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Performance of Construction Workers in High-Rise Building Projects in Nairobi: Quantitative and Qualitative Aspects


ABSTRACT
The construction industry in Kenya is a vital driver of economic growth, yet labour productivity continues to lag behind global benchmarks. This study investigates the performance of construction workers in high‑rise building projects in Nairobi, focusing on both quantitative and qualitative dimensions of labour performance. Guided by human capital theory, the research conceptualizes worker performance as a dual construct comprising labour efficiency and labour effectiveness.
A quantitative survey design was adopted, targeting 125 registered high-rise projects, with data collected from accredited site supervisors. The operational framework measured efficiency across seven core work categories, namely, site preparation, scaffolding, concreting, walling, plastering, tiling, and building services, while effectiveness was assessed through quality of work and training, skillset, and development indicators. Reliability and validity tests confirmed strong internal consistency (Cronbach α > 0.95) and construct validity. Results revealed an overall labour efficiency of 66.8%, with concreting recording the highest efficiency (68.0%) and building services the lowest (65.4%). Effectiveness measures highlighted significant associations between training, skillset development, and quality outcomes.
The findings underscore the need for systemic reforms in training, mechanization, and sociotechnical integration to enhance productivity. Policy implications include establishing standardized labour benchmarks, incentivizing technology adoption, and mandating continuous professional development. Practically, firms should embed lean construction practices and quality assurance systems, while future research should integrate mixed methods to capture worker perspectives. This study contributes to evidence-based strategies for improving labour performance and competitiveness in Kenya’s construction sector.
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1.0 INTRODUCTION
The construction industry in Kenya is a cornerstone of national development, contributing significantly to GDP growth, employment creation, and urban transformation. Labour, which accounts for nearly one-third of direct capital expenditure in construction projects, remains the most critical resource in determining project success or failure (Kuruga, 2017; Van Tam et al., 2021). In high-rise building projects, particularly in Nairobi, the performance of construction workers directly influences productivity, cost efficiency, and quality outcomes. Yet, despite its importance, labour productivity in construction has consistently lagged behind other industries worldwide, raising concerns about competitiveness and sustainability (Adebowale & Agumba, 2023; Adebowale & Agumba, 2022).
Recent studies highlight that Kenya’s construction sector faces persistent challenges in labour performance, including skill gaps, limited mechanization, and inefficiencies in task execution (Murianka et al., 2023, 2025). These challenges are compounded by systemic issues such as high input costs, regulatory non-compliance, and supply chain disruptions, which further constrain productivity (Research and Markets, 2023). Labour productivity is not only a technical measure of efficiency but also a socio-economic indicator of industrial growth and competitiveness. As Bamfo-Agyei et al. (2019) argue, construction labour productivity serves as a reliable benchmark for evaluating production efficiency and economic performance.
The dual dimensions of labour performance, efficiency (quantitative output per unit input) and effectiveness (qualitative achievement of standards), are essential for understanding worker contributions in construction projects (Dozzi & AbouRizk, 2014). Efficiency reflects the ability to “do things right,” while effectiveness emphasizes “doing the right things” to meet client expectations and project goals. In Kenya’s high-rise projects, both dimensions are critical, as firms must balance cost control with quality assurance to remain competitive in a rapidly urbanizing environment.
Against this backdrop, the present study investigates the performance of construction workers in Nairobi’s high-rise building projects, focusing on both efficiency and effectiveness. The findings are expected to inform policy reforms, managerial practices, and methodological innovations aimed at enhancing worker performance and strengthening the competitiveness of Kenya’s construction industry. 
2.0 LITERATURE REVIEW
Labour is essential in any construction firm and is estimated to represent one-third of the total direct capital expenditure of construction projects. It integrates the requisite resources from other projects essential for the production process of completed construction projects, hence its efficacy significantly influences the success or failure of these projects. The construction industry, being labour-intensive, might be asserted that the workforce is the principal productive resource (Ghate et al., 2016). Labour is the most crucial asset for a construction company since it directly influences construction productivity and the quality of the project fundamentally depends on the calibre of work performed by the labour force (Jagtap & Tidke, 2019).  According to Bamfo-Agyei et al. (2022a), given that most construction projects require a substantial amount of labour, the issue of labour productivity assumes major importance as higher productivity levels typically result in increased profitability and competitiveness. The performance of workers should be considered from both quantitative and qualitative angles. The former has been discussed in this research as labour efficiency, while the latter has been discussed under labour effectiveness.
[bookmark: _Toc219128466]2.1 Labour Productivity and Efficiency
Many terms are used in various contexts to describe productivity in the construction industry: production rate, performance factor, unit person-hour (p-h) rate, among others. Productivity is the ratio of the quantity of output to the quantity of input. It is an important aspect of the construction industry that can be used as an index for measuring production efficiency (Bamfo-Agyei et al., 2019). Productivity in construction is assessed at various levels of detail to serve different objectives. Productivity measurements at either the company or project level serve as benchmarks for comparing against established norms within the company or the construction project (Nguyen et al., 2021). Productivity is assessed at the level of individual activities to provide a thorough estimation and project schedule. Construction is typically characterized by a high demand for labour, hence productivity at the activity level is sometimes referred to as labour productivity. This measures the input in terms of hours worked and the output in terms of the monetary worth of the job accomplished (Nurhendi et al., 2022). As shown in Figure 1, construction labour productivity is considered a reliable measure of construction industry activities (Bamfo-Agyei et al., 2019). It is a crucial element of the construction sector that may be utilized as a metric for evaluating production efficiency. As a result, it can also be used to gauge the level of economic growth and production from industrial and business viewpoints. According to (O. J. Adebowale & Agumba, 2023), the construction industry has experienced a persistent loss in labour productivity compared to other industries worldwide over the course of several decades.

