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DEMOTIVATING FACTORS INFLUENCING THE PRODUCTIVITY OF CIVIL 

ENGINEERING PROJECTS 

 

Abstract 

Workers on civil engineering projects are frequently confronted with problems that could 

lead to demotivation.  Demotivation is caused not simply by a lack of motivators but the 

existence of certain situations that cause dissatisfaction and discourage individuals from 

pursuing desired goals.  Workers who are inadequately motivated tend to make only a 

minimal effort, therefore reducing overall productivity potential.  It is believed that removing 

certain demotivators will increase motivation without necessitating the addition of motivators.  

This paper aims to improve worker productivity by identifying factors that are likely to 

induce the demotivation of workers.  Predominant demotivators and their effects on the 

productivity of workers in civil engineering projects are identified through an empirical 

survey in Hong Kong.  Time losses due to demotivation were found to be as much as 13.6 

man-hours/week, with material availability, overcrowded work areas and rework being the 

most significant demotivators involved. 

 

Keywords: Construction workers, motivation, demotivation, demotivators, productivity, time-

loss. 
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INTRODUCTION 

 

Site workers (labour) account for up to forty percent of the direct capital cost of large 

construction projects [1], and there is a need to maximize the productivity of labour resources.  

However, research has shown that only a third to a half of workers’ time is spent on direct 

work activities [2].  An excessive amount of abortive time occurs as a combined result of the 

nature and ambiance of construction work.  Site staff are frequently confronted with problems, 

such as extensive rework, waiting for materials and tools, constantly moving from one work 

area to another, confusing work, lack of identity with the project, and lack of recognition for 

performance [3].    

 

Studies have found that an unsatisfactory work environment can have adverse effects on 

worker motivation, and motivation is directly linked to productivity [4,5].  Workers who are 

inadequately motivated become apathetic or even resentful of their work.  Unmotivated 

workers tend to make only a minimal effort, with a commensurate lowering of potential 

overall output and quality of work.  Since the workers are directly responsible for carrying out 

the construction work, suitable motivation is necessary for maximizing their productivity.  

 

There have been numerous attempts over the years to explain and enhance an individual’s 

motivation in general [e.g. 1,6,7,8] and in the construction/civil engineering industry [e.g. 

9,10,11].  Most of the recent research has been concerned with the managers of 

construction/engineering work [e.g. 12,13,14].  General folklore and empirical studies of site 

workers identifies the importance of money-related issues [15,16,17,18,19], although other 

factors such as job satisfaction, recognition, and site conditions have, surprisingly, been found 

to be important too [17,20]. 
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Cognitive psychologists, however, argue that workers cannot be easily motivated when strong 

demotivators exist.  In fact, demotivation is caused not simply by the lack of motivators but 

through the existence of certain situations that cause dissatisfaction and discourage individuals 

from pursuing set goals.  According to Borcherding and Oglesby [21], the key demotivators 

for workers include poor interpersonal relationships, poor worker attitudes, poor workmanship 

and the work itself.  By simply removing certain demotivators, it is quite possible that the 

motivational aspects of the situation will increase without necessitating the addition of 

motivators.  

 

Demotivation of construction workers may be mitigated through the recognition of basic 

human needs, giving praise, and providing adequate management support (e.g. preplanning, 

scheduling and coordination) [22].  Construction managers, however, often fail to realize the 

ramifications that even the smallest action can have on workers’ attitude and motivation.  To 

help construction managers improve worker productivity, the factors that are likely to induce 

worker demotivation need to be identified.  The research described in this paper sets out to 

achieve this through an empirical survey in the Hong Kong construction industry.  The main 

perceived demotivational aspects in are found, together with an indication of their effects on 

the productivity of workers in civil engineering projects  

 

 

RESEARCH METHODOLOGY 

 

To identify the main demotivators affecting civil engineering workers and their impact on 

productivity, a questionnaire survey was carried out in Hong Kong.  Standardized 
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questionnaires, such as the Brayfield and Rothe Index of Job Satisfaction, are available but 

lack relevance to construction industry workers.  Therefore, a questionnaire was specifically 

devised for the study based on the findings of the standard literature [3,16,17,21].  This 

consisted of three parts.  The first part concentrated on potential demotivators, and 

respondents were asked to rate their significance.  In the second part, respondents were 

requested to estimate the time loss (expressed as hours per week) caused by each demotivator 

identified.  As demotivation cannot be systematically detected, it would be difficult to quantify 

the actual time loss accurately.  To ensure adequate reliability, respondents were asked to 

summarise the time spent on rectifying errors, waiting for materials, etc. during the week 

when survey was conducted.  The final part of the questionnaire aimed to elucidate the reasons 

for demotivation and time loss. 

