000 hours of management support may benecessary. For capital‐intensive projects, such as installinga new piece of capital equipment, management support isabout 8–10% of total labor.

Figure 3.1 Management Support Rules of ThumbThe management support cost is heavily dependent on thecomplexity and risks of the project as well as theorganization's project management maturity level. Inmature organizations where workers (including line



managers) are reasonably mature in project management,the management support costs may be less.In some companies, management support costs also includethe cost for line managers and executives to attend projectreview meetings on a periodic basis. Some companies allowfunctional managers to charge one or two hours a week asa direct labor charge against the project to attend projectreview meetings and other project‐related work such assupervision of their workers who are assigned to theproject. Executives may also charge two hours a week tothe project if they are functioning as a project sponsor. Thisoccurs most frequently on larger projects that are beingperformed for external clients.
Identifying Hidden Labor CostsThere are often hidden costs involving manpower thatsuddenly appear on a project. This happens because, as aproject manager, we must expect the unexpected. Whenproblems occur, the result is normally a meeting or a seriesof meetings. There are many reasons why escalations takeplace regardless of how well planning was conducted.Brainstorming meetings usually result in hidden costs. Onsome projects, there can be a need for severalbrainstorming meetings. Quite often, these meetingsinvolve workers who may not be part of the project teambut may have valuable ideas and possible solutions toproblems. These individuals may ask for charge numbersagainst which to allocate their time. As the ways of workingcontinue to change to a more collaborative approach, thereis likely a wider use of brainstorming, even virtually, andthe implications of that shift have to be considered inworkforce estimating.



Another example is when employees have personal issues,such as with an employee performing in a toxic manner.These employees may require counseling sessions withHuman Resource Department personnel and use theircharge number for billing their time in the meetings.If the meetings are held away from your company, thenthere may be additional costs for airfare, meals, lodgings,and so forth. But the real hidden cost might be the salariesof the people who must accompany you to the meeting. Ingeneral, anybody accompanying you to the meeting will askfor a direct labor charge number to bill their time againstyour project. If two managers are accompanying you to themeeting, and for simplicity's sake we assume that the totaltime including travel will be three days, then the cost couldbe significant. If the salary of the two managersaccompanying you is $200/hour fully burdened, then theadditional charge against the project might be $9600 plustravel expenses. If several meetings are required, the costscould become quite large.Some companies establish travel budgets as part of projectcost estimating. The travel budgets may include salaries aswell as travel costs. Even though the contract may be afirm‐fixed‐price effort, the travel budget may be treatedseparately as a cost‐reimbursable add‐on.This topic of hidden workforce costs is becoming a criticalone to include in the project manger's risk managementpractices. With the improvements in learning acrossprojects, there is a better chance that the impact of suchhidden costs will be properly addressed in projectcontingencies or that the project manager will have somepre‐planned actions to be creative with how these costscould be handled.



The Impact of Documentation on
Labor CostsIt would certainly be nice if we could achieve paperlessproject management. Unfortunately, even with dashboardreporting efforts, other reports and handouts for a meetingremain necessary.The steps needed to prepare a report include:

Organizing the reportWritingTypingProofingEditingRetypingGraphics ArtsApprovalsReproductionDistributionClassificationStorageDisposal
These steps take time. Some companies estimate thatbetween eight and ten hours per page are needed toperform all these steps, including everyone who may beinvolved.It is imperative that, when negotiating for resources for theproject, you have a clear identification of what reports areneeded so that you can negotiate for people who have



writing skills. Getting to the end of a project anddiscovering that you have workers who lack writing skillscan pose a problem.It is also important to price out the man‐hours needed toprepare the reports. This is another reason for clearlyknowing the documentation requirements of a project. If aworker tells you that they need eight hours to perform atest, then you might allocate eight hours for the worker inthe budget. Later, you discover that the worker charged 24 hours against your project because nobody included the 16 hours that were needed to write up the results of the tests.This category of workforce efforts is one of the ripest fortechnology disruption. With the continual advances inartificial intelligence (AI), generative AI could not only takecare of most of the report writing work but also help infilling the writing skills gaps that might exist in the projectteam. This massive change in how project teams work, willnot only lead to much higher efficiencies but also result inan updated view of where the project manager and projectteam spend their time. The project workforce mightbecome visible again.
The Need for Workforce Backup PlansWe all run the risk that something unforeseen may happento one or more of our critical resources. Sometimesresources are removed from our project immediately tohelp put out fires elsewhere in the company. Sometimespeople resign and leave the company immediately. Othertimes, people simply get sick or get hurt, and we end upwith no qualified replacement.Most well‐managed companies develop succession plans forpeople in management slots. Each manager is expected tohave someone in their organization ready to fill their



position should they get transferred, promoted, or becomeill. Years ago, large Government programs overfunded theprogram management offices that were providinggovernance for the programs. People assigned to theprogram management offices were expected to serve as abackup for one or more program office workers shouldanything bad happen. The Government recognized this asan over‐management cost and was willing to incur thecosts.As reflected by Figure 3.2, backup planning requiresanalysis of multi‐data pieces and developing and using aholistic approach to look at the project end‐to‐end in orderto come up with good and diverse recommendations. Mostproject teams are running lean and mean. Functionalorganizations support training programs for resources andsubject matter experts such that more than one person isqualified to fill a position. The learning curve forreplacements in the functional ranks may be low. However,based upon the size of the project, it may be advisable tohave one or more assistant project managers assigned whocan fill the shoes of the project manager in an emergency.The assistant project managers may be part‐time ratherthan full‐time workers on the project. Obviously, the size,risk, and complexity of the project are the determiningfactors.



Figure 3.2 Criticality of Backup PlanningToday, we are working on projects that are longer thanbefore and more strategic in nature. Allowing theseprojects to fail could be quite costly. The solution is now inthe development of backup plans for key project workforcepersonnel as well as individuals in key managementpositions. Backup planning is now becoming a criticalcomponent of workforce planning.
Common Challenges in Workforce
EstimationAs you can surmise, there are numerous manpowerestimating problems that can occur on a project. Some ofthese problems include:



Poor manpower estimating techniques and/orstandards, resulting in unrealistic budgetsOut‐of‐sequence starting and completion of activitiesand events that may create problems when resourcesshould be assigned to the project or leave the projectInadequate WBS that makes it difficult to accuratelydetermine the hours needed for a work packageManagement reducing budgets or bids to becompetitive or to eliminate “fat,” and you are asked toslash your manpower estimates or use lower‐salariedworkersInadequate formal planning that results in unnoticed,or often uncontrolled, increases in scope of effort, thusrequiring additional man‐hoursUnforeseen technical problems resulting in the need formore man‐hoursSchedule delays that require unplanned overtime oridle time costingFailure to understand customer requirementsUnrealistic appraisal of in‐house capabilities of theworkersMisinterpretation of information such that more work isactually neededUse of wrong estimating techniques for manpowerestimatingFailure to assess and provide for risks in the manpowerestimatesAccepting customer requests for changes or additionalwork without management approval



Having scope changes approved but not havingsufficient manpower to work on the scope changes
The Essential Value of Enterprise Risk
ManagementFuture project workforce estimating excellence could buildon a foundation of advanced risk management practices.Risk management is the cornerstone of proper projectmanagement. With the critical proactivity shift that projectmanagers esteem to look for, risk management serves thatneed. By nature, risk is due to uncertainty, and it is aboutsomething that has not yet happened. In the case ofworkforce estimating, the project manager's ability topredict what to do to handle uncertainty and complexity inestimating future workforce needs, will depend on theconsistency of utilizing enterprise risk manager. Theenterprise element is a unique advantage.The enterprise view of risk management enables a holisticunderstanding of the multiple factors that come togetheraffecting the ability to properly estimate workforce needs.These factors include multi‐tasking, multiple moving partswithin the project portfolio, political agendas, leadershipbehavioral consequences, and are all examples for the needto perform enterprise risk management.Enterprise risk management (ERM) is usually present inorganizations that have matured in their practice of projectand program management. Naturally, these organizationswould form an ERM committee that would include a few ofthe key executives, such as the Chief Financial Officer(CFO) and several others. This committee's focus isensuring that the right dialogs and proper level ofstakeholder involvement in proactive project planning andcontrol activities take place. This could directly contribute



to better estimates upfront and an active engagement inthe workforce estimating refinements that need to continueto take place.ERM looks at risk both functionally and organizationally.The organizational piece combines culture, leadership, andsupporting enablers. Although the managementinvolvement in this committee could be yet another item onthe list of what should be estimated, as was highlighted inFigure 3.1, it is an investment that would pay off inreaching the achievement of the right valuable outcomesfrom planning for the right skills and numbers ofworkforce.An important success element in the success of ERM ishaving the right people in the room and running the rightopen tough dialogs. The art of proper workforce estimatingin the future hinges on our ability to see risk managementand the potential projects and extended environmentuncertainties as opportunities to better learn and use thatlearning to make better decisions around our estimates andthe related risk handling strategies. Figure 3.3 is anopportunity to rethink the stakeholders who need to beinvolved in ERM and having more of a meta view of who toinclude in the ERM activities, which ultimately contributesto enhancements in planning and estimating. The valueangle is also a critical future shift. When we estimate theworkforce, we are going to focus on the value expected outof the properly developed WBS, or at least in the case ofagile, a nicely prioritized backlog that is value centered.



Figure 3.3 Enhancing Estimating with ERMHolistically ERM could contribute to canceling non‐value‐added programs and projects. This will free up resourcesand focus their use in the most critical projects. Thisportfolio capability ensures that we are investing in theright projects and assigning our workforce accordingly.Achieving this level of practice maturity is linked to howclosely the executives lead and the example theydemonstrate. This is the new wave of project managementwhere project success is refined as projects are seen moreas strategic vehicles in the future. The last element of thefigure is activated with the intelligence that data andtechnology enable in the future and thus elevates theimpact of ERM in bringing a higher planning and workforceestimating quality.
Note1 The learning curve material has been adapted fromKerzner, H. (2022). Project Management: A Systems

Approach to Planning, Scheduling and Controlling , 13.Hoboken, NJ: John Wiley and Sons; Chapter 18.
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Monitoring Workforce Expenditures

LEARNING OBJECTIVES

Understand workforce tracking systemsIdentify workforce metricsIdentify workforce reporting techniques
Keywords Business models; Cost tracking;
Documentation; Trend analysis; Workforce metrics

Initiating Workforce Expenditure
TrackingOne of the questions facing most project managers is whento begin tracking project manpower. There are severalcompelling reasons for wanting to begin the trackingprocess at the beginning of the project:

The people assigned to the project are at a higher orlower pay grade than anticipated. The earlier this isdiscovered, the quicker the adjustments can be made.We have a shortage of qualified resources.We are using overtime right at the start of the project.The resources that were scheduled to work on a full‐time basis are working only part‐time.Critical resources have left the company.



In the early life cycle phases of a project, there arenumerous opportunities to correct problems or head offdisasters, and the cost of correcting the problems is usuallylow. In the later life cycle phases, the opportunities tocorrect problems are significantly less, and the cost ofcorrections is large.
TIP Initiating workforce expenditure tracking earlierprovides a strategic opportunity for enhancedmanagement of the project budget.
Converting Work Hours into Financial
MetricsUnless we know in advance specifically which people willbe assigned to a project, we can only make an educatedguess as to what the salaries will be, and this isaccomplished using a blended rate. The blended rate allowsus to develop a cost baseline for the project. But after theworkers begin performing work, how do we convert theactual hours worked to dollars? There are three choices:

Work is initially priced out at the department average,and all work performed is charged to the project at thedepartment average salary, regardless of whoaccomplished the work.Work is initially priced out at the department average,but all work performed is billed back to the project atthe actual salary of those employees who perform thework.The work is initially priced out at the salary of thoseemployees who will perform the work, and the cost isbilled back the same way.



Reporting worker costs on an average salary is not goodbecause, if the worker was earning more money than theaverage salary, you lost money and did not realize it. If theworker was earning less than the average salary, you mayhave made extra profit and did not realize it.Allowing all hours worked to be reported using the full‐burdened salary of the worker is best. However, somecompanies do not allow this to happen because the projectmanager could end up with the knowledge of the exactsalary of all the workers on the project team. This exampleillustrates how important it is to track both hours anddollars.
TIP Advancements in digitalization could be anopportunity to address the concern with access to actualsalaries and simplifying the transition from average toactual data.
Balancing Hours and Dollars in
Project TrackingMost people that use the earned value management system(EVMS), seem to prefer to track only dollars.Unfortunately, dollars alone cannot give you an accuratepicture of how well the resources are being deployed.When analyzing resources, it is necessary to track bothhours and dollars.As an example, let's consider a work package whereschedule variance is positive, and the cost variance isnegative. This means that we are ahead of schedule butover budget. There are several possible causes for this,including:



Use of overtimeUse of higher‐than‐expected salaries or higher‐than‐planned for pay gradesAdditional resources were added to the work packageOther causes
As you can see, we must dig deeper to find out the rootcause of the variances, whether favorable or unfavorable.Now, let's report both hours and dollars. In this example,we will assume the cost variance in dollars is unfavorable,but the cost variance in hours is favorable. Therefore, weare spending more money with fewer hours, which impliesthat we are using higher‐salaried workers than weoriginally planned on using.As reflected by Figure 4.1, the topic of workforce trackingcould additionally be more complicated when other factorsare added to the mix. For example, changes in the workbreakdown structure, different staggering of work,globalization impact, or higher utilization of technology. Itis critical that the project manager remains vigilant incapturing and presenting an accurate picture of workforceutilization that supports proper and timely decision‐makingresulting in any necessary shifts.



Figure 4.1 The Dynamic Nature of Workforce Tracking
Analyzing Workforce MetricsIn addition to cost metrics, it is also important to establishmetrics that show the skill level of the workers assigned aswell as the number of workers. Examples appear inExhibits 4.1 and 4.2.



Exhibit 4.1 Assigned Versus Planned Resources

Exhibit 4.2 Grade Level of Assigned ResourcesExhibit 4.1 shows the number of resources actuallyassigned for each work package versus what was planned.For Work Package #1, five resources were planned, but



only four are assigned. This could indicate a shortage ofresources or that the four resources assigned are able toperform the work of the five resources that were planned.For effective workforce planning, it is important tounderstand the quality, or the grade level, of the resourcesassigned. This is shown in Exhibit 4.2.As shown in Exhibit 4.2, nine people were assigned to theproject in February. However, even though the workforceplan called for nine people to be assigned, the workers maynot be at the correct pay grade. As an example, let'sassume that a Grade 8 has better skills than a Grade 7, anda Grade 7 has better skills than a Grade 6. If the workforceplan for February required nine workers, then theheadcount is correct. But if the workforce plan was basedupon only Grade 7 and Grade 8 workers to be assigned,then five people are assigned with less than expected skills.Some companies, such as construction organizations,employ salaried workers, hourly workers, and contractedworkers. Each worker can have a different base salary orfully burdened salary. An example of the headcount metricmight look like Exhibit 4.3.



Exhibit 4.3 Head‐Count MetricAnother important metric appears in Exhibit 4.4.



Exhibit 4.4 Regular, Overtime, and Unstaffed HoursAs shown in Exhibit 4.4, it is also important to know whenthe resources will be working on your project. Workersperforming their activities overtime will most likely be paidmore than when they work on regular time. Exhibit 4.4 alsoidentifies whether there exist unstaffed hours.
Analyzing Spending TrendsExhibit 4.5 illustrates a typical spending or S‐curve for aproject. The Y‐axis could be dollars or hours. For statusreporting to a client, it is usually dollars, but for manpoweranalysis, it could be hours or dollars.



Exhibit 4.5 The Spending CurveThe financial baseline, or planned value of work, is the waythe contractor plans on assigning resources andaccumulating costs on the project. This is the way it willprobably appear in the proposal if this is part ofcompetitive bidding.The customer's payment plan is the way that you willreceive payment for the work performed. Since thepayment plan appears after the work is performed, thecontractor may have to use their own money to fund theproject during the gap. Some contracts allow for a cost ofcapital clause to appear in the contract whereby thecontractor is allowed to charge the client the interest onwhatever money is borrowed to fill the gap.If the contractor does not have the necessary funding tostart the work according to the financial baseline, then thecontractor may begin assigning the resources closer to thecustomer's payment plan than the financial baseline. Therehave been many lawsuits over this, especially when the end



date of the project slips because of the delay in assigningresources when stated in the proposal.
TIP As part of proper risk management, the projectleader should continuously analyze spending trends tomitigate the chances of legal trouble.
Example of Termination LiabilityThere are a multitude of reasons why projects get canceledprior to the planned completion date. When the project isinternal to your company rather than for an external client,the resources simply return to their respective functionalorganizations, awaiting their next assignment. But if theproject is being funded as contracted work for an externalclient, there may be a termination liability clause includedin the contract.Termination liability is the amount that the client owes thecontractor for the privilege of canceling the contract priorto the regular completion date. Termination liability appliesto manpower and procurement activities, but we willconsider only labor.Assume your company was awarded a six‐month contractwhere the fully burdened labor costs were $50,000 eachmonth for six months beginning the first of March. At thebeginning of May, the client informs you that they wish tocancel the contract at the end of May. The terminationliability fee in this example is 80% of the following month'slabor. The rationalization for this is that you may have tolay people off, and this 80% would be part of theirseverance package or placing the workers temporarily inan overhead pool as they await their next assignment orseek employment elsewhere in the company.



In the above example, you will have spent $150,000 inlabor through the end of May. Adding to this number 80%of June's labor cost, you can bill the client $190,000.Termination liability could have been 80% of the labor forthe next two or three months rather than one month. Thiswould happen if you hired contracted labor and had toagree to a minimum of several months of employment forthe workers.
Oversight of Workforce ExpendituresAccuracy and honesty in resource‐hour reporting isessential. Some contracts, such as cost‐reimbursablecontracts, allow the customer to audit the costs of theproject periodically to make sure that all the charges arecorrect and billable. On large Government contracts, theGovernment may have auditors that may reside within thecontractor's company for the duration of the contract. Theauditors may even go around the company and auditpersonnel at random, asking them what charge numbersthey are using and what projects they are working on.There have been situations on Government contracts wherethe company would be running out of money on a firm‐fixed‐price contract and then set up fictitious chargenumbers on another Government contract that was a cost‐reimbursable type contract. The workers would use thefictitious charge numbers that would end up being billedagainst the cost‐reimbursable contract when they wereperforming work on the firm‐fixed‐price contract that wasalmost out of funds. By the time that the fraud wasdetected, more than $5 billion in phony charges hadaccumulated.As illustrated by Figure 4.2, it is critical that there is aproper level of oversight throughout the project lifecycle tohandle outcomes of audits, internal changes, and possible



customer's updated plans. Transparency in conducting theoversight is critical, and the use of advanced data analyticscontributes to gaining more meaningful insights from theoversight efforts. We do have laws requiring truth ofdisclosure of information, especially financial informationrelated to workforce charges.

Figure 4.2 Workforce Oversight
Setting Reporting Intervals for
Workforce StatusEverybody recognizes the need for effective reporting ofinformation, but most people simply do not know whatinformation should be reported and how frequently. Theinformation being reported depends on the type of projectand characteristics of the organization. Project‐drivenorganizations generally report status differently than non‐



project‐driven organizations. Project‐driven companies mayreport status daily or weekly, whereas non‐project‐drivencompanies report monthly.The information provided in the report can vary based uponwho will be receiving the report. In general, theinformation is provided as shown below. Even withsophisticated software, companies cannot calculatechanges in the overhead rates on a daily basis. Somecompanies even do it just yearly. On a weekly basis, or evena daily basis, project managers are interested in the directlabor hours and dollars. While some people argue this,most project managers appear to control hours rather thandollars.Weekly reporting:
Direct labor hoursDirect labor dollars

Monthly reporting:
Direct labor hoursDirect labor dollarsOverhead and G&AOther expendituresMaterialsVariances (in hours, dollars, or percent)Cumulative‐to‐date dataPayments madeProfits bookedProblems



TIP Sensitivity in selecting which workforce data getsreported and how frequently, is dependent on whoreceives the report and the degree of being project‐based.
Documenting Challenges in
Workforce ReportingMost people that work on projects seem to treat reports asred tape that prevents them from doing their job. On someprojects, people may spend as much as 25–30% of theirtime writing reports. Although we are trying to go topaperless project management, some reports are stillneeded.The three reports commonly created are:

1. Progress reports: These reports indicate how manyresource hours were spent on each one of the workpackages during the reporting period.2. Status reports: These reports tell us about thevariances in resource hours between planned work andperformed work. These are the man‐hour variances andcan be favorable or unfavorable.3. Forecast reports: These reports indicateapproximately how many resource‐hours will be neededto complete the remaining work packages, whetherthey are still open or haven't started yet. This isimportant so that management knows when theresources will be freed up to work on other projects.
There is additional information that will appear in eachreport, but we are just focusing on resource hours.



Young and inexperienced project managers place too heavya reliance on computer technology for status information.While computer technology can tell you the hours worked,it cannot tell you if the right resources were assigned or ifthe resources are doing the work correctly.Computer printouts have value, but they are not areplacement for walk‐the‐halls management or other waysof directly pulsing what truly is happening with the projectteam. Talking to the people and seeing how they performthe work is the only real way of determining if the rightresources were assigned. On large projects, this may bedifficult to do.
TIP Having the most fitting workforce for the project'sneeds remains a cornerstone for what the projectmanager should focus on, rather than just purely thehours.
Optimizing the Business Models
Around Workforce StrengthsOrganizations exist for a reason. They provide products,solutions, and services that affect the sustainabilityagendas of the future. Whether the origination exists toachieve a profit or is a non‐profit, the organization mustdevelop its business model to align with its purpose and thecapabilities of its workforce.As seen in Figure 4.3, the dynamics of workforce strengthsare changing fast. This is, in large part, due to the fast‐growing enablement of the workforce with digitalization.The workforce in the future will be equipped in a way thatmakes it possible to reinvent the business models, given theincreased capacity, the higher possible efficiencies, shorter



product life cycles, and the almost complete collapsebetween the real and the digital. This is a work revolutionthat has never been encountered, and it is taking placewhile we have about five generations of the workforce inthe workplace collaborating at the same time.

Figure 4.3 Business Model ConsiderationsThe six areas resulting from enhanced workforce strengthsshown in Figure 4.3 could collectively contribute torethinking an organization's business model. Most of theseareas are directly a reflection of enhancements resultingfrom ongoing digital transformation achievements. Theworld of work is transformed, and no matter the industry,the impact of technology on where the workforce spends itstime, and why, is being questioned and is changing.The massive amount of meaningful data and the relativelyeasy and economic access to it have opened the door forstronger collaboration, created a more open businessecosystem, allowed partners to work closely withorganizations, and led to the introduction of many new



startups. In the future, full‐time and contract workforceswill have more exciting work opportunities and will be ableto use the improved decision‐making capacity to have amore relevant impact on the work results. This moreempowered future workforce will be able to reach strategicchoices more fluidly and thus create flatter structures andbusiness models that are enriched by being able to movefast to value.Organizational design that is done in a more projectizedway with a focus on outcomes will also support innovationsin future business models. When this is coupled with higherconnectedness with the customer, project workforce willdevelop new definitions for project success that serve moredynamic business models. These models will be anchored incultures and a workforce that are able to adapt fast withthe changing market conditions and the increasingcustomers' expectations. Much of the ability to rethinkfuture business models is serviced by the new levels ofefficiency that are achieved through technologicalinnovations when well used by the project workforce.



