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“Reality is the murder of a beautiful theory by a gang of ugly facts”
· Thomas Henry Huxley (1825 – 1895)[endnoteRef:1] [1: 
ENDNOTES
http://c2.com.cgi/wiki?DifferenceBetweenTheoryandPractice (July 17, 2012); http://ucmp.berkeley.edu/history/thuxley.html (July 17, 2012)] 

All attorneys involved in cases relating to construction, except perhaps the very inexperienced, have faced the challenges of proving or defending a case involving loss of labor productivity damages.  There are many reasons for this.  First, because labor makes up or drives most of the costs required to construct a project, labor productivity is generally the number one factor that determines whether the contractors and subcontractors building it make or lose money.[endnoteRef:2]  In addition, usually many circumstances occur on construction projects, some in the control and some out of the control of the contractors and subcontractors, that can influence labor productivity.   [2:  Consistent with the experience of the author, it has been reported that labor costs make up 30 to 50% of overall project costs (Harmon, Kathleen M.J,, and Bradley Cole, Esq,; “Loss of Productivity Studies – Current Uses and Misuses:  Part 1, Construction Briefings, No. 2006 – 08; Thompson West (2008), p. 1).  In addition, labor productivity can influence equipment productivity and costs on many projects.  In many situations, added labor and equipment hours associated with a loss of productivity can also require additional administrative costs.] 

Not only are all projects different, but the estimating, job costing, tracking and documentation of extra work, quantities, labor and productivity practices of contractors and subcontractors also vary widely throughout the industry as does their implementation of these systems on their particular projects.  Furthermore, even if the contractor is aware of reduced labor productivity, the reasons for it may not be apparent at the time of or until after the occurrence of the circumstance or circumstances causing it.  As a result, owners commonly do not become aware that a contractor or subcontractor seeks loss of productivity damages until long past the end of the contractual notice period or, in many cases, after the project is complete.
For these reasons, damages associated with loss of labor productivity are often the most difficult for contractors and subcontractors to prove and quantify and for owners to understand and accept, both of which often cause them to be resolved through litigation in many situations.  As a result, virtually all construction attorneys are familiar, at least in general, with many of the legal requirements and hurdles associated with proving and defending damages arising from loss of labor productivity, including many of the methods of quantifying them and the theories behind those methods.  The questions then often become how much do these theories comport with the reality dictated by the facts and circumstances of the specific case and are the methods used to quantify the damages reliable.  These are the topics of this paper.
I. THE THEORY OF LOSS OF PRODUCTIVITY
A.	General Considerations
1.	Loss of Productivity Defined
Productivity is typically described in terms of output divided by input.[endnoteRef:3]  In equation form, this definition is as follows: [3: Association for the Advancement of Cost Engineering International (AACEI), “Estimating Lost Labor Productivity in Construction Claims,” Recommended Practice No. 25R-03 (2004) (www.aacei.org/technical/rps/25R-03.pdf), p. 1] 


In the literature, the term “productivity” is often used interchangeably with the term “efficiency.”[endnoteRef:4] [4: Demsetz, Laura A., Ph.D., David W. Halligan, Dr. Eng., P.E., Clark B. Pace, GRA. James D. Brown, P.E., and Eric J. Firstman, Esq.; “Understanding Loss of Productivity;” Technical Report No. 22; Department of Civil Engineering, Construction Engineering and Management; University of California, (1993), p. 2] 

The distinction between effort and speed is overlooked sometimes when discussing productivity.  Stated plainly, the amount of effort that it takes to perform a particular quantity of work is not the same as the time it takes to perform the work.  For example, just because a contractor accomplished a certain amount of work in a particular time (e.g., so many linear feet of feet of pipe installed in a week), and the same amount work in the same time in a different part on a project, that does not necessarily mean the contractor expended the same amount of effort in the two places.[endnoteRef:5] [5:  In other words, it is possible for a contractor to achieve 100% of its planned production but not achieve his planned labor productivity.  For example, a contractor could well be accomplishing a planned rate of production of 300 linear feet of pipe per day but be expending twice the amount of effort to accomplish this daily rate.  In that case, the contractor would be accomplishing 100% of its planned speed of production but it would be operating at 50% of its planned productivity.  (AACEI RP No. 25R-03, p. 2)] 

Loss of productivity, in general, means a reduction in productivity between two conditions.  Simply put, loss of productivity is the difference between the actual effort and planned or “should-have” effort to accomplish a particular quantity of work (i.e. LOP = actual hours – planned or should-have hours).  Loss of productivity is also expressed sometimes as a percentage of actual hours calculated as follows using Productivity Indexes (PI) or Productivity Factors (“PF”):[endnoteRef:6]   [6: Ibbs, William, Ph.D, H. Randolph Thomas, P.E., M ASCE, Thomas M. Frisby and Editorial Staff, “The Challenges of Lost Productivity:  Proving and Quantifying a Claim”, Construction Claims Advisor, WPL Publishing Inc. (September 2008), p. 3] 