[bookmark: _Toc219128623]Figure 1: Measurements of construction labour productivity
Source: (Bamfo-Agyei et al., 2019)
There is no universally agreed method of measuring labour productivity. The following variations have been suggested by different authors (Bartoschek & Kirchev, 2021; Chia et al., 2018; Thomas & Sudhakumar, 2013).

Equation 2.1: 
Measuring Labour Productivity
Source: (Shehata & El-Gohary, 2011)
Work measurement is essential for organizing and controlling the activities of an enterprise that involve the element of time. Measurement is essential before engaging in any managerial activity. It is important to acknowledge that an inaccurate assessment of labour efficiency can result in misguided and skewed decisions made by the management team. Hence, the significance of accurately assessing the appropriate level of production at the appropriate moment in order to accurately represent the actual state of a company cannot be overstated. The measurements should provide the management with a chance to make effective and precise judgments (Bamfo-Agyei et al., 2022b). It is necessary to investigate the many methods of providing information in order to determine the most appropriate measurement methodology for the current circumstances. Some of these methodologies include work sampling, time studies, subjective evaluations, and personal recording of activities (Grund & Przemeck, 2012). Utilizing technological advancements facilitates the effective acquisition of precise results. Bamfo-Agyei et al. (2022) point out that there are two methods of measuring labour productivity namely, task-measuring technique and activity-measuring technique.
2.1.1 Task-measuring technique
According to Autor and Handel (2013), tasks can be defined as distinct output-generating units. In the task framework, human labour is more important than machine input in manufacturing. Human labour has traditionally been preferred above machine input due to its flexibility and adaptability (Autor & Handel, 2013). The task framework adds site elements to the delay and activity frameworks (Agrawal & Baruah, 2018). Site factors recognize that during building, some acts are vital, some are supplemental yet essential, and some are useless. Time use, productivity, and leisure time were combined to create site variables. Fernández-Macías and Bisello (2022) suggest that using continuous variables with different and perhaps overlapping scores allows for a more detailed analysis of workload distribution across occupations. This method also helps identify task bundles that combine and cluster tasks. Quantifying many site factors allows this approach to evaluate performance discrepancies on a building site. Despite various studies and recommendations, tiredness recovery and other goals are mostly subjective and based on individual assessment. When subjectivity is likely to greatly impact study results, choose less subjective methods. 
2.1.2 Activity-measuring technique
These frameworks use activity sampling to measure work (Yi & Chan, 2014). They measure the length of many specified tasks for most building project activities. The main objective is to calculate site non-productive time (Agrawal & Baruah, 2018). The assumption is that reducing superfluous time should free up time for direct work. Construction companies must consider labour hours. The construction industry is focusing more on labour time utilization and waste removal due to lean thinking (Thomas & Sakarcan, 1994). Work sampling (WS) is a frequent construction work-study method that randomly observes workers' work time. Work sampling underpins the activity framework, which can be used for labour-intensive tasks. A good activity framework is needed to anticipate direct work durations and outputs (Tsehayae & Fayek, 2016). Further, the authors argue that it has been shown that job category and task classification can significantly affect construction labour productivity (CLP) proportions and correlations. Table 1 presents the distinction between the two techniques for measuring labour productivity.
[bookmark: _Toc219128574]Table 1: Techniques for measuring labour productivity
	Measuring technique
	Main objective
	Suitability
	Ease of application in
this research

	Task
	Identification of site factors (site production efficiency factors)
	This is essentially a
benchmarking model;
it requires specific
training for effective
utilization
	Specific knowledge
and experience
required for
effective study

	Activity
	Identification and reduction of
unproductive time
	Suitable and detailed
enough but does
not focus directly on
productivity
	Can be applied
effectively