 

Projects were selected with diverse characteristics, such as construction type, geographic 

location, construction methodology, percentage of completion, etc.  These comprised seven 

Hong Kong civil engineering projects, including two site formation and one road foundation; 

drain improvement; slope protection and landscaping projects.  Their total value amounted to 

HK$420 million (Table 1).  

 

< Table 1 > 

 

As the targeted respondents were workers and foremen, the sites were visited in person and 

face-to-face surveys were conducted with randomly selected workers.  Since there were a 

number of trades involved in the projects, workers of the carpentry, steel fixing, and plant-

operating trades were chosen to represent different natures of work/workers.  A large sample 

size was used to eliminate or reduce the effects of bias/misjudgement in the time loss 
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estimation.  This involved a total of 120 respondents, comprising 15 foremen, 44 plant 

operators, 38 carpenters and 23 steel fixers (Table 1). 

 

 

PREDOMINANT DEMOTIVATORS 

 

Table 2 highlights the number and percentage of affirmative responses relating to predominant 

demotivators, indicating rework to be the most distinguishing demotivator, followed by 

overcrowded work areas, crew interfacing, tool availability and inspection delays.  

Demotivators with the lowest ratings include foremen changes, foremen incompetence, and 

material availability. 

 

< Table 2 > 

 

Rework:   Most workers take considerable pride in the work they accomplish, and having to 

take their work apart and redo it again can be extremely dissatisfying.  A particular example is 

Project E, where extensive rework was required, leaving and workers with little sense of 

accomplishment [cf: 24].  The causes of rework are multitudinous, with respondents on 

several of the sites indicated that working different shifts could be a reason for rework - with 

the changeover between different shifts allow workers insufficient time to brief their 

successors on critical problems/issues.  The workers of Project E mentioned that there was 

virtually no communication between the two shifts, with supervision on one shift being 

typically unaware of the other shift’s progress.  The situation was aggravated by the lack of 

recognition of the contributions of workers during or after rework [cf: 25]. 
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Overcrowded work areas:   According to the respondents, although some physical plant 

congestion is inevitable, poor planning, scheduling and coordinating interfered with each 

other’s work.  They viewed overcrowded conditions as being demotivating, with feelings of 

constriction and frustration being frequently felt [cf: 17]. 

 

Crew Interfacing:   All the respondents mentioned that inadequate coordination of the crew 

diminished the cooperative atmosphere [cf: 26].  Lack of communication within the 

organization was a problem frequently mentioned.  There were continual complaints of 

receiving only minimal amounts of relevant information.  For projects with multiple shifts, 

this could result in the different shifts worked in opposition to each other.  In addition, since 

most of the trades were normally subcontracted, workers between different trades would be 

reluctant to exchange ideas or experiences openly.  In Project C, labour relations were strained, 

and the steel fixers received very little assistance from the other trades.  A case was cited 

where workmen for one subcontractor immediately erected scaffold on the same spot as one 

they recently dismantled for a previous subcontractor.  

 

Tool availability:   Respondents complained of substandard tool quality, inadequate supplies 

of tools, excessive thievery, and lengthy delays in replacing stolen, lost, or broken tools.  

Severe problems of tool thievery existed on Projects A and E, with participants claiming that 

locked gang boxes, in which tools were stored, were frequently broken into and tools stolen. 

 

Inspection delays:   Complaints concerning unqualified inspection personnel and excessive 

delays in obtaining inspections were made at most of the projects.  The workmen frequently 

expressed dissatisfaction at the delays caused by waiting for inspection personnel. 
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Material availability:   Frequent complaints were made of the protracted amount of time spent 

waiting for materials.  The workmen stated that problems were experienced in obtaining 

materials from vendors as a result of short design lead times leaving management with little 

time to order the necessary materials.  The respondents mentioned that material availability 

was especially poor immediately after design changes.  The participants said that activities 

were sometimes scheduled without positive assurance of the availability of the required 

materials [cf: 26].  To worsen matters, materials unavailability was usually not discovered 

until the workers arrived at the scheduled work area.  Where the necessary materials were 

present in on-site storage, difficulties were also encountered in procuring these materials.  

