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ABSTRACT
The performance of construction workers is a critical determinant of project success, influencing both productivity and quality outcomes. This study investigates how project characteristics, specifically project value and project duration, affect the performance of construction workers in high-rise building projects in Nairobi, Kenya. A quantitative survey design was adopted, targeting accredited site supervisors overseeing projects valued above KShs 100 million. Using Cochran’s formula and Bartlett’s correction, a sample of 125 projects was selected, yielding 113 valid responses (90.4% response rate). Worker performance was operationalized through two dimensions: labour productivity (efficiency in task delivery) and labour effectiveness (quality of output and skillset). Data were analyzed using descriptive statistics, ANOVA, and Pearson’s correlation. Results revealed that project value significantly influences both productivity and effectiveness, with stronger effects observed on quality-related outcomes. Project duration also showed significant effects, though correlation analysis indicated a negative relationship with productivity and a weak, non-significant link with effectiveness. These findings suggest that larger and longer projects offer better conditions for training, supervision, and mechanization, enhancing worker effectiveness. However, prolonged durations may erode productivity due to fatigue and resource dilution. The study contributes empirical evidence to Kenya’s construction literature and aligns with regional findings from Nigeria and South Africa. Policy implications include the need for mechanization incentives, regulatory standards, and structured training programs. Practically, contractors should embed supervision and mechanization into project planning, while balancing labour and technology to sustain performance across varying project scales.
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1.0 INTRODUCTION
The construction industry is universally recognized as a cornerstone of economic growth, infrastructure development, and employment creation. Globally, construction projects are becoming increasingly complex, requiring not only advanced technologies but also effective management of human resources to ensure efficiency and quality outcomes. Worker performance, measured in terms of productivity and effectiveness, remains a critical determinant of project success. Yet, despite technological advances and mechanization, construction continues to rely heavily on human labour, making the relationship between project characteristics and worker performance a subject of enduring importance.
In Kenya, the construction sector contributes significantly to GDP and urban development (KNBS, 2023), particularly through high-rise projects in Nairobi. However, worker performance remains uneven, often constrained by project characteristics such as value and duration. Larger projects tend to have better resources, supervision, and training opportunities, while smaller projects struggle with limited mechanization and weak managerial practices. Similarly, longer projects may provide opportunities for skill development but risk declining productivity due to fatigue and resource dilution. Despite the sector’s central role in national development, there is limited empirical evidence on how project characteristics shape worker performance in Kenya’s high-rise construction projects. This knowledge gap hampers efforts to design policies and managerial strategies that enhance productivity, quality, and worker welfare.
International studies highlight that project scale and duration significantly influence worker outcomes. In developed economies, larger projects often adopt mechanization and structured supervision, improving both productivity and effectiveness (Natukunda, Muhwezi and Sengonzi, 2020; Bautista et al., 2023). However, prolonged timelines can introduce inefficiencies, with studies in Europe and Asia noting declines in productivity over extended projects due to fatigue and resource mismanagement (Koskela and Howell, 2002).
Within Africa, research underscores similar dynamics. Idoro (2011) found that project value in Nigeria strongly affects worker effectiveness, as larger projects invest more in training and welfare. Iheama et al. (2017) reported that project duration influences skill development but also risks inefficiencies. Adebowale and Agumba (2023) emphasized that both project value and duration shape mechanization and worker performance, though productivity gains are often undermined by weak managerial practices and reliance on informal labour.
Kenyan studies remain limited but point to comparable trends. Murianka et al. (2023) observed that high‑value projects in Nairobi are more likely to adopt mechanization and structured supervision, improving quality outcomes. However, efficiency gains remain uneven, with longer projects often experiencing productivity declines. Existing literature has not comprehensively examined the dual effects of project value and duration on both dimensions of worker performance, productivity and effectiveness, within the Kenyan context.
While global and regional studies establish that project characteristics influence worker performance, there is a lack of localized empirical evidence in Kenya, particularly in the context of high‑rise projects in Nairobi. Most studies focus on mechanization or project management practices, leaving the specific relationship between project value, project duration, and worker performance underexplored. This study addresses this gap by systematically analyzing how these characteristics affect both labour productivity and labour effectiveness, thereby contributing to evidence‑based policy and practice in Kenya’s construction sector. The study was guided by the following objectives:
1. To examine the effect of project value on the performance of construction workers in high‑rise building projects in Nairobi.
2. To analyze the effect of project duration on the performance of construction workers in high‑rise building projects in Nairobi.
2.0 METHODOLOGY
[bookmark: _Hlk219804540]2.1 Research Design
This study adopted a quantitative strategy and a survey research design to investigate the effect of project characteristics on the performance of construction workers in high-rise building projects in Nairobi. A survey design was appropriate because it enables the collection of standardized data from a relatively large sample, allowing for generalization to the wider population (Sekaran, 2003). The quantitative approach was chosen to enable testing of the hypothesized relationship.
2.2 Population and Unit of Analysis
[bookmark: _Hlk219800738]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. These respondents were selected for two reasons: first, to prevent bias resulting from self-reported data, and second, they were more academically competent to respond to the questionnaire. These respondents were well‑positioned to evaluate both organizational practices and worker welfare. Due to the unavailability of a published register of construction workers or supervisors, the target population was based on the number of registered construction projects. Therefore, the target population comprised accredited construction site supervisors, including site agents and clerks of works, who were directly involved in overseeing high-rise construction projects in Nairobi, Kenya. 
2.3 Sampling Strategy and Sample Size
The target population was derived from the number of registered high-rise construction projects worth more than KShs 100 million, as listed by the National Construction Authority (NCA). A sample size of 125 projects was determined using Cochran’s formula (Cochran, 1977) for large populations, adjusted with Bartlett’s correction formula to account for finite population size (Bartlett, Kotrlik and Higgins, 2001). Simple random sampling was employed to ensure representativeness and minimize bias, giving each project an equal chance of selection.