Source: (Bamfo-Agyei et al., 2022b)
[bookmark: _Toc219128467]2.2 Distinction Between Efficiency and Effectiveness of Labour
According to Dozzi and AbouRizk (2014), the two most important measures of labour productivity are the relative efficiency of labour, and the effectiveness with which labour is used in the construction process. There is no universally agreed upon position on these terms; nonetheless, effectiveness is typically defined as the ability to ‘do the right things’, while efficiency refers to the ability to ‘do things right’. Dozzi and AbouRizk (2014) define efficiency as “doing what it is required to do at a given time and place” The consensus among scholars is that efficiency is closely tied to the utilization of resources and primarily affects the input of the productivity ratio. Efficiency in manufacturing refers to the least number of resources needed to operate a system's desired functions, in comparison to the actual resources utilized. Effectiveness, conversely, is a more widespread concept and often challenging to quantify (Jang et al., 2016). It is frequently associated with generating value for the client and has an impact on the productivity ratio's output. Ultimately, solely prioritizing efficiency does not appear to be a productive approach to enhancing production. Nevertheless, it is the amalgamation of elevated levels of both efficiency and effectiveness in the process of transformation that results in superior production. It is conceivable for a system to be effective yet inefficient, as well as for a system to be efficient but ineffective.
2.3 Theoretical Framework
This study was guided by the Human Capital Theory, which emphasizes that investments in education, training, and skill development enhance worker productivity and economic returns (Becker, 1993). In construction, this translates into structured training programs, apprenticeships, and continuous professional development that improve both efficiency and effectiveness. Recent studies in Sub‑Saharan Africa highlight that inadequate training and certification remain major barriers to productivity, with firms often relying on informal skill acquisition (Adebowale & Agumba, 2023). By linking training and skillset development (TSD) to labour effectiveness, this study underscores the importance of human capital investments in raising both the quality and speed of construction outputs.
3.0 METHODOLOGY
This study adopted a quantitative approach since it sought to sample a population, study the sample, and make generalizations about the population. Further, this study adopted a survey research design. The method involves collecting data from a sample drawn from a target population to identify the extent and nature of relationships between variables. This research is normally conducted, especially when the population is too large and therefore too costly and impractical (Sekaran, 2003). This method made it possible for data to be collected effectively without any manipulation of the research context. 
The unit of analysis for this study was construction site workers. The respondents for the survey, however, comprised accredited construction site supervisors who were required to answer questions regarding the construction project and the site workers. The target population was based on the number of registered construction projects. This enabled the researcher to visit construction sites to confirm the extent of mechanization in the construction projects. A sample size of 125 construction projects was established using formulae from Cochran (1977) and Bartlett et al. (2001). 

Where;
· t = value for a selected alpha level of .025 in each tail = 1.96 (the alpha level of .05 indicates the level of risk the researcher is willing to take that the true margin of error may exceed the acceptable margin of error.)
· s = estimate of standard deviation in the population = 1.25. (estimate of variance deviation for 5-point scale calculated by using 5 [inclusive range of scale] divided by 4 [number of standard deviations that include almost all of the possible values in the range]).
· Where d = acceptable margin of error for mean being estimated = .15. (number of points on primary scale * acceptable margin of error; points on primary scale = 5; acceptable margin of error = .03 [error researcher is willing to except]).
In the second phase, the sample size is adjusted using the correction formula below. The adjustment applies because the estimated sample size exceeds 5% of the population (i.e., 235×5% = 12) (Bartlett et al., 2001).

Where;
· no = 266 (Obtained from the Cochran’s formula)
· Population size = 235. (Number of building projects worth more than KShs. 100 million registered by the National Construction Authority in Nairobi County)
Hence, n = 125 construction projects
Since simple random sampling ensures that all the target participants get an equal opportunity to participate in the study, it was used to select the construction projects from the target population. The study chose the site agent or clerk of works (whoever was first available) as the accredited construction site supervisor to respond to the questionnaire.  
The Performance of Construction Workers (PCW) was broken down into two constructs (quantitative and qualitative aspects), namely labour efficiency (LE) and effectiveness of construction workers (EF). The labour efficiency was further broken down into the various work elements found in a typical building construction project, as shown in Table 2. The effectiveness of construction workers, on the other hand, was broken down into the quality of work (QWo) and the Extent of Training, Skillset, and Development (TSD).
[bookmark: _Toc219128577]Table 2: Operational Definitions of Construction Worker Performance
	Variable
	Operational Definition

	Performance of Construction Workers (PCW) 
	The extent to which construction workers achieved their assigned tasks and met the required standards of quantity (labour efficiency) and quality (effectiveness of construction workers).

	1) Labour Efficiency (LP)
	The rate at which construction workers produce work, measured quantitatively based on their estimated efficiency in task delivery.