5
Growth of Innovation Project Teams

LEARNING OBJECTIVES

Identify innovation needsIdentify types of innovationsUnderstand principles of co‐creationUnderstand definitions of success and failureUnderstand innovation valueIdentify characteristics of an innovation cultureUnderstand the need for innovation portfolioanalysis
Keywords Agile; Innovation project management office;
Need for innovation; Prompt engineering; Types of
innovation

The Need for Innovation and
CreativityOver the past three decades, there has been a great deal ofliterature published on innovation and innovationmanagement. Companies need some degree of innovationfor growth. Converting a creative idea into reality requiresprojects and some form of project management. Staffingmust include workers that can think creatively.Unfortunately, innovation projects may not be able to be



managed using the traditional project managementphilosophy we teach in our project management courses.We must be sure that the workers assigned have innovationcapabilities. Innovation varies from industry to industry,and even companies within the same industry cannot cometo an agreement on how innovation management shouldwork. This adds complexity to staffing.It is inevitable that, over the next several years,professional organizations such as the Project ManagementInstitute [PMI ®, 2024] will recognize the need to beginsetting some standards for staffing projects requiringinnovation. This may appear as a certification program ininnovation project management (IPM) or a series ofcourses. It may also appear as an IPM Manifesto like theAgile Manifesto.This combination of ingredients to enhance the opportunityfor innovation growth is summarized in Figure 5.1 and willrequire continued nurturing by the project manager and bythe future's workforce. The greatest innovation in the nextdecade may be the recognition and advancement of IPM asa career. The intent of this chapter is to identify several ofthe differences between traditional and IPM along with theaccompanying staffing challenges and to provide the basisfor understanding the need for some degree ofstandardization in IPM.



Figure 5.1 Innovation for Growth
Introduction to InnovationCompanies need growth for survival. Companies cannotgrow simply through cost reduction and reengineeringefforts. Also, companies are recognizing that brand loyaltyaccompanied by a higher level of quality does not alwaysequate to customer retention unless supported by someinnovations. According to management guru Peter Drucker,there are only two sources for growth: marketing andinnovation [Drucker, 2008]. Innovation is often viewed asthe Holy Grail of business and the primary driver forgrowth. Innovation forces companies to adapt to an ever‐



changing environment and to be able to take advantage ofopportunities as they arise.Companies are also aware that their competitors willeventually come onto the market with new products andservices that will make some existing products and servicesobsolete, causing the competitive environment to change.Continuous innovation is needed, regardless of currenteconomic conditions, to provide a firm with a sustainablecompetitive advantage and to differentiate themselves fromtheir competitors.The more competitive the business environment, thegreater the investment needed for successful innovation.Companies with limited resources can take on strategicbusiness partners and focus on co‐creation. However,assumptions must be made as to whether the partners haveassigned workers with the required skills.For years, project management and innovationmanagement were treated as separate disciplines. Asindicated in Figure 5.2, innovation success requiresbuilding a foundation that has multiple ingredients, riskappetite, change management, and a mindset shift.



Figure 5.2 Innovation FoundationInnovation requires an acceptance of possibly significantrisk, fostering of a creative mindset, and collaborationacross organizational boundaries. Innovation management,in its purest form, is a combination of the management ofinnovation processes and change management. It refers toproducts, services, business processes, and accompanyingtransformational needs whereby the organization mustchange the way they conduct their business. It requires adifferent mindset than the linear thinking model that hasbeen used consistently in traditional project managementpractices.Project management practices generally follow theprocesses and domain areas identified in the PMIs PMBOK
® Guide . But now, companies are realizing that innovationstrategy is implemented through projects. Simply stated,we are managing our business as though it is a series ofprojects. Project management has become the deliverysystem for innovation, and staffing is a critical component.Today's project managers are seen more as managing partof a business than managing just a project. Projectmanagers are now treated as market problem‐solvers andexpected to be involved in business decisions as well as



project decisions. End‐to‐end project management is nowcoming of age. In the past, project managers were activelyinvolved mainly in just project execution with theresponsibility of providing a deliverable or an outcome.Today, with end‐to‐end project management, the projectmanager is actively involved in all life‐cycle phases,including idea generation and product commercialization.For decades, most project managers were trained intraditional project management practices and were ill‐equipped to manage innovation projects. Projectmanagement and innovation management are now beingintegrated into a single profession, namely IPM.Several years ago, a Fortune 500 company hiredconsultants from a prestigious organization to analyze theirbusiness strategy and to make recommendations as towhere the firm should be positioned in 5 and 10 years andwhat they should be doing strategically. After theconsultants left, the executives met to discuss what theyhad learned. The conclusion was that the consultants hadtold them “What” to do, but not “How” to do it. Theexecutives realized quickly that the “how” would requiresuperior project management capabilities, especially forinnovation. Assigning the correct workforce was critical.The marriage between business strategy, innovation, andproject management was now clear in their minds.Organizations need the ability to manage a multitude ofinnovation projects concurrently to be successful, andtherefore IPM is being supported by corporate‐levelportfolio management practices. IPM cannot guaranteethat all projects will be successful, but it can improve thechances of success and provide much‐needed guidance onwhen to “pull the plug,” reassign resources, and minimizelosses.



Types of InnovationAccording to Webster's Dictionary, innovation can bedefined simply as a “new idea, device, or method.”However, innovation is also viewed as the application ofbetter solutions. This is accomplished through moreeffective products, processes, services, technologies, orbusiness models that are readily available to satisfy marketneeds.From an organizational perspective, innovation may belinked to positive changes in efficiency, productivity,quality, competitiveness, and market share. Researchfindings highlight the importance of the firm'sorganizational culture in enabling organizations totranslate innovative activities into tangible performanceimprovements [Salge & Vera, 2012]. As part of workforceplanning, organizations can also improve profits andperformance by providing workers with adequate resourcesand tools to innovate, in addition to supporting theemployees' core job tasks. The tools that workers must usemust also be considered in staffing activities.Companies have been struggling with ways to classify thedifferent forms of innovation. This has a serious impact onstaffing. In one of the early studies on innovation, Marquis[1969] differentiated between incremental and radicalinnovation. Incremental innovation is a slight change to anexisting product, whereas radical innovation is a changebased upon a completely new idea. Incremental innovationfocuses on existing markets and enhancements of existingproducts and services as well as refinements to productionand delivery services [Danneels, 2002] and [Jansen et al.,2006]. Radical innovation focuses on the development ofnew technologies usually targeted for new markets, whichadds a great deal of uncertainty and risk [O'Connor & Rice,2013] and [Garcia & Calantone, 2002].



Exhibit 5.1 shows some typical categories for productdevelopment innovation. As we go from add‐ons to complexsystems, ambiguity and complexity will usually increase.Project managers may find it difficult to definerequirements, understand changes in the marketplace,estimate time and cost, perform risk management, and dealwith extensive meddling from stakeholders. Projectmanagers may not be qualified to manage each type ofproduct innovation project, and this does not include othercompany innovation projects such as service‐relatedprojects, new processes, and transformational projects.Effective workforce planning requires a goodunderstanding of what type of innovation knowledge eachworker might possess.

Exhibit 5.1 Typical Types of Innovation for ProductsSome projects can begin as incremental innovation andthen expand into radical innovation. This could require achange in team members. Project teams responsible forincremental innovation respond to changes in marketconditions, whereas radical innovation teams perform in amore proactive manner. Radical innovation teams are



multidisciplinary and self‐managed. They must have opencommunication channels to share ideas and solve problemsrapidly.For innovation to occur on a repetitive basis and for a firmto retain its competitive advantage, the organization mustcreate and nurture an environment conducive forinnovation. Executives and managers need to break awayfrom traditional ways of thinking and use change to theiradvantage. There is a great deal of risk, but with it comesgreater opportunities. Innovations may force companies todownsize and re‐engineer their operations to remaincompetitive. The impact that innovation can have on theway that a firm runs its business is often referred to as adisruptive innovation. We must remember that manyprocess innovations result in disruptive changes ratherthan sales.Wheelwright & Clark [1992], were one of the first toidentify how diverse types of innovation projects canimpact the way a firm is managed and that organizationalchange may occur frequently to maintain an innovationenvironment. The authors argue that companies arechallenged with linking innovation projects to thecompany's strategy and that, although each project mayhave its own business strategy, there must still exist alinkage to the firm's overall business strategy. In an earlierwork [Abernathy & Clark, 1985], projects were classifiedaccording to the firm's technical and marketingcapabilities, which became the basis for identifyingcompetence‐enhancing vs. competence‐destroyinginnovations. Therefore, workers assigned to projectsrequiring innovation should be familiar with the firm'sbusiness strategies.The innovation environment in a firm can be defined asopen or closed concerning idea generation and sources of



information. Typical sources for ideas include:
Customers, competitors, and suppliersPurchasing or licensing of technologyPrivate inventorsAcademic institutionsGovernment agencies and government‐funded researchJournals and other publicationsTechnical fairs and trade fairsOpen innovation fairs

Converting ideas to reality requires technology. There arefour levels of technology for innovation:
Level I: The technology exists within the company.
Level II: The technology can be obtained from othersources within the country.
Level III: The technology can be obtained from othersources outside of the country.
Level IV: Technology must be researched outside ofthe country and brought back to the parent company.

The central idea behind open innovation is that, withknowledge distributed around the world, companies cannotafford to rely entirely on their own research. Intellectualproperty, including inventions and patents, can be boughtor licensed from other companies [Chesbrough, 2003].Open innovation offers several benefits to companiesoperating on a program of global collaboration:
Reduced cost of conducting research and development



Potential for improvement in development productivityIncorporation of customers early in the developmentprocessIncrease in accuracy for market research and customertargetingPotential for synergism between internal and externalinnovationsPotential for viral marketing [Schutte & Marais, 2010]
Implementing a model of open innovation is naturallyassociated with risks and challenges, including:

Possibility of revealing information not intended forsharingPotential for the hosting organization to lose theircompetitive advantage by revealing intellectualpropertyIncreased complexity with controlling innovation andregulating how contributors affect a projectDevising a means to properly identify and incorporateexternal innovationRealigning innovation strategies to extend beyond thefirm to maximize the return from external innovation[West & Gallagher, 2006] and [Schutte & Marais,2010]
Regardless of whether we use open or closed innovation,techniques must be established for the capturing andstorage of information. Typical idea handling techniquesinclude:

Idea inventories



Idea clearing housesIdea banksScreening or review teams
Innovation classifications can be made in the way thatinnovation data is collected and interpreted [Oslo Manual,2005]. In this regard, innovations are represented asrelated project activities that can be classified as:

Product/service innovationsProcess innovationsOrganizational innovationsMarketing innovations
Innovation can also be classified by application. Keeley[2013], defines 10 categories of innovation by application:

Profit model (How do we make money?)Networks (Do we have collaboration or partnershipswith others?)Structure (Does our organizational structure help usand attract talent?)Process (Do we have knowledge, skills, and patents tosustain our processes?)Product performance (Do we have superior offerings?)Product system (Do we have products that areconnected or distinct?)Service (Are customers happy with our service?)Channel (Do we have the right channels ofdistribution?)Brand (Do we have distinct brand identification?)



Customer engagement (Are our products part of ourcustomers' lives?)
There are many other classification systems for innovation.Companies with limited resources may adopt a“followership” innovation approach whereby the firm waitsfor the competition to develop new products and then triesto imitate it, produce it cheaper, and at a higher level ofquality without having to recover the competition'sinnovation costs. Saren [1984] suggested classifyinginnovation projects according to five types: departmental‐stage models, activity‐stage models, decision‐stage models,conversation process models, and response models. Pich etal. [2002] characterize projects based upon informationavailable upfront to the project team:

Instructionalist project: The information needed forinnovation is available
Selectionist project: Not enough information isavailable, and there is an elevated level of uncertainty
Learning project: Susceptible to unforeseen events

Shenhar & Dvir [2004, 2007], identify innovation projectcategories as novelty, technology, complexity, and paceusing their “Diamond of Innovation.” These were some ofthe first articles that bridged innovation and projectmanagement. Another way to classify innovations isaccording to a complexity factor. One such approachidentified five different dimensions of complexity:structural, uncertainty, dynamics, pace, and sociopolitical[Geraldi et al., 2011]. Other forms of innovation include:
Hidden innovation: Performed under the radar screenand not reported with traditional metrics.



Discontinuous innovation: Project direction must bechanged in midstream because of changing conditions;rules of the game have changed quickly.
Disruptive innovation: Causes some products to beremoved from the market immediately and replacedwith new products.
Crisis‐driven innovation: Must be done rapidlybecause of a marketplace crisis, such as designing anew package to prevent product tampering.

If any form of standardization is to be established forproject managers, the starting point must be in the waythat we classify innovation projects, which then determineshow the project should be staffed. The number of differenttypes of innovation makes it clear that innovation projectmanagers and team members may need extensive trainingin IPM techniques, and the knowledge areas may besignificantly different from how we trained them fortraditional projects.
Co‐Creation InnovationCompanies with limited resources often take on strategicpartners as part of the innovation effort. The need for co‐creation might be due to:

In‐house technical resources have insufficientknowledge/skills.In‐house resources are committed to higher‐priorityprojects.In‐house talent exists, but work can be done externallyfor less money and in less time.



Regardless of in‐house talent availability, co‐creation allowsthe innovation project team members access to varioussupply chain members, including the end‐of‐the‐linecustomers that are using existing products and those thatmight eventually purchase the innovation. Unliketraditional project teams that may interface mainly with in‐house resources, the innovation project team becomesheavily involved with marketplace resources. Some of thesignificant benefits of co‐creation with market usersinclude:
Supplanted InnovationBetter alignment to the customer's needs and thecustomer's business modelMaintain technical leadership and skillsInvestigate more new business opportunitiesMaintain a defensive posture to meet competitionBalancing workloads and maintaining better assetallocationMaintaining customer goodwillImprovements to existing productsReduction in commercialization timeFaster time to marketLower risk of failureEarly identification of market reactionBetter focus on value creationReduction in innovation costsMake the company more competitive in the future andlower market entry barriers



Repeatable elsewhere
The challenge with co‐creation is identifying which peopleor actors in the marketplace should be part of theinnovation team. Selection of co‐creation partners mustconsider:

Who are the actors: End users, extreme end users,suppliers, and distributors?Should we look at a mass crowd of users? (i.e. crowd‐sorting)Do we select actors that are ordinary users or thosepossessing some proficiency in product development?Do we select ordinary/mainstream customers oradvanced customers (lead users) that have superiorknowledge and advanced needs?Should we select lead users in the idea generationstage and ordinary users in the testing stage?Does it make a difference in actor selection if we haveincremental or radical innovation?Does it make a difference in actor selection as to whatthe innovation outcome is expected to be?Can ordinary customers think out of the box?What are the pros and cons of each group of actors?Can customer involvement vary based upon the life‐cycle phase?How much freedom should we give the leading firm todesign the architecture of participation and determinewho makes decisions?How should we plan for situations where some partnersare unwilling to share information if they are already



participating in co‐creation?
In traditional project management, the PM works withfunctional managers to staff the project team. With co‐creation projects, such as in the case of pilot and co‐pilotshown in Figure 5.3, the innovation project manager mustwork with senior management and consider critical issuessuch as:

How do we recruit and find actors/customers?Will the actors function in just a support role or will itbe joint innovation?Do we understand the cost and risks of co‐creationactivities?Who will own the intellectual property rights?Will there be a sharing or revenue and/or proprietaryknowledge?Will any of the customers be unhappy and not agree toparticipate in the future?



Figure 5.3 Co‐Creation PartnershipThere are situations that can occur, many of which areunder the control of the innovation project manager, thatcan undermine co‐creation efforts. Some of these include:
Being close‐minded about ideas of othersFailing to keep creative people engaged and challengedBringing on board the wrong peopleHaving too large a groupNot listening to everyoneAllowing time pressure to force you to make rapiddecisions based upon partial informationCriticizing ideas perhaps without justificationFailing to focus on the lifetime value of the outcome



There are other factors that can destroy co‐creation. Theyinclude:
Working toward different goals and objectivesPartner problemsWorking in a landlord‐tenant relationshipCultural mismatchPersonality clashesWorking toward unrealistic expectationsLack of senior management support and commitment[Source: Adapted from Duysters et al., 1999]

TIP The future of innovation expects a workforce thatis highly effective in applying co‐creation as a muscle todrive creativity and to ensure buy‐in.
Defining Innovation Success and
FailureGood as well as bad projects can fail. Defining traditionalproject success is easy; defining failure is difficult. We canconsider success and failure in four categories:

Complete success: The business goals were met, andthe expected business value was obtained whilemeeting all the constraints on the project.
Partial success: Some of the business goals were metand some value was obtained, but some of theconstraints were not met.



Partial failure: The only achievable business valuewas intellectual property that can be used in otherinnovation projects such as spin‐offs.
Complete failure: The project may have beencanceled or simply not completed, and no businessvalue, benefits, or intellectual property is indicated.Also, the outcome or deliverable may not haveperformed as planned [Kerzner, 2014, 13–14].

An executive in a Fortune 500 company complained thatonly about 20% of the innovation projects that were part ofR&D were successful. The executive further blamed poorproject management practices as the reason for the highpercentage of “failures.” The person who headed up thecompany's project management office (PMO) spoke up andsaid that “the other 80% of the projects were actually notfailures but created intellectual property that the companywill use on future innovation projects.” The person alsostated that “these projects showed where money should notbe spent in the future so that mistakes would not berepeated.”The importance of these comments is that, even though aninnovation project may appear as a failure by some becausethe business goal was not met, others may view it as asuccess because of spin‐offs, lessons learned, identificationof new opportunities, and an increase in knowledge. Failurecan still provide some business value. When dealing withR&D and innovation, it is usually better to measure thesuccess of the portfolio than the success or failure of asingle innovation attempt.The innovative capability of an organization rests in itsability to create knowledge. Not all innovation projects willbe a technical success. The causes of innovation failurehave been widely researched and can vary considerably



even though the exact definition of failure is unclear. Thiswill occur regardless of the knowledge of the assignedteam members. Some causes will be external to theorganization and outside its influence or control. Otherswill be internal and ultimately within the control of theorganization. Internal causes of failure can be divided intocauses associated with the cultural infrastructure, such ashaving a risk‐averse culture, and causes associated withthe innovation process itself.What appears to be lacking today in both traditional andIPM is cancelation or exit criteria that provides guidanceon when to pull the plug on a project. Without some exitcriteria guidelines, poor projects can go on indefinitely,incurring large cost overruns even if economic conditionshave changed. Any firm can design unique products thatnobody will buy.Exit criteria for a new product that has similarcharacteristics to the firm's existing products might includethe following:
The technology is not like that used in our otherproducts and services.The product cannot be supported by our existingproduction facilities.The product cannot be sold by our existing sales forceand is not a fit with our marketing and distributionchannels.The product/services will not be purchased by ourexisting customer base.



TIP Proper definition of innovation success contributesto a higher likelihood that the estimating and properallocation of the workforce is value‐centered.
If the intent of the innovation is to break into a completelynew area, then different exit criteria would be used. Typicalexit criteria elements might then include:

Insurmountable obstaclesInadequate know‐how and/or lack of qualifiedresourceslegal/regulatory uncertaintiesProduct liability risksToo small a market or market share for the productThe product life cycle is too shortDependence on a limited customer baseUnacceptable dependence on some suppliers and/orspecialized raw materialsUnwillingness to accept joint ventures and/or licensingagreements
Some companies prefer to define project suitability orsuccess criteria during the selection and staffing processfor innovation projects. Projects are judged and prioritizedfrom the success criteria. The exit criteria are then createdfrom not meeting the success criteria.People that work on innovation projects must understandthat their projects may have a greater likelihood ofcancelation than other types of projects. Executives do notintentionally approve projects that have little chance forsuccess. But because the risks and complexities of



innovation projects may not be fully understood during theproject selection process and the technical limitations oftheir innovation community may be unknown, a companymust be willing to cancel projects that are later discoveredto be poor projects.
Value: The Missing LinkThe literature most commonly identifies three reasons forperforming innovation; to produce new products or servicesfor profitable growth, to produce profitable improvementsto existing products and services, and to produce scientificknowledge, which can lead to new opportunities orproblem‐solving. But what about the creation of businessvalue? The ultimate purpose of performing innovationactivities should be the creation of long‐term, sustainableshareholder value. Staffing innovation projects requiresteam members to understand the importance of value.Value, whether business or shareholder, may be the mostimportant driver in innovation management and can have aprofound influence on how we define success and failure aswell as how the project is staffed. Suitability and exitcriteria must have components related to business valuecreation. However, it must be realized that financial valueis just one form of value. Workforce planning can beimpacted by the form of value that is expected.Any company can make financial numbers look good for amonth or even an entire year by sacrificing the company'sfuture. Companies that want to be highly successful atinnovation should resist selecting board members and evenassigning certain workers to projects that focus mainly onfinancial numbers. From a strategic perspective, theprimary goal for innovation should be to increaseshareholder value over the long term rather than taking



unnecessary risks and trying to maximize profitability inthe short term.There can be primary and secondary values created. As anexample, a company creates a new product. This could be aprimary value to the firm. If the company must modernizeits production line to manufacture the product, then themodernization efforts could be a secondary value that couldbe applied to other products.
TIP As the maturity of defining project successincreases, emphasis on value and balancing the views ofkey stakeholders will enhance the quality of workforcedesign.

The Innovation EnvironmentThe innovation environment can be characterized by fivewords: ambiguity, complexity, uncertainty, risk, and crisis.While these words also apply to some degree to traditionalproject management practices, they may not have theseverity of impact as in IPM [Pich et al., 2002].Ambiguity is caused by unknown events. The moreunknowns you have, the greater the ambiguity. As shown inExhibit 5.2, there are unknowns in the innovationenvironment that are treated as known in traditionalproject management. There are several other differencesthat could have been listed in the exhibit. It is important tounderstand that the way we taught project team membersin the past was by promoting the use of an enterpriseproject management methodology that had forms,guidelines, templates, and checks often designed tominimize the ambiguity on a project. These tools may not



be applicable to innovation projects. Other tools will benecessary.