LOP (% of actual hours) = (1-PI) x 100%,
where LOP = loss of productivity and PI = should-have hours ÷ actual hours
In either case, it is important that one distinguish additional labor hours caused by a reduction in productivity from actual hours resulting from more discrete project circumstances such as rework, extra work and idle time due to other circumstances that are quantifiable or that can be estimated more reliability than as a loss of labor productivity.[endnoteRef:7]  [7:  In theory, the number of “should have” hours should be the same “estimated” or “planned” hours.  In reality, this may not be true due to estimating errors, estimating assumptions varying from the reality of actually occurred on a project and/or other project-specific contractor-related circumstances.] 

When used in the context of construction claims and litigation, loss of productivity damages take on a more specific meaning: that is, the cost of the reduction in productivity due to the occurrence of particular events, circumstances or other factors that negatively impact productivity.[endnoteRef:8]  Once claimant establishes this connection and entitlement, both ways of expressing loss of productivity described above are, at least in theory, easily converted into loss of productivity damages (i.e., money) by multiplying the additional effort (e.g., hours) times the cost of that effort (e.g., $/hour). [8: Demsetz, et. al.; “Understanding Loss of Productivity;”, p. 2] 

The value resulting from this calculation, however, may not be the same as the cost overrun associated with the work.  This is because the labor and equipment costs incurred to perform a given quantity work is a function of both the effort required to perform that work (hours) and the unit costs of that effort ($/hour).  Thus, the difference between the actual cost and planned or “should have” cost of performing a particular quantity of work is a function of differences between both the actual and planned/”should have” productivity, and the actual and planned/’should-have” unit costs of those hours.  As a result, it may be necessary to evaluate causes of both of the differences and their relationship when segregating loss productivity damages from other cost overruns.
2.	Causation versus Quantification
Proof of loss of productivity damages requires the demonstration of contractual and legal entitlement and a credible connection between causation and damages quantified to a sufficient degree of reliability.[endnoteRef:9]  Boards and other triers-of-fact have recognized, however, that proving causation and loss of productivity damages is not necessarily something that can be done with precision.[endnoteRef:10]  The proofs of causation and loss productivity damages are most credible if they are based on contemporaneously created project documentation from the project in dispute, supported by testimony by personnel who were actually involved on the affected work on the project. [9:  Entitlement pertains to whether contract language, legal requirements and case law applying them to given situations allow the recovery of loss of labor productivity damages in a particular situation.  Notice provisions, no damage for delay clauses, waiver language on change orders and lien releases are all examples of contract language that may relate to a contractor’s entitlement to loss of labor productivity damages.]  [10: Ibbs, et. al, “The Challenges of Lost Productivity:  Proving and Quantifying a Claim”, p. 8] 

Proofs of causation and loss of labor productivity damages are not easy.  One commentator summarizes one of the primary reasons for this as follows:
“In summary, there are many factors that complicate the analysis of productivity loss in construction.  First, there are many factors that may cause a loss of productivity.  Depending on the circumstances, a specific factor may or may not result in a loss.  Second, more than one of these factors acting sequentially or simultaneously may be the cause of a particular loss.  Third, the actions of the contractor can have a significant impact in initiating or mitigating a loss of productivity.”[endnoteRef:11] [11: Demsetz, et.al., “Understanding Loss of Productivity;” p. 50;  This paper also contains an excellent discussion of basic relationships affecting construction crew productivity (external conditions, contractor actions, and crew responses).  More significant, it also proposes an “Action-Response Model for Productivity Loss” that shows the relationships between these “initiating events” and other factors affecting productivity including “management-level constraints,” “crew-level constraints,” and “consequences of management actions” on “crew responses,” and provides case studies illustrating these concepts.  (See Appendix 1)  The paper summarizes the  relevance of this model as follows:  “Furthermore, even when a factor has been shown to be a cause of a particular loss, the role of the other factors must be evaluated.  It must be shown that these other factors did not also contribute to the loss.  Therefore, each relationship shown in the action-response model must be evaluated in order to fully understand a loss of productivity.” (Demsetz, et. al. “Understanding Loss of Productivity,” p. 49 – 60)  These commentators as well as others often distinguish between the root cause of the productivity loss (for example, bad design, late responses to RFIs, and excessive change orders causing delays and disruptions on the project) from the response or consequences (such as overtime in response to working in adverse winter conditions due to the delays.)] 