	1a) Site Preparation and Earthworks (LPSPE)
	The efficiency with which construction workers delivered tasks associated with Site Preparation and Earthworks, measured as a percentage 

	1b) Scaffolding and Formwork (LPSF)
	The efficiency with which construction workers delivered tasks associated with Scaffolding and Formwork, measured as a percentage 

	1c) Concreting (LPC)
	The efficiency with which construction workers delivered tasks associated with Concreting, measured as a percentage 

	1d) Walling (LPW)
	The efficiency with which construction workers delivered tasks associated with Walling, measured as a percentage 

	1e) Plastering and Flooring (LPPF)
	The efficiency with which construction workers delivered tasks associated with Plastering and Flooring, measured as a percentage 

	1f) Tiling and Painting (LPTP)
	The efficiency with which construction workers delivered tasks associated with Tiling and Painting, measured as a percentage 

	1g) Building Services (LPBS)
	The efficiency with which construction workers delivered tasks associated with Building Services, measured as a percentage 

	2) Effectiveness of Construction Workers (EF) 
	The ability of construction workers to achieve the goals and objectives associated with the tasks they were performing.

	2a) Quality of Work (QWo)
	The degree to which construction workers produced outputs that met or exceeded the specified standards, requirements, and expectations. This was evaluated based on five (5) indicators and a 5-point Likert scale

	2b) Extent of Training, Skillset, and Development (TSD)
	The extent of a combination of technical, cognitive, and interpersonal skills possessed by construction workers. This was evaluated based on five (5) indicators and a 5-point Likert scale


(Own Formulation)

4.0 RESULTS AND DISCUSSION
4.1 Response Rate, Reliability, and Validity Tests
4.1.1 Response rate
A total of 125 questionnaires were administered physically to the randomly selected construction sites. A total of 116 questionnaires were received back. However, three of the questionnaires were discarded due to incompleteness. Two of these questionnaires had large sections left blank. Therefore, the number of usable questionnaires was 113 which was equivalent to a response rate of 90.4%. In these questionnaires, the number of missing values was negligible. Notably, Part 1 (Background Information) of the questionnaire was completely filled out. The highest recorded number of missing values in a single questionnaire was three (3). In all cases, the missing values were replaced with the mean of the available responses.
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	Distributed
	Total returned
	Non-usable
	Usable
	Response rate
	Remark

	125
	116
	3
	113
	90.4%
	Acceptable


(Fieldwork, 2025)
4.1.2 Reliability Results
The reliability of the collected data was established using Cronbach Alpha values obtained using SPSS version 25. The aim of this was to determine the internal consistency of the data. The results have been presented in Table 4. All the variables recorded values exceeding 0.9, which were deemed excellent. The overall Cronbach Alpha value was 0.958.
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	Variables
	N of Items
	Cronbach Value
	Remarks

	
	Performance of Construction Workers
	30
	0.958
	Excellent 

	1)
	Labour Efficiency
	20
	0.990
	Excellent

	2)
	Effectiveness 
	10
	0.963
	Excellent 

	
	a) Quality of Work
	5
	0.960
	Excellent 

	
	b) Training, Skillset and Development
	5
	0.979
	Excellent 

	NB: The highlighted cells are a summation/average of factors below


(Fieldwork, 2025)
4.1.3 Validity Results
The construct validity of the collected data was checked using Pearson’s Product-Moment Correlation as advocated by Karras (1997). The validity test was conducted by correlating each variable with a newly computed variable (Total), which was the sum of all the variables under consideration. Significant relationships are an indication of the presence of validity (Ahrens et al., 2020). As presented in Table 5, all the variables were found to have construct validity.
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	Variable
	Total (Sum of the Variables)

	Labour Efficiency (LP)
	Pearson Correlation
	0.246**

	
	Sig. (2-tailed)
	0.009

	Effectiveness of Construction Workers (EFF)
	Pearson Correlation
	.365**

	
	Sig. (2-tailed)
	0.000

	**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).


(Fieldwork, 2025)
4.2 Background Information
Three aspects were included in the background information section. These included professional experience, project value, and project duration. Their results have been analyzed and discussed in the following sections.
[bookmark: _Toc219128511]4.2.1 Professional Experience
The professional experience was grouped into five categories namely: 1-5, 6-10, 11-15, 16-20, and above 20 years. The results are presented in Figure 2. The highest frequency was recorded between 6-10 years (n=48, 42.5%) while the lowest was reported for the group above 20 years (n=9, 8%). Those with minimal professional experience of between 1-5 years were not considerably high, as they only had a frequency of 13 (11.5%). Since an overwhelming majority (n=100, 88.5%), it is evidently clear that the respondents had adequate experience and exposure in the construction industry to provide results rich in “validity”.