Exhibit 5.2 Some Differences Between Traditional andIPM Practices
Factor Traditional

Project
Management

Innovation Project
Management

Cost Reasonably wellknown except forpossible scopechanges
Generally unknown

Time Reasonably wellknown and may notbe able to bechanged
Generally unknown;cannot predict howlong it will take tomake a breakthrough.Innovators prefer veryloose schedules sothey can go off ontangents.Scope May be well definedin a statement ofwork and thebusiness case
Generally definedthrough high‐levelgoals and objectivesrather than a detailedscope statement.Innovators prefer weakspecifications for thefreedom to be creative.WorkBreakdownStructure

May be able tocreate a highlydetailed WBS (WorkBreakdownStructure)
May have only high‐level activitiesidentified and mustuse rolling wave orprogressiveelaboration as theproject continues



Factor Traditional
Project
Management

Innovation Project
Management

ResourcesNeeded Skill level ofresources isgenerallypredicable, and theresources mayremain for theduration of theproject

Skill level of therequired resourcesmay not be knownuntil well into theproject and maychange based uponchanges in theenterpriseenvironmental factorsMetrics Usually, the sameperformancemetrics are used,such as time, costand scope, and fixedfor the duration ofthe project

Both business‐relatedand performancemetrics that canchange over the life ofthe project must alsobe included
Methodology Usually, aninflexible enterpriseprojectmanagementmethodology

Need for a great dealof flexibility and use ofinnovation tools
Traditional project management focuses heavily on well‐defined business cases and statements of work, whereasIPM relies upon goal setting. Tension can exist whensetting IPM goals [Stetler & Magnusson, 2014]. There is noclear‐cut path for identifying IPM goals. Some people arguethat improper goal setting, or workers having personalagendas, can change the intended direction for aninnovation project, whereas others prefer the need forsome ambiguity with the argument that it creates space forinnovative ideas, more fallback options are available, and



the team may have an easier time converting ideas toreality.Complexity deals with the number of components theproject team must monitor and the relationship betweencomponents. Complexity also increases when the projectteam must interface with a large stakeholder base, all ofwhom may have their own ideas about the project. With alarge stakeholder base, the team must deal with:
Multiple stakeholders, each with a different culture andperhaps hidden agendasPolitical decisions become more important than projectdecisionsSlow decision‐making processesConflicts among stakeholdersStakeholders that do not know their own roleFrequent changes to the stakeholder base

Most innovation projects, which by nature are complexprojects, generally have several components. Theintegration of these components requires an understandingof the relationships between the project, the company'sbusiness strategy, management practices, processes, andthe organizational process assets [Gann & Salter, 2000]and [Hobday & Rush, 1999]. Although the complexity ininnovation projects may be no different than the complexityin traditional projects, the impact it can have on riskmanagement can be severe. Standard project managementmethodologies that often use linear thinking tend toevaluate risks on an individual risk basis withoutconsidering the human ramifications associated with eachrisk [Williams, 2017].



Ambiguity, complexity, and the accompanying risks arecharacterized by the amount of information available. If toolittle information is known, the payoff table for decision‐making becomes ambiguous or there may be too manyinteracting parameters that create complexity. In bothcases, risk management becomes complicated.As complexity and ambiguity increase, so does theuncertainty. In traditional project management practices,we can assign a probability of occurrence to theuncertainty so that we can create a payoff table andperform risk management. But with innovation, there mostlikely will not be any historical data from which to assignprobabilities to the uncertainty, thus increasing the risksand hampering risk mitigation efforts.If we now include the impact on human factors, thesituation can become even worse. When complexity,ambiguity, and uncertainty affect human factors, as theyoften do in innovation projects, risks can increase becausethe rational basis for decision‐making may no longer exist.“In projects, bad things tend to happen in groups, notindividually … Events that affect projects in many ways …tend to go together. Even when one of those things occursindividually, it tends to trigger a cascade of problematiceffects” [Merrow, 2011]. The combination of risks,accompanied by management's actions and team reactions,can create vicious circles of disruption [Williams, 2017].The fifth element characterizing the innovationenvironment is the need for crisis management. A crisis isan element of surprise that can occur unexpectedly andthreaten the organization or the project. A crisis comesfrom a slowdown in the economy, recessions, wrongdecisions, or unexpected events. In general, there are nocontingency plans in place because of the number ofdifferent crises that can occur.



However, the innovation team must have a crisis mindset,which requires an ability to consider the worst‐casescenario while simultaneously coming up with alternativesand solutions. Organizations must continuously use riskmanagement and crisis management practices when thereis a chance for significant unexpected events to occur.The five elements characterizing the environment can havea serious impact on how a firm runs its business and thechanges that may be needed for survival. As projectsbecome more complex, the integration of components suchas the firm's strategy, management practices, andorganizational processes can and will change. We mustunderstand the internal dynamics within the company[Gann & Salter, 2000] and [Hobday & Rush, 1999]. Onceagain, we see the importance of assigning workers thatunderstand the business.
The Innovation CultureThe importance of an organization's and/or project'sculture is often underestimated. Companies wishing forcontinuous innovation must create an organizationalculture that allows people to freely contribute ideas.Workers must understand this when assigned to theproject. In the same regard, creativity alone is notsufficient for achieving the goals of innovation;organizational initiative is a necessary condition forcreativity to affect innovation. In a project environment, thePM must encourage people to bring forth ideas as well asalternative solutions and demonstrate his/her owncommitment to the project. This also includes a visiblewillingness to accept risks. Executives are the architects ofthe corporate culture.While the PM may be able to create a project culture, itmust be supported by a similar corporate culture that also



encourages ideas to flow freely, understands the strengthsand weaknesses of the innovation personnel, and hasconfidence in their abilities. Companies can maximize theabilities of the innovation personnel by providing workerswith a “line of sight” to the organization's strategicobjectives and establishing processes to make this happen.When employees have a sense of awareness of theorganization's direction and strategic goals, they makedecisions based upon the greatest importance to the firm[Boswell, 2006] and [Crawford et al., 2006].Effective decision‐making is an important characteristic ofthe innovation culture. Decision‐making should bestructured and based upon evidence and facts rather thanseat‐of‐the‐pants guesses. However, because innovationisn't predictable, management must demonstrate awillingness to support tradeoffs and adjustments whennecessary. Management must also make it clear toinnovation teams that they have a willingness to cancelprojects when certain criteria are not met. The culturalenvironment must be failure tolerant.The meaning of “value” plays a critical role in establishinga culture. Good cultures create a mindset that valueconsiderations are integrated in the way that projectdecisions are made. Some firms have value‐driven culturesthat focus on the delivery of business value rather thansimply outcomes or deliverables from an innovation project.There are however risks that need to be considered in anyvalue‐driven culture. They include possibly endless changesin requirements if the definition of value is not controlled;unnecessary scope creep while attempting to maximizevalue; having the definition of value made by differentpeople over the project's life cycle; and stakeholders notbelieving the forecasted value.



The innovation culture thrives on the free flow ofinformation. Some cultures struggle with informationoverload and have difficulty in evaluating thetrustworthiness of the information. The more widelydispersed the project team is, the greater the need foreffective communications and coordination. Effectivecommunication and sharing of information create synergy.In the project culture, the team members mustcommunicate with senior management as well asstakeholders. This must be done within a climate of trust.
TIP The project culture must be supported by anencouraging corporate culture where the flow of ideasand experimentation prevails.

Idea GenerationSome cultures spend more time collecting and analyzingideas than using them. This happens if the ideas lacksupporting data. As a result, not all projects are broughtforth immediately. Most people know that the moreinformation they discover to support their idea, the greaterthe likelihood that the idea can become a fully fundedinnovation project. One way to get supporting information,at least internally, is to create a bootlegged or stealthproject. These projects are not recognized as “official”projects and do not have established budgets. The personwith the idea tries to generate the supporting data whileworking on his/her other duties. If additional resources areneeded, then the person with the idea must find peoplehe/she knows and trusts to assist while keeping the projectunder the radar screen.Bootlegged projects are done in secrecy because in mostcompanies there is competition for funding and resources



for other innovation projects. There may also be turf wars.Companies cannot fund or support all the ideas that comeforth. Timing is everything. If the idea is released too earlyor if word leaked out about the idea, and withoutsupporting data, there is a risk that the idea would besmothered by nay‐sayers. These projects start in stealthmode because you can delay or postpone the moment thatthe clock starts ticking for your idea [Miller & Wedell‐Wedellsborg, 2013].When a project is done in secrecy, you may still need asponsor to assist with getting resources and possibly somedisguised funding. Generally, during the secrecy stage, youmay be able to attract sponsors from middle managementpositions. Once the project is known, getting executive‐level support may become essential because it gives youlegitimacy, funding, and human resources. However, thereis also a downside risk that your project and its teammembers are now in the spotlight, and careers may be atrisk.
TIP Transparency and a culture of openness arecritical elements for idea generation. The workforce ofthe future would play the role of idea ambassadors.

Understanding Reward SystemsWhen workers get assigned to a project, their first concernis, “What's in it for me?” They expect to be rewarded forthe work they do. The fairness of the reward system canchange behavior and affect risk‐taking. Unfair rewardsystems can destroy an innovation culture.Historically, reward systems were linked to cost‐cuttingefforts rather than innovations. This has now changed.



There has been considerable research done on rewardsystems for product innovations [Jansen et al., 2006] and[Chen, 2015]. Reward systems generally follow twoapproaches. In a process‐based reward system, which isoften used in traditional project management practices,teams are rewarded based upon how well they followinternal policies, procedures, and expected behaviors toachieve the desired outcome. In an outcome‐based rewardsystem, teams are rewarded based upon the outcome of theproject and the impact it may have on the bottom line offinancial statements. There is significantly more pressureplaced upon the workers in an outcome‐based rewardsystem.In a pharmaceutical company, it may take up to 10 yearsand more than $1 billion to develop a new drug. Thedefinition of a highly successful drug is usually expressedin dollars, such as generating more than $500 millionyearly. Unfortunately, highly successful drugs may occur inless than 2% of the innovation projects. Therefore, someonecould spend 40 years working on innovation projects andhave no accomplishments that fall into this successcategory.If compensation is tied to project outcomes, companies stillseem to prefer to use existing well‐established methodsrather than seeking out new alternatives by trial and error.A better approach might be to tie the reward system to therisks that the project team must accept rather than entirelyon the outcomes.In radical innovation, workers are under a great deal ofpressure to create innovative technologies for new marketsusing a highly uncertain development process that isaccompanied by a multitude of risks. Individual motivationunder these circumstances is critical [O'Connor &McDermott, 2004]. Employees must be trusted and given



the freedom to experiment. However, boundaries must beset, and this can be done through goal setting [Pihlajamma,2017].Regardless of the reward system chosen, there are fearsthat workers may perceive. In IPM, there is the chance thatpeople might resign if the reward system is unsuitable, ifthey do not receive recognition for their performance andideas, if there is jealousy from the rest of the organization,and if the company has a low tolerance for failure. Rewardsystems must focus upon retention of talent and the abilityto renew the firm's competencies. In traditional projectmanagement, the PMs generally have no responsibility forwage and salary administration. This may change in IPM.
TIP Reward systems could enable or stifle innovation.Innovation requires that the workforce is motivated tosupport working horizontally and focusing on discovery.

Resources ManagementExecutives tend to select projects, add them to the queue,and prioritize them with little concern if the organizationhas available and qualified personnel. Most executives donot know how much additional work they can take onwithout overburdening the labor force.Balancing resource availability and demand requires opendialog. Innovation project team members for the projectneed to be brought on board early. Project managers needto participate in staffing activities and seek out qualifiedresources that support the idea for the project and arewilling to work in a team environment. Some people mayfeel skeptical about the project. The PM must allay theirfears and win over their trust. Project staffing requirements



may dictate that the PM works closely with HumanResources for the duration of the project if people with newskills must be hired.The importance of the Human Resources group is oftenhidden, but it does have an impact on creating a corporateimage and reputation that promotes innovation. This isaccomplished by attracting talented technical people,giving them the opportunity to be creative, and ultimatelyincreasing the public's confidence in the value and qualityof the innovations.In fast‐changing organizations, the link between strategyformulation and strategy execution is based upon theorganization's understanding and use of dynamiccapabilities. Dynamic capabilities theory concerns thedevelopment of strategies for senior managers ofsuccessful companies to adapt to radical discontinuouschange. It requires reconfiguring assets to match achanging environment [O'Connor, 2008]. Organizationsmust have a firm grasp of the resources needed forcompetitive survival as well as the resources needed in thefuture for a competitive advantage. This can beaccomplished using a talent pipeline that recognizes thecompetencies that are needed and their readiness to step inon short notice as backup talent. Specialized resources mayalso be needed because of deficiencies resulting fromorganizational change management.There are shortcomings in resource management practices,as shown in Exhibit 5.3, which can prevent organizationsfrom achieving their strategic goals and allow bad projectsto survive. Executives may find it necessary to addresources to an apparently healthy project that has greateropportunities if successful. If the resources must beremoved from another project, then the other project mayhave schedule delays and miss windows of opportunity.



With a fixed workforce base, decisions must be made basedupon the best interest of the entire portfolio rather than asingle project.

Exhibit 5.3 Shortcomings with Resource IdentificationIdentifying the resources needed is part of the challenge.The other part is how the resources are allocated. Usuallythere is a priority system for resource assignment, asshown in Exhibit 5.4. Optimal resource capacity planningmay be unrealistic. Some people believe that havingorganizational slack in resource assignments will increasethe opportunities for creative behavior and contribute to acompetitive advantage. There are three types oforganizational slack:
Absorbed slack: These are resources that areabsorbed throughout the company but are recoverablelater through efficiencies.



Unabsorbed slack: These are resources that areavailable and can be assigned quickly to achieve aspecific goal.
Potential slack: This is the ability of the firm to obtainextra resources as needed through spending or raisingfunds [Murro et al., 2016].

Exhibit 5.4 Resource AllocationAlthough we discuss organizational slack in terms of humanresources, there can also be slack in physical resources andfinancial resources.There are pros and cons for each category of organizationalslack. In one company that prided itself on innovation,management created a culture whereby all workers wereexpected to spend at least 10% of their time on existingprojects looking for ideas for new products for the firm.While this had the favorable effect of creating newproducts, it destroyed the budgets that project managers



had for existing projects and was accompanied bysignificant cost overruns.
The Power of the Agile and Hybrid
ApproachesIn traditional project management, we rely heavily uponincreasing the level of confidence that the governancemodels in place will help us achieve in controlling thedestiny of the project. Over the years, agile practices wereincreasingly in use to focus on speed and value. This hasalways been the promise of project management, yet thelanguage and way of working agile emphasizes, broughtthat forward more clearly to the focus of organizations andteams.The workforce learned a great deal from the practice ofagile and gradually expanded its use beyond the classicalareas of technology and into areas like construction. Thisaffected how work is done, the degree of uncertaintyassumed, and ways of estimating the resources and efforts.As organizations matured in the practice of agile principles,it became more evident that it is not an either/or, but moreof agile and. This meant that hybrid approaches seem to fitthe most across organizations and industries.As seen in Figure 5.4, agile practices emphasize simplicity,ease of transparent collaboration, and continual movementtoward achieving value. The definition of done is a criticalelement of this practice. This focus is now expanded into amovement centered on the clarity of the definition ofproject success and maturing the workforce's views for howto focus their efforts invested in that. This will have a directimpact on the efficiency of work and thus result inestimates of quality enhancements.



Figure 5.4 Workforce Agile ApproachesThe agile and hybrid approaches require a workforce thatis adaptable and is capable to work across different modelsand ways of working. This is the future expectation that hasbeen accelerated with the number of fast disruptions seenin this decade and that will only be magnified in the nextdecade. The next generation workforce needs to be able tolearn insights from what works and what does not, asenabled by the rich data that captures patterns and allowsfor instilling the learning back and fast into the projectwork.
TIP The future workforce will utilize hybrid practicesto shift fast toward value. Estimating project work willbe enabled by the rich data gained from learningpatterns.



Innovation Project Management
Future SkillsIn traditional project management, we rely heavily uponcompany policies and procedures. We may also have anenterprise project management methodology where theproject manager simply instructs the team to fill in theboxes in the forms and checklists. With IPM, there will bedifferent skills needed because the innovation projectmanager will be involved end‐to‐end in all the life‐cyclephases shown in Exhibit 5.5. Perhaps the most importantskill will be design thinking. Design thinking is a structuredprocess for exploring ill‐defined problems that were notclearly articulated, helping to solve ill‐structured situations,and improving innovation outcomes. Design thinking canhelp resolve innovation challenges. Design thinking alsomandates a close and trusting relationship between theteam members and with the stakeholders throughout thelife of the innovation. According to Mootee [2013], “Applieddesign thinking in business problem solving incorporatesmental models, tools, processes, and techniques such asdesign, engineering, economics, the humanities, and thesocial sciences to identify, define, and address businesschallenges in strategic planning, product development,innovation, corporate social responsibility and beyond.”Unfortunately, most of these topics are not covered intraditional project management training programs.



Exhibit 5.5 Typical Life‐Cycle PhasesIf the outcome of a project is to create customer valuethrough innovation, then there is a need to bring designprinciples, methods, and tools into organizationalmanagement and business strategy development [Brown,2008]. “Design thinking and project management are bothevolving rapidly as transformation factors and processes infirms and the economic landscape change. Both fields areanchored in a practice characterized by methods and tools,but they are moving beyond that operational perspectivetoward a strategic one” [Ben Mahmoud‐Jouini et al., 2016].There are more than 100 tools that can be used as part ofdesign thinking [See Kumar, 2013]. Some common designthinking tools include:
Storytelling (providing narrative info rather than dryfacts)Storyboards (depicting the innovation needs through astory with artwork)Mind maps (connecting all the information)Context maps (uncover insights on user experience)Customer journey maps (stages customers go throughusing it)Stakeholder maps (visualizing stakeholder involvement)Personas (who are the users?)Metaphors (comparisons with something else)



Prototyping (testing different ideas)Generative sessions (looking at stakeholder experience)
Brainstorming capability is another critical IPM skill, butsome researchers disagree. The argument is that creativityusually precedes innovation, and the innovation projectteam may not be involved this early on. Creativity is wherebrainstorming takes place, and the role of innovation is tobring creative ideas to life. Innovation ideas can come fromseveral sources, such as industry and market changes,demographic changes, new knowledge, and unexpectedevents. Innovation requires people to use both sides oftheir brain to take advantage of an opportunity. They mustdemonstrate diligence, persistence, and commitmentregardless of their knowledge and ingenuity.All ideas discussed during brainstorming sessions shouldbe treated as intellectual property and recorded as part ofa larger knowledge management system as shown inExhibit 5.6. Idea management is knowledge management.Even if a company has idea screening criteria, all ideasshould be recorded. What might appear as a bad idea todaycould end up as a great idea tomorrow. The drawback for along time has been that innovation is a stand‐alone processand not seen as part of any knowledge managementsystem.



Exhibit 5.6 Typical Knowledge Management ComponentsIt is extremely difficult to get people to use a knowledgemanagement system unless they can recognize the value ofits use. Unfortunately, the only true value of a knowledgemanagement system is the impact on the business in areassuch as revenue generation, increased profits, customersatisfaction, and improved business operations [Hanley,2014].There are four activities that are part of knowledgemanagement: knowledge creation, knowledge storage,knowledge transfer, and knowledge application.Organizational cultures can influence knowledgemanagement practices by affecting employee behavior[Kayworth & Leidner, 2003].There is a valid argument that everyone assigned to theinnovation team should possess brainstorming skills. WaltDisney's Imagineering Division, which has theresponsibility for designing theme parks around the world,is an example of how everyone throughout the life of the



innovation project is expected to have brainstorming skills.At Disney, the term “Imagineering” is used, and it isdefined as a combination of IMAGINation andenginEERING. Everyone in the Imagineering Division, fromexecutives to janitors, calls themselves Imagineers and canparticipate in brainstorming sessions [Kerzner, 2017]. Theculture in the Imagineering Division is totally supportive ofbrainstorming and innovation. Titles and silos are notconsidered during brainstorming efforts.With projects requiring traditional project managementpractices, brainstorming may be measured in hours ordays. The membership of the brainstorming group may belarge or small and may include marketing personnel to helpidentify the specific need for a new product orenhancement to an existing product and technicalpersonnel to state how long it will take and theapproximate cost. Quite often, in traditional projectmanagement, a mistake is made whereby the innovationproject managers or perspective team members may not beassigned and brought on board until after thebrainstorming sessions are over, the project has beenapproved, added to the queue, and goals established.
TIP Future IPM workforce skills will build on the closealignment between the digital and human capabilities. Aculture of emphasizing creativity of thinking will prevail.

Innovation Portfolio ManagementThere is a growth in the literature for an innovationportfolio PMO (IPPMO) dedicated just to projects requiringinnovation. IPPMOs are critical for continuous innovationsand can influence end‐to‐end IPM performance. There canbe other PMOs dedicated to other functions, including



strategic projects that may not require radical innovation ofsorts. Unlike many other forms of portfolio management,innovation portfolio management is a complex decision‐making process characterized by an elevated level ofuncertainty. It deals with constantly changing informationabout opportunities internal as well as external to the firm[Meifort, 2015].The IPPMO provides the necessary governance to linkprojects to strategic objectives. Innovation benefits theentire company, and therefore portfolio decision‐makingshould be emphasized over silo decision‐making. Analysis‐paralysis situations by the workforce should be avoided.Finally, the gaps between the project team, variousfunctional groups, governance personnel, and stakeholdersshould be reduced through effective communications.Almost all projects require tradeoffs and, in most cases, thedecisions about the tradeoffs are made by the project team.In innovation projects, the IPPMO may have a very activerole and may be required to approve all tradeoffs as well asidentify the need for tradeoffs because of the impact it mayhave on the business strategy and the need for changemanagement. The IPPMO may have a better understandingof the changes in the marketplace and possess proprietarydata related to strategic planning. Typical reasons fortradeoffs on innovation projects include:
Loss of market for the productMajor changes in the market for the productLoss of faith and enthusiasm by top managementand/or project personnelThe appearance of potentially insurmountable technicalhurdles



Organizational changes (i.e. new leadership withdifferent agendas)Better technical approaches have been found, possiblywith less riskAvailability or loss of highly skilled laborRisks involving health, safety, environmental factors,and product liability
The IPPMO must insulate the innovation team from internaland external pressures. Some of the pressures include:

Shortening development time at the expense of productliabilityStockholder pressure for quick resultsCost reductionRushing into projects without a clear understanding ofthe need
Highly creative people thrive on recognition and want toshow that their idea had merit and was achievable even ifthe market for their deliverable has changed. They do notlike to be told to stop working or change their direction. Assuch, they may resist change and need to be monitored bythe IPPMO if readjustments to the project are necessary.Existing PMO literature focuses on the execution ofprojects that are reasonably well defined. Therefore, theroles and responsibilities of the membership in thetraditional PMO can be reasonably defined. The IPPMOmust serve as the bridge between innovation needs,business strategy, the organization's culture, and resourcecapabilities.As such, the roles and responsibilities of the IPPMOmembership are more complex. Perhaps the most



significant role of the IPPMO is in the front end ofinnovation, where they must identify target markets,customer needs, value propositions, expected costs, andfunctionalities [Wheelwright & Clark, 1992] and [Bonner etal., 2002].As stated previously, culture often plays a significant role inhow companies create a portfolio of projects that includesinnovation. Some cultures try to minimize risk and focusupon improvements or modifications to existing ideas,whereas more aggressive cultures pursue fundamentallyinnovative ideas with the goal of becoming a market leaderrather than a follower. There may also be a national‐levelculture that influences project portfolio development[Unger et al., 2014].Barreto [2010] identifies four responsibilities for theIPPMO: sensing opportunities and threats; making timelydecisions; making market‐oriented decisions; and changingthe firm's resource base. Sicotte et al. [2014] add to the listtopics such as intrapreneurship, proactive adaptability,strategic renewal, and value chain and technicalleadership.An important item that is frequently not discussed in theliterature is the IPPMO's responsibility for nondisclosure,secrecy, and confidentiality agreements. This affects IPMmore so than traditional project management. The IPPMO,working with top management, must develop a policy onhow to handle the transfer of confidential informationregarding innovation and technological developments tooutside sources, including stakeholders.Some of the significant differences from the traditionalPMO that the IPPMO must perform include:
Setting up boundaries related to the strategy so thatreasonable goals can be established for the projects



Deal with constantly changing information andopportunitiesMonitor the enterprise environmental factorsMake sure that innovation specialists are assigned tothe IPPMO to support opportunity‐seeking behaviorSupport dynamic capabilities by determining if theorganization must gain or release resources to matchor create a change in the marketplaceLook for ways to renew and vitalize the firm'scompetenciesBalance the tension for resources between the ongoingbusiness needs and the staffing for innovation projectsMonitor the slack in the firm's resources because thereis an associated cost, and too much slack may allow badprojects to surviveUnderstand that resource allocation decisions arechallenging because not all contingencies are known,and estimates and economic conditions are uncertainMonitor the performance of the projects to avoid designdrifts
Critical success factors (CSFs) can be identified foreffective innovation cultures, including IPPMO roles.Typical CSFs include:

Senior management commitment acting through aculture that rewards innovative and entrepreneurialindividualsOrganizational structure and processes that supportcross‐functional teams and provide guidelines for theiroperations.Encouragement for new product ideas to be generated



Providing venture teams with appropriate staffing,skills, resources, and training to be able to work andcommunicate effectivelyPromoting a tactical planning process for innovativeprojects that leads to shorter lines and earlieridentification of pitfalls [Lester, 1998]
TIP The IPPMO plays a critical role in connecting theinternal and external environments to value. Thisportfolio focus results in higher accuracy of futureworkforce estimating.