Demonstrating that a specific factor caused loss of productivity and that it was not the result of other factors within the contractor’s control, including the contractor’s failure to mitigate damages associated with the factor causing the loss, is the key issue in establishing causation.[endnoteRef:12]   [12: Demsetz, et.al., “Understanding Loss of Productivity;” p. 48] 

To make the distinction between the words “may cause” and “did cause,” some commentators prefer to use the term “causal link” rather than causation when describing the nexus between impact of factor that could cause a loss in productivity and quantifying its actual impact.[endnoteRef:13]  To prove a causal link, one must do more than merely show the existence of productivity losses and identify factors that may justify entitlement to loss of productivity damages.  For example, as discussed later, in many cases, claimants refer to several subject-specific and industry studies containing data relevant to the quantification of loss of labor productivity damages as support for damage amounts.  As one commentator explains, [13: Dieterle, Robert A. and Thomas A. Gaines, “Practical Issues in Loss of Efficiency Claims”, Cost Engineering, AACE International (February 2011), p. 29] 

 “Most industry studies only present average values of productivity loss and these values are sometimes based not based on measurements but upon informal polls of contractors.  .  .  The existence of an industry study stating that a certain percentage reduction in productivity may be expected under general conditions is not evidence that this loss actually occurred on any specific job.” [endnoteRef:14] [14: Demsetz, et.al., “Understanding Loss of Productivity;” p. 20; Ibbs, William, et. al., “The Challenges of Lost Productivity:  Proving and Quantifying a Claim”, p. 33.  ] 

Another commentator explained the reason for this as follows:
“The problem with industry curves is analogous to saying that the average age of U.S. males is 75, so I estimate John Doe will live to be 75.  In statistics, there is a vast difference in developing an explanatory model (the average age is 75) and developing a predictive model (you will live to be 75.)” [endnoteRef:15] [15: Ibbs, William, Ph.D, H. Randolph Thomas, P.E., M ASCE, Thomas M. Frisby and Editorial Staff, “The Challenges of Lost Productivity:  Proving and Quantifying a Claim”, Construction Claims Advisor, WPL Publishing Inc. (September 2008), p. 28] 

Nonetheless, as noted above, Boards and other triers-of-fact have recognized quantification of loss of productivity damages may not be possible to do with precision in certain circumstances.  For this reason, these decision-makers have also accepted subject-specific and general industry studies and a variety of other methods of varying reliability as proof of causation and loss of productivity of damages in certain circumstances.  One the primary predicates for this acceptance is the degree to which the reality of theories inherent in using these methods mirrors the reality of a specific case.


B.	Authorative Texts, Industry Studies and Case References
Research into theory of productivity and factors affecting it has been taking place since at least the mid-1940s.  More important, both of these topics have been much discussed in the literature, particularly in the last thirty years when construction claims asserting loss of productivity damages have become more prevalent.  For this reason, recent literature is also replete with reference material written by academia, attorneys, industry associations and other professionals on these topics and there have been many, many reported cases dealing with them.
As a result, there is much in the reported literature for attorneys to draw on to understand the theory behind loss of productivity damages, to confront the questions of accuracy, acceptability and limitations of using a particular quantification method, and to filter and identify the case law that may be relevant to their particular case.  
Four of the most notable references are as follows:
1. The University of California at Berkley’s Department of Civil Engineering, Construction Engineering and Management Technical Report No. 22 – “Understanding Loss of Productivity”:  A team of academics, a former Vice President of Bechtel Power, and a lawyer authored this excellent paper, which was published by UC-Berkeley in mid-1993.  Despite its age, it is first-rate and a balanced primer on the theory of loss of productivity.  Significantly, this paper contains many references to case law up to that time and compiles an 8-1/2 page bibliography and listing of references that discuss research and other literature relevant to the practical challenges and limitations of applying loss of  productivity theory to establish causation, liability and quantification of damages due to it.
2. Aspen Publishers Construction Law Library Publication – “Calculating Lost Labor Productivity in Construction Claims (Second Edition)” by William Schwartzkopf:  Mr. Schwartzkopf, a non-lawyer, has authored a number of books and is a testifying expert on construction damages, labor productivity and scheduling.  Originally published in 1995 and updated in 2004, this 282-page book is notable because it is comprehensive and deals solely with the topic of labor productivity in construction claims.  As such, it also contains a significant amount of information on the theory and reality of labor productivity, factors affecting it and summaries, references to research, other literature and case law relevant quantifying and proving entitlement to loss of labor productivity damages.
3. The Mechanical Contractors Association of America (“MCAA”)’s management manual titled “Change Orders, Productivity, Overtime:  A Primer for the Construction Industry”[endnoteRef:16] – This technical guide for contractors, particularly mechanical contractors, is a compilation of very good peer-reviewed MCAA Management Bulletins relating to maintaining labor productivity, factors affecting it, and examples of methods of estimating and quantifying the impacts.  Most important, the manual provides examples of the calculation steps and cautions associated with the proper application of the various quantification methods.  In addition to containing excerpts from a number of cases, the manual also includes an interesting introduction and endorsement from Gerson B. Kramer, a retired chair and chief administrative judge of the U. S. Department of Transportation’s Contract Appeals Board.[endnoteRef:17] [16: The present format of the MCAA’s management manual, which MCAA updated most recently in 2012, has been in existence since 2004 when Paul Stynchcomb wrote the first chapter in the “new” manual on using the MCAA labor inefficiency Factors.  Each year or so since, Mr. Stynchcomb has added a chapter in the book.  William Ibbs and Mr. Stynchcomb are presently writing the 2013 chapter on cumulative impact for the MCAA.  The Sheet Metal and Air Conditioning National Association (“SMACNA”) has formally adopted the entire book and the National Electrical Contractor’s Association (“NECA”) has endorsed select chapters.  Paul Stynchcomb usually presents the new chapters at the MCAA’s and SMACNA’s national conventions.]  [17: Kramer, Gerson B., “Connecting the “Cause” and “Effect” in Loss of Productivity Claims”, MCAA Change Orders, Productivity, Overtime (2012 Edition), p. 79 - 80] 