[bookmark: _Toc219128627]Figure 2: 
Professional Experience
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In this section, the researcher enquired about the current project value. The aim of this was to better understand the context and provide an explanation for the reported levels of mechanization, since high-value projects are expected to embrace machines and technology more than smaller projects. In this regard, the study only considered projects that were worth more than KShs 100 million. This is to avoid skewed results since very small projects would record negligible levels of mechanization and thus need a study on their own. The majority of the projects (n=103, 91.2%) had their contract sums between KShs 100 and 900 million with only 10 (8.8%) being worth over KShs 100 million. As shown in Figure 3, the highest frequency (n=43, 38.1%) was reported in “KShs 301-500 million”, followed by “KShs 101-300 million” (n=28, 24.8%)
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Project Value
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The project duration was measured in weeks based on intervals of 36 weeks. As seen in Figure 4, the results were fairly distributed demonstrating a bell curve with the majority of the projects (n=97, 85.8%) lying between 37 and 144 weeks. Projects with durations below 36 weeks and above 144 weeks recorded frequencies of 7 (6.2%) and 9 (8.0%), respectively. The highest frequency was reported between 73-108 weeks (n=57, 50.4%).
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Project Duration
4.3 Performance of Construction Workers
Performance of Construction Workers (PCW) was the main variable in this study. As demonstrated in the theoretical framework, performance can either be viewed quantitatively or qualitatively. It is not just about work being done (quantitative), but being done correctly (qualitative). The former was evaluated based on the labour efficiency in various tasks while the latter was assessed based on the quality of work and the extent of training, skillset, and development of construction workers.
[bookmark: _Toc219128515]4.3.1 Labour Efficiency
Labour efficiency was evaluated based on how long the workers took to accomplish various tasks per unit of time. It was a measure of how quickly tasks were executed. The labour efficiency was broken down into the various work elements found in a typical building construction project. It was measured as a percentage ranging from 0% to 100% and broken down in an ordinal scale, which was interpreted as demonstrated in Table 6
[bookmark: _Toc219128583]Table 6: Interpretation Scale for Labour Efficiency Values
	Score
	1=0-20%
	2=21-40%
	3=41-60%
	4=61-80%
	5=81-100%

	Remark
	Very Low
	Low
	Moderate
	High
	Very High


Source (Author Formulation)
The results of the labour efficiency together with normality tests have been presented in Table 7. The labour efficiency in the studied construction projects ranged between 64.8% (plumbing works) and 69.6% (concrete mixing), representing a very small range of only 4.8%. This was an indication that tasks in various work elements are carried out at a fairly equal rate. This includes even works which are usually subcontracted, such as plumbing and electrical works. However, aggregated labour efficiency values presented in Table 7 show that these works have the lowest performance. The overall labour efficiency in the studied construction projects was 66.8%. Based on the developed interpretation scale, all the tasks reported “high” labour efficiency results. 
The standard deviation results (ranging between 0.579 and 0.700) indicated that the data were not heavily spread out across all measured indicators of the labour efficiency variable. The normality tests revealed that the data were normally distributed as seen in the skewness and kurtosis values lying between -1.0 and +1.0. The reported standard error for the skewness and kurtosis results was 0.227 and 0.451 respectively.
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	Work Category
	Task
	Mean
	SD
	Skewness
	Kurtosis
	%

	Site Preparation and Earthworks
	a) Site clearance (m2/hr)
	3.28
	.688
	-.603
	-.038
	65.6%

	
	b) Setting out (m2/hr)
	3.36
	.682
	-.605
	-.710
	67.2%

	
	c) Earthworks (m3/hr)
	3.28
	.661
	-.382
	-.739
	65.6%

	Scaffolding and Formwork


	a) Erecting lifts (m2/hr)
	3.35
	.579
	-.211
	-.667
	67.0%

	
	b) Installing deck (m2/hr)
	3.24
	.616
	-.196
	-.545
	64.8%

	
	c) Dismantling scaffold (m2/hr)
	3.32
	.587
	-.202
	-.608
	66.4%

	
	d) Formwork (fixing/removing) (m2/hr)
	3.35
	.611
	-.376
	-.643
	67.0%

	Concreting 
	a) Rebar preparation (kgs/hr)
	3.46
	.627
	-.731
	-.437
	69.2%

	
	b) Material batching (m3/hr)
	3.36
	.642
	-.502
	-.649
	67.2%

	
	c) Mixing (m3/hr)
	3.48
	.584
	-.597
	-.588
	69.6%

	
	d) Concrete pouring (m3/hr)
	3.36
	.613
	-.404
	-.642
	67.2%

	
	e) Vibrating (m3/hr)
	3.34
	.621
	-.375
	-.644
	66.8%

	Walling 
	a) Preparation (m3/hr)
	3.39
	.647
	-.585
	-.613
	67.8%

	
	b) Stone laying (m2/hr)
	3.35
	.667
	-.549
	-.696
	67.0%

	Plastering and Flooring
	a) Plastering and Screeding (m3/hr)
	3.40
	.662
	-.651
	-.603
	68.0%

