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• CLP has a significant impact on construction projects 
because construction labor costs constitute 40-60% of the total project costs (Buchan 
et al. 2006; Kazaz et al. 2008; Smith 2013) 

• Grow, steady state, decline ? 
• Improve CLP by focusing on resource use, aka Construction Labour Efficiency (CLE)
• Minimum of time spent on Non-Value Adding Work (NVAW).

• The WS method has proven itself to be able to create valuable insights on DW and 
NVAW time in the flow view (Neve et al. 2020) of the Transformation-Flow-Value theory 
(Koskela 2000) in which, the production resource is time (Bølviken et al. 2014). 

CONSTRUCTION LABOR PRODUCTIVITY



• Limited research have investigated how DW can be increased:
• Examples are the Activity Analysis (AA) method (CII 2010) proven 

itself to be able to continuously improve the time 
construction laborers spend on DW (Gouett et al. 2011; Hwang et al. 
2018).

• CLE is measured by means of Work Sampling
• Improving DW by means of Lean

• “What impact does the use of lean construction have on 
construction labour efficiency?”

RESEARCH AIM
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THE FOUR CASES
Case 1* Case 2** Case 3*** Case 4****

Contract type General Turnkey General Turnkey
Duration 5 years 4 years 4 years 3 years

Apartments 291 297 601 470
m2 22,800 23,700 46,500 41,000

Stories Basement to 2 Basement to 2 Basement to 3 Ground to 1
Originally built The 1950s The 1960s The 1950s The 1970s

*WS data previously used in Neve et al. (2020b); Neve et al. (2020d); Teizer et al. (2020)

**WS data previously used in Neve et al. (2020b); Neve and Wandahl (2018); Teizer et al. (2020)

***WS data previously used in Neve et al. (2020b); Teizer et al. (2020)

**** WS data not previously published.
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EXAMPLE CASE



LEAN IMPLEMENTATION DEGREE



LEAN IMPLEMENTATION DEGREE

Case 1 Case 2 Case 3 Case 4

A: Training 0.5 0.75 1.12. 1.75

B: Knowledge 0.5 0.75 1.5 2.25

C: Use 0 0 0 1

D: JIT 0.1 0.1 0.2 0.4

E: LPS 1 0.5 1.25 3.38

F: LBS 0.00 0.67 1.17 3.17

LID 0.35 0.46 0.86 1.99



CORRELATING LID AND CLP
Case 1 Case 2 Case 3 Case 4

DW 26.0% 33.0% 36.0%l 40.7%

N 29,884 3,927 13,682 861



CONCLUSIONS

Work Sampling 
is useful to 
assess 
Construction 
Labor Efficiency

The combined 
use of LC tools 
did correlate 
with improved 
Construction 
Labor Efficiency

Study is limited 
in sample size, 
thus more cases 
would be need 
to increase 
reliability
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