Quite often it was discovered that the vendors had delivered the wrong materials, they were 

damaged, or the materials exceeded the acceptable tolerances.  It was felt on some projects 

that the employees in the material storage areas were not familiar enough with the various 

materials to properly and efficiently store and handle them. 

 

Foremen incompetence: Management’s ability to effectively plan, coordinate, and schedule 

was questioned at every site [27].  For instance, nepotism was said to be frequently practiced 

by the project management in promoting and assigning work.  However, Projects A and E 

appeared to be considerably worse in several of these areas.  Respondents on Projects E 

claimed that the site supervisors were inexperienced and had very little authority.  Questions, 

even minor in nature, had to be answered by engineers in the respective home offices.  Quite 

often the workmen received incomplete and improper drawings to work with, and they 

claimed that better isometric and schematic drawings would clarify some ambiguities.  

Waiting times as long as a week occurred for minor decisions and answers from the design 

engineers.  Workers also mentioned that measures were taken by supervisors and management 
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to give false impressions of high productivity by assigning unproductive tasks to workers to 

impress any onlookers that work was being performed.  

 

 

IMPACTS OF DEMOTIVATION ON PRODUCTIVITY  

 

The average time losses (expressed as man-hours/week in each project) due to the 

demotivators identified are summarized in Table 3.  The total estimated time losses in projects 

ranged from 5.1 to 13.6 hours per worker per week (Table 3).  Considering a 48 hours/week of 

construction workers in Hong Kong, the proportion of non-productive time per worker per 

week caused by major demotivating factors ranged from 10.6% to 28.3%.  

 

< Table 3 > 

 

As shown in Table 3, the demotivator associated with the highest overall average time loss 

was material availability (2.26 man-hours/week).  When compared with the ranking of 

demotivators, materials availability was ranked as the sixth predominant demotivator.  This 

suggests productivity to be highly sensitive to materials availability.  A minor shortage of 

materials may demotivate workers and significantly affect their output.  Overcrowded work 

areas (1.82 man-hours/week) and rework (1.70 man-hours/week) were the next most 

influential demotivators to productivity.  These two factors were similar in importance to the 

predominant demotivators (ranked second and first).  Inspection delays (0.85 man-hours/week) 

and foremen competence (0.90 man-hours/week) had the least effect on time loss.  
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Although the problems encountered in Projects B & E were of a relatively higher severity than 

those found on other sites, the workers were satisfied with the crew interfacing due to the 

workforce of these two projects being comparatively smaller.  Project E experienced severe 

morale problems, among other serious problems.  This project received a lot of criticisms 

regarding poor planning, scheduling, and coordinating.  The participants were also highly 

critical of the inspection personnel and questioned their competency.  The lack of 

communication between the inspection personnel and workers increased the amount of rework.  

Unexpectedly, Projects E & G, the sole slope protection work and foundation construction 

projects respectively, were said to have relatively high levels of rework.  These projects, 

involving masonry and structural steel work for steel pipe pile construction, were quite 

congested and posed difficult scheduling and coordinating problems. 

 

The most productive site, Project F, scored consistently better in each area examined.  Projects 

D and F both had relatively large workforces; however, the management seemed to be more 

effective and able to keep rework to minimal levels.  This might help resolve the 

demotivational problems when reworks occurred (Figure 1).  However, Project F was still at a 

very early stage of construction and the amount of rework may not be significant at this stage.  

Other projects with significant reworks were between 25% and 50% complete. 

 

 

EFFECTS OF PROJECT SIZE AND COMPLETION 

 

Analysis was performed to compare the total time loss caused by predominant demotivators 

against project size and status (i.e. percentage completion).  Relatively strong negative 

relationships were found between project size and the time loss (Figure 1).  It was observed 
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that as the size of the project increased, the severity of the time loss decreased.  Smaller 

projects tended to have a higher total time loss (all above 10 man-hours/week) as a result of 

demotivation of workers.  Projects with the highest time loss were Projects A and E, with 

contract sums of HK$20 million and HK$10 million respectively.  Project with the lowest 

time loss (5.1 man-hours/week) was Project F, with a contract sum of HK$130 million.  