4. AACEI International Recommended Practice No. 25R-03 – “Estimating Lost Labor Productivity in Construction Claims”:  This recommended practice of AACEI, a 7,500-member industry association of estimating, cost management, scheduling and claims professionals, is a succinct 29-page guide that summarizes the primary causes of loss of labor productivity.  More important, the primary purposes of RP No. 25R-03 were to identify, categorize, provide practice tips, and rank lost labor productivity estimating methodologies in the context of the proof of damages in construction claim and litigation situations.   In doing so, RP No. 25R-03 also defines and discusses each methodology, provides listings of studies and other relevant literature, and ranks the methods by reliability.
The notable references above are just a few of the many excellent studies and papers contained in the literature about theory of productivity, the factors affecting it and the many methods that have evolved to quantify loss of productivity damages.[endnoteRef:18]  They are among the best, however, as guides to reported cases and other information in the literature on these topics, which are or may be relevant to the facts and issues of your specific case. [18:  Another reference worth noting the two part article, “Loss of Productivity Studies – Current Uses and Misuses,” by Dr. Kathleen M.J. Harmon and Bradley Cole, Esq. that appeared in the August 2006 and September 2006 issues of Construction Briefings published by Thompson West] 



II. QUANTIFICATION OF LOSS OF PRODUCTIVITY DAMAGES
A. AACEI Recommended Practice No. 25R-03
Among the studies and authoritative texts noted above, AACEI’s RP No. 25R-03 is unique in manner in which it was prepared, in its focus on the various methods used to quantify loss of productivity damages, and its ranking of these methods.
AACEI’s Recommended Practices are intended to be the technical foundation of AACEI’s educational services and certification products and services, and are subject to rigorous internal review process by its Technical Review Board and AACEI’s diverse membership of estimators, cost engineers, schedulers and construction claims professionals employed by owners, contractors, design and consulting firms.[endnoteRef:19]   [19:  http://www.aacei.org.resources/rp (July 24, 2012)] 

To prepare RP No. 25R-03, AACEI began by surveying the literature that existed when RP No. 25R-03 to identify, classify and rank the various methodologies employed in litigation throughout the United States and Canada to estimate lost labor productivity claims.[endnoteRef:20]  Two principal authors (Donald F. McDonald, Jr. PE and James G. Zack, Jr.) compiled the results of this effort, which were then peer reviewed and augmented by the comments and input of thirty-four other industry professionals reflecting the varied perspectives of AACEI’s membership.[endnoteRef:21]   [20:  AACEI RP No. 25R-03, p.3;  AACEI repeatedly warns that RP No. 25R-03 is based on the understanding of the authors (technical people) of understanding of United States and Canadian case law and non-lawyers should seek appropriate legal advice when faced with a loss of productivity claim.]  [21:  The names of these individuals may be found on the cover page of RP No. 25R-03] 

[bookmark: _GoBack]Based on the research and the input of its authors and contributors, RP No. 25R-03 identifies, generally describes and discusses twenty approaches to quantifying loss of productivity damages after the demonstration of entitlement and causation.   The review and contribution process used by AACEI to prepare RP No. 25R-03 makes it different from the others prepared by individuals, academics and industry organizations representing a less-diverse membership.  AACEI is currently using this same process to update RP No. 25R-03, which AACEI plans to publish soon.[endnoteRef:22] [22:  AACEI plans to issue a task review draft of the next update of RP No. 25R-03, prepared by a task force led by Kenji Hoshino, by the end of 2012 and follow that with an industry peer review version by AACE’s Annual Meeting in early June 2013.  AACEI expects that there will be many additions and changes in the next update of RP No, 25R-03 including a re-organization of it to track more closes to the organization of other AACEI Recommended Practices, most notably RP No. 29R-03, Forensic Schedule Analysis.  AACEI expects that the most notable additions to the next update of RP No. 25R-03 will be more detailed discussions on “Source Data Validation” and “Causation Analysis.”  (Kenji Hoshino E-Mail to Lee Schumacher, 10/16/12)] 