The Need for Innovation MetricsMetrics are measurements. It is difficult, if not impossible,to manage what you do not measure. Mismeasurement is aroot cause of mismanagement, especially when we measurejust to collect data rather than measuring those items thatmake a difference. Simply put, we must measure whatmatters. Without good metrics, it is difficult to determine ifyou are heading in the right direction, and you may beunsure as to what you can and cannot do.Perhaps the greatest difference between traditional projectmanagement and IPM is the need for more complexmetrics. The workforce must understand the need for newmetrics on these types of projects. For more than fivedecades, we have focused heavily upon Earned ValueMeasurement techniques stressing the measurements ofjust the time, cost, and scope because they were wellunderstood and the easiest metrics to measure.Historically, when managing a project, things tended tomove slowly, and we adopted an attitude of let's just wait



and see what happens. Today, we must react faster than inthe past.Fortunately, measurement techniques have advanced to thepoint where we believe that we can measure anything.Projects now have both financial and nonfinancial metrics,and many of the nonfinancial metrics are regarded asintangible metrics. For decades, we shied away fromintangibles. As stated by Bontis [1999], “The intangiblevalue embedded in companies has been considered bymany, defined by some, understood by few, and formallyvalued by practically no one.” Today, we can measureintangible factors as well as tangible factors that impactproject performance. The workforce must understand theneed for both tangible and intangible information.An intangible asset is non‐monetary and without physicalsubstance. Intangible assets can be the drivers ofinnovation [Kramer et al., 2011]. Intangibles may be hardto measure, but they are not immeasurable. In an excellentarticle, Ng et al. [2011] discuss various key intangibleperformance indicators (KIPIs) and how they can impactproject performance measurements. The authors state, “…there are many diverse intangible performance driverswhich impact organizational [and innovational] successsuch as leadership, management capabilities, credibility,innovation management, technology and research anddevelopment, intellectual property rights, workforceinnovation, employee satisfaction, employee involvementand relations, customer service satisfaction, customerloyalty and alliance, market opportunities and network,communication, reputation and trust, brand values,identity, image, and commitment, HR practices, trainingand education, employee talent and caliber, organizationallearning, renewal capability, culture and values, health andsafety, quality of working conditions, society benefits,social and environmental, intangible assets and intellectual



capital, knowledge management, strategy and strategicplanning and corporate governance.” Today, there aremeasurement techniques for these. In dynamicorganizations, both KPIs and KIPIs are used to validateinnovation performance.With IPM, the workforce will need significantly moremetrics, especially many of the above‐mentionedintangibles, to track innovation and business applications.IPM metrics are a source of frustration for almost everyfirm. There are no standards set for innovation metrics.Companies may have a set of “core” metrics they use andthen add in other metrics based upon the nature of theproject. Metrics for disruptive innovation are probably thehardest to define. However, companies are beginning todevelop models to measure innovation [Ivanova &Avasilcăia, 2014] and [Zizlavsky, 2016].What is needed is a suite of metrics because no singlemetric will suffice. We must have metrics for each of thefour life‐cycle phases shown in Exhibit 2.4. This is wherethe IPPMO is of critical importance by asking the rightquestions, such as:
Are we doing the right things?Are we doing the right things right?Are we doing enough of the right things?

These three questions can then be broken down in moredetailed questions such as:
Is project and portfolio value being created?What are the risks and are they being mitigated?When should the IPPMO intervene in any projectdecision‐making?



How will innovation performance affect futurecorporate strategy?Are the projects still aligned to strategic objectives?Do we need to perform resource re‐optimization?Do we have any weak investments that need to becanceled or replaced?Must any of the projects be consolidated?Must any of the projects be accelerated or decelerated?Do we have the right mix of projects in the portfolio?Does the portfolio have to be rebalanced?
A common classification for metrics is product, service, andtransformational metrics, which can then be broken downfurther into degrees such as incremental versus substantialtransformation metrics [Lamont, 2015]. Metrics can be putinto categories such as process measures, growthmeasures, and profitable growth measures [Linder, 2006].Metrics can also be classified as activity metrics and impactmetrics [Kirsner, 2015].Some typical innovation metrics that the IPPMO might useinclude:

Percent of projects in radical innovationPercent of projects in incremental innovationPercent of workers with the required competenciesRevenue generated by new products over a givenperiodProfit growth rateProfit and loss impact of innovation projectsProfit and loss impact per customer



Percent of projects in various life‐cycle phasesProject success rateSpeed‐to‐market if applicableNumber of innovation projects in the pipelineNumber of patentsNumber of ideas generatedNumber of ideas killed (i.e. kill rate)Time to go from idea generation to project approvalProcess improvements such as in time‐to‐market
Financial metrics are usually easy to determine becausethe information is readily available. Most financial metricsgenerally do not capture all the value to the firm. Value‐based or value‐reflective metrics are more difficult todetermine, but there are techniques available [Kerzner,2013] and [Schnapper & Rollins, 2006]. Another challengewith value metrics is whether the value can be measuredincrementally as the project progresses or only after theproject's outcomes or deliverables have been completed[Kerzner, 2018].All metrics have strengths and weaknesses. As an example,looking at the number of patents implies that the firm iscreating technology for new products. But how did thenumber of patents affect the business? “The mostimportant thing to remember is that … innovation is ameans to an end, not the end itself, and therefore the mostimportant metric is the contribution innovation and productdevelopment make to the business” [Lamont, 2015]. Thetiming of the measurement is also important. A commonargument is that revenue‐generating metrics such as salesand profits should be looked at over a predetermined timesuch as two or three years.



Some metrics are often ignored, such as those related tochanges in culture and processes [Linder, 2006]. Anotherinnovation metric that has been ignored until now isinnovation leadership effectiveness [Ng et al. 2011]. Mulleret al. [2005] have created a framework that includesinnovation leadership metrics:
Resource view: Allocation of resources
Capability: Company competencies
Leadership: Leadership support for innovation

Some firms start out with good intentions but either selectthe wrong metrics or measurement techniques, usemisaligned metrics, or have a poor approach for innovationmetric identification. Mistakes made often include:
Too many metricsToo focused on outcomesToo infrequent usageToo focused on cost‐cuttingToo focused on the past [Kuczmarski, 2001]

In the future, innovation and business value metrics maybecome as common as time and cost metrics. However, theIPPMO must guard against “metric mania,” which is theselection of too many metrics, most of which may lead toconfusion and provide no value. When metric mania exists,people have difficulty discovering which metrics providevaluable information.
TIP With the increase in the number of value metricsrequired to pulse innovation progress, digitalization willhelp the future workforce make smarter metrics choices.



Extracting the Business ValueWhen an innovation project comes to an end, what youhave is an outcome or a deliverable, accompanied by“perceived” value and benefits. Executives and governancepersonnel want to know if the promised benefits and valuehave been realized. Someone other than the innovationteam may have to take ownership to harvesting the benefitsand managing the transition period. Innovation is themeans to the end, whereas sustainable business value isthe end. As an example, you may have created an excellentproduct, but marketing and sales must now take theresponsibility to harvest the benefits and value. You havecreated a new software package, but who will take theresponsibility for the “go live” phase and train people in theuse of the new software?As seen in Exhibit 5.7, a company wishes to go from itscurrent business value position to a new business valueposition. The company then authorizes funding for severalinnovation projects. When the projects are completed, thefirm has outcomes or deliverables. Someone or some groupmust now take the responsibility for harvesting businessvalue [Kerzner, 2018].



Exhibit 5.7 Value ExtractionThe harvesting period can become quite long iforganizational change management is necessary. Peoplemust be willing to be removed from their comfort zone. Iforganizational change is necessary, people responsible forbenefits harvesting need to consider:
Organizational restructuringNew reward systemsChanging skills requirementsRecords managementSystem upgradesIndustrial relations agreements

During value harvesting, people may have to change theirhabits, processes may change, and technology may change.Value extraction and full value realization may faceresistance from managers, workers, customers, suppliers,and partners because they may be removed from their



comfort zones. There is also an inherent fear that changewill be accompanied by loss of promotion prospects, lessauthority and responsibility, and loss of respect from peers.There can be costs associated with value harvesting ifchange management is needed. Typical costs may be:
Hiring and training new recruitsChanging the roles of existing personnel and providingtrainingRelocating existing personnelProviding new or additional management supportUpdating computer systemsPurchasing new softwareCreating new policies and proceduresRenegotiating union contractsDeveloping new relationships with suppliers,distributors, partners, and joint ventures

Also shown in Exhibit 5.7 is a sustainment period where wetry to extend the life of the business value we extracted.The real problem in many companies is not innovation thatcreates value but the inability to sustain it. Sustainmentmay be a necessity to increase long‐term shareholdervalue, and many of the workforce team members may stillbe needed on the projects. If change management wasnecessary to extract the value, then the sustainment periodis used to make sure that people do not revert to their oldhabits. Unlike traditional project management practices,where the project team is disbanded once the deliverablesare produced, in sustainment, members of the IPM teammay have a relationship with marketing and may still be



actively involved in the project looking for productimprovements, spinoffs, and future opportunities.There is a significant need for effective IPM practicesworldwide. The expectation is that training programs, andeven certification programs, will be offered relatively soonfocusing on IPM and emphasizing the differences that werediscussed in this paper. The traditional view of projectmanagement as a “one size fits all” approach will not work.Companies will find it necessary to adopt new forms ofproject management with more flexibility and trust given tothe project managers. IPM will become a separate careerpath position, conceivably reporting to the top floor of thebuilding because of the impact it can have on thecompany's strategic business plans.
The Value of Prompt Engineering in
Fostering InnovationThere is a significant correlation between promptengineering and the future workforce skills. Promptengineering is found at the intersection of the human andthe machine. This allows for the full power of GenAI andbrings the project workforce to a position that puts forwardtheir human strength to effective use and equips them withtools for higher project work efficiencies and thus enhancesfuture project estimates.Natural language is at the core of the increasing use ofprompt engineering. This growing discipline is allowing usto be effective in the questions and dialog we have with themachine to get better insights that are valuable in drivingthe project journey forward. The exciting part aboutprompt engineering for project workforce is that theworkforce that is trained well in portfolio and projectmanagement knows that asking the right questions is at the



center of making proper investment choices leading toworking on the right projects. Asking the right questions isalso key to ensuring that the project work is done right.The future project workforce is ready to take on promptengineering, and by learning this skill, a future shift in howwork is done and where time is spent will continue to affectfuture project estimates.This shift in the way of working, empowered by promptengineering, allows the project workforce to be laser‐focused on creating value. As imagined by Figure 5.5,prompt engineering is about developing a personalcommunication experience with the machine. It alsohighlights the need for holistic views of building that areenergized by creativity and clarity of context.



Figure 5.5 Prompt Engineering and CreativityBuilding the prompt engineering muscle for tomorrow'sworkforce is a change process that requires some trial anderror, learning by practice, and a curious mindset. Theconversational clarity and accuracy that are enhanced byspecific guidance and stories will directly enhance thequality of outcomes received from the machine. The natureof future project tasks will also determine how muchprompt engineering will be of value. There will be projectwork that could be fully automated and some work thatmust be augmented and supported by humans.This potential future state of project work will influencehow project workforce estimates are developed and eventhe mix of the project workforce chosen for certain tasks.The growing value of power skills remains on an upwardtrajectory as we increase the reliance on digital solutionsand artificial intelligence. This future state could be a



future workforce that is more capable of addressingcomplex project problems. This workforce will be muchmore effective in addressing persona‐specific needs, thuscontributing to a higher joint perception of project successby many key stakeholders.Among the most exciting aspects of prompt engineering isthe ability to reach a future state where true projectmanagement capabilities could be exercised. This coreshifts to better proactivity and having a risk‐based way ofworking, coupled with being able to handle theorganizational noises and the time‐draining tasks well; allthis contributes to a future project workforce that is morestrategic and continues to better define project successaround value and execute accordingly.
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6
Designing the Future Workforce

LEARNING OBJECTIVES

Understanding the importance of workforceengagementUnderstanding effective workforce rewardingpracticesUnderstanding staffing trends
Keywords Understand workforce competency needs;
Understand workforce recruitment practices; Understand
effective workforce engagement practices; Understand the
need for a workforce reward system; Organizational
development

Identifying Desired Team
CompetenciesThe projects that we are working on today are larger andgenerally more complex than the projects we worked on inthe past. Project managers are spending more timeinterfacing with the team and have expectations for theworkers that are assigned to the project. Collaboration hasbecome critical. The expectations include:

They must know what they are supposed to do,preferably in terms of a product.



They must have a clear understanding of their authorityand its limits.They must know what their relationship with otherpeople is.They should know where and when they are fallingshort.They must be made aware of what can and should bedone to correct unsatisfactory results.They must feel that their superior has an interest inthem as individuals.They must feel that their superior believes in them andis anxious for their success and progress.They must believe that they can benefit by working foryou or on your project.They must believe that any promises made by youduring recruitment will be kept. The functionalorganization will remember failures to keep promiseslong after your project terminates.
Project managers have limited authority in promisingworkers promotions, bonuses, future work assignments,and management‐granted days off. Line managers havemore control over these than project managers do. Thefuture workforce is motivated by increasing levels ofresponsibility and clarity for linkages between theorganizational strategy and their project work. This issomething that the project manager can promise.
Perspectives on Project ManagementNot all people working on projects have the same view ofproject management. This holds true in both project‐drivenand non‐project‐driven organizations. Some people view



project management as a career development opportunitywhereas others might view it as a non‐promotable positionand anxiously look forward to leaving the project.As highlighted in Figure 6.1, these views could vary andsome of the views team members might have include:
People are often worried about what their nextassignment will be after the project is completed.Unless this fear is overcome, they may create the needfor additional work until another assignment is found.People can become confused when project policies andprocedures are different from what they wereaccustomed to in their functional areas.People may worry that, if the project fails, it couldresult in a setback in their career.People know that the project organization is temporaryand therefore may have more loyalty to the functionalorganization than the project organization.People working on projects, especially long‐termefforts, often worry that nobody is concerned abouttheir professional development and career pathopportunities.People who are used to functional organizations whereyou have one and only one person to report to are oftenfrustrated when they discover that project managementis multiple boss reporting.Frustrations caused by conflict are perceived moreseriously in projects than in functional areas.



Figure 6.1 Project Management Perspectives
Strategies for Workforce RecruitmentThere are certain recruitment policies that should be usedwhen seeking project manpower. These policies hold truefor both project managers who may have a say in who isassigned to the project and functional managers who mayeventually make the final decision as to who is assigned.Some of the recruitment policies might include:

Unless some other condition is paramount, projectrecruiting policies should be as similar as possible tothose normally used in the organization for assigningpeople to new jobs.Everyone should be given the same briefing about theproject. This rule can be modified to permit differentamounts of information to be given to differentmanagerial levels, but at least everyone in the samegeneral classification should get the same briefing. Itshould be complete and accurate. Specialcircumstances may exist when the information iscompany‐sensitive or classified.Any commitments made to members of the team abouttreatment at the end of the project should be approved



in advance by general management or functionalmanagement. No other commitments should be made.Every individual selected for a project should be toldwhy he or she was chosen.A similar degree of freedom should be granted to allpeople, or at least all those within a given job category,in the matter of accepting or declining a projectassignment.
Degrees of PermissivenessThere are several degrees of permissiveness that can begiven to workers in regard to accepting or rejecting anassignment. The degrees of permissiveness can be given bythe functional manager, the project manager, or both.

The project is explained, and the individual is asked toaccept the assignment. The individual is given completefreedom to decline, no questions asked.The individual is told by his/her functional managerthat he/she will be assigned to the project. However,he/she is invited to bring forward any reservations hemay have about joining. Any sensible reason will excusehim/her from the assignment. It may be a personalreason or related to a career preference.The individual is assigned to the project as he would beto any other work assignment. Only an emergency canexcuse him from serving on the project team.
In an ideal situation, the project manager would like tohave workers who volunteer to be part of the team. Usuallyvolunteering breeds loyalty and commitment to the project.



TIP Of the three degrees of permissivenesshighlighted, future workforce is more energized whenthey are given full decision‐making autonomy.
Commitment and Expectation
ManagementUnless the project manager and the functional manager arethe same person, project managers have virtually noresponsibility for wage and salary administration. Yet someproject managers try to motivate the team by makingpromises that cannot be kept. There are also situationswhere project managers make promises during staffingactivities knowing full well that the promises cannot bekept. Both situations can have devastating results and maycreate significant interpersonal conflict.Consider the following:

Project managers cannot promise a functionalemployee a promotion. The project manager may beallowed to provide a recommendation to the functionalmanager who will make the final decision.Project managers cannot promise employees salaryincreases. This is a line function.Project managers may have money allocated in theirbudget for bonuses but may need the functionalmanager's approval.Project managers may have funding available forovertime on the project, but the final decision resideswith the functional managers.



Project managers cannot allow workers to performwork above their pay grade unless approved by thefunctional managers. This is especially true in collectivebargaining situations or working with unions.Project managers cannot promise employees futurework assignments. Project managers can request theworker to be assigned to future work but cannotpromise the assignment.
Engaging High‐Value Team MembersProject managers are at the mercy of the functionalmanagers when it comes to the quality and skill level of theassigned functional employees. Project managers canrequest specific individuals with desired skills but the finaldecision about resources usually rests with the functionalmanager.Some functional employees have outstanding technicalstrengths but simply do not work well in teams. Thesepeople work well by themselves and often resentsupervision. It is the responsibility of the functionalmanagers to inform the project managers about thesepeople during the project staffing process.Characteristics of a technical prima donna (a vain andtemperamental person, a disagreeable person, or anunpleasant person)

A desire to work aloneA desire to work without close supervisionWhen placed in charge of a team of people, will do allthe work himself or herself and have little faith in theresults of the team



Must always validate other people's solutions beforeaccepting them
Functional managers must provide some buffering to makeit easier for the project managers to work with this type ofperson given the fact that the project manager may have nochoice in the selection of resources.
Addressing UnderperformanceUnless the project manager has worked with peoplepreviously, it may be impossible for the project manager toknow whether the assigned resources will be lazy orunderperforming. But once these facts are discovered,there are several ways the project managers can handle thesituation:

The worker may have been assigned a task thatrequires skills that he/she does not possess. It may bepossible to reassign the worker to other tasks thatmatch the worker's capabilities. It may be necessary tohave the functional manager's permission to do this.It may be possible for the project manager to counselthe worker and identify the shortcomings of theworker. This assumes that the project manager clearlyunderstands the job well enough to identify theshortcomings.The project manager can tell the worker that, ifimprovements in performance are not seen by a certaintime, the project manager will provide an on‐the‐spotperformance appraisal and send a copy to the worker'sfunctional manager.The last resort is usually to approach the functionalmanager to whom the worker reports administratively



and have the employee removed from the project team.
TIP Proper handling of performance topics requires astrong partnership between the project manager and thefunctional manager. Learning enhances futureestimates.

Non‐Financial Incentives for
MotivationProject managers generally have no direct responsibility forwage and salary administration. However, thisresponsibility depends upon the type of organization andorganizational structure. If the project manager is also thefunctional manager there may be some responsibilityregarding wages and salary. Therefore, project managerscannot provide direct cash awards to team members otherthan perhaps bonuses that have been included in theproject's budget and are approved by the sponsor.Project managers may be in a position to offer non‐cashrecognition or awards, and this can be done without theapproval of the functional managers and/or the sponsor.However, it is often best for the functional manager toagree to this before it happens.Typical non‐cash awards include:

Theater ticketsTickets to athletic eventsCertificates for fine diningUse of the company carManagement‐granted time off



Plaques, newsletter articles, or other recognitionmethodsGifts from a catalogPaid vacation
These types of non‐cash awards can be provided by thefunctional managers as well but are more commonly givenout by the project managers.
Celebrating Achievements from
Plaques to Public AcknowledgmentsSometimes the recognition associated with anaccomplishment means more to the worker than receivingcash or something of monetary value. As an example, onecompany institutionalized a “Wall of Fame” that could beseen as the employees entered the company cafeteria.Whenever an employee did something outstanding for thecompany or the project, recognition was provided in theform of a plaque and mounted on the wall.Another form of recognition is by publishing an articleabout the employee in the company's newsletter.One insurance company provided certain employees withwooden tokens, like Boy Scout merit badges, forperformance well done. The tokens were good for a freelunch or snack in the company cafeteria. What the companyfound was that the employees were performingexceptionally well trying to collect as many tokens aspossible. The tokens were mounted in each employee'soffice for all to see. The motivation was to see how manyyou could collect.