	
	b) Terrazzo flooring (m3/hr)
	3.33
	.700
	-.553
	-.817
	66.6%

	Tiling and Painting
	a) Tiling (m3/hr)
	3.27
	.682
	-.389
	-.820
	65.4%

	
	b) Painting (m3/hr)
	3.28
	.688
	-.435
	-.830
	65.6%

	Building Services
	a) Plumbing works (piping)(m/hr)
	3.24
	.698
	-.365
	-.899
	64.8%

	
	b) Electrical works (conduits)(m3/hr)
	3.30
	.680
	-.457
	-.790
	66.0%


(Fieldwork, 2025)
The labour efficiency among the work categories was summarized in Table 8. As can be seen, the aggregated values ranged from 65.40% to 68.00% in building services and concreting, respectively. The range was also narrow (2.6%), just like in the detailed labour efficiency results presented in Table 8. The second and third-best performers were walling (67.40%) and plastering and flooring (67.30%), while tiling and painting were the second-least performed with a labour efficiency of 65.50%. 
[bookmark: _Toc219128585]Table 8: Summary of Labour Efficiency
	Work Category
	Labour Efficiency
	Rank

	
	Mean
	Percentage
	

	a) Site Preparation and Earthworks
	3.31
	66.13%
	5

	b) Scaffolding and Formwork
	3.32
	66.30%
	4

	c) Concreting
	3.40
	68.00%
	1

	d) Walling
	3.37
	67.40%
	2

	e) Plastering and Flooring
	3.37
	67.30%
	3

	f) Tiling and Painting
	3.28
	65.50%
	6

	g) Building Services
	3.27
	65.40%
	7

	Overall 
	3.33
	66.80%
	


(Fieldwork, 2025)
The construction industry is generally labour-intensive and heavily relies on the skills of its workforce. Bamfo-Agyei et al. (2019) noted that the workforce is the industry’s most valuable asset and accounts for at least a quarter of the total project cost. Construction labour efficiency and productivity are regarded as effective indicators of the efficiency of the industry’s activities (Jang et al., 2016). A decrease in labour efficiency is an increase in labour cost (Amae, 2020). It is a critical aspect of the construction industry that is mostly used as an index for evaluating the efficiency of production. Its importance can be highlighted by its ability to predict the status of economic growth and related production from both industrial and corporate perspectives (Jarkas & Bitar, 2012). 
Based on the results in Table 9, Concreting emerged as the work category with the highest labour efficiency. For a long time now, the construction industry operations in Kenya, especially on project sites, have remained constant. This is because a previous study by Wachira (1999) corroborates these findings by suggesting that the highest efficiency is recorded in Concreting operations due to the belief that it is the most expensive trade and hence a need to keep a keen eye on it. The labour efficiency values reported in Table 9 range from 65.4% and 68.0%. Though based on the adopted scale in Table 7, this could be described as High, it still falls short of the expected 100% rating. These values are comparatively lower than the average working rate of 80 reported by Wachira (1999). The lower-than-standard efficiency rating reflects the inadequacy of the workers' supervision and shows that with increased supervision, labour productivity and efficiency can increase even without altering other site conditions. 
[bookmark: _Toc219128516]4.3.2 Effectiveness of Construction Workers
The effectiveness of construction workers was the qualitative way of assessing their performance. It was measured based on two aspects, namely, quality of work (QWo) and the Extent of Training, Skillset, and Development (TSD). The results have been presented in the following sections.
a) Quality of Work (QWo)
The quality of work produced by the construction workers was evaluated based on 5-point criteria, namely: accuracy, workmanship, timeliness, minimal rework, and minimal supervision. This was measured using a 5-point Likert scale. The results have been presented in Table 9. The means ranged between 2.98 (accuracy, 59.6%) and 3.14 (minimal rework, 62.8%). This was found to be very interesting since these two aspects ought to be highly related and dependent on one another. It is expected that where accuracy is the lowest, there would be the highest rework. However, since the range between these two was found to be minimal (0.16), there was no need to seek further explanation for the phenomenon. The levels of accuracy and workmanship were found to be almost equal, which was very understandable given that these two aspects go hand in hand. The overall level of quality of work was found to be 3.03 (60.6%). 
The standard deviation results (ranging between 0.463 and 0.597) indicated that the data were not heavily spread out across all measured indicators of the quality of work variable. The normality tests for the quality of work variable revealed that the data were normally distributed, as seen in the skewness and kurtosis values lying between -1.0 and +1.0. The reported standard error for the skewness and kurtosis results was 0.227 and 0.451 respectively.
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	QWo Factors
	Mean
	%
	SD
	Skewness
	Kurtosis
	Rank