B. AACEI Hierarchy of Methods
While other references and authoritative texts also discuss the strengths and weaknesses of the various methods to estimate loss of productivity damages in construction claims, AACEI’s RP No. 25R-03 is different in that one of its stated purposes is to rank the methods from most to least reliable based on “professional acceptance, case law, and construction claims literature.”[endnoteRef:23] The resulting “Hierarchy of Methods” in RP No. 25R-03 also distinguishes it from other references and authoritative texts.   [23:  AACEI RP No. 25R-03, p. 3] 

Even though RP 29-03 states expressly that it “does not define in detail how one should perform the various analytical methods described herein,” its ranking of these methods in terms of reliability assumes that the application of them is proper.  RP No. 25R-03 notes throughout that triers-of-fact have accepted each method provided the claimant has demonstrated causation and entitlement particularly in cases when it is not possible to use reliable methods to calculate loss of productivity damages.  
RP No. 25R-03 classifies the twenty loss of productivity quantification methodologies discussed within it to into five categories and ranks the relative reliability of these categories as follows:
1.  Project Specific Studies (“Measured Mile” and “Earned Value Analysis”)
Based on its review, the authors and contributors of RP No. 25R-03 concluded there is general agreement that, when done properly, the best method to quantify loss of productivity damages is the comparison of the differences in productivity between affected and non-affected conditions (i.e., time periods, work areas or work activity) using project specific studies.  The cost associated with these differences theoretically represents the loss of productivity damages resulting from the circumstances shown to be the causes of the reduction in the productivity of the affected work.  The more detailed and accurate the contractor’s labor expenditure records, the more reliable and persuasive will be the results of loss of productivity damages quantified using project specific studies.[endnoteRef:24] [24:  MCAA, p. 105] 

The “Measured Mile” approach is the best known and most reliable of the two methods included in this RP No. 25R-03 category.  The measured mile method uses project specific data about the contractor’s productivity (typically, labor or crew hours expended to perform particular quantities of work) for work performed in affected conditions and its productivity when performing identical work in unaffected conditions (“should-have” productivity).  According to RP No. 25R-03, this method is generally accepted as the best way to calculate loss of productivity damages because it is relies on project specific data, not the contractor’s estimate or industry guides, to establish the “should-have’ productivity for the affected work.
In practice, the most common criticism of loss of productivity calculations made using a measured mile comparison of the actual productivity under affected conditions to the “should-have” productivity is that the comparison compares “apples-to-oranges” because the work is not identical or there are multiple reasons causing the differences between the two.  Thus, to prove a measured mile calculation is a reliable method of quantifying loss of productivity resulting from a specific cause, one must justify the choice of affected and non-affected work, demonstrate this work is the same, and consider and adjust the analysis of the affected and non-affected conditions to account for differences in productivity resulting from other causes.
As noted above, productivity is theoretically defined as the amount of effort required to perform a particular quantity of work (e.g. hours required to install a liner foot of sewer pipe).  Thus, to perform a true measured mile comparison, sufficient information must exist regarding physical quantities of the affected work installed in the affected and non-affected conditions and the hours required to perform this work.  This is often not the case due to record keeping on many projects, particularly on lump-sum projects where the parties only track completed work on a percentage basis for payment purposes.  In addition, in many cases, there are circumstances justifying loss of productivity damages that affect multiple and different work activities differently in the affected conditions.  For these reasons, it may not be possible to perform a true measured mile comparison based on quantities of work installed in the affected conditions.
“Earned Value Analysis,” an approach that can theoretically address these challenges (if sufficient information exists), is the second of the two project specific methods identified in RP No. 25R-03.  This approach compares actual hours for affected work to earned hours (estimated or budgeted hours of “should have” hours based on a measured mile) for that work without relying on specific quantity information.  Instead, this approach uses the contractor’s estimate and other project records, usually payment applications, to determine the number of earned hours associated with the various work activities that took place in the affected conditions.  In practice, some practitioners address the reliability of the contractor’s estimate by also comparing the earned hours based on the contractor’s estimate to actual hours used by the contractor to perform work in unaffected conditions and if there are differences, adjusting the results of the “Earned Value Analysis” to consider these differences.[endnoteRef:25] [25:  RP No. 25R-03 identifies several other ways test and/or validate the reliability of the contractor’s estimated productivity under unaffected conditions in some situations.  These include “Work Sampling” and “Craftsman Questionnaire Sampling.”  (RP No. 25R-03, p. 12).  RP No. 25R-03 also notes that national estimating guides such as Means to determine a “should-have” productivity for the work performed by the contractor unaffected conditions, and provides a listing of these guides in one of its appendixes (RP No. 25R-03, p. 15, 26). ] 

Because “Earned Value Analyses” rely on less precise information to determine “should have” hours, rather than actual productivity measured on the Project, RP No. 25R-03 ranks “Earned Value Analysis” as less reliable than “Measured Mile” studies as a method to quantify loss of productivity damages.  “Earned Value Analysis” does, however, rely on project-specific comparisons of the productivity achieved by the contractor for work performed under affected and non-affected conditions.  For this reason, RP No. 25R-03 ranks this method above those discussed below.