The Role of Public RecognitionAs mentioned previously, the recognition itself is oftenmore important to the worker than the actual award or anydollar value that comes with the award.Consider the following two examples:
A company initiated a policy that any employee whobecomes a Project Management Professional (PMP®)would receive a one‐time bonus of $500. The companydid not acknowledge publicly who became a PMP, butthe next paycheck for the employee contained thebonus. The company then changed its recognitionpolicy and once a week, in the cafeteria at lunch, anexecutive of the company would publicly recognize allof the people that became PMP ® s during the pastweek. The bonus was still provided but more peoplewere now taking the exam because of the publicrecognition.Employees that performed well were not onlyrecognized publicly in this company but they wereprovided with elegant plaques ready for mounting. Theemployees mounted their plaques in their offices foreveryone to see rather than bringing them home.

In both cases, the public recognition was more important tothe workers than the award.
TIP Acknowledging the project workforce publiclycould have a stronger energizing effect than just thepure financial awards.



Alternative Non‐Monetary RewardsAs illustrated by Figure 6.2, there are other examples ofnon‐monetary rewards.

Figure 6.2 Non‐Monetary Rewards
The company maintained a fleet of cars for the salesforce and some of the executives. However, employeeswhose performance on projects was consideredoutstanding would receive use of the company car for aweek or two. This was considered as a bonus by theemployees that had to commute large distances eachday.A company maintained a box at certain sporting eventsand certain theater events. Employees were givenaccess to these seats for a job well done.



A company completed a three‐year project, and thecustomer was elated. Everyone in the company knewthat the success of the project was due to one blue‐collar union member who worked excessively overtimeto make the project a success. Unable to reward himfinancially because of union policy, the company gavehim the use of the company credit card for a week‐longpaid vacation for himself and his family. The unioncommended the president for recognizing thecontributions of the employees toward the success ofthe company. Had the worker received say $6000 cashrather than use of the credit card, it is possible that aunion grievance would have taken place.A company had a relationship with a very elegantrestaurant where the company would entertain clients.Employees who performed well were given three freemeals over a period of a month.
Public recognition does not necessarily require a formalreward and recognition event or an award. A simple “pat‐on‐the‐back” or other expressions of thanks andappreciation can suffice. However, there are some peoplewho fail to use reward and recognition properly or abusethe concept and its associated processes. Consider thefollowing:

A project manager believed that people should be toldthat they are doing a good job. This belief was based ona desire and a need to motivate the workers. Theproblem in this case was that the project manager wasproviding positive feedback even for an employee whowas performing poorly to motivate the employeetoward better performance. When these employeesreceived a below‐average performance review, they



argued that the project manager indicated on severaloccasions that they were doing a great job.Rather than recognize everyone, a project managerbelieved that no one should be told they are doing agood job if they are merely doing the job they wereexpected to do. The project manager recognized theperformance of only those people who went above andbeyond what was expected of them. This led somepeople to believe that the project manager wasdispleased with their performance.
Timing and Patterns of Staffing NeedsBased on the size of the project, a staffing plan should bedeveloped. There is often a mistaken belief that the intentof the staffing plan is to determine only what resources areneeded and when. While this is true, the resource planshould also determine the ramp up and ramp down for theresources as shown in Exhibit 6.1.



Exhibit 6.1 Typical Staffing PlanThe better the quality of the resources assigned by thefunctional managers, the greater the tendency that thefunctional managers will want these critical resources backas quickly as possible. Project managers tend to want tohold onto the resources, if possible, with the argument thatsomething may go wrong. While this is true, the functionalmanagers' argument is that these resources must serviceother projects and ongoing business activities.Team members want to know when they will be releasedback to the functional areas. Some people believe that thelonger they are removed from their functional manager, theless likely it is that they will be promoted. While this is notalways the case, it is the way that some people think.



The Role of Organizational
DevelopmentThere is a growing maturity across industries associatedwith recognizing the importance of better organizationaldesign and development. The design part has always beenintriguing for project managers and the changing projectworkforce. Working horizontally across organizationalboundaries, as necessitated by the nature of project work,is a critical work muscle to be developed. Organizationaldevelopment with a focus on the speed toward value willcontinue to dominate future organizations' strategicagendas into the next decade.Organizational development in a projectized future is atransformational topic. It is not about the past practices ofjust purely a wide net of topics that potentially will hit themark for the workforce needs. It must be an intentionaldevelopment path and must allow for the mix of people andfast‐changing digital skills of the future. This developmentmust be built on the chosen organization's designingredients.The following case study highlights some of the attributesto consider in organizational development. It sheds light onthe increasing globalization in the future. It also makes itclear that estimating the future workforce will have toconsider the increasing virtual work and that there willlikely be no return to a pure office work format. Designingand developing the workforce to work in a hybrid workenvironment is future critical assumption.



CASE STUDY: THE RIVERSIDE SOFTWARE
GROUPThe Riverside Software Group (RSG) was a medium‐sized software company that specialized in software tosupport the Human Resources Departments of bothlarge and small corporations. The RSG had been inbusiness for more than thirty years and had an excellentreputation and an abundance of repeat business.Since most of their work was global, they utilized virtualteams on almost all projects. The difficulty was in thecreation of the virtual team and estimating theworkforce cost of each global virtual team. Often, theproject managers had limited knowledge of thecapabilities of the employees around the world, and thismade it difficult to establish a project team with the bestavailable resources. What was needed was an inventoryskills matrix for all employees.The skills inventory software project was not thatcomplex. The intent of the project was meaningful forfuture workforce estimating. Whenever RSG wouldcomplete a project for one of their worldwide clients, theentire project team would use the software to updatetheir resumes including the new skills they developed,the tools or specialized processes they were nowfamiliar with, and whatever additional informationwould be valuable to RSG in determining the bestavailable personnel for the next similar project. Theproject team also had to identify in the softwareprogram the lessons that were learned on that project,the best practices that were captured, the metrics andkey performance indicators that were used, and othersuch factors that could benefit the company in thefuture.



The saw this as an excellent opportunity, not only forRSG but for many of their clients as well. However,there were significant issues with the use of skillsinventory software that needed to be overcome. Workersin different countries with the same job title and rankwere at different salaries, and sometimes the salarydifferences were significant. RSG often has the resumesof key individuals in their proposals to improve theirchances of winning the contract, but the key peoplewould not be assigned to this contract after the contracthas been awarded.On some projects, the requirements were either unclearor needed to be changed after the go‐ahead. This oftenrequired using higher salaried workers, thus loweringexpected profit margins. Finally, the sales force oftenbids on contracts without a reasonable understanding ofthe workforce costs needed.As highlighted in Figure 6.3, future workforceorganizational development will be affected by severalorganization design dependencies. It is important thatwe develop the business, project, and digital acumen ofthe future workforce to accommodate as many of thesedependencies as possible.



Figure 6.3 Organizational DependenciesStrategic clarity is a cornerstone for developmentchoices. Without that clarity, we would be investing inirrelevant skills and the design of the organization wouldnot stick. The growing digital ways of working must beconsidered in the digital fluency that has to beembedded in the character of the future workforce.Realizing that structure changes should be done last is agood dependency as organizations must figure out whatwill be needed to meet its strategic intent first, beforerushing into changing structures.Building ownership is likely one of the most criticaloutcomes of future workforce development building anentrepreneurial mindset, understanding theorganizational and project risk appetites, andstrengthening the horizontal working patterns, are keycontributors to future workforce ownership. Given themultiple generations in future workplaces, theownership motivation will continue to vary and many of



the reward and recognition topics addressed previouslyin the text could directly contribute to addressing this.Organizational development for ownership could benefitfrom simulating situations of conflicts, changingenvironmental dynamics, and situations of uncertainty.Last, but not least, culture is the connective tissue forboth organizational design and development. Building ahealthy culture for the future workforce is an imperativeinvestment. Developing the future organizations'workforce to understand and live the values of theculture and effectively work in the specific nature of thatculture is essential.
TIP Organizational development to address the futureworkforce skills is an essential element of projectsuccess. Fitting development approaches enhanceestimates.



7
Advanced Topics in Workforce
Planning

LEARNING OBJECTIVES

Understand the need for planning for theunexpectedUnderstand workforce challengesUnderstand the need for contingency planning
Keywords Artificial intelligence; Life cycle costing;
Management plans; Organizational structuring; Project
funding

Budget Allocation and AdjustmentNot all companies have formalized portfolio selectionprocesses for determining which project to work on and inwhat order. In some companies, management may userather unsophisticated techniques to select projects andthen arbitrarily establish a sum of money for each project.With this approach, there is often little basis for the size ofthe budget needed for a project. It may be just a guess. Andto make matters worse, management might state that theyrefuse to hear bad news on the project, and they certainlydo not want to be told that it cannot be done for this sum ofmoney.



Once the funds are released for the portfolio of projects,line managers and executives begin fighting for theirportion of the budget. The project manager, once assignedto a particular project, may have few choices withprocurement costs, and the overhead rates are certainlynot controllable. Therefore, the only flexibility is with themanpower: the number of people, the pay grades of theworkers, and the number of hours they will be given to dothe work. This is unfortunate because the project managermust then select manpower to fit the budget rather thanobtaining a budget that fits the manpower needed for thejob.If the amount of the funding is significantly less than theproject needs, then project managers may be forced toaccept lower‐salaried workers or ask the team to performthe work in fewer hours. In any case, how the budget forthe portfolio is partitioned may very well dictate whichmanpower will be assigned.With advances in access to portfolio data, coupled with thematuring of enterprise software applications, some of theseclassic fights in portfolio decisions will change for theorganizations of the future. Workforce planning could beenhanced with the potential objectivity provided by thedata richness and the risk‐based planning process thattakes into consideration the many learnings andexperiences organizations go through across their planningcycles. Even the classic approach of yearly planning isbeing disrupted and is becoming more fluid throughout theyear.
Securing Additional Project FundingSituations always occur on projects whereby additionalfunding may be required. Reasons for seeking outadditional funding may include improper manpower



estimating, technical difficulty requiring the use of moretime or additional manpower, and escalations in salaries oroverhead rates.There are four primary sources for additional funding, andthese are in the order that project managers may prefer tohave them done:
Customer‐funded contractual changes: this implies thatthe customer requested or approved a scope changethat requires additional man‐hours or manpower.Management reserve: a management reserve is a sumof money withheld from the total allocated budget formanagement control purposes and some problemsrather than designated for the accomplishment of aspecific task.Undistributed budget: this is a sum of money, usuallyassociated with contractual scope changes, for workthat has been approved but not yet planned. It can alsobe part of next year's budget that has not yet beenallocated toward specific work packages.Contract profitability: this is related to project‐drivencompanies where, when mistakes are made, some ofthe project's expected profits are used to makecorrections.

Global Workforce Estimation
ChallengesPricing out projects in foreign currency, especially if thehost country has high inflation rates, can be troublesome.Managing a project that involves manpower from variouscountries also creates estimating complexities. In theUnited States, a senior engineer may be someone who has



a certain number of years of experience, whereas in someemerging market nations, a senior engineer may besomeone who has had two years of college education.In some countries with high inflation rates, salary increasesmay occur monthly. Not all countries have their employeeswork eight hours a day. Some countries may have a 9‐ or10‐hour day for work, and others have 7‐hour days. Somecountries may have 20 or more paid holidays a year, andthis can play havoc with manpower scheduling.On projects that involve multiple countries, there is usuallyan agreed‐upon currency or conversion rate that the clientwill pay for the work performed. Local currency will have tobe converted into the agreed‐upon currency, and this couldbe a problem if the local currency was devalued during theperiod of performance.
TIP Proper handling of global unique financialconditions is critical for sustaining the requiredworkforce. This is more complex when combined withproductivity variances.
Structuring Project Teams for SuccessLarge projects may be managed by a project or programoffice. The office includes the assistant or deputy projectmanagers (APMs). There may be an APM for engineering,procurement, and manufacturing. The number of APMsdepends on the size of the project.The APMs are usually the lead people assigned from afunctional area. For example, if you have 20 engineersworking on your project, 1 of the 20 will serve as the leadengineer or APM for engineering. The project manager maynot have much influence as to which employees are



assigned to the project, but the project manager often hasthe authority to accept or reject the person assigned as thelead or APM. The project manager may end up workingvery closely each day with the APMs but not with the otherassigned resources.APMs must have good communication skills because theywill be interfacing with the client and possibly thestakeholders. The APMs still report administratively totheir functional areas. They have solid reporting verticallybut dotted reporting horizontally. Some projects do allowthe project manager to have wage and salary responsibilityfor the APMs, but this is not the norm.Sometimes, there may be two APMs from the samefunctional area, such as engineering. Although theirengineering responsibilities may be somewhat different,each serves as a backup for the other in case of anemergency.As indicated by Figure 7.1, structuring project teams forsuccess has dependencies on a multitude of topics. Toname three of the ones highlighted across the figure, thereis an increasing focus on flexibility. The workplaces and theprojects of the future are expecting a workforce that isadaptable and that is comfortable with change. Thechanging dynamics within and outside the project areincreasing. Flexibility can be in role rotations, movingacross teams, and in more expected multitasking.Competence is another one of these three that is becomingmore difficult to define. In the classical workforce planning,the focus tended to be on the technical skills for the projectat hand.



Figure 7.1 Team Structuring for SuccessNow and into the future, the talent triangle keepsexpanding, and areas like business acumen and leadershipare moving to the front of the list due to their impact onproject success. The third selected one from the figure iscreativity. As addressed elsewhere in this work, theprediction by many practitioners and researchers is thatthe enhanced creativity and critical thinking will be suchvaluable assets in this highly integrated human‐digitalfuture workforce. Investing in building these qualities andpredicting the impact they could have on project workforceestimating will allow the project manager to achieve higherestimation accuracy and make better workforcerecommendations.



Incorporating Management Plan DataOn large projects, the client may request the right toapprove people assigned to critical efforts because theclient may be interfacing with these people daily. This caninclude the project manager and all the APMs assigned tothe project office. Clients that have worked with some ofthese people previously may request them on follow‐oncontracts.People that work in the project or program office need notbe full‐time for the duration of the project. The engineeringAPM may be full‐time during the design efforts and part‐time during manufacturing. The manufacturing APM maybe part‐time during engineering activities and full‐timeduring manufacturing.Good workers may be in high demand on multiple projects.Clients know this and want to make sure that their projectgets adequate attention. Clients may request that, duringcompetitive bidding, the contractor identify whatpercentage of the critical worker's time will be spent onthis project. The client may also request updates beforeapproving the project plan. Some contracts have “keyperson” clauses that state that certain people must spend agiven percentage of their time on this project, and theclient has the right to cancel the project if this does nothappen. This generally appears in the management sectionof a proposal that is part of competitive bidding.
TIP In order for the management plan to work well,the project manager should invest in relationship andtrust building with the client. This will help mitigatechanges risks.



Developing Contingency Plans for
Workforce ManagementWe all run the risk that something unforeseen may happento one or more of our critical resources. Sometimesresources are pulled from our project immediately to helpput out fires elsewhere in the company. Sometimes peopleresign and leave the company immediately. Other times,people simply get sick or get hurt, and we end up with noqualified replacement.Most well‐managed companies develop succession plans forpeople in management slots. Each manager is expected tohave someone in their organization ready to fill theirposition should they get transferred, promoted, or becomeill. Years ago, large government programs overfunded theprogram management offices that were providinggovernance for the programs. People assigned to theprogram management offices were expected to serve as abackup for one or more program office workers shouldanything bad happen. The government recognized this asan over management cost and was willing to incur thecosts.Today, most project teams are running lean and mean.Functional organizations have sufficient resources andsubject matter experts such that more than one person isqualified to fill a position. The learning curve forreplacements in the functional ranks may be low. However,based upon the size of the project, it may be advisable tohave one or more APMs assigned that can fill the shoes ofthe project manager in an emergency. The APMs may bepart‐time rather than full‐time workers on the project.Obviously, the size, risk, and complexity of the project arethe determining factors.



TIP Project managers own the succession planning fortheir role to sustain project team's continuity. Theseleaders learn that their job is to get themselves out of ajob.
The Benefits of Co‐Located TeamsThere are both risks and rewards when using co‐locatedteams rather than dispersed teams or virtual teams. Therewards are easy to see; the project manager has the entireteam located in one area where monitoring and controllingof performance appears easier to do. But there aresignificant risks.A few years ago, a government agency undertook a two‐year project that required almost 120 governmentemployees. Most of the employees were needed part‐timerather than full‐time. Unfortunately, the project managerwanted a co‐located team for fear that the functionalmanagers might assign the workers to other tasks, andthey could be removed from the project. The projectmanager found a government building that had two floorsthat were vacant. All the employees were physicallyremoved from their line managers' organizations andhoused on the two floors where they would be under directsupervision of the project manager.The team members were still attached administratively totheir functional managers because the project manager didnot have any responsibility for wage and salaryadministration. Also, when the project is completed, theworkers would return to their previous functional areas.While this appeared to be the right approach for the projectmanager, it had a detrimental effect on the workers' career



development opportunities. During promotion cycles, thefunctional managers promoted the workers that weredirectly under their control and visible to them daily. Thelong‐term co‐located team discovered that they had limitedpromotion opportunities.
TIP With the increase in projectized organizations, it iscritical that the project manager makes co‐locationdecisions that support the proper career growth for theworkforce.
Project Life Cycle Costing ApproachesLife cycle costing is the acquisition and ownership of adeliverable over its full or useful life. When planning aproject, such as the construction of a new manufacturingplant, it is easy to say that we wish to lower ourconstruction costs and therefore save money by utilizingless manpower. But the money you save now could benegligible compared to the money you might lose in thefuture.Let's assume that the life cycle costing of a newmanufacturing plant includes planning, construction, andoperations and support of the facility once completed. Theoperations and support cost of the new plant could be asmuch as 80% of the total life cycle cost. You could probablysave $2 million in the planning and construction phases.But what if the design of the plant is not optimal and theoperations and support costs increase by $2 million eachyear above the expected costs? Your desire to save $2million could now cost you $80 million over the lifeexpectancy of the plant.



The purpose of life cycle costing is to minimize the total lifecycle cost of the deliverable without any sacrifice in qualityor performance. It is in the early life cycle phases wherethe critical decisions are made that lower the overall cost.A shortage of manpower in these phases can be costlylater.This is a critical capability for the future workforce. Beingable to think end‐2‐end and not in a siloed fashion when itcomes to lifecycle costing also has a direct relationship tothe project value achievement. Developing this view opensthe possibility for better ownership of value at the rightstages of the lifecycle. This requires that the projectmanager and the project workforce operate morestrategically in how they assess costs and how to prioritizeany shifts across the lifecycle so that an opportunity in onepart of the project does not end up threatening otherproject parts.
Techniques for Workforce LevelingOne of the challenges that project managers face is how todeal with the way that manpower comes and goes on aproject. In Exhibit 7.1, the dotted line represents the peaksand valleys in manpower. Project managers would prefer tohave the same faces on a project all the way through, butthis could be too costly for the project.



Exhibit 7.1 Workforce Peaks and ValleysTo resolve this problem, the project manager usuallyresorts to workforce smoothing or leveling. Workforcesmoothing is an attempt to eliminate the manpower peaksand valleys by smoothing out the period‐to‐periodmanpower requirements. The ideal situation is to do thiswithout changing the end date. However, the end dateusually moves out, and additional costs are incurred.Without a workforce curve, peaks are troublesome forproject managers because there is no guarantee that thesame resources will appear at each peak. This could resultin a loss of learning, and new people may require additionaltime to catch up to their colleagues.



TIP One of the biggest advantages of portfoliomanagement software is the ability to have atransparent holistic view of project workforce, thusbalancing the workforce use.
Advanced Workforce Leveling
StrategiesIf project managers bring manpower on board too early,there will be an added cost. In Exhibit 7.2, we see theplanned workforce smoothing curve. If the project managerwants to save some money, then the project manager mayneed to change the rate at which the project is staffed andde‐staffed. The ramp‐up and ramp‐down must then be moregradual, as can be seen in the modified time‐smoothed line.



Exhibit 7.2 Adjusted Workforce SmoothingIn Exhibit 7.2, the planned time‐smoothed curve required amaximum of 20 people, and the modified time‐smoothedcurve required a maximum of only 19 people. But what ifwe have a shortage of people to do all the necessary work,especially the work on the critical path? The solution maybe to use the increased manpower curve and have 26people assigned at the maximum point.Manpower smoothing works well if:
The scheduled end date is allowed to slipSome cost increases are allowed to compensate for thesmoothing



Work packages, perhaps even some on the critical path,are allowed to move upstream or downstream to allowfor a smooth manpower curve.
Maturing an Inventory of Skills and
CompetenciesSome companies have created databases for the inventoryskills of the workers. Whenever a project is completed, theworkers must update their inventory skills matrix byidentifying all new skills that they developed on the projectthat was just completed. If, at the beginning of a project,the project manager is looking for people with a specificskill, he/she can simply input that desired skill into thedatabase and get a complete listing of all the workers withthat skill.The database can also be used to validate that the workershave the necessary skills. Whenever people are assignedthat the project manager has not worked with previously,and they are assigned to positions that require criticalskills, then the project manager can pull up that worker'sinventory skills sheet to validate that the capability is there.The intent of Figure 7.2 is to highlight the need to maintainthe motivation and appetite to continue to grow the skills ofthe workforce. There is no end to the learning potential forthe future workforce. The skills mix changes every day. Theaccess to new skills is easier, and with the accessibilitybeing feasible on every technology platform possible and inmultiple formats that allow this to happen on one's timemore consistently.



Figure 7.2 Maturing CompetenciesWith all the advancements in competencies development,project workforce seems to still lack consistent ways bywhich the categorizing of the groups of skills could bestandardized across a large‐size workforce. Also, linkingthese skills to a career path and having guidance providedfor accomplishing this mapping by professionalorganizations could still improve.



The Next Potential of AI in Enabling
Workforce PlanningA new era has begun. This is an era that is witnessing anincrease in the utilization of digital in every aspect of ourlives. In the project environment, this is offering a promisefor the highest degree of efficiencies in planning andexecuting throughout the project lifecycle. Just as in thecase of many of the revolutions that affected organizationsand the ways of working over the years, this Generative AI(GenAI) impact is bound to be central to project work foryears to come.As seen in Figure 7.3, there needs to be a successfulbridging between the human workforce and the digitaluniverse that is fast expanding around today's projects. Theupside for this bridging is massive. It does require anappetite for experimenting with cultures that support that,leadership that sees the business environment objectivelyand holistically, and ultimately project managers andproject teams who are ready to adopt fast and scale faster.The future of work will witness a demand that our projectestimates are done faster and that changing circumstancescould easily be incorporated to revise these estimates.