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).

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
2.4 Operationalization of Study Variables 
The study comprises two main variables, namely, the project characteristics and the performance of construction workers. The former was broken down into project value and duration, which were measured in Kenyan shillings and weeks, respectively. The second main variable was operationalized as shown in Table 1.
[bookmark: _Toc219128578]Table 1: Operational Definitions of Construction Worker Performance 
	Variable
	Operational Definition

	Y: 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 (labour effectiveness).

	Y1: Labour Productivity (LP)
	The rate at which construction workers produce work, measured quantitatively based on their estimated efficiency in task delivery.

	Y1a: Site Preparation and Earthworks (LPSPE)
	The efficiency with which construction workers delivered tasks associated with Site Preparation and Earthworks, measured as a percentage 

	Y1b: Scaffolding and Formwork (LPSF)
	The efficiency with which construction workers delivered tasks associated with Scaffolding and Formwork, measured as a percentage 

	Y1c: Concreting (LPC)
	The efficiency with which construction workers delivered tasks associated with Concreting, measured as a percentage 

	Y1d: Walling (LPW)
	The efficiency with which construction workers delivered tasks associated with Walling, measured as a percentage 

	Y1e: Plastering and Flooring (LPPF)
	The efficiency with which construction workers delivered tasks associated with Plastering and Flooring, measured as a percentage 

	Y1f: Tiling and Painting (LPTP)
	The efficiency with which construction workers delivered tasks associated with Tiling and Painting, measured as a percentage 

	Y1g: Building Services (LPBS)
	The efficiency with which construction workers delivered tasks associated with Building Services, measured as a percentage 

	Y2: Labour Effectiveness (EF) 
	The ability of construction workers to achieve the goals and objectives associated with the tasks they were performing.

	Y2a: 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

	Y2b: 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)
2.5 Data Collection
Data were collected using structured questionnaires administered physically at construction sites. The instrument comprised two sections: Part I, collecting background information (professional experience); Part II, collecting data on the project characteristics (project value, project duration); and Part III, focusing on the performance of construction workers. The questionnaire was pilot‑tested on a subset of 10 projects to refine clarity and ensure contextual relevance.
2.6 Data Analysis
Quantitative data were analyzed using SPSS version 25. Descriptive statistics (means, standard deviations, skewness, kurtosis) were used to summarize responses. Inferential statistics included Pearson’s correlation to test construct validity and to examine relationships between worker performance and project characteristics. Reliability was assessed using Cronbach’s Alpha, with values above 0.7 considered acceptable and values above 0.9 deemed excellent (Ahrens, Lirani and de Francisco, 2020). ANOVA tests were also conducted to compare the means of worker performance across the project characteristics.
2.7 Ethical Considerations
Ethical clearance was obtained from Jomo Kenyatta University of Agriculture & Technology and the National Commission for Science, Technology and Innovation (NACOSTI). Respondents were assured of confidentiality, anonymity, and voluntary participation. Informed consent was sought prior to questionnaire administration, and data were stored securely to protect participant privacy.
3.0 RESULTS AND DISCUSSION
3.1 Response Rate, Reliability, and Validity Tests
3.1.1 Response rate
A total of 125 questionnaires were administered physically to the randomly selected construction sites. A total of 116 questionnaires were received back (see Table 2). 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. 
[bookmark: _Toc219128580]Table 2: Response Rate
	Distributed
	Total returned
	Non-usable
	Usable
	Response rate
	Remark