2. Project Comparison Studies (“Comparable Work” and “Comparable Projects” Studies)
In this category of methods, RP No. 25R-03 identifies two general approaches to determine the “should-have” productivity when one cannot perform a true measured mile or earned value analysis because the circumstances of the project were such that no non-impacted work exists to establish baseline productivity.  These methods are project specific and, in essence, variations on the methods discussed above, which explains why RP No. 25R-03 ranks them above the other methods discussed below.
To use the first method, “Comparable Work Studies,” there must be sufficient documentation and work on the project, that while not exactly the same, is sufficiently comparable for use in the determination of the “should-have” productivity of the affected work that cannot calculated otherwise.  When it is not possible to use project specific data or sufficiently comparable work on the project in dispute to determine reliable “should-have” productivity for the affected work, RP No. 25R-03 notes it also may be possible to determine this value using data for the same work on similar projects. 
When describing these methods, RP No. 25R-03 notes the obvious:  the more similar the comparisons between affected work and the compared work or the affected work on the project dispute and a similar project, the more reliable will be the determinations of loss of productivity using “should-have” productivity from these data sources.  In addition, as less-reliable variations of the measured mile and earned value analyses, loss of productivity determinations using “Comparable Work” and “Comparable also share all of their limitations described above.
3. Subject Specific Studies and Papers
In many cases, the limitations on the proper application of the methods above render it not possible to make a reliable estimate of loss of productivity using them.  In these cases, and when possible and justifiable, RP No. 25R-03 recommends loss of productivity analyses and estimates be based on the application of specialized studies of factors potentially causing loss of productivity as they relate to the specific project circumstances.   
RP No. 25R-03 provides a brief discussion and appendixes containing listings of specialized studies discovered in AACEI’s research on seven categories of factors recognized in the industry as potentially causing loss of productivity – acceleration; overtime and shift work; weather; cumulative impact of changes; learning curves; project characteristics and project management.
In discussing subject-specific studies and general industry studies discussed next, RP No. 25R-03 notes that under certain circumstances, their use is appropriate and acceptable especially when there is not sufficient information available to allow the use a more reliable method and they are properly applied.  In doing so, RP No. 25R-03 also lists of common criticisms of these methods.  Each of these topics is discussed in more detail below by the authors of a number of these studies.  
4. General Industry Studies (MCAA, NECA and Corps of Engineers Publication 414-1-3)
Both MCAA and the National Electrical Contractors of America (“NECA”) have published studies of affect of various project circumstances that can potentially reduce worker productivity.  RP No. 25R-03 distinguishes these guides from the subject specific studies discussed above by noting two distinguishing characteristics.  First, unlike the subject specific studies, the general industry studies identified by RP No. 25R-03 generally address the impact of more than one factor potentially affecting productivity. Second, in the cases of the MCAA and NECA publications, they are generally focused on the impact of these factors on their specific industries and, in some cases, the loss of productivity factors reported in them were developed based on general surveys of their members and industry nationwide.
General industry and subject specific studies are commonly used in the construction industry, as support to forward price requests for additional compensation and claims during and after the project; and in a litigation context afterward as direct, rebuttal or collaborative proof before arbitrators, judges and juries.
5. Cost-Based Methods (“Total Unit Cost,” “Modified Total Unit/Total Cost,” and “Total Cost”)
Cost-based methods use a contractor’s estimate and job cost records to quantify loss of productivity damages by comparing a contactor’s actual costs to its estimated costs. To demonstrate causation, claimants using cost-based methods commonly rely on a citation of project circumstances using project documentation and testimony by fact or expert witnesses rather than by using one of the more reliable methods described above to establish a causal link between these circumstances and loss of productivity.  For these reasons, RP No. 25R-03 ranks cost-based methods as the least reliable.  RP No. 25R-03 notes, however, that its research had revealed that Courts are willing to accept these methods provided the claimant meets certain tests.[endnoteRef:26] [26:  RP No. 25R-03, p.16 - 17] 