Figure 7.3 The Human‐Digital BridgeLet's tackle six factors that will either contribute to scalingthe potential of artificial intelligence (AI) or limit it. Theproject manager is expected to take the lead inunderstanding these factors and in being the coach for thefuture workforce as they further dive into theexperimentation and use cases surrounding AI's potential.Some of the use cases are internal to the organizations asthey change themselves and how they work; other usecases affect how organizations imbed AI in their productsand solutions and position that value to current and futurecustomers. Each of these six factors can function as anenabler to scale the future use of AI in better equipping theworkforce. These enablers break change resistancebarriers that currently exist across organizations andproject teams.Like many other areas of project management, the questioncomes to the surface regarding ownership. Just like whenwe ask who should own project success, this ownershiptopic could be even more challenging in the case of AI. In



an ideal state, AI should be owned by everyone since it is astrong enabler that could be used differently depending onwho the stakeholder is and what impact is expected by theworkforce from its use.The first of the six factors is Culture . Culture is a mix ofmany things, ranging from values to behaviors and ways ofworking. Culture reflects itself in the walking of the talk byleaders. The workforce of the future is expectingorganizational cultures that are open, motivating, andrewarding to the generational mix in the room. Looking atthe enabling elements of the culture for AI, the expectationis to have the culture as exemplified by the messages sentby executive leadership to encourage the access and theuse of AI.As shown in Figure 7.4, a strong commitment in the cultureto be ready operationally and by building the right safeinfrastructure is a must. Cultural readiness also includesthe investment in being educated and trained in AI acrossthe layers of the organization. Having a clear strategicagenda for the use of AI is critical. A clear strategic choiceabout all the possibilities for AI use needs to be obvious onthe NorthStar of the leadership team and should cascadeacross the workforce. Having this clear commitment willmake it easier for the workforce to achieve all the potentialbenefits and will directly contribute to higher efficiencies inthe future and lead to more competitive estimates.



Figure 7.4 The Culture EnablerThe second of these factors, in Figure 7.5, is the Human
Skills building factor. This is probably one of the mostcritical workforce changes that must happen. Not only doesthe workforce need to build the strong bridging totechnology discussed earlier, but also the workforce shouldbe open itself to a new mindset. It is a digital growthmindset that recognizes the limitless possibilities thattechnology provides. It is also a mindset that is ready andwilling to be reshaped by a different mix of skills. Theemphasis here is on the human skills. The future of work,although digital, is human‐to‐human. By experiencinghigher use of technology and its potential, this creates awider space for project workforce to pay attention to thehuman side of project work. When the workforce can thinkagain for a change, it becomes more strategic.



Figure 7.5 The Human Skills EnablerIt is time to become more empathetic and build thatemotional intelligence edge. This is a great starting point.The mix of skills will have to include prompt engineering aspreviously discussed when the workforce is going to getbetter outcomes from the machine with the right strongcontext and examples used in the prompts. In addition, oneof the most important skills will likely be around creativityand critical thinking. We have known for years that theeffectiveness of solving the most complex problems faced inprojects and programs hinges on this advanced thinking,yet the maturity has never been fully achieved given whereproject teams have been spending their time and the manyother classic project distractions and firefighting.Given the space created by AI, it is likely that the futureworkforce will be able to invest more in the Power Skills(human, leadership, and people skills). This will allow formore intentional interactions, enhanced diversity of ideas,and a better potential for integrating that with data towardthe achievement of unique outcomes out of the projects andmeeting the many innovations initiatives demandsdiscussed earlier in this work. The future workforce couldhave more interesting project work and could enjoy seeing



the outcomes of their work better than they have been ableto do in the past.The third factor is the Career promise . It is assumed thatwith the enhanced use of AI, there is a higher likelihoodthat the nature of work for the project teams becomes moreattractive. Most importantly, when it relates to careers, thevalue proposition of the project workforce could becomeclearer. This will provide a line of sight to where thepotential of the project workforce lies in the organizationand cross‐teams could be.The core here to the enhanced career potential is the shiftof focus on value and the fast movement toward a new viewof project success. With clarity that success is no longerachieved via the classic drivers and constraints of projectsof the past, namely time, cost, scope, and a few others, andrather more about what the achieved value for thecustomers and users looks like and how that value issustained, the longevity of the workforce career is likelystronger.For the career promise enabler shown in Figure 7.6, AIcould provide an opportunity for additional areas ofspecialization in project work. Data scientists, analysts, andothers who can put technology, analytics, and the manyinsights garnered from the use of technology to better usewill have an additional opportunity to create new forms ofneeded jobs in the future and an ability to combine thesedigital skills with the creativity and leadership qualitiesneeded under the human skills reviewed earlier in thiswork.



Figure 7.6 The Career EnablerThe next factor is Trust Foundation . Trust is normally afoundation for effective workforce interactions in projectsand programs. It becomes more of an important currency inthe future of work given the shifts necessary to becomecomfortable with digital future work. There is a level oftrust that should be built for the wide use of AI. This meansthat we must design and implement responsible AI. Thiscovers areas like proper use, cybersecurity measuresimplementation, and the importance of respecting theintellectual property of the organization. There is still ahigh degree of hesitation in expanding the use of AI relatedto this trust topic.Like building high‐performing teams on a foundation oftrust, such as in the work done by Partick Lencioni, it isalso critical to build the muscles of being able to haveconflict and critical conversations on where GenAI is to beused and where it should not be. It is also needed that theexecutive leadership is very clear in its message about theimpact of AI on the career promise topic addressed above.To have proper buy‐in and commitment from the projectworkforce, this trust foundation is immensely important.



As illustrated in Figure 7.7, new leadership might berequired in future organizations. Leaders should be able toexemplify their comfort with AI. They should also be able tocommunicate with a very clear voice that shows care forthe workforce and responsibility for the organization. Thisbuilds on the qualities project teams have been striving tosecure for decades in the type of leadership project teamsshould possess.

Figure 7.7 The Trust Foundation EnablerThe fifth of these factors highlighted in Figure 7.8, is Risk
Appetite . With commitment to AI and its use, there is ahigher degree of transparency across the workforce. Thismeans that we can have access to sometimesuncomfortable data in a timely and it also means that weare able to operate more accurately and with excellence.This requires a workforce that is comfortable with change.The risk appetite and willingness to experiment need to behigh.



Figure 7.8 The Risk Appetite EnablerTo come up with meaningful use cases, the projectworkforce should be willing to take more risks. Thisrequires the strong backing of the organization and itsleadership. Such as discussed in the first factor, culture, adegree of safety in operating and openness exemplified bythe leaders is a must. When this support is obvious, theproject workforce will be able to take on more risks, haveless fear of the consequences of AI, and be less worriedabout the impact of AI on the careers of the project teammembers.In an ideal state, and when the room for taking risks ishigher, the project workforce could be working on moremeaningful tasks and worry less about biases inperformance. Reporting and other factors that would havetypically affected the workforce’ ability to perform strategicwork could be removed. To ensure that there will be lessdata bias, the point about new forms of leadershipdiscussed above becomes crucial. Leaders in the futureneed to exemplify authenticity and possess a high aptitudefor exercising the duty of care for their organizations.The last of these factors is the Value‐Based Decisionsenabler. Decision‐making in projects is one of these areas



that shows the right signs of maturity in project work. Fordecisions to have the most positive impact on project work,they should be value‐based. Although there has been a widedebate over the years about suitable project deliverymethods and whether this enhances decision‐making ornot, the project manager should own the selecting of theright fitting delivery method that matches the needs of theproject workforce.Value‐based decision‐making, highlighted in Figure 7.9, iswhere scaling the potential of AI could be multiplied. Thisgets the project workforce to overcome spending time onlow‐value work and shift to the more strategic work betterperceived by the executive teams. The speed of decisionscould be improved with the expanded and consistent use ofGenAI. In addition, the quality of decisions and directingthose decisions to value becomes a core responsibility ofthe project manager.

Figure 7.9 The Decision‐Making EnablerThis topic of decision‐making also rolls up to theboardroom. Future organizations will be able to have animproved level of governance excellence in the boardroombecause of responsible use of AI. As the world becomesmore projectized, board directors will be more amicable to



recognizing that AI is a powerful enabler to governing.Value‐based decision‐making will enable the minimizationof decisions based on political agendas or that are donewith a siloed view of the organization.Each of the six factors reviewed above affects the potentialof AI on their own in supporting workforce planning anddevelopment. Collectively, when all six factors are properlyused to break down the multiple barriers that affect thescaling of AI, the project workforce could harvestmultipliers of the potential of AI. It is a great area of impactthat project managers in the future should keep on theirfocus radar. Smart use of technology to empower the futureproject workforce will enable better planning and higherachievement of projects' value.In the recent 2024 survey conducted by the ProjectManagement Institute, Generative AI in ProjectManagement Survey, and as summarized by Figure 7.10,the survey highlights two important dimensions that aid inthe understanding of GenAI and its impact on the projectworkforce of the future.



Figure 7.10 Use and Impact of GenAIThe two sides in the figure reflect net usage and impact.Especially related to the project estimating focus of thiswork and when reviewing the budgeting for projectworkforce. Cost management and planning and monitoringdata, there is potential to increase the use of GenAI,especially around the quadrant where the impact is thehighest. Areas like developing the project budget andidentifying potential risks to the project budget are criticalto the success of the workforce planning in the future.There is an opportunity to learn from the wide set of theseareas surveyed in opening the door further to the likelypositive use and impact of GenAI.



8
Case Studies in Workforce Planning

LEARNING OBJECTIVES

Understanding the importance of workinghorizontallyDeveloping a joint view of project successConsidering additional estimate time to addressenvironmental factorsDriving courageous and critical projectconversationsUnderstanding how implementing skunk works,could enhance the agility of future ways of working
Keywords Stakeholders’ engagement; Authentic
sponsorship; Understand business acumen; Risk handling
strategies; Prompt engineering; Artificial intelligence and
decision‐making; Educating management and decision‐
makersThe project workforce of the future will be under majorpressure to deliver projects faster and with the highestlevel possible of resources' efficiencies. Pressures fromshareholders and stakeholders are rising. The world ofwork is changing, and more projects and programs arebecoming the norm of how organizations think and conducttheir business. It is now the time when the percentages ofprojects being delivered on time, within budget, andmeeting the requirements and quality will have to stop



making the statistics headlines. A new era of definingsuccess differently has been ushered in. It is expected thattomorrow's workforce will be able to avoid many of thechallenges highlighted by the following case studies.The future of work will see an extended use of iterativeplanning, a higher level of adaptability, and a greater riskappetite to explore. This puts pressure on project workestimating. Management will still expect the work to befree from budget variances and any contractual penaltiesand to have an easier time deciding whether to put oncontract work. As the world of work changes, technologywill augment some of the needs for higher efficiency, yetthe project workforce will have to be creative, fail and learnfast, and shift their focus to strategic value achievement.



CASE STUDY: DIXON AEROSPACE
Dixon Corporation was an aerospace and defensecontractor that was experiencing favorable growingpains. Dixon was winning a large percentage of thecontracts they were bidding on and successfullycompleting them. Customer and stakeholder satisfactionwas increasing.Project managers provided the technical requirementsto the functional managers, who then assigned workersthey believed were best suited to fulfill the contractualrequirements. No workforce planning models existed,and project managers relied heavily upon the functionalmanagers. Project managers had virtually no input intoworkforce planning activities.Unfortunately, Dixon was having a difficult timeengaging team members in the projects. There weresignificant behavioral issues. Almost all of the projectmanagers were engineers with advanced degrees in atechnical discipline. Most of the team members on theprojects were also engineers. Most of the engineers hadnever been trained in interpersonal skills, especiallyrelated to working on project teams and collaboratingwith other team members.The organizational structure was a weak matrixorganizational form where part of the daily technicaldirection and supervision of the team members wasprovided by the functional managers rather than theproject managers. In addition, project managersprovided no input into team member performancereviews, and almost all of the team members wereworking on more than one project at the same time. PMs



therefore relied upon functional managers to engage theworkers in the project assignments.The decision was made by senior management that largeproject teams should have an assistant project manager(APM) for interpersonal skills support and humanrelations problem solving. The APM did not necessarilyunderstand the technology on the projects but wouldassist the project manager in conflict resolutionpractices, reducing worker stress and potential burnout,and improving communication between team members.
Questions

1. Does this idea for an APM for human behavior issuesseem like a good idea?2. What would be a possible better solution to Dixon'sbehavioral problems?3. Assuming Dixon decides to use a workforce planningmodel for projects, should the responsibility restwith the project manager or the APM for humanbehavior?



Reflection

Consistent Stakeholders Engagement directlycontributes to proper workforce planning andestimatingStrengthening the horizontal ways of workings is acritical future competencyPower skills (people skills) are increasingly adeterminant of project successAlthough this is an aerospace and defense case,similar circumstances are visible across industries



CASE STUDY: THE PHOENIX PROJECT
Scott had heard rumors about how much trouble thePhoenix Project was in. People were leaving the PhoenixProject like rats deserting a sinking ship. Scott wasgrateful that he had nothing to do with the PhoenixProject. Unfortunately, all that was about to change.Scott was a well‐disciplined project manager. He was aProject Management Professional (PMP®) and wasexcellent in following the enterprise projectmanagement methodology his company had developedfor managing traditional‐type projects that started outwith well‐defined requirements. The forms, guidelines,templates, and checklists provided by the methodologymade managing projects easy. Sometimes, Scott evenbelieved that it was like a “no brainer” to function as aproject manager. Everything was laid out for him, andall he had to do was to follow methodology protocol.Scott's company had a workforce management process,but it was used primarily by functional managers ratherthan project managers.On a Friday afternoon, Scott was informed that theproject manager on the Phoenix Project was reassigned,and Scott would be taking over the project.Furthermore, the executive made the followingcomments:

“We were thinking about canceling the project, butfirst we want to see if you can turn the projectaround.”“We know that we need a new business case withnew ideas because we will never be able to achieve



the business value expected from the originalbusiness case.”“You'll have to come up with a different solution, onethat hopefully will work.”“I'm not sure how much support the executives canor will give you. You are out there all by yourself,except of course for your team.”“I expect you to have a recovery plan to show me inless than a week.”
The projects that Scott was used to managing startedout with well‐defined expectations, a clear businesscase, and a good statement of work. Time was no longera luxury or even a simple constraint; it was now acritical constraint. The forms, guidelines, templates, andchecklists in the enterprise project managementmethodology did not account for this type of situation.Furthermore, Scott had never been in any meetings thatrequired brainstorming, problem‐solving, and criticaldecision‐making as he believed would be needed on thePhoenix Project. To make the situation worse, Scott hadnever worked with many of the team members assignedto the Phoenix Project. It was now quite apparent thatScott may not be qualified to function as a recoveryproject manager.
Questions

1. What challenges will Scott be facing?2. What should Scott do first?3. How important is it for Scott to familiarize himselfwith the current workforce?



4. Should Scott consider performing a workforcemanagement assessment?5. Should Scott consider replacing existing teammembers with new team members based upon theresults of the workforce management assessment?
Reflection

Project management success is not just about astrong methodology and great templatesAuthentic executive sponsorship is critical forproper workforce planningProject managers should have a voice in drivingproject staffing decisionsEstablishing a clear joint view of success upfront is amust have component for turning around any projectacross industries



CASE STUDY: BRENDA'S DILEMMA
Brenda had never been placed in such a position beforewhile managing projects. In the past, Brenda believedthat she was expected to makeproject‐based decisionspredicated upon technology. But on this project, Brendawas expected to make both business‐related and project‐related decisions. Previously, Brenda relied heavily uponher project sponsor for business‐related decisions. Butnow, it appeared that most of the decisions rested uponher shoulders and the team members.The sponsors assigned to her projects no longer wantedto hear about problems without additional datasupporting some type of solution. In the past, projectmanagers had the tendency to send their problems totheir sponsors, and eventually the sponsors wouldresolve the problems. Soon, sponsors were spendingmore time solving problems on projects rather thanperforming the activities dictated by their jobdescriptions. To resolve this problem, the sponsors werenow telling the project managers, “Do not come to uswith problems unless you also bring alternatives andrecommendations!”Brenda was experienced in making project‐baseddecisions where alternatives were developed based uponthe constraints of time, cost, scope, quality, andsometimes risk. But making business decisions wouldrequire consideration of additional constraints, namelysafety, image, reputation, goodwill, stakeholderrelations management, culture, future business, andcustomer satisfaction.Brenda's project team was composed mainly ofengineers, many of whom had never taken any courses



in business. They understood technology and how todevelop technical alternatives. They knew very littleabout marketing and sales activities. Many of theengineers on her team were also prima donnas whobelieved that their opinion was the only opinion thatcounted.Putting all these people in a room and asking them todevelop and evaluate alternatives to the problems wouldcertainly be difficult. Brenda did not know where tobegin.
Questions

1. Given Brenda's dilemma, what are her choices forobtaining the business information she needs?2. Which of her choices appears to be her best option?3. Will a workforce planning assessment show ifperspective team members are capable of makingbusiness as well as technical decisions?
Reflection

Business acumen is becoming an increasinglycritical competency for the future workforceIn designing the proper workforce mix, it isimportant to consider the mix of complementaryskills that the project team bringsEstimating required project efforts should allow forthe additional time required to investigate potentialenvironmental factors changes



CASE STUDY: THE BRAINSTORMING MEETING
Paul was delighted that all the subcontractors werewilling to send technical representatives to thebrainstorming meeting. Paul's company won a contractfrom one of their most important clients to develop anew product. The contract involved state‐of‐the‐arttechnology that was unavailable to Paul's companyexcept through subcontracts. The client worked withPaul in the selection process of the subcontractors.The client knew right from the start of the project thatthere were risks in the project and that the product maynot be able to be developed without significanttradeoffs. The client's original statement of work wasmore of a “wish list” of deliverables with little chance ofbeing accomplished.Once the project started and the problems began tomount, Paul and the client jointly agreed that thedirection of the project must change to salvage as muchvalue as possible. The subcontractors had to participatein the brainstorming meeting because they possessedthe expertise regarding what could and could not bedone. Paul had great expectations that everyone inattendance could agree on a new direction for theproject.Paul had been in other brainstorming sessions and knewthat all ideas should be listed but not evaluated orcriticized until sometime later, perhaps even after thesession was completed. But since several of thesuppliers were not geographically local, Paul opted toconduct the meeting using the Nominal GroupTechnique whereby each person would present their



ideas and be subject to immediate evaluation andcriticism.Each of the subcontractors presented their argumentsfor why their approach would be best. Even though theideas of several subcontractors could possibly becombined into a workable solution, the subcontractorsrefused to budge on their position. The subcontractors'adamant position made it appear that they were moreinterested in how much follow‐on business they couldget rather than what was in the best interest of theclient.Paul now had a problem. How could he get thesubcontractors to work together to come up with anagreed‐upon direction acceptable to all? Paul had neverbeen in this type of situation before. Obviously, this wasnot what Paul had expected as an outcome of theproblem‐solving meeting.
Questions

1. What appears to be the root cause of thebrainstorming session problem?2. What other mistakes were made?3. How should Paul prepare so that problems like thisdo not reappear in the future?4. Can the output of a workforce planning modelidentify workers that are experienced inbrainstorming sessions?5. Can workforce planning models be used to evaluatethe employees in a subcontractor's organization thatwould be assigned to your project and interfacingwith your project team members?



Reflection

Clarity of outcomes is a cornerstone for projectsuccessThe project manager should have proper riskhandling strategies when projects have a highdependency on subcontractorsNavigating ways to motivate subcontractors to focuson the best interest of the customer's project is animportant workforce skill



CASE STUDY: THE LACK OF INFORMATION
John was an experienced project manager, at least hethought that he was. His company had an enterpriseproject management methodology that contained forms,guidelines, templates, and checklists for just about anyproject. It was a one‐size‐fits‐all approach.Unfortunately, there were no instructions for John'scurrent dilemma.The statement of work was reasonably clear as to whatdirection the project should take. Everyone knew thatthe technical approach was optimistic and may not beachievable to satisfy the strategic business objectives.When the project plan was prepared, the primaryplanning objective was “least time” so that the productcould be introduced into the marketplace quickly. Butsince the technical approach could not work as initiallythought, it was necessary to redirect the project andcreate a new project plan.John did not know whether the planning objective wouldstill be “least time,” or whether it would change to “leastrisk” or “least cost.” John also realized that he neededadditional information from Engineering,Manufacturing, Marketing, and Sales to solve hisproblem and prepare a new plan.John's first attempt to collect the problem‐solvinginformation was met with resistance. John recognizedquickly that information was a source of power, andthese functional areas were unwilling to give John theinformation he needed. The lack of critical informationplaced John in an impossible position. Engineeringwould not confirm what new technical approaches werepossible. Manufacturing could not provide any



information on manufacturing costs without knowing theengineering design. The sales personnel could notprovide any information without knowing themanufacturing costs. Marketing wanted to make surethere was a market need for the new design beforeproviding information.Repeatedly, John went to the functional areas asking forhelp. The answer was always the same: “Let me thinkabout it and I'll get back to you.” Not willing to throw inthe towel yet and concede failure, John went to hissponsor, the Vice President of Marketing, and explainedthe situation. After explaining his dilemma, the projectsponsor replied, “I can get you some information fromour marketing personnel, but you are on your own withthe other functional areas. Our functional silos havebrick walls around them, and I have no authority overany of the resources in the other functional areas. You'llhave to do the best you can.” John went back to hisoffice and began contemplating his future with thecompany.
Questions

1. What is the critical issue in the case?2. What is the root cause of the critical issue?3. What can John do to correct the situation?4. If a project must be redirected, should a workforceplanning model be used again?5. How should the project manager respond if themodel shows that different resources should beassigned and that the budget might changesignificantly?