	125
	116
	3
	113
	90.4%
	Acceptable


(Fieldwork, 2025)
3.1.2 Reliability Results
The reliability of the collected data was established using Cronbach's 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 3. All the variables recorded values exceeding 0.9, which were deemed excellent. The overall Cronbach Alpha value was 0.958.
[bookmark: _Toc219128581]Table 3: Reliability Test Results
	
	Variables
	N of Items
	Cronbach Value
	Remarks

	
	Performance of Construction Workers
	30
	0.958
	Excellent 

	1)
	Labour Productivity
	20
	0.990
	Excellent

	2)
	Labour 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)
3.1.3 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, Lirani and de Francisco, 2020). As presented in Table 4, all the variables were found to have construct validity.
[bookmark: _Toc219128582]Table 4: Construct and Criterion Validity Test Results
	Variable
	Total (Sum of the Variables)

	Project Value
	Pearson Correlation
	0.314**

	
	Sig. (2-tailed)
	0.001

	Project Duration
	Pearson Correlation
	0.219*

	
	Sig. (2-tailed)
	0.020

	Labour Productivity (LP)
	Pearson Correlation
	0.246**

	
	Sig. (2-tailed)
	0.009

	Labour Effectiveness (EF)
	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)
3.2 Background Information
The background information collected for this study comprised the respondents’ 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 1. 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”.
[image: ]
[bookmark: _Toc219128627]Figure 1: Professional Experience
Source (Fieldwork, 2025)
3.3 Project Characteristics
Two aspects were included in the project characteristics section. These included project value and project duration. Their results have been analyzed and discussed in the following sections.
[bookmark: _Toc219128512]3.3.1 Project Value
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 Table 5, the highest frequency (n=43, 38.1%) was reported in “KShs 301-500 million”, followed by “KShs 101-300 million” (n=28, 24.8%)
Table 5: Project Characteristics
	Demographic
	Category
	Frequency
	%

	Projects value (KShs) (n=113)
	101 – 300million
	28
	24.8

	
	301 – 500million
	43
	38.1

	
	501 – 700million
	21
	18.6

	
	701 – 900million
	11
	9.7

	
	Above 900million
	10
	8.8

	
	101 – 300million
	28
	24.8

	Projects duration (weeks) (n=113)
	Up to 36weeks
	7
	6.2

	
	37-72weeks
	24
	21.2

	
	73-108weeks
	57
	50.4

	
	109-144weeks
	16
	14.2

	
	Above 144weeks
	9
	8.0

	
	
	
	


Source: (Fieldwork, 2025)
[bookmark: _Toc219128513]3.3.2 Project Duration
The project duration was measured in weeks based on intervals of 36 weeks. As seen in Table 5, 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%).
3.4 Relationship between the Project Characteristics and Worker Performance 
3.4.1 Project Value versus Performance of Construction Workers
Table 6 presents the ANOVA results between project value and construction worker performance. There is a statistically significant difference (F(4,108) = 4.300, p = .003) in labour productivity across projects of different values. This means that the efficiency with which workers deliver tasks (site preparation, scaffolding, concreting, etc.) varies depending on the financial scale of the project. Higher‑value projects appear to support greater productivity, likely because they can afford better equipment, structured supervision, and organized workflows. Labour effectiveness also differs significantly (F(4,108) = 9.061, p < .001) across project values. Workers in higher-value projects are more likely to produce outputs that meet or exceed required quality standards and demonstrate stronger skillsets. This suggests that larger projects invest more in training, safety, and quality assurance, which enhances worker effectiveness. The stronger effect is observed in labour effectiveness (F = 9.061) compared to productivity (F = 4.300), indicating that project value has a greater impact on the quality and skill dimension of worker performance than on sheer output efficiency. 
Table 6: ANOVA results between project value and worker performance
	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	LP
	Between Groups
	3.301
	4
	.825
	4.300
	.003

	
	Within Groups
	20.728
	108
	.192
	
	

	
	Total
	24.029
	112
	
	
	

	EF
	Between Groups
	4.630
	4
	1.158
	9.061
	.000

	
	Within Groups
	13.797
	108
	.128
	
	

	
	Total
	18.428
	112
	
	
	