 

< Figure 1 > 

 

However, when time loss was compared with the project status, unproductive time was much 

lower during the initial and final stages of project.  For Projects F (5% completed) and D (80% 

completed), the time losses due to demotivation were lower than 8 man-hours/week.  Workers 

were much more demotivated during the intermediate stage of a project, as evidenced by 

Projects A, B, C, E and G (ranging from 25-50% completion) with a total time losses of over 

10 man-hours/week.  

 

< Figure 2 > 

 

A Pearson correlation analysis was used to further investigate the relationships between the 

time loss and project size and completion.  The project sum and percentage completion of 

each of the seven projects investigated were transformed into log values and the correlation 

coefficient computed on the time loss due to each demotivator and project sum, omitting a 

particular project in turn during each run.  The aim was to identify which project sum and 

percentage completion would attribute a greater effect on the correlations (and such project 

will be regarded as an outlier).  
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As shown in Table 4, there is a strong negative correlation between time loss caused by each 

demotivator and project sum when Project B is omitted; with rework, material availability, and 

tool availability at –0.917 (sig=0.010), –0.819 (sig=0.046), and –0.789 (sig=0.062) 

respectively.  Project B (see Table 1) is the smallest project amongst the seven, i.e. HK$5 

millions only (compared with others ranging from HK$10-170 millions).  This suggests that 

demotivators can induce an unexpectedly serious time loss in small projects.  However, as the 

project size becomes greater, the effects of demotivators on productivity appear to gradually 

reduce.  

 

< Table 4  > 

 

Further analyses by project value were performed by eliminating the outlier Project B and 

another additional project in turn during each run.  The results in Table 5 illustrate that 

significant correlations (at levels of significance < 0.10) were obtained when Projects A, C, D, 

E and G were omitted in turn, indicating no further outliers exist for different project sums.  

 

< Table 5 > 

 

Similar analyses were carried out for project completion, which resulted in a rather different 

result.  As highlighted in Table 6, the most significant correlations occurred when Project D 

was excluded from the analysis; with correlation coefficients for rework, tool availability, 

material availability, and crew interfacing of +0.974 (sig=0.001), +0.895 (sig=0.016), +0.833 

(sig=0.039), and +0.759 (sig=0.080) respectively.  As Table 7 shows, virtually all cases had 

strong correlations when Project D and another additional project were eliminated, and no 

further outliers exist.  The reason could be due to the fact the Project D was 80% completed at 
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the time of survey, and therefore not surprising that the time loss due to demotivation was 

diminished, especially when reworks were much reduced, tool and materials were readily 

available, and crew interfacing became much smoother as experience and mutual trust built up.  

 

< Table 6 > 

< Table 7 > 

 

 

CONCLUSIONS 

 

The morale of workers on the seven Hong Kong civil engineering sites visited was relatively 

low, with demotivation occurring due to extensive reworks, overcrowded work areas, 

problems in crew interfacing, availability of tools, delays in inspection, availability of 

materials, and incompetence of site foremen. 

 

The results indicate that the total time lost in the seven civil engineering projects surveyed due 

to demotivation of workers ranged from 5.1–13.6 man-hours/week - the most significant time 

loss being caused by lack of materials availability, overcrowded work areas, and rework.  

These could be a result of ineffective management and poor communications on site.  Should 

management have been sensitive to these demotivators, it is possible that their impact could 

have been reduced. 

 

Project value was found to have a negative correlation with time loss due to demotivation, 

indicating that as project size increases time loss decreases.  Managers also need to be aware 

that a higher time losses can occur during the intermediate stages of projects.  As projects are 
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progressing towards their peak in site activity, more activities/workers will be involved and 

coordination and communication problems will be inevitable.  By paying more attention to 

workers and construction works at this stage, it may be possible for project managers to 

address these problems before they grow further.  
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Figure 1:  Relationship between time loss and project size 
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Figure 2:  Relationship between time loss and project completion 
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Table 1:  Characteristics of projects and number of respondents 