Reflection

Silos could negatively contribute to the likelihood ofdeveloping good, effective project plansSpeaking the language of different functional areasmust be nurtured as a necessary competency acrossindustriesWorking across organizational boundaries iscomplex and should be considered in estimating theproject workforce



CASE STUDY: THE INFORMATION OVERFLOW
DILEMMA
Anne was placed in charge of a project to create a newproduct. Although Anne was experienced in projectmanagement, many of her newly assigned teammembers had little experience working on projects.Anne knew she could help them once the project wasunder way, but the greater problems would most likelyoccur during problem solving and decision making whendeveloping the project plan.Anne personally negotiated for the critical resources shebelieved she needed for the management of the project.During the project's kickoff meeting, Anne went throughthe statement of work in detail and conducted aworkforce needs analysis to determine the makeup ofthe functional support personnel and the expected skills.She was convinced that everyone understood what hadto be done. Anne instructed everyone to reconvene in aweek with information regarding their specific efforts onthe project and who would be assigned from thefunctional support areas. The information Anne neededfrom everyone was:

Hours needed for each work packageGrade level of the workers needed for each workpackageThe cost of their efforts for each work packageThe time duration of each work packageThe anticipated risk of each work package
When the team reconvened, most of the team memberscame with alternatives. Many of the alternatives came



with optimistic, most likely, and pessimistic estimates.Some of the team members came with historical datafrom five or six previous projects that were completedsuccessfully.This is not what Anne expected. She was nowoverwhelmed with information. To make matters worse,Anne knew her limitations and believed that she couldnot make a reasonable decision based upon the massivedocumentation that the team members were providing.Anne had to find a way to limit the information overflow.
Questions

1. Should Anne have expected this amount ofinformation?2. Is it better to have more or less informationavailable?3. How should Anne proceed?
Reflection

Project workforce estimating is a complex taskEstimating highly depends on the type and quality ofdata, and too much of it could be overwhelmingData is where the true value of GenAI and properuse of prompt engineering could open the door forproject managers to better design their workforcemix



CASE STUDY: THE IMPACT OF ASSUMPTIONS
Karl was a highly talented engineer whose experiencewas restricted to engineering project managementactivities. Karl understood the constraints on the projecthe was now managing but was never provided with anyassumptions, especially assumptions related to businessdecisions on projects.For the projects that Karl had managed in the past, Karlmade primarily project‐based decisions related totechnology. All decisions related to the business side ofthe project were made by the project sponsor. But forthe project that Karl was now managing, Karl wasexpected to make both project and business decisions.The business decisions required an understanding of theassumptions.Karl realized that the technical approach selected andthe expected technical breakthrough may not beachievable. Selecting a new technical approach wouldcertainly elongate the project and increase the costs.But changing the direction of the project would certainlyhave an impact on marketing and sales activities,especially on a long‐term project. Some of theassumptions that were likely to change over theduration of a project, especially on a long‐term project,might include:

The cost of borrowing money and financing theproject will remain fixedThe procurement costs will not increaseThe breakthrough in technology will take place asscheduled



The resources with the necessary skills will beavailable when neededThe marketplace will readily accept the productOur competitors will not catch up to usThe risks are low and can be easily mitigatedThe political environment will not change
Karl looked at these assumptions and wondered howthese would impact problem solving and decision‐making.
Questions

1. What is the root cause of the problem?2. How should Karl proceed?3. Would a workforce planning assessment havehelped?4. Should a workforce planning assessment beperformed each time assumptions changesignificantly? If so, what is meant by “significantly?”



Reflection

Assumptions could make or break a projectThe next generation project managers willincreasingly come from different backgrounds andnot purely the classic engineering route, even inindustries that have been accustomed to makingthat workforce assumptionA continued critical executive sponsor role remainsnecessary for handling strategic business decisions



CASE STUDY: NORA'S DILEMMA
Nora was now having second thoughts about whethershe made the right career choice wanting a future as aproject manager. She was also unsure if she shouldcontinue working for Dexter Aerospace Corporation.Six months ago, Nora completed her master's degree inbusiness administration with a minor in projectmanagement. She wanted a career in projectmanagement. She was hired into Dexter Corporation asa project manager after graduation. Dexter hadnumerous government contracts for exploratorysatellites, and these were the types of projects thatintrigued Nora.Nora's first assignment was to work with Dexter's salesteam to respond to a government request for proposal(RFP) for a new series of satellites to explore theproperties of the sun. The RFP identified therequirements and technical specifications that had to bemet for the development and testing of three prototypes.A follow‐on contract would then be awarded to thewinner of the RFP for the manufacturing of severalsatellites.A meeting was held with the lead salesperson, Nora, andthe engineering and manufacturing personnel thatwould be preparing the technical portions of theproposal.The lead salesperson then made the followingcomments:



“Senior management considers this potential contractas very important for Dexter's future and we mustsubmit a winning bid. When estimating the workneeded by your organizations and the accompanyingcosts, base your estimates upon the absoluteminimum work Dexter must do to satisfy therequirements. We want to submit the lowest cost bid.”“Then look for loopholes and omissions in therequirements stated in the RFP and prepare a list ofall the scope changes and accompanying costs wecould possibly generate after contract go‐ahead.There are always things that the government did notconsider, and must be accomplished, but let's not tellthem about these things they neglected to considerother than through the scope changes we cangenerate after contract award.”“Also, Dexter has never tested any products in thetemperature range identified in the technicalspecifications. To get a step up on our competitors,let's include some wording asserting that we havedone a little bit of testing in the temperature rangerequested and the results were promising. This shouldhelp us win the contract.”Nora could not believe what she had heard. The leadsalesperson's comments seemed to violate what Noralearned in college about business morality and ethicsand seemed to contradict the Project ManagementInstitute's (PMI)'s code of professional responsibility.After the meeting was adjourned, Nora met with thelead salesperson and asked:



“Why aren't we 100 % honest with the governmentabout all of the work that needs to be done to achieveproject success and fulfill the requirements?”The salesperson responded:“The goal is to win the initial contract at all costs. Itmay look like we are ‘intentionally’ lying to thecustomer, but we simply consider this as our initialinterpretation of the requirements.”“Sometimes, we might even bid the initial contract ata significant loss just to win it. Then, we push throughthe very profitable scope changes that most oftengenerate significantly more profit than the initialcontract. This is a ‘way of life’ in our industry, andyou'll need to get used to it. It's probably the scopechanges that will be paying your salary rather thanthe initial contract.”Nora then asked:“Doesn't the government know this is happening?”The salesperson then replied:



“Yes, I am sure they know this is happening. Once theinitial contract is awarded, the government as well asother customers we have would rather go along withthe approval and funding of many scope changes thanto repeat the acquisition process and go out forcompetitive bidding again looking for new suppliers.On some of our contracts, the people that approve theinitial contract and follow‐on scope changes aremilitary personnel that have just a two‐ or three‐yeartour of duty in this assignment and then gettransferred to another assignment elsewhere.Whoever replaces them may then have to go beforeCongress or other approval agencies and explain thereasons for the cost overruns. This is how many of theaerospace and defense industry firms operate. Costoverruns are a way of life.”Nora looked at the salesperson and then said:“I have one more question. If you know Dexter hasnever done any experimentation in the temperaturerange requested by the client, why should we lie tothe customer?”The salesperson replied:“We are not lying. We consider this as justmisinterpretation of the facts, or just an error inwording someone made. I am sure that somewhere inthe labs are test results that we could ‘recreate’confirming our wording in the proposal.”Nora read over the entire proposal prior to submittal tothe government. As expected, included in the proposalwas sort of vague wording that Dexter had someprevious experience in testing products in thecustomer's temperature specification range. Theproposal was sent off to the customer, and Dexter



expected to hear whether they won the contract within30 days.In less than two weeks, Nora was asked to attend anemergency meeting with the lead salesperson on theproposal. The salesperson looked at Nora and said:“The government wants to visit our company quicklyas see the test results we stated in our proposal aboutthe testing we did within the specification'stemperature range. How do you think we shouldhandle their request since it may have a seriousimpact on who is awarded the contract? Think aboutyour answer and let me know tomorrow.”Nora now had second thoughts about whether sheshould be a project manager at Dexter or anywhere else.Could this happen elsewhere, she thought?
Questions

1. Is this a common practice in aerospace and defensecontractors?2. Do people often get thrown into these types ofsituations?3. Should Nora lie to the customer?4. What should Nora do next?5. Would a workforce management assessment havehelped Nora?6. How should Nora respond if the assessment comesup with a cost that is significantly greater thanDixon's bid?7. Should Nora accept the lowest salaried workers tokeep the cost down knowing full well that this might



be contrary to the output of the workforceassessment information?8. Is this a violation of PMI's Code of Conduct andProfessional Responsibility?
Reflection

Although this is a case for the aerospace industry,the highlighted difficult ethics situation could beseen across industriesProject managers have a duty to be courageous andto ensure that critical conversations take place insupport of proper organizational valuesThis is also another case where strong, authenticleadership, is needed in the form of an executivesponsor or other governance leaders drivingexcellence



CASE STUDY: MANAGING RESOURCES IN
GOVERNMENT AGENCIES
A government agency spent years downplaying the needfor effective project management practices. Most oftheir projects were outsourced to contractors, and theagency assumed just a project monitoring position. Theagency expected that the contractors would assign someof their best people to the agency's contracts. Theagency struggled with understanding whether thecontractors' costs and schedules were realistic butsimply awarded the contracts to the lowest bidders.As the costs of the contracts kept rising, the agencydecided that it would be cost‐effective to manageseveral of the projects themselves. The need foreffective project management practices became evidentafter recognizing several project management issuesresulting from project staffing practices.The agency contracted with a project managementconsultant/trainer to help improve an understanding ofproject management and implement the necessarychanges. The agency provided the consultant with thefollowing situations that created issues.
Job DescriptionsThe agency did not have formalized government service(GS) job descriptions for project managers. The role ofthe project manager did not fit into any of the traditionaltemplates that the agency had for government jobdescriptions. As such, the agency appointed mid‐levelmanagers, usually GS‐13 and GS‐14 personnel, tofunction as project managers.



The appointment as a project manager initially wasalmost always a part‐time position that they had to fulfillin addition to their functional role. The decisions thenewly appointed project managers made always favoredtheir functional organization rather than the projectbecause they viewed a greater chance for advancementthrough the functional organization rather than throughproject management.
Full‐Time AssignmentsThe agency recognized that some projects needed full‐time project managers. Individuals were selected frommainly the GS‐11 and GS‐12 positions to serve“temporarily” as a full‐time project manager and returnto their previous functional department at thecompletion of the project. Some of these newlyappointed project managers enjoyed the power andauthority that came with the new assignment andwanted their projects to last as long as possible,resulting in poor project decision‐making.
Co‐located TeamsThe agency initially supported the concept of matrixmanagement, where project team members could beassigned to several projects on a part‐time basis andremain in their functional departments. Unfortunately,there were several project managers began enjoying thepower of being a project manager and disliked the ideaof having to share resources with other projects. Theseproject managers preferred the concept of co‐locatedteams.One project manager was assigned to a project thatcould have been completed in about one year with part‐time team members. Instead, he created a schedule for atwo‐year project with all team members assigned full‐



time. He found a vacant floor in a government buildingand demanded that the entire team be removed fromtheir functional organizations and relocated to thebuilding where the project was now located. Seniormanagement reluctantly agreed to his request.The project manager did not have any wage and salaryadministration responsibilities even though the workerswere co‐located and assigned full‐time. By removing theteam members from their functional organizations, mostof the functional managers lost contact with the teammembers and considered them as “non‐promotable” forthe duration of the project. The situation became evenworse as the project came to an end. Many of thefunctional managers replaced the workers that wereassigned to this project with other employees, and therewas no longer a “home” organization for them to returnto. They had to find employment elsewhere or acceptreassignment to another organization that could resultin having to relocate their families.
Questions

1. If you were the trainer/consultant, who would youwant to train first?2. Would the training include the effectiveness ofproject sponsorship?3. How would you handle discussions about which isbetter: co‐located teams or matrix managementpractices?4. Should workforce management planning be includedin the training?5. If so, who should be trained?



6. What advice would you give management on how todetermine if the workforce staffing plan for a projectis correct?
Reflection

Although the discipline of project management hasbeen maturing over the years, there remainfundamental workforce planning issues pertaining tothe matrixed nature of project work that have yet tobe resolvedThe projectized nature of work that is dominatingindustries will require a new generation of projectmanagers capable of directly influencing the careerchoices and success of their project teamsEducating management and decision‐makers onwhat good looks like for project managementstaffing needs is a critical strategic priority fororganizations of the future



CASE STUDY: KANE CORPORATION
During the past several years, Kane Corporation becamequite interested in the advances taking place in artificialintelligence (AI). The potential benefits that manycompanies envisioned resulting from the continuation ofAI research were significant. Kane understood quite wellthat new AI inventions or technical breakthroughs wouldhave both advantages and disadvantages. Kane'stechnical and project management community believedthat the advantages of using AI greatly outweigh thedisadvantages.Although the rewards from successful AIimplementation appeared to be well worth the effort,there were challenges that had to be considered beforetotal company usage because some of the risks couldresult in significant damage or disruption to Kane. Thedecision was made to implement AI practices slowly,beginning with project management usage.
Costly ImplementationOne of the biggest challenges facing Kane would be theAI implementation cost. IT experts at Kane estimatedthat the implementation cost in some organizationscould conceivably be between $4 and $5 million if theyhad to create the software themselves. Kane believed itwould be too costly to develop their own AI software andpreferred to purchase a third‐party package for about $2million. AI would be used as part of workforce planning,and the concern was how to bill back to the projectssome of the AI cost.A top concern for Kane's senior management was therisk with purchased packages with how to protectthemselves from outsiders that may find ways to tamper



with Kane's systems and extract proprietaryinformation. The fear was that the AI system wouldcontain proprietary information about the capabilities ofworkforce employees, and if the competitors had thisinformation, they could try to get the employees to leaveKane Corporation.Kane believed that they could develop their own AIsystem if they could hire qualified resources.Universities were offering degrees in AI, and there wereprofessional societies and companies offeringcertification programs in AI. Each year, more and morepeople were developing skills in AI applications, and thiswas encouraging organizations to hire these people anddevelop their own AI programs specifically customizedfor project management applications. However, therecould still exist employee misuse.
Policies and ProceduresKane decided to incur the cost of purchasing an outsidepackage. Senior management considered what AIpolicies and procedures need to be put in place. Thisincluded who would be allowed to use the AI system,how partners and stakeholders would be allowed tointeract with AI, who would be responsible forcompliance with government regulations and laws onthe use of AI, and how continuous improvements wouldbe managed. Project management policies andprocedures would need to be developed enforcingworkers to use AI in an ethical manner.
Legal ResponsibilityThe policies and procedures that Kane wanted todevelop had to be based upon legal factors, at leastinitially. Kane needed to see if legislation existed for theright to data privacy on certain information. Information



stored in Kane's AI system would be companyproprietary data on project performance or personalinformation that some people would not like to haveshared by AI.
Stakeholder Buy‐InAnother serious challenge, with possible long‐term costimplications, is how Kane's project stakeholders mightreact to the use of AI systems on their projects.Assessing clients for use of AI as part of projectmonitoring, control, and status reporting may seempractical. The cost of AI could be billed on a project‐by‐project basis or included in the overhead structure ofthe firm. However, not all clients may want or agree tohaving AI make decisions on their projects and may bereluctant to pay for AI support.
Need for Continuous ImprovementAI systems are subject to degradation, and the softwarecan become outdated. System support will be needed ona continuous basis. New information must becontinuously added into the system and outdatedmaterial removed.
AI Data BiasThere exists a belief that, since AI is part of a computersystem, it is unbiased. This is certainly not true. Databias occurs when the data included in the knowledgerepository that supports AI is incomplete or skewed. Thebias may be intentional or unintentional.
Human InteractivityHuman interactivity deals with the way that workers willinteract with the information provided by AI. Workers atKane may be told to perform work differently than they



are accustomed to when using AI. Workers may be toldto act in a manner that subjects them to possiblephysical harm. This is a challenge Kane did not considerinitially.
Lack of Emotions and CreativityKane recognized that there are applications for AI onalmost all projects. However, perhaps the greatestweakness is that AI lacks the ability to introducecreativity into many project decisions. Kane believedthat this may change in the future. AI may be able toprovide some creative input into the implementation ofan existing solution but may not be able to create totallynew or innovative solutions. The need for activeparticipation by people for creativity requirements willstill exist.
ConclusionsAfter reading all the risks identified in this case study,you should ask yourself, “Is AI worth consideration forproject management applications?” The rewardsresulting from AI applications in project managementcertainly exceed the risks. The world appears enamoredand highly interested in AI applications. We cannotpredict at present the impact that AI will have on projectmanagement, but the current belief is that AI hasmassive potential advantages in both the short term andthe long term. But as mentioned throughout this case,plans must be made to overcome the challenges.
Questions

1. What should Kane do before purchasing a third‐party AI package?



2. Given that AI would be used first in projectmanagement, who should take the lead in creatingthe necessary policies and procedures?3. What might be some of the issues if the AI system isused incorrectly and creates the wrong deliverables,damaged deliverables, or someone gets hurt usingthe deliverables?4. What are some of the challenges Kane will face ifthey must work with companies that both agree tousing AI and those companies that will not agree toits use?5. What are the types of continuous improvement thatwill be needed and who will most likely take the leadin the continuous improvement efforts?6. What is meant by AI data bias?7. What is meant by human interactivity with an AIsystem and what bad results may occur?8. Can AI be used effectively as part of enterpriseworkforce planning?9. Can AI effectively replace enterprise workforceplanning in the future?10. Should the use of AI be billed back to each project?



Reflection

AI is here to stay, and the possible upside of its usein project management is growingWhen estimating future project workforce, careshould be placed on the extent to which AI is used inthe decision‐making, and the potential data biasimpact on the workforce's way of working that AImight introduceThe responsible use of AI should be a strategicorganizational choice



CASE STUDY: SKUNK WORKS PROJECT
MANAGEMENTToday, regardless of what periodicals or books you readthat discuss project management practices, you willmost assuredly find information discussing Agile andScrum. What most people do not realize is that severalof the principles of Agile and Scrum are more than 80 years old, having been used by Lockheed during the1940s when it created the famous “Skunk Works”dedicated to radical innovation. Most people may haveheard of “Skunk Works,” but do not understand theimpact it had on project management practices yearsago and the impact it is still having in many companiesworldwide.
The Need for an Innovation UnitOne of the main drivers of a company's competitiveadvantage is innovation. Unfortunately, there areseveral types of innovation, and each type comes withadvantages and disadvantages that may affect certainfunctional units. Let's consider just incremental (or acontinuous small improvement) innovation and radicalinnovation.The selection of the type of innovation can be impactedby the personal desires of the people that must make thedecision and is often based upon how they feel about thestatus quo versus the future. Some companies arefearful of the radical innovations from Skunk Worksbecause of the risks in accepting new businesses.Examples would include Xerox and personal computersand Kodak's failure in digital photography. Thesecompanies focused mainly on the expansion of corebusinesses.



Many executives prefer to promote short‐term results,such as in established businesses that generate sales,profits, and current executive compensation and rewardpackages, rather than radical innovation where theresults may not be known for years and areaccompanied by financial uncertainties. Whenexecutives resist major changes, they then assign theirbrightest and most talented people to short‐term resultsand commercialization of new ideas may suffer.Functional units can also resist new technologies ifthere is a fear of being removed from their comfortzones. Changes in technology can be accompanied byadditional costs such as purchasing new equipment andfacilities, hiring new workers, developing of newprocedures, retraining expenses, and new marketingand sales requirements.The resistance to changes in technology can triggercompetition between functional departments such asR&D and manufacturing. The unfortunate result in somecompanies is when manufacturing resists radicalinnovation practices that could favorably impact theorganization's future. To overcome the resistanceproblem, companies created a so‐called Skunk Worksunit for radical innovation where the unit is isolatedfrom the parent organization. The traditional R&Dorganization would then be responsible for continuousimprovement projects, and the Skunks Works unit wouldmanage radical innovation activities.
The Birth of “Skunk Works”During the early years of World War II, the UnitedStates and its allies realized that their fighter planeswere no match for Germany's new jet fighters. The U.S.War Department asked Lockheed for help in 1943.



Lockheed created a special unit entitled Lockheed'sAdvanced Development Program. Later the name of theprogram was given the pseudonym “Skunk Works.”The term “Skunk Works” came from Al Capp's hillbillycomic strip Li'l Abner, which was popular in the 1940sand 1950s. The original term in the comic strip, “SkunkWorks,” was a dilapidated factory that generatedstrange odors and was located on the remote outskirtsof Dogpatch. The Lockheed unit began using the term“Skunk Works” thanks to an engineer in the originalteam that was a fan of the comic strip.The special unit was headed up by Kelly Johnson,Lockheed's 33‐year‐old chief engineer, who ran the unitfor almost 45 years. His nickname at Lockheed was“Engineer of the Century.” The intent was to create aspecial team composed of a small group of some ofLockheed's most talented employees, handpicked byKelly, to work on secret projects that requiredinnovation. To help maintain secrecy and avoiddistractions, the team was allowed to workautonomously at a secret location away fromdistractions that could come from Lockheed's mainoperations. Kelly was provided with a limited budget tosupport the effort and aggressive schedules.From a project management perspective, Kelly was theprogram manager responsible for all of the secretprojects within Skunk Works. However, as chiefengineer at Lockheed, he also had to share his time eachday with ongoing activities at the main operations unitthat were not part of Skunk Works. Kelly was highlysuccessful in his tenure of running Skunk Works for 45 years.During his tenure, Kelly developed 14 “Rules” for allSkunk Works projects that were directly related to most



project and program management practices requiringinnovation. The “Rules,” most of which still apply today,will be discussed later in this section. Ben Rich, whoeventually replaced Kelly, also promoted the 14 “Rules.”The result has been an ongoing record of innovations atLockheed for more than 70 years.
Challenges with “Skunk Works” GrowthCompanies that need innovation for growth and survivalhave heard of Skunk Works and recognize theapplication for running secret projects using the bestpeople available. Skunk Works thrive on self‐driventeams that focus on making breakthrough innovations ina reasonably short time frame. The selection of theresearchers for Skunk Works is critical. They must enjoythe research and experimentation needed in dealingwith the risks and uncertainties that could lead to majorinnovation breakthroughs. They must also possess apassion for teamwork and cooperation with colleaguesat Skunk Works. A knowledge of project management ismost certainly helpful.Skunk Works shows the entire company wheretechnology may be heading, and this is accomplishedwithout spending a great deal of money. The result ismost often better decision‐making on opportunitiesinvolving creativity. As stated by May Matthew,11

“High‐quality designs in a short time frame withlimited resources are the hallmarks of a Skunk Worksproject.”The Skunk Works approach has been used successfullyby numerous companies. Steve Jobs used it to launch theMacintosh computer at Apple as well as the iPhone andiPad. Ford Motor Company used Skunk Works to rapidlyintegrate technology into useful automotive features.



