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 Factors Affecting Productivity 

Key Points 
• Factors impacting productivity on engineering and construction projects are segregated into internal

and external factors and are delineated.

• Concept of “phantom productivity” – productivity for activities not on the critical path is introduced.

• Loss of productivity with overtime is presented.

• Impacts of disruption on productivity are presented.

• True productivity is associated with activities along the critical path, which is the overall driver of

project schedule.

Introduction 
Previously, an Executive Insight entitled Barriers to Productivity provided a view on some of the barriers 

to productivity that exist, especially in large complex projects. More granular, field-level viewpoints on 

productivity were not covered in that Executive Insight and instead are the subject of this Executive 

Insight, which enumerates many factors impacting productivity on engineering and construction 

projects. No treatment of such factors will ever be exhaustive and the factors applicable will vary project 

by project.  

Table 2 (beginning on page 5) provides an organized listing of factors based on the author’s experience 

and observations. The first column broadly organizes factors affecting productivity into four categories 

encompassing internal and external factors.  

• Internal factors

o Human factors

o Client factors

o Management

• External factors

Each of these categories is further subdivided as reflected in the second column and additional 

granularity provided in the third column. 

Before reaching Table 2, it is worthwhile to briefly look at productivity and a couple recurrent factors 

that affect it. 

What Is Productivity? 
Productivity is a measure of efficiency in completing a task. As it is measured, there must be some 

assurance that what is getting done are the essential elements of a project, those activities along its 

critical path. While industry practice is often a measurement of overall project productivity (or individual 
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trade productivity), true productivity is associated with activities along the critical path and in complex 

projects, near critical path activities. Everything else is “phantom productivity.” 

One example is where the critical path calls for completion of mechanical piping and process systems to 

facilitate plant commissioning and startup. Assume the systems consist of three activities―installing the 

pipe (hanging it); edge prep and pipe cleaning; and welding. Accelerating, say doubling, the rate at which 

pipe is installed and edges prepped and pipe cleaned would tend to give an indication of overall 

productivity improvement even while completed systems are still paced by shortages of welders. This is 

“phantom productivity.” Productivity along the critical path, however, has not improved, not at least 

until the constraint is relieved. 

Productivity is typically measured in terms of dollars of output (installed cost) divided by either total 

labor cost or work-hours. This corresponds to measures for overall project productivity and over-

reliance on total productivity without a closer examination of unit or critical path productivity. This has 

been the source of delayed recognition of many failing projects 

Phantom Productivity 
Phantom productivity can be seen in both value-based measures of progress as well as in 

labor-based measures. For example, receipt of equipment and materials at the site from 

manufacturers and suppliers represents a key progress milestone and is often linked to 

payments to suppliers and subcontractors. On some projects, materials are expedited to the 

site in advance of project requirements, accelerating project completion statistics but often 

leading to inefficiencies in materials management. In one instance, the early arrival of 

specialty piping and equipment, coupled with inefficient and inadequate material 

management, led to high damage levels and materials already counted towards overall 

project productivity having to be replaced at considerable cost and no subsequent 

improvement in project progress. 

Phantom productivity is also present when work is completed (manufactured, assembled, 

or installed), but subsequently must be reworked, at high levels, due to quality breakdowns 

in the overall construction process. 

Phantom productivity may also be seen in under-utilization of site labor often 

represented by high indirect-to-direct labor. Similarly, performance of activities well off the 

critical path may improve project performance statistics but not contribute to overall project 

completion. Even worse, out-of-sequence work may expose the project to future rework if 

critical path activities change or are impacted by refined, already performed non-critical path 

activities. 

Addressing phantom productivity requires a very granular analysis of critical path, and 

near critical path, execution performance. 
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Labor time (work-hour) measures of labor productivity need to include both productive time (time on 

tool) and unproductive time. Strategies for improvement exist in each area and segregation of the labor 

time measures improves the chances for increases in productivity for each. 

Recurrent Factors Affecting Productivity 
Table 2 lists many factors affecting productivity that project, construction management, and 

construction professionals will recognize. This section takes a closer look at two: 

• Loss of productivity with overtime

• Effect of interruption

Loss of productivity with overtime is a regular occurrence in construction. Similar losses also arise with 

shift work and work schedules. Table 1 summarizes the loss of productivity with overtime as a function 

of daily and weekly hours and the duration of the overtime period. Several studies over the years arrive 

at similar factors, sometimes stating the factors as reciprocals of the numbers shown in Table 1. 

Extended overtime schedules and persistence have measurable and significant impacts on construction 

productivity and underscore why it is critical to identify productivity issues before overtime becomes the 

solution and the source of claims. 

Table 1 
Productivity Inefficiency with Overtime 

Inefficiency Factor 

Days/Week Daily 
Hours 

Weekly 
Hours 

7 Days 14 Days 21 Days 28 Days 

5 9 45 1.03 1.05 1.07 1.1 

5 10 50 1.06 1.08 1.12 1.14 

5 11 55 1.1 1.14 1.16 1.2 

6 9 54 1.05 1.07 1.1 1.12 

6 10 60 1.08 1.12 1.16 1.21 

6 12 72 1.13 1.2 1.26 1.32 

7 8 56 1.1 1.15 1.2 1.25 

7 9 63 1.12 1.19 1.24 1.31 

7 10 70 1.15 1.23 1.3 1.38 

7 12 84 1.21 1.32 1.42 1.53 

Similar to suffering from the loss of productivity effects from overtime described above, many projects 

also suffer one or more disruptions to planned execution. The impacts of disruption can be seen in the 

following figures. Figure 1 shows the saw-tooth effect on productivity from interruption. The learning 

curve must be re-established after each interruption. Quality supervision and utilization of well-
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established labor pools will aid in the retention of some knowledge. The duration of disruptions are a 

key factor here. 

Figure 1. Interrupted Production with Serial Learning Curves 

Figure 2 illustrates productivity loss as interruption durations extend. Results from two studies are 

shown with average productivity loss percentages reaching 40 percent after just three hours and 90 

percent destroyed after six hours. The ability to undertake “contingent execution” of other tasks may 

help mitigate the impacts reflected in Figure 2 in the aggregate project. 

Figure 2. Average Daily Productivity Loss % vs Interruption Lengths 
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Factors Affecting Productivity 

Tables 2A-2D provide a granular view of productivity, across the four factors listed below. 

1. Human factors such as safety, ethics, environmental conditions, physical limitations, labor

management, and labor de-motivators are recognized as human factors affecting productivity

(Table 2A).

Table 2A – Human Factors Affecting Productivity 
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2. Client factors affecting productivity include a range of contractual factors (Table 2B).

2. Management factors affecting productivity include any first of a kind project aspects, quality of

supervision, project management, design management, materials management, construction

management, change management, equipment, temporary facilities, and information (Table

2C).

Table 2B – Client Factors Affecting Productivity 

Table 2C – Management Factors Affecting Productivity 
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3. External factors include project conditions, government policy and regulations, third-party

actions, and labor (Table 2D).

Table 2D – External Factors Affecting Productivity 
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Summary 
Factors impacting productivity on engineering and construction projects are segregated into internal 

and external factors and are delineated with granularity. This discussion complements the Executive 

Insight, Barriers to Productivity. 

The concept of “phantom productivity” is introduced and relates to the concept of Earned Schedule 

presented in the Executive Insight of that title. Two recurring productivity loss factors are presented and 

impacts quantified. These include loss of productivity with overtime and the impacts of disruption on 

productivity. 
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