 
Details Project Total 

 A B C D E F G  

Nature of work road land pile form slope form fdn  
Contract sum 20 5 50 170 10 130 35 420 
Completion (%) 30 25 28 80 50 5 25  
Foreman  2 2 2 3 2 2 2 15 
Plant operator 4 3 4 12 5 10 6 44 
Carpenter 6 5 8 6 4 5 4 38 
Steel fixer 5 2 4 3 3 2 4 23 

Total respondent 17 12 18 24 14 19 16 120 

Note: road = road and drain improvement; fdn =  foundation; form = site formation; land = landscaping; road = roadwork; 

pile = piling; slope = slope protection 
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Table 2:  Results of predominant demotivators 

 

Note: Numbers of plant operator, carpenter, steel fixer and all respondents were 44, 38, 23 and 105 respectively 

 
 

Demotivators No. of affirmative responses % of affirmative responses 
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Rework 24 22 11 57 55 58 48 54 1 
Overcrowded work areas 26 19 9 54 59 50 39 51 2 
Crew interfacing 18 19 7 44 41 50 30 42 3 
Tool availability 12 18 12 42 27 47 52 40 4 
Inspection delays 12 17 13 42 27 45 57 40 4 
Material availability 10 19 9 38 23 50 39 36 6 
Foreman incompetence 16 12 9 37 36 32 39 35 7 
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Table 3:  Time loss in projects surveyed due to demotivators 

 
Project Problems 
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Total 

time 

loss 

A 3.52 1.88 2.02 2.08 1.74 1.22 1.14 13.6 
B 2.58 1.68 2.08 1.66 1.38 0.82 1.00 11.2 
C 2.92 1.76 2.24 1.82 1.90 1.04 0.82 12.5 
D 1.16 1.78 0.60 1.28 1.04 0.84 1.10 7.8 
E 2.70 2.34 2.80 2.00 1.36 0.80 1.44 13.4 
F 1.22 1.10 0.78 0.74 0.46 0.42 0.42 5.1 
G 2.44 2.40 2.32 1.28 1.00 1.18 0.12 10.7 

Overall average 2.26 1.82 1.70 1.51 1.24 0.90 0.85 10.6 

Rank order 1 2 3 4 5 6 7  
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Table 4:  Correlations between project size and time loss (all projects) 

 
Demotivators Data 

withheld 

 

Material 

availability 

Overcrowded 

work area 

Rework Tool 

availability 

Crew 

interfacing 

Foremen 

incompetence 

Inspection 

delays 

Project A Pearson Corr. -.747* -.423 -.780* -.681 -.454 -.218 -.363 
 Sig. (2-tailed) .088 .404 .067 .137 .365 .679 .480 

Project B Pearson Corr. -.819** -.701 -.917** -.789* -.538 -.466 -.399 
 Sig. (2-tailed) .046 .121 .010 .062 .270 .351 .433 

Project C Pearson Corr. -.776* -.415 -.843** -.734 -.691 -.313 -.388 
 Sig. (2-tailed) .070 .414 .035 .097 .129 .546 .448 

Project D Pearson Corr. -.537 -.465 -.660 -.658 -.445 -.259 -.647 
 Sig. (2-tailed) .272 .353 .154 .155 .377 .621 .165 

Project E Pearson Corr. -.695 -.279 -.733* -.600 -.485 -.373 -.215 
 Sig. (2-tailed) .125 .592 .098 .208 .329 .467 .682 

Project F Pearson Corr. -.587 -.111 -.708 -.535 -.215 .177 -.233 
 Sig. (2-tailed) .221 .834 .115 .274 .682 .737 .656 

Project G Pearson Corr. -.697 -.524 -.817* -.683 -.485 -.313 -.537 
 Sig. (2-tailed) .124 .286 .047 .135 .330 .545 .272 

Note: **  correlation is significant at the 0.05 level (2-tailed) 

*  correlation is significant at the 0.10 level (2-tailed) 
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Table 5:  Correlations between project size and time loss (without Project B)  
 

Demotivators Data 

withheld 

 

Material 

availability 

Overcrowded 

work area 

Rework Tool 

availability 

Crew 

interfacing 

Foremen 

incompetence 

Inspection 

delays 

Project A Pearson Corr. -.812** -.750 -.942** -.755 -.451 -.354 -.328 
 Sig. (2-tailed) .095 .144 .016 .140 .446 .559 .590 