RP No. 25R-03 identifies and ranks three cost-based methods as follows: “Total Unit Cost,” “Modified Total Cost” and “Total Cost.”  RP No. 25R-03 ranks the “Total Unit Cost” approach as more reliable than the “Total Cost” method because it focuses on specific quantities of work (e.g. quantities of masonry block) rather than a less-specific scope of work (e.g. the full scope of the masonry work) or the project as a whole (the “Total Cost” method).  RP No. 25R-03 also ranks the “Modified Total Cost” method above the “Total Cost Method” because it adjusts the total costs to account for costs resulting from problems caused by the contractor and issues not alleged to be the cause of the productivity loss.
III. PRACTICAL CONSIDERATIONS WHEN CHOOSING A QUANTIFICATION METHOD

A. 	Primary Considerations
RP No. 25R-03 identifies twenty of the most common approaches that one can theoretically use to quantify loss of productivity damages once a claimant has demonstrated causation and entitlement.  In practice, there are often cases when it is not possible or preferable to use one or more of these methods.  Two primary case-specific circumstances typically dictate whether one can properly apply a particular method or a method is appropriate in a given situation.  These are as follows.
1. Amount and Quality of Available Information
As noted in AACEI’s RP No. 25R-03, the availability of detailed and information is the number one factor affecting the choice of a method of calculating loss of productivity and the reliability of the results yielded by that method.  Particularly important is the availability of project-specific data detailing the quantities of work in the various areas of the Project that the contractor completed at various times during the Project and the amount of effort expended by the contractor to perform those quantities of work (i.e., labor hours, etc.).[endnoteRef:27]   [27:  The quality of this information is also very important.  Due to computers, contractors are making the tracking of job costs more detailed with an increased number of cost codes.  The quality of the information in the job cost systems depends entirely on the data entered into it, most of which is generated at the field level by foremen or superintendents.  As the number of cost codes increase so does the likelihood of miscoding of time by these individuals.] 

In reality, even with the advent of computers, this level of detailed project-specific data is seldom available and varies widely by project and contractor.  For this reason, in many situations, it may not be possible to use project-specific studies to quantify loss productivity damages due to a lack of information even though they are generally considered the most reliable method.  This is likely one of the primary reasons for the development of general industry and subject-specific studies and the common use of less-reliable methods when quantifying loss of productivity damages.
The detail of the information available in a given situation also influences the cost implementing the various quantification methods.  For example, data that the contractor compiles routinely through a well-designed tracking quantity tracking process during the project in the normal course of business is usually the best and most reliable data for loss of productivity determinations.  Not only does this information usually allow the use of measure mile studies, it usually minimizes the cost of performing them.  If the contractor does not routinely track and compile the data, it may be still be possible, with additional effort, to use a measured mile by developing some or all of it after-the-fact from other contemporaneous records such as daily reports.[endnoteRef:28] [28:  The cost of implementing all of the productivity loss quantification methods is also influenced by a contractor’s extra work and change order estimating practices and their tracking of the number of hours actually used to perform this work.  This is because the proper application of all of the methods requires, to the extent possible, the consideration of the hours associated with extra work and paid as change orders.] 

2. Nature of the Circumstances Causing the Productivity Losses
This is the second consideration, other than reliability, that will likely influence the selection of a method to quantify loss of productivity damages.  For example, reliable measured mile studies are generally more possible in the analysis of changes in productivity for clearly defined (nature of work and location and/or timing) quantities of work and when the circumstances influencing the productivity of that work are equally defined.  To perform a reliable measured mile study, there also must be sufficient definable quantities of identical work not to allow a reliable determination the “should-have” productivity for the non-affected work.  These circumstances simply do not exist in many situations. 
When it is not possible to perform a measured mile analysis, other case-specific circumstances typically influence the selection of an alternative damage quantification method.  The first – is there a subject-specific study that addresses the problem causing the decrease in productivity?  If not, does one of the general industry studies or other references address it?  Similarly, is there a subject-specific and industry study for the particular affected work or reasonably similar work?  For example, because MCAA and NECA guides developed their guides to assist in the quantification of loss of productivity damages by electrical and mechanical contractors respectively and as such, these guides are most applicable and appropriate for use when the damages relate to those types of work.
When quantifying loss of labor productivity damages, one should use the method, which in theory is the most reliable considering the information available and other case-specific circumstances.  In most situations, it is also possible to do it using less-reliable methods.  Thus, when possible, most seasoned practitioners also test their determinations of loss of productivity damages using multiple methods to insure that the determinations of loss productivity damages using different methods corroborate, and not contradict each other.[endnoteRef:29]  Expert practitioners use these alternative calculations to refine and bolster the credibility of their determinations.  If the results are contradictory, expert practitioners can reconcile the differences prior to finalizing their determinations or be ready to explain them. [29: Dieterle, et. al, “Practical Issues in Loss of Efficiency Claims,” p. 79 – 80
] 