	Accuracy
	2.98
	59.6%
	.463
	-.067
	1.836
	5

	Workmanship
	2.99
	59.8%
	.543
	-.007
	0.498
	4

	Timeliness
	3.04
	60.8%
	.550
	.022
	0.390
	2

	Minimal rework
	3.14
	62.8%
	.532
	.133
	0.308
	1

	Minimal supervision
	3.02
	60.4%
	.597
	-.005
	-0.128
	3


(Fieldwork, 2025)
Accuracy and workmanship were the two worst-performing aspects of the effectiveness of workers. Studies in Kenya dating as far back as the 1990s cited worrying levels of workmanship. For example, Munderu (1990) attributed poor workmanship in rural construction projects to inadequacies in the specified materials and a poor level of competence. Ndoka (2007) attributed it to a lack of close supervision, a lack of work experience, a lack of training for workers, a lack of clarity in specifications, a lack of care, subcontracting, a lack of proper tools and equipment, poor communication, and a lack of motivation by workers. Clearly, based on the results presented in Table 9, these problems continue to plague the construction industry in Kenya.
This problem is not only unique to Kenya. In Nigeria, Yahya et al. (2019) observes that poor workmanship in construction projects is a result of inadequate involvement of the client during construction, aggressive competition during tendering, which results in low bids, lack of conformance to specifications, and poor monitoring. According to Ntuli and Allopi (2014), workmanship is one of the most frequent non-conformances on construction sites and is mostly caused by poor project management, unsuitable construction equipment, poor communication and language barrier, incompetence by workers, subcontracting, limited cost, limited time, and poor weather conditions. Findings by Abdu (2019) show that the quality rating for workmanship for floor, wall, and ceiling was 55%, 86%, and 58%, respectively, and were rated moderate quality. These results were not very different from those presented in Table 9, whereby the level of workmanship was 59.8%. These findings demonstrate that the quality of workmanship in construction projects in developing countries is still very low compared to developed countries.
b) Extent of Training, Skillset, and Development (TSD)
The research also sought to establish the extent of training, skillset, and development among the construction workers. This is because such would be a measure of how effective the construction workers were in the delivery of assigned tasks. The measurement was achieved using a 5-point Likert scale. The results presented in Table 10 showed the leading indicator to be learning new methods (mean=3.43, 68.6%) while the lowest ranking was the possibility of career growth (mean=3.27, 65.4%). The range between these two was almost negligible (0.16). The overall level of the extent of training, skillset, and development among the construction workers was found to be 3.36 (67.2%).
The standard deviation results (ranging between 0.650 and 0.783) indicated that the data were not heavily spread out across all measured indicators of the extent of training, skillset, and development variable.  The normality tests revealed that the data were normally distributed, as seen in the skewness and kurtosis values lying between -1.0 and +1.0. The reported standard error for the skewness and kurtosis results was 0.227 and 0.451 respectively.
[bookmark: _Toc219128587]Table 10: Extent of Training, Skillset, and Development
	TSD Factors
	Mean
	%
	SD
	Skewness
	Kurtosis
	Rank