Project C Pearson Corr. -.878* -.701 -.960*** -.835** -.714 -.488 -.399 
 Sig. (2-tailed) .050 .187 .009 .078 .175 .405 .506 

Project D Pearson Corr. -.715 -.809* -.865** -.834** -.539 -.494 -.723 
 Sig. (2-tailed) .175 .097 .058 .079 .348 .398 .167 

Project E Pearson Corr. -.950** -.582 -.884** -.743 -.639 -.821** .005 
 Sig. (2-tailed) .013 .303 .046 .150 .245 .088 .994 

Project F Pearson Corr. -.755 -.600 -.890** -.734 -.309 -.139 -.248 
 Sig. (2-tailed) .140 .285 .043 .158 .613 .823 .688 

Project G Pearson Corr. -.819* -.770 -.930** -.844** -.583 -.468 -.687 
 Sig. (2-tailed) .090 .128 .022 .072 .303 .427 .200 

Note: ***  correlation is significant at the 0.01 level (2-tailed) 

**  correlation is significant at the 0.05 level (2-tailed) 

*  correlation is significant at the 0.10 level (2-tailed) 
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Table 6:  Correlations between project completion and time loss (all projects) 
 

Demotivators Data 

withheld 

 

Material 

availability 

Overcrowded 

work area 

Rework Tool 

availability 

Crew 

interfacing 

Foremen 

incompetence 

Inspection 

delays 

Project A Pearson Corr. .221 .648 .234 .635 .530 .550 .623 
 Sig. (2-tailed) .673 .164 .655 .176 .280 .258 .187 

Project B Pearson Corr. .217 .651 .246 .587 .508 .499 .625 
 Sig. (2-tailed) .680 .161 .639 .221 .303 .313 .185 

Project C Pearson Corr. .214 .653 .240 .594 .598 .508 .615 
 Sig. (2-tailed) .683 .160 .647 .214 .210 .303 .194 

Project D Pearson Corr. .833* .829 .974* .895* .759** .673 .600 
 Sig. (2-tailed) .039 .041 .001 .016 .080 .143 .208 

Project E Pearson Corr. .168 .597 .092 .520 .502 .590 .555 
 Sig. (2-tailed) .751 .211 .862 .291 .310 .218 .253 

Project F Pearson Corr. -.708 -.016 -.608 -.207 -.393 -.549 .533 
 Sig. (2-tailed) .115 .976 .200 .694 .441 .259 .276 

Project G Pearson Corr. .213 .807* .258 .589 .507 .579 .846* 
 Sig. (2-tailed) .686 .052 .622 .219 .305 .229 .034 

Note: ***  correlation is significant at the 0.01 level (2-tailed) 

**  correlation is significant at the 0.05 level (2-tailed) 

*  correlation is significant at the 0.10 level (2-tailed) 
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Table 7:  Correlations between project completion and time loss (without Project D) 
 

Demotivators Data 

withheld 

 

Material 

availability 

Overcrowded 

work area 

Rework Tool 

availability 

Crew 

interfacing 

Foremen 

incompetence 

Inspection 

delays 

Project A Pearson Corr. .934** .839* .993*** .932** .763 .686 .582 
 Sig. (2-tailed) .020 .076 .001 .021 .133 .201 .303 

Project B Pearson Corr. .835* .858* .975*** .894** .758 .693 .600 
 Sig. (2-tailed) .079 .063 .005 .041 .138 .195 .285 

Project C Pearson Corr. .832* .855* .974*** .895** .831** .666 .606 
 Sig. (2-tailed) .081 .065 .005 .040 .081 .220 .278 

Project E Pearson Corr. .915** .773 .967*** .878** .848** .900** .426 
 Sig. (2-tailed) .030 .125 .007 .050 .069 .037 .474 

Project F Pearson Corr. .090 .453 .836* .612 .039 -.469 .713 
 Sig. (2-tailed) .885 .443 .078 .273 .951 .426 .176 

Project G Pearson Corr. .843* .954** .984*** .963*** .814** .719 .923** 
 Sig. (2-tailed) .073 .012 .002 .009 .094 .171 .025 

Note: ***  correlation is significant at the 0.01 level (2-tailed) 

**  correlation is significant at the 0.05 level (2-tailed) 

*  correlation is significant at the 0.10 level (2-tailed) 

 
 
 

 