Disney created an entire division entitled“Imagineering” (i.e. IMAGination and engINEERING) tofunction as an R&D laboratory to bring stories to life.The division is remotely located from Disney'sheadquarters and functions as the creative unit thatdesigns and builds all Disney theme parks, resorts,cruise ships, games, publishing, movies and cartoons forTV and theater screens, and product developmentbusinesses. IBM used Skunk Works to create personalcomputers. Microsoft also used Skunk Works to developcomputers and tablets. HP created pocket calculators,laser printers, and 3‐D printers using Skunk Works.Other well‐known companies using Skunk Worksincluded Google, DuPont, Boeing, GenCorp, Siemens,Philips, Intel, LEGO, and Xerox. The management guru,Tom Peters, co‐authored a book entitled “A Passion forExcellence” in which Skunk Works was highly praised asa means for innovation, competitiveness, and growth.Some companies focus on part‐time innovation. Google's“20% time” policy allows employees to spend one day aweek working on projects even though they may haveother responsibilities. The results were Google Newsand Gmail. To promote this policy, Google demands thatat least 30% of each division's revenue come fromproducts introduced within the past four years. Thisimpacts employees' bonuses and salary. A similar policyexists at 3 M. Employees are allowed to spend 15 minutes each day thinking up new products for 3 M, andat least 25% of the division's revenue must come fromproducts introduced within the past five years.Most of today's companies have recognized the need forinnovation, creativity, design thinking practices, andadvances in technology. Yet many of the companies havenot given consideration for Skunk Works as a possible



means for growth because of their interpretation andfear of the accompanying challenges. Lockheed was ableto overcome the challenges, but even with their success,they admitted there will be limitations for others. BenRich, who served as Vice President and GeneralManager at Lockheed's Skunk Works, discussed thechallenges some companies will face based upon hisexperience with government projects22;“I seriously doubt that most of these companies willsuccessfully implement the Skunk Works'management style, however. In many, if not most,cases, it's the wrong thing to do. There are too manyoutside factors that hinder implementation of theSkunk Works' philosophy, not the least of which is thenumber of requirements imposed by the United Statesgovernment.”Even today, Skunk Works is considered by many asrestricted mainly to large and expensive high‐technologyprojects specifically designed for aerospace and defenseunits of the U.S. Government. This is certainly not true.Lockheed's success has been with small as well as largeprojects requiring creativity.Results have shown that the successful marriagebetween Skunk Works and project managementpractices can lead to innovation efficiency.Unfortunately, an innovative product, even quickly, is noguarantee that there will exist a market demand for theproduct. There must exist a business need for creating aSkunk Works unit. Some units fail to develop a strategyfor commercializing the innovation outcomes. PeterGwynne identified challenges that Xerox faced and howthey addressed the challenges33;



“To be successful with them (Skunk Works), they haveto be business oriented – that is, they must createsuccessful businesses rather than successfulproducts. So, Xerox is now taking a new approach toSkunk Works: Starting up projects as smallbusinesses with their own Profit and Loss (P&L)responsibility and marketing personnel, rather thaninternal groups that have to rely on the corporationfor those activities and people.”In most of the Fortune 100 companies, projectmanagement is more than just another career path. It isseen as a strategic competency necessary for the growthof the organization. As a project manager, you are nowseen as managing part of a business rather than just aproject. You are expected to make business decisions aswell as traditional project decisions. Most projects todaythat focus upon innovation outcomes include a life cyclephase entitled commercialization.Unlike traditional product improvement R&D that mightfocus upon finding higher quality raw materials orcheaper ways to manufacture the products, SkunkWorks have a significant business component thatincludes prototype development, reducing time‐to‐market, developing their own channels of distribution,and selling the products directly to the customers.Developing innovative products does not maximizebusiness benefits to a company unless the innovationteam is allowed to make the necessary time‐to‐marketcommercialization decisions to take advantage ofopportunities. As stated by Single and Spurgeon indiscussion about Ford's Skunk Works,44



“All automotive companies are working hard, withconsiderable success, to reduce the time from conceptto customer for vehicles. It is necessary to do thesame thing for innovative features. Companies thatlearn how to do this will certainly have a competitiveedge. A well‐designed Skunk Works is an eminentlypractical way of accelerating the implementationprocess.”Another challenge with Skunk Works is the culture thatis created. Implementing Skunk Works has forced seniormanagement to rethink the issues with allowing multiplecultures to exist concurrently. For years, companiesallowed each project to have its own culture, knowingthat the projects would eventually come to an end. Ascompanies began realizing that project teams mustmake business decisions, a single corporate culture wascreated in many companies that supported all types ofprojects and traditional business practices. Skunk Workscultures in most companies appear to be business‐oriented, but they must also be product‐innovative‐oriented. As such, most people view Skunk Works ascountercultural to protect the team from possibledisagreements with the corporate culture.Cultural differences can lead to misalignment issues.Misalignment in the relationship between the primaryorganization and Skunk Works. The greater themisalignment, the greater the chance that some goodopportunities might be discarded and other ideas mightbe promoted that are too risky and not in line withcorporate goals and objectives.Skunk Works thrives when team members can useunconventional approaches to problem‐solving anddecision‐making, regardless of the size of the projects orprograms. This often scares some executives who are



afraid that implementation might cause seniormanagement to lose control of the company byeliminating bureaucratic red tape needed for productchecks and balances and reducing the time needed forapprovals and decision‐making. Skunk works haveminimal managerial constraints.Project management has matured significantly since BenRich delivered his speech (see footnote 2) more than 30 years ago. The benefits of using project managementand the accompanying best practices appear innumerous publications. Yet there still exists inherentfear of the Skunk Works approach in someorganizations. In many companies, project and programgovernance still resides at senior management levelsbecause executives do not trust project teams to makecertain decisions that were traditionally reserved forsenior management. Senior management also preferredto monopolize customer communications. This iscontrary to what Lockheed did by allowing project teamsthe autonomy to develop close working relationshipswith customers and stakeholders.There is also the fear among companies that might havegovernment contracts that they will be expected to allowheavy involvement by government stakeholders and beburdened with an excessive number of legal policies andprocedures that must be followed. Companies may fearthat this may trickle down to non‐government contractsas well. This is especially true with the growth of AIapplications and concern over possible product liabilitylawsuits. Companies may not realize that many of theseoutside factors that existed previously had beenrestricted only to government projects and programs.Another critical issue is the size of the company. Asstated by Ben Rich,5



“I don't think a ‘Skunk Works’ would be feasible if itcouldn't rely on the resources of a larger entity. Itneeds a pool of facilities, tools, and human beings whocan be drawn upon for a particular project and thenreturned to the parent firm when the task is done.”Company size today is no longer an issue for successfulproject management to exist but may impact thedecision to implement Skunk Works. Even the smallestof companies can implement successful projectmanagement practices.Some companies have used Skunk Works to respond to acustomer's RFP. The response might include a prototypethat underwent inspection and testing. If the company'sbid is not accepted, the unit is dissolved, and peoplereturn to their previous organization. If the bid isaccepted, the unit begins commercialization.In some extreme situations, a company might establishmultiple Skunk Works to bid on the same RFP. In thissituation, the units are also in competition with eachother to win the opportunity to submit their bid usingtheir designs and therefore do not communicate witheach other or share information. These units mayinclude contracted labor.Management would select the best innovative approachfrom one of the units for their bid. The other units arethen dissolved. There are several risks with doing this.Other than cost, the use of contracted labor can createissues with secrecy and control and ownership ofintellectual property.Perhaps the most important lesson learned from SkunkWorks is the need to develop a corporate projectmanagement culture that can bring out the best inpeople, and this often requires an unconventional



approach to project leadership where team members areeffectively engaged throughout the life of the project orprogram. If this is done correctly, creativity will followand lead to success. The challenges and issues can beovercome.
Kelly's 14 Rules and Practices at Skunk Works66:Kelly's 14 rules were specifically designed forLockheed's Skunk Works. Today, most of these rules stillapply and may be highly beneficial to all companies,especially those needing innovation and creativity. Therules are designed around project and programmanagement practices that have been highly successfulat Lockheed for more than 70 years. The rules will bediscussed from a project management perspective.

Rule #1. The Skunk Works® manager must be
delegated practically complete control of his
program in all aspects. He should report to a
division president or higher: Innovation decisionsthat must follow the chain of command and obtaineveryone's input and approval can be time‐consuming and slow down the decision‐makingprocess. Project governance on many types ofprojects works best with individual rather thancommittee sponsorship, and that individual shouldreside near the top of the organizational chart.Single‐person governance can also eliminate havingto work with often hidden agendas of manymanagers that wish to participate in decisionsinvolving innovation for personal reasons ratherthan for what is in the company's best interest.
Rule #2. Strong but small project offices must
be provided both by the military and industry:Not all projects and programs can be managed by a



single person. Some projects require the creation ofa project office composed of APMs. Clients like theU.S. government often demand that a governmentproject office also exist on site as a means oftracking performance on some high‐visibilitygovernment programs. When this occurs,contractors often assign the same number of peoplein their project office as the customer would have intheir project office to provide one‐on‐one coverageand communications. Large project offices increaseoverhead, increase communication channels, slowdown decision‐making, and increase the project'soverhead costs.
Rule #3. The number of people having any
connection with the project must be restricted
in an almost vicious manner. Use a small
number of good people (10–25% compared to
the so‐called normal systems): Strategic projects,especially those that require innovation andcreativity, have a much greater need for problem‐solving and decision‐making practices. The largerthe number of people connected to the project, thegreater the number of channels of communicationthat must exist. This can take a great amount of timeand increase a project's budget. By restricting thenumber of people connected to the project, decisionscan be made in hours or days rather than weeks ormonths. Action items are more quickly resolved.
Rule #4. A very simple drawing and drawing
release system with great flexibility for making
changes must be provided: This rule was createdbefore we had computer‐aided design systems,Computer Aided Design and Computer AidedManufacturing (CAD–CAM). The intent, which still



exists on projects requiring drawings, is to make iteasy for changes to be made and approved.
Rule #5. There must be a minimum number of
reports required, but important work must be
recorded thoroughly: We have all written reportsthat are never completely read. Report preparationis costly and involves writing, typing, proofing,editing, approvals, reproduction, securityclassification if necessary, and even disposal. Thecost, fully burdened for everyone involved, couldexceed $2000 per page. Reports should beminimized but accurate and include all the criticalinformation.
Rule #6. There must be a monthly cost review
covering not only what has been spent and
committed but also projected costs to the
conclusion of the program: This rule has becomestandard as a part of all project monitoring andcontrol reporting systems. Reporting today includesthe estimate at completion (EAC) as well as actualand budgeted costs.
Rule #7. The contractor must be delegated and
must assume more than normal responsibility
to get good vendor bids for subcontract on the
project. Commercial bid procedures are very
often better than military ones: Even in today'senvironment, government customers in somecountries still dictate to contractors how to evaluatesuppliers and which suppliers they can use. In onecountry, the local government forced contractors toselect suppliers only from within the country and togive favoritism to suppliers in cities that had thegreatest unemployment rates. Topics such as cost,



quality, and lead times were of secondaryimportance.
Rule #8. The inspection system as currently
used by the Skunk Works, which has been
approved by both the Air Force and Navy, meets
the intent of existing military requirements,
and should be used on new projects. Push more
basic inspection responsibility back to
subcontractors and vendors. Don't duplicate so
much inspection: As discussed in Rule #2,customers and government agencies often establishproject offices on the contractor's site. This can leadto duplication of inspection practices and can forcecontractors to establish multiple inspectionprocesses based upon customer requirements.
Rule #9. The contractor must be delegated the
authority to test his final product in flight. He
can and must test it in the initial stages. If he
doesn't, he rapidly loses his competency to
design other vehicles: Allowing government andmilitary personnel to have the responsibility forproduct testing can create issues if the personnelare rotated to different assignments during theproject and new people appear with a differentinterpretation of how good the product works.Product testing is the responsibility of the companythat must design and manufacture the product.Testing should be done throughout the life cycle ofthe project to minimize the risks of downstreamproduct liability lawsuits.
Rule #10. The specifications applying to the
hardware must be agreed to well in advance of
contracting. The Skunk Works practice of
having a specification section stating clearly



which important military specification items
will not knowingly be complied with and
reasons therefore is highly recommended: Ifappropriate, all contracts and even statements ofwork should have a specification section. Projectteams must clearly understand specificationrequirements before the final contract price isagreed to.
Rule #11. Funding a program must be timely so
that the contractor doesn't have to keep
running to the bank to support government
projects: Customers often underfund contracts justto get the work started. Contractors often grosslyunderbid the initial contract and then either ask foradditional funding or try to push through scopechanges. In either case, both the contractor andcustomer must have a clear understanding of thecost of the project and the available funding tomatch the cost.
Rule #12. There must be mutual trust between
the military project organization and the
contractor the very close cooperation and
liaison on a day‐to‐day basis. This cuts down
misunderstanding and correspondence to an
absolute minimum: Trust has become perhaps themost important word in project management. One ofthe reasons why customers establish a project officeat the contractor's location is to minimize paperworkand reduce misunderstandings. Customercommunication in the past was at a minimumbecause contractors believed that customers andstakeholders did not understand project andprogram management and would meddle in the dailyoperations of the projects. Today, customers and



stakeholders possess project managementknowledge, and their help and advice are welcomed.
Rule #13. Access by outsiders to the project
and its personnel must be strictly controlled by
appropriate security measures: Outsiders oftengo to extreme measures to find out what projectsyour company might be working on to bring thisknowledge back to their organization. One companyeven went so far as to find out the salary of certainpeople working on secret innovation projects andthen offered them a larger salary to changecompanies.
Rule #14. Because only a few people will be
used in engineering and most other areas, ways
must be provided to reward good performance
by pay, not based on the number of personnel
supervised: People should be paid and rewarded fortheir accomplishments rather than the size of theirempire.

Project Management Practices within Skunk
WorksThe ability of the team to collaborate with each other,respect each other's opinion, and a willingness toparticipate in group decision‐making are mandatory forincreasing the chances of Skunk Work success. Theseare some of the reasons why the participants in SkunkWorks are most often hand‐picked by the leader.Gaining the benefits of a successful Skunk Works mayrequire organizations to rethink how projectmanagement should be implemented within the unit.Flexibility and the use of techniques such as Agile orScrum are beneficial. Projects that have a heavy focuson innovation often follow different practices than



traditional projects that begin with well‐definedrequirements that may remain fixed over the life cycle ofthe project. Project management practices within theSkunk Works should include the following:
Project planning may need to be structured aroundshort time periods, such as sprints.At the end of each period, continuous improvementdecisions must be made based uponexperimentation, inspection, observation, andexperience.Team members must recognize the need forcontinuous feedback and that project success isbased upon iterative development.Teamwork should be seen as the driver for success.Project team members must respect each other, andthe recommendations and decisions others mightmake.Collaboration with team members and stakeholdersis more important than relying upon tools andprocesses.Project documentation should be minimized ifpossible.Project teams must be prepared to make businessand product commercialization decisions.Project teams must be willing to be removed fromtheir comfort zones and work on tough problems.Safe guarding intellectual property is critical.Business metrics that focus upon business goals andobjectives should be used along with traditionalproject metrics.



Many of the above bullets are the characteristics ofAgile and Scrum project management practices. Thereare certainly other factors that could be included.
ConclusionThe need for innovation and new products will mostcertainly increase. In the future, more companies areexpected to consider Skunk Works as a possible solutionto corporate growth. Combining the above bullets withKelly's 14 Rules provides us with a glimpse of howproject management practices take place in SkunkWorks. Effective project management practices can leadto innovation and commercialization success. But it willbe challenging for some companies.
Questions

1. Why was Skunk Works at a remote location?2. What are the differences between traditional projectworkforce planning and Skunk Works workforceplanning?3. Is it a good idea for the leader of Skunk Works topersonally select the workforce?4. What was the rationale for wanting to keep the sizeof the workforce small?



Reflection

Skunk Works principles have been in place fordecades and are directly valuable to innovating thefuture of organizationsImplementing Skunk Works affects the ways ofworking and exhibits many similarities with theworking environment and expectations of agileteamsIn designing and estimating future project workforceinvolved in innovation initiatives, care should begiven to the cultural implications and the groundrules necessary to support the success of SkunkWorks
Notes1 Matthew, E.M. (2013). Skunk works: how breaking awayfuels breakthroughs, Rotman Management. Spring, 52–56.2 Rich, B. R. The skunk works management style: it’s nosecret. Vital Speeches of the Day. 11/15/88, 55 (3), 87–93.3 Gwynne, P. (1997). Skunk works – 1990s style. Research

Technology Management, 40 (4), 18.4 Single, A. W. & Spurgeon, W. M. (1996). Creating andcommercializing innovation inside a skunk works.
Research Technology Management, 08956308, 39 (1),38–41.



5 See footnote 2.6 The rules can be found atlockheedmartin.com/us/aeronautics/skunkworks/14rules.html.

http://lockheedmartin.com/us/aeronautics/skunkworks/14rules.html
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co‐creation projects, 70co‐located teams, 120competitive bidding, 119complete failure, 72complete success, 72computer aided design and computer aided manufacturing(CAD‐CAM), 168construction organizations, 53continuous innovation, 62contract profitability, 116core metrics, 90Corporate General and Administrative (G&A), 28cost estimating relationship (CER), 40cost‐reimbursable contracts, 55creativity, 85crisis‐driven innovation, 68critical success factors (CSF), 89critical vs. non‐critical constraints, 30CSF see critical success factors (CSF)customer communication, 169customer‐funded contractual changes, 116
Ddecision‐making, 7, 78decision‐making enabler, 130degrees of permissiveness, 103–104



design thinking, 84detailed or activity estimation, 36Dexter Aerospace Corporation, 149diamond of innovation, 68direct vs. indirect project costs, 23discontinuous innovation, 68disruptive innovation, 65, 68
Eearned value measurement systems (EVMS), 21, 22, 50earned value measurement techniques, 89end‐to‐end project management, 63enterprise risk management (ERM), 47–48estimate at completion (EAC), 168experience curves, 40
Ffailures, 72fast‐changing organizations, 81FFE see fuzzy front end (FFE)financial metrics, 92followership innovation, 68follow‐on contract, 149forward pricing rates, 25–26full‐time employees, 10fully burdened costs, 23fully loaded costs, 23



functional employees, 105functional managers, 36, 105functional organizations, 45, 119future workforcecollaboration, 101commitment and expectation management, 104degrees of permissiveness, 103–104high‐value team members, 105non‐financial incentives, for motivation, 106non‐monetary rewards, 107–109organizational development, 110plaques to public acknowledgments, 106–107project management, 102–103public recognition, role of, 107staffing, timing and patterns of, 109team competencies, 101–102underperformance, 105workforce recruitment strategies, 103fuzzy front end (FFE), 30–32
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head‐count metric, 53hidden innovation, 68hidden workforce costs, 44high‐value team members, 105human‐digital bridge, 125human leadership, 13hyperbolic functions, 40
Iimagineering, 86, 162impact metrics, 91incremental innovation, 64, 65indirect costs, 23, 28, 42



innovationagile power, 83–84business value extraction, 93–95co‐creation innovation, 69–71and creativity, 61–62culture, 77–78environment, 74–77foundation, 63for growth, 62hybrid approaches, 83–84idea generation, 63, 78–79management, 64measurement techniques, 90metrics, 89–93overview, 62–64portfolio management, 87–89project management future skills, 84–86prompt engineering, in fostering innovation, 95–96resources management, 80–82reward systems, 79–80success and failure, 72–73types, 64–69value, 74innovation portfolio project management office (IPPMO),87, 88integrated human‐digital future workforce, 118



inventory skills matrix, 111
KKane Corporation, 156–158key intangible performance indicators (KIPI), 90knowledge management, 85, 86
Llabor, 36, 40–43labor rate structures, 9–10leadership, 12learning curve effect, 41–42learning curves, 40–41least cost, 143least risk, 143least time, 143life cycle costing approaches, 121local currency, 117long‐term manpower planning, 6long‐term workforce planning, 4
Mmanagement reserve, 116management support cost, 42, 43management support rules of thumb, 43



manpower, 28planning, 6smoothing, 123maturing competencies, 124medium‐term manpower planning, 6metrics, 30, 33, 91milestone planning estimation, 35multiple project portfolio management (PPM) tools, 34
Nnatural language, 95Nominal Group Technique, 141non‐cash awards, 106non‐financial incentives, 106non‐monetary rewards, 107–109non‐project‐driven companies/non‐project‐drivenorganizations, 2, 57, 102Nora, 149–151
Oone‐size‐fits‐all approach, 143open innovation, 66–67organizational dependencies, 112organizational design, 59organizational development, 11, 110, 112, 113organizational or project manpower strategies, 4organizational slack, 82



outcome‐based reward system, 79–80overhead costs, 24–25
Ppaperless project management, 44parametric estimating, 38partial failure, 72partial success, 72permanent worker, 10Phoenix Project, 137PMBOK® Guide, 22, 63poor manpower estimating techniques, 46potential slack, 82power skills, 127PPM see project portfolio management (PPM)predecessor models, 12preliminary estimation, 35pricing out projects, 116process‐based reward system, 79procurement, 26, 115, 117, 147product commercialization, 63professional development, 9project‐driven companies/project‐driven organizations, 2,57, 102, 116project management, 63–64Project Management Institute (PMI), 62, 150



project management office (PMO), 72Project Management Professional (PMP®), 107, 137project managers, 8, 33–34project portfolio management (PPM), 32–33project portfolio software tools, 33–34project staffing, 5project workforce planningAI impact, 11–15future leadership qualities, 13future model, 3labor rate structures, 9–10limited resources, 1–3management principles, 3–6professional development, for project teams, 8–9role of contract and temporary staff, 10–11prompt engineering, 95–96
Q“quick and dirty” estimates, 38
Rradical innovation, 64ranking process, 33request for proposal (RFP), 149resource allocation, 82resource identification, 81



reward systems, 79–80RFP see request for proposal (RFP)risk appetite enabler, 129risk management, 47Riverside Software Group (RSG), 111–113
Ssalary, 25–26scoring models, 33Scrum, 170
S‐curve, 53secondary values, 74short‐term manpower planning, 6Skunk Works, 160growth, 162–166history, 161–162innovation, 160–161Kelly's 14 rules, 167–170project management practices, 170–171spending curve, 54staffing plan, 109stakeholders, 20standard project management methodologies, 76state‐of‐the‐art technology, 141strategic clarity, 112
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team dynamics, 14technical prima donna, 105temporary workers, 10termination liability, 55traditional project management, 70, 76traditional vs. innovation project management practices, 75transformational metrics, 91trust foundation enabler, 129
Uunabsorbed slack, 82undistributed budget, 116
Wwork breakdown structure (WBS), 21, 35worker availability, 18worker career development, 8workforce agile approaches, 83



workforce estimationavailable working hours calculation, 26–27direct vs. indirect project costs, 23EVMS, 21, 22factors, 18–20forward pricing rates, 25–26methodsaccuracy enhancement, 36–37analogy estimating, 38–39backup plans, 45–46challenges, 46–47costs per hour, 37–38ERM, essential value of, 47–48ground‐up (grassroots) estimation, 39hidden labor costs, 43–44labor costs documentation impact, 44–45from labor hours to labor costs, 36learning curves, 40–42management and support, 42–43overview, 35–36parametric estimating, 38overhead costs, 24–25overview, 21project pricing, 27–28sources for, 17–18



stakeholder involvement, in workforce staffing, 20validating assumptions, 28–30value proposition, 33–34work authorization form, 27workforce expendituresanalyzing spending trends, 53–55analyzing workforce metrics, 52–53balancing hours and dollars, in project tracking, 50–51business model optimization, 58–60documenting challenges, in workforce reporting, 57–58managements, 55–56reporting intervals, 57termination liability, 55tracking, 49–50work hours into financial metrics conversion, 50workforce leveling technique, 121–122workforce management, 3in external environment, 6–7and legislation, 7–8workforce oversight, 56workforce peaks and valleys, 122



workforce planningadditional project funding, 116advanced workforce leveling strategies, 122–123AI factorscareer, 127–128culture for, 126human skills building factor, 126–127risk appetite, 129trust foundation, 128value‐based decision‐making, 130budget allocation and adjustment, 115–116case studiesassumptions impact, 147Brenda, 139Dixon Corporation, 135information overflow, 145Kane Corporation, 156–158lack of information, 143Nora, 149–151Phoenix Project, 137resource management, in government agencies, 153–154Skunk Works, 160–171co‐located teams, 120contingency plans, 119–120global workforce estimation challenges, 116–117
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