	LP=Labour productivity, EF=Labour effectiveness


Source: (Fieldwork, 2025)
The results of the Pearson correlation between the project value and construction worker performance. The correlation between project value and labour productivity is weak and not statistically significant (r = 0.162, p = .086). This suggests that while higher-value projects may provide better resources, they do not consistently translate into higher worker efficiency in task delivery. Productivity levels appear to be influenced more by site management practices and equipment availability than by project value alone. There is a moderate, statistically significant positive (r = 0.406, p < .001) correlation between project value and labour effectiveness. This means that workers in higher-value projects are more likely to produce outputs that meet or exceed required quality standards and demonstrate stronger skillsets. Larger projects often invest more in training, supervision, and quality assurance, which enhances worker effectiveness.
Table 7: Correlation between project value and worker performance
	
	Project Value
	LP
	EF

	Project Value
	Pearson Correlation
	1
	.162
	.406**

	
	Sig. (2-tailed)
	
	.086
	.000

	
	N
	113
	113
	113

	LP
	Pearson Correlation
	.162
	1
	.177

	
	Sig. (2-tailed)
	.086
	
	.061

	
	N
	113
	113
	113

	EF
	Pearson Correlation
	.406**
	.177
	1

	
	Sig. (2-tailed)
	.000
	.061
	

	
	N
	113
	113
	113

	**. Correlation is significant at the 0.01 level (2-tailed).
LP=Labour productivity, EF=Labour effectiveness


Source: (Fieldwork, 2025)
The correlation results show that project value is more strongly associated with labour effectiveness than with labour productivity. This complements the ANOVA findings, which also showed significant differences across project values for both productivity and effectiveness, but with a stronger effect on effectiveness. The implication is that higher‑value projects improve the quality and skill dimension of worker performance more than sheer output efficiency. 
3.4.2 Project Duration versus Performance of Construction Workers
Table 8 presents the ANOVA results between project duration and construction worker performance. Labour productivity differs significantly (F(4,108)=6.485, p<.001) across projects of varying durations. This means that the efficiency with which workers deliver tasks (site preparation, scaffolding, concreting, etc.) is influenced by how long the project runs. Longer projects appear to support higher productivity, likely because extended timelines allow for better planning, structured workflows, and sustained use of mechanization. Shorter projects may rely more on manual labour and rushed schedules, which can reduce efficiency. Labour effectiveness also varies significantly (F(4,108)=11.379, p<.001) across project durations, with a stronger effect than productivity. Workers in longer projects are more likely to produce outputs that meet or exceed required quality standards and demonstrate stronger skillsets. Extended projects provide more opportunities for training, supervision, and skill development, which enhance effectiveness. The stronger effect is observed in labour effectiveness (F=11.379) compared to productivity (F=6.485), indicating that project duration has a greater impact on the quality and skill dimension of worker performance than on sheer output efficiency. These findings suggest that longer projects foster better worker outcomes because they allow for structured training, consistent supervision, and sustained investment in mechanization and safety practices. 
Table 8: ANOVA results between project duration and worker performance
	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	LP
	Between Groups
	4.654
	4
	1.163
	6.485
	.000

	
	Within Groups
	19.375
	108
	.179
	
	

	
	Total
	24.029
	112
	
	
	

	EF
	Between Groups
	5.464
	4
	1.366
	11.379
	.000

	
	Within Groups
	12.964
	108
	.120
	
	

	
	Total
	18.428
	112
	
	
	

	LP=Labour productivity, EF=Labour effectiveness


Source: (Fieldwork, 2025)
The results of the Pearson correlation between the project value and worker performance. There is a moderate, statistically significant negative correlation (r=–0.285, p=.002) between project duration and labour productivity. This means that as project duration increases, worker efficiency in task delivery tends to decline. Longer projects may face challenges such as worker fatigue, complacency, resource dilution, or inefficiencies in supervision, which reduce productivity over time. Shorter projects, by contrast, often maintain higher intensity and efficiency. The correlation between project duration and labour effectiveness is weak and not statistically significant (r=–0.115, p=.226). This suggests that project duration does not consistently predict the quality of outputs or the skillsets of workers. Effectiveness appears to be influenced more by training, supervision, and organizational practices than by the length of the project itself.
Table 9: Correlation between project duration and worker performance
	
	Project Duration
	LP
	EF

	Project Duration
	Pearson Correlation
	1
	-.285**
	-.115

	
	Sig. (2-tailed)
	
