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Executive Summary

Successful use of technology to improve construction productivity 

involves more than the technical characteristics of the technology. Many 

factors simultaneously have an impact on construction productivity, 

including work force characteristics and management practices as well as 

innovations in technology. To control for such external factors, a three-

pronged approach was used in this study to develop recommendations, 

guidelines, and procedures for effectively leveraging technology to 

improve construction productivity.

First, the study examined how historical changes in construction 

equipment, materials, and information technologies influenced 

improvements in construction productivity. Historical data that were 

analyzed demonstrated significant improvements in labor productivity. 

The improvements were primarily due to changes in the functional 

range of construction equipment, reductions in unit weight of selected 

construction materials, and the automation and integration of project 

information systems. Labor productivity improvements associated with 

the use of these technologies ranged from 30–45 percent.

Second, a field test of materials tracking and locating technologies 

was conducted to measure how using such technologies can improve 

productivity on prototypical CII construction projects. Radio-frequency 

identification (RFID) tags and a Global Positioning Satellite (GPS) system 

were used to track materials in lay down areas for two CII member 

projects, one in the U.S. and the other in Canada. The field test showed 

that not only did improvements in material tracking improve productivity 

at the construction workface and the retrieval of materials in the lay down 

areas, but also improved the predictability and reliability that materials 

would be available when needed.

Third, a four-stage predictive model that estimates the potential for a 

technology to have a positive impact on construction productivity was 

developed and validated. The model combines results from historical 

analyses and the field tests into a tool that can be used as a predictor of 

how future technologies might perform. The model was used to develop 
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performance scores based on a historical perspective of 28 technologies. 

The technologies were selected to represent cases where construction 

jobsite implementation was: (1) successful, (2) inconclusive, or (3) 

unsuccessful. Statistical analysis confirmed that average performance 

scores produced by the model were significantly different across these 

three categories. The model was then used to develop a list of promising 

emerging technologies. 

In summary, this research project has demonstrated with significant 

statistical analysis, field trials, and tool development how technology can 

be used to leverage productivity. 
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Introduction

Advances in technology have many benefits. Among the most often 

cited are improved quality and productivity. The evolution within the 

communications industry can be seen as one example of how an industry 

embraces and leverages innovation on a continuing basis. Arguably, the 

construction industry lags in this regard and underutilizes advances in 

technology. The opportunity to improve construction productivity exists, 

however, and evidence suggests that sectors of the construction industry 

have experienced long-term productivity growth as a result. 

Economic research has shown that technology tends to have a greater 

impact on labor productivity versus factor productivity measures. For 

example, investment in new equipment technology may improve an 

organization’s labor productivity, but its factor productivity may actually 

decline if the relative increase in the cost of the equipment outweighs 

the relative savings in labor costs and gains in output. While evidence 

shows that improvements in equipment and material technology have a 

positive impact on construction productivity, the impact of information 

technology (IT) has remained largely undocumented. 

IT clearly has the potential to improve construction productivity 

through improved communication, logistics, planning, and resource 

allocation, but exactly how it improves construction productivity is 

not well understood. CII efforts in the fully integrated and automated 

project processes (FIAPP), the FIATECH consortium efforts as well as a 

major study by the National Institute of Standards and Technology (NIST) 

indicate that much can be gained via interoperability alone.

There tends to be a required critical mass in terms of adoption before a 

new technology has an impact on production. Malcolm Gladwell’s The 

Tipping Point posits that it takes a series of factors, people, and events to 

contribute to widespread adoption of an idea, trend, or technology. The 

adoption of electricity is an example that follows Gladwell’s thinking; 

while electricity was first introduced in the 1880s, it was not until around 
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