B.	Other Practical Considerations
In the practice, particularly in non-litigation settings, there can be considerations other than reliability that one should think about or that influence the choice of a method to quantify loss of productivity damages.  The most notable of these are as follows:
1. Anticipated Level of Required Certainty
Ultimately, the claimant has the burden of proving loss of productivity damages.  As alluded to above, there is substantial amount of precedent defining the degree of certainty required in litigation settings to meet this burden of proof.  In non-litigation settings, the level of precision required as proof for these damages is a function of their use.  For example, one may only need order-of-magnitude estimates of these damages when assessing the costs and benefits associated beginning an extended overtime program to overcome delays or accelerate the completion of a project.  In other situations, such as the negotiation of change orders or settlement discussions in mediation, the degree of certainty required for the quantification of these damages is a function of the acceptance and support needs of those tasked with accepting responsibility for paying them.
2. Evaluation Cost and Time
Taking shortcuts in the justification and quantification loss of productivity damages may increase the skepticism of the opposing party in non-litigation settings and result in unrealistic expectations of your clients that may be difficult to explain on the courthouse steps after your client has spent hundreds of thousands of dollars prosecuting the claim.  For these reasons, in theory, one should generally use the best or preferred method possible for particular circumstances of the situation to quantify the value of the loss of productivity damages in both non-litigation and litigation settings.  
Obviously, the reality of each particular case dictates whether this is practical or possible.  For example, what will the cost of the evaluation be in relation to the potential value of the loss of productivity damages?  Does it make sense the spend $100,000 to use the most reliable method to support a possible damage amount less than $200,000 - $300,000?  Are there contractual, legal or factual hurdles to the establishment of entitlement or causation that may prevent recovery that offset the benefit of spending more money to quantify damages more reliably?  In other situations, there may constraints on the time, amount of effort and cost of doing required to perform the analysis due to such things as funding or case deadlines, or a client’s willingness to take the risk of using less-reliable methods to save money.


3. Prospective Estimates versus After-the-Fact Determinations
In practice, there can also be times on ongoing projects when productivity losses are anticipated in the future due to changes in construction means and methods, difficulty of the work, working in adverse weather, work sequencing, the need for additional workers, overtime, and other consequences of change orders, differing site conditions, disruptions, delays and other root causes of productivity losses.  In these cases, and as described earlier, contractors should strive to adhere to in notice provisions to protect its potential entitlement to recovery to loss of productivity damages.
In some of these cases, the owner may request or the contractor may desire to submit a change order request for an anticipated loss of productivity costs based on a prospective estimate of what they will be.  Not all methods of quantifying productivity losses are suitable for this purpose even though they may be generally recognized as the most reliable in other situations.  For example, it is usually not possible, except in very rare circumstances, to use a measured mile, which is by definition an after-the-fact determination, to estimate loss of productivity damages in the future.  Instead, subject specific and general industries, both of which can generally be used to quantify loss of productivity losses both prospectively and retrospectively, may be the best methods to use in this situation. 
IV.	QUANTIFICATION METHODS AND PRACTICAL CONSIDERATIONS

The theories behind loss of labor productivity and damages flowing from it have been heavily researched over the last thirty years and there is much for attorneys to choose from in the reported literature and cases to support their particular cases.  However, one must do more than merely show the existence of productivity losses and identify factors that may theoretically justify entitlement to loss of productivity damages.  To be successful, contractors and their attorneys must use the facts of the case, the hard realities of your particular case, to show its productivity losses were not caused by factors within its control and that the contractor mitigated its losses to the best of its ability.  
The successful recovery of loss of productivity damages in construction case requires the demonstration of contractual and legal entitlement and causal link between causation and damages to a sufficient degree of reliability.  Once that is accomplished, the question becomes the magnitude of the damages resulting from it.  Boards and other triers-of-fact have recognized, given the peculiarities of each case, that quantifying loss of productivity damages may not necessarily something that can be done with precision given the realities of a particular case and have accepted a number of methods for establishing the magnitude of these damages.  
This paper has generally described twenty of the most common approaches that one can theoretically use to quantify loss of productivity damages in terms of reliability and acceptance by those charged with awarding damages, and some of the case-specific considerations inherent in proving loss of productivity damages.  As such, it joins the many other articles in the reported literature than attorneys can draw on to understand the theory behind loss of productivity damages, and to confront the questions of accuracy, acceptability and limitations of using a particular quantification method.
For attorneys facing the challenges of proving or defending cases involving loss of productivity damages, your success will be dictated by the extent to which your presentation of theories of loss of labor productivity match the facts forming the reality of your specific case.  When proving loss of productivity damages, consider the theories reported in the literature and other resources available to you, choose your quantification method wisely and be prepared to demonstrate that it is the most reliable given circumstances and other information available in your specific case.
APPENDIX 1 – Demsetz, et. al., “Understanding Loss of Productivity”
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