	Worker development
	3.41
	68.2%
	.715
	.259
	-.094
	2

	Career growth
	3.27
	65.4%
	.658
	-.359
	-.731
	5

	Personal growth
	3.29
	65.8%
	.650
	-.374
	-.704
	4

	New methods
	3.43
	68.6%
	.653
	.642
	.080
	1

	Training
	3.38
	67.6%
	.783
	.008
	-.414
	3


(Fieldwork, 2025)
The extent of training, skillset, and development among the construction workers was relatively greater than the quality of work by these workers discussed in the previous section. This could be attributed to combined efforts by various government agencies, such as the National Construction Authority (NCA) and the National Industrial Training Authority (NITA), who have initiated various onsite training programmes aimed at enhancing skill development among construction workers in Kenya. For example, the NCA created an apprenticeship programme in 2016 to attract new construction workers who had experience of less than two years and no technical certifications (National Construction Authority, 2021). The NCA set up another training and certification programme in 2017, themed ‘Jenga smart’, targeting artisans and site supervisors. The training was provided at no cost and aimed at sharpening the skills of the artisans, training them on the importance of using Personal Protective Equipment (PPE), and sensitizing them on industrial rights (Wandia & Ralwala, 2024). The training sessions were on-site. The NCA also partnered with Technical and Vocational Education and Training (TVET) institutions and successfully trained 15,000 skilled workers (Mwitari, 2018). According to Mwitari (2018), other governmental and non-governmental stakeholders in the construction industry have partnered with the NCA and NITA to adopt this form of training to bridge the skill gap and empower the trainees. Further, according to Ndaiga (2016), several construction firms in Kenya have also engaged in training and certifying semi-skilled workers to enhance their competence and improve their employability. Some of these firms are registered with NCA and/or NITA as trainers and also work in partnership with other non-profit organizations.
[bookmark: _Toc219128517]4.3.3 Overall Performance of Construction Workers
The aggregated results for the performance of construction workers have been presented in Table 11. In order to enable comparison, the effectiveness of construction workers was also converted into a percentage. The results indicate that the qualitative aspect (effectiveness) of construction worker performance was lower than the quantitative aspect (labour efficiency) by 4 percentage points. It is an indication that there is a higher emphasis on the quantity of output compared to the quality of the resulting work. Construction workers and perhaps their supervisors care more about the delivery of the job. This is even though the labour efficiency performance was also not as impressive as it would be expected (62.4%).
The standard deviation results (0.405 and 0.463) indicated that the data were not heavily spread out across all measured indicators of the performance of the construction workers variable.  The normality tests revealed that the data were normally distributed, as seen in the skewness and kurtosis values lying between -1.0 and +1.0. The reported standard error for the skewness and kurtosis results was 0.227 and 0.451, respectively.
[bookmark: _Toc219128588]Table 11: Overall Performance of Construction Workers
	Aspect
	N
	Mean
	SD
	Skewness
	Kurtosis
	%

	Labour efficiency
	14
	3.33
	.463
	-.181
	-.241
	62.4%

	Effectiveness
	14
	3.20
	.405
	.311
	-.100
	58.4%


(Fieldwork, 2025)
Evidently, the performance of construction workers is below par. There is a huge potential for improvement in the performance of construction workers in Kenya’s construction industry, which needs to be exploited in the push for improved delivery of construction projects. Advances in technology and the consequent increase in construction mechanization globally can be harnessed to improve construction workers’ performance
[bookmark: _Hlk179604252]5.0 CONCLUSIONS AND RECOMMENDATIONS
5.1 Conclusions
The study establishes that construction worker performance in Nairobi’s high-rise projects is characterized by relatively high but suboptimal labour efficiency (average 66.8%) and varying levels of effectiveness. Concreting tasks consistently demonstrate the highest efficiency, reflecting industry prioritization of cost-intensive trades. However, building services lag behind, indicating gaps in specialized training and sociotechnical integration. The findings affirm that worker performance is multidimensional, requiring attention to both quantitative productivity and qualitative effectiveness. Overall, the study underscores the centrality of labour as the industry’s most valuable asset and calls for systemic reforms to enhance competitiveness and sustainability.
5.2 Recommendations
The study makes the following recommendations:
1. Enhance training and certification: establish mandatory certification programs for specialized trades (e.g., plumbing and electrical works) to improve efficiency and effectiveness.
2. Adopt lean construction practices: encourage firms to systematically apply activity‑measuring techniques to minimize waste and optimize labour utilization.
3. Integrate technology: promote the use of digital tools for real-time productivity monitoring, enabling data-driven decision‑making at project sites.
4. Strengthen policy frameworks: regulators should develop labour performance indices as part of project approval and monitoring processes, ensuring accountability and transparency.
5. Encourage sociotechnical alignment: firms should foster collaborative site cultures that integrate worker competencies with mechanization and process innovations.
6. Future research: expand studies to include longitudinal analyses across different regions and project types, incorporating qualitative insights to capture worker perspectives and contextual challenges.
5.0 IMPLICATIONS
5.1 Policy Implications
· Capacity building: The NCA and other regulators should mandate continuous professional development programs for construction workers, emphasizing both technical and soft skills.
· Labour standards: Establishing standardized benchmarks for labour efficiency and effectiveness can guide project monitoring and improve accountability.
· Technology adoption: Policies should incentivize firms to integrate lean construction practices and digital tools (e.g., work sampling software) to enhance productivity.
5.2 Practical Implications
· Project Management: Site supervisors should adopt activity‑measuring techniques to identify and reduce non-productive time, thereby improving task delivery rates.
· Training Programs: Firms should invest in structured training modules tailored to specific trades (e.g., concreting, scaffolding, building services) to address performance disparities.
· Quality Assurance: Embedding quality metrics into daily site operations ensures that efficiency gains do not compromise effectiveness and client satisfaction.
5.3 Methodological Implications
· Measurement Approaches: The study demonstrates the utility of combining task-based and activity-based measurement frameworks, offering a more nuanced understanding of labour performance.
· Survey Design: The use of accredited site supervisors as respondents validates the reliability of data collection in construction research.
· Mixed Methods Potential: Future studies could integrate qualitative interviews with workers to complement quantitative measures, capturing contextual factors influencing performance.
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