	.002
	.226

	
	N
	113
	113
	113

	LP
	Pearson Correlation
	-.285**
	1
	.177

	
	Sig. (2-tailed)
	.002
	
	.061

	
	N
	113
	113
	113

	EF
	Pearson Correlation
	-.115
	.177
	1

	
	Sig. (2-tailed)
	.226
	.061
	

	
	N
	113
	113
	113

	**. Correlation is significant at the 0.01 level (2-tailed).
LP=Labour productivity, EF=Labour effectiveness


Source: (Fieldwork, 2025)
The correlation results show that project duration has a stronger (negative) relationship with productivity than with effectiveness. While ANOVA indicated significant differences in both productivity and effectiveness across project duration categories, the correlation analysis reveals that the linear relationship is uneven: productivity declines with longer durations, but effectiveness remains largely unaffected. This duality suggests that extended projects may provide opportunities for training and skill development (supporting effectiveness), but they also risk inefficiencies and reduced worker output over time (lower productivity).
4.0 DISCUSSION OF FINDINGS
4.1 Project Value versus Performance of Construction Workers
The ANOVA results (Table 6) revealed that project value significantly influences both labour productivity (LP) and labour effectiveness (EF). Labour productivity varied across project value categories (F=4.300, p=.003), while labour effectiveness showed an even stronger difference (F=9.061, p<.001). This indicates that higher‑value projects provide conditions that enhance both the efficiency and quality of worker performance, with the effect being more pronounced in effectiveness. Larger projects are typically better resourced, with access to advanced machinery, structured supervision, and formalized training programs, all of which contribute to improved worker outcomes.
The correlation results (Table 7) provide further nuance. The relationship between project value and labour productivity was weak and not statistically significant (r = 0.162, p = .086), suggesting that financial scale alone does not consistently translate into higher efficiency in task delivery. Productivity appears to be mediated by managerial practices, workflow organization, and mechanization strategies rather than project budgets alone. In contrast, the relationship between project value and labour effectiveness was moderate and statistically significant (r = 0.406, p < .001). This demonstrates that higher‑value projects are more strongly associated with improvements in the quality dimension of performance—workers in such projects are more likely to produce outputs that meet or exceed required standards and to demonstrate stronger skillsets.
These findings align with prior studies in both African and global contexts. Idoro (2011) observed that larger projects in Nigeria tend to invest more in worker welfare and supervision, leading to improved effectiveness, though productivity gains were inconsistent. Iheama et al. (2017) similarly reported that project scale influences worker outcomes, with higher‑value projects providing better training and safety measures that enhance effectiveness. Adebowale and Agumba (2022) emphasized that project value is a critical determinant of mechanization and worker performance in Africa, but productivity gains are often undermined by weak managerial practices and reliance on informal labour. In Kenya, Murianka et al. (2023) found that high‑value projects are more likely to adopt mechanization and structured supervision, which improves quality outcomes, though efficiency gains remain uneven.
Taken together, the Kenyan evidence reinforces regional patterns: project value enhances labour effectiveness more reliably than productivity. Larger projects foster better quality assurance, training, and supervision, but efficiency gains depend on how resources are managed and deployed. This duality underscores the importance of not only investing in high‑value projects but also ensuring that managerial practices and mechanization strategies are optimized to translate financial capacity into sustained productivity improvements.
4.2 Project Duration versus Performance of Construction Workers
The ANOVA results (Table 8) revealed that project duration significantly influences both labour productivity (LP) and labour effectiveness (EF). Labour productivity varied across project duration categories (F = 6.485, p < .001), while labour effectiveness showed an even stronger difference (F = 11.379, p < .001). This indicates that longer projects provide conditions that enhance both efficiency and quality of worker performance, with the effect being more pronounced in effectiveness. Extended timelines allow for structured workflows, sustained supervision, and opportunities for training, which collectively improve worker outcomes.
The correlation results (Table 9) provide additional nuance. A moderate, statistically significant negative correlation was found between project duration and labour productivity (r = –0.285, p = .002), suggesting that as projects extend in duration, worker efficiency in task delivery tends to decline. This may reflect challenges such as fatigue, complacency, resource dilution, or inefficiencies in supervision that emerge over prolonged timelines. Conversely, the correlation between project duration and labour effectiveness was weak and non‑significant (r = –0.115, p = .226), indicating that duration alone does not consistently predict the quality of outputs. Effectiveness appears to be influenced more by training, supervision, and organizational practices than by the length of the project itself.
These findings align with prior studies in both African and global contexts. Idoro (2011) observed that extended projects in Nigeria often improved worker effectiveness due to structured supervision and training opportunities, but productivity gains were inconsistent and sometimes declined over time. Iheama et al. (2017) similarly reported that project timelines influence worker outcomes, with longer projects fostering skill development but also risking inefficiencies. Adebowale and Agumba (2023) emphasized that project duration shapes mechanization and performance in Africa, though prolonged timelines can introduce delays and inefficiencies. In Kenya, Murianka et al. (2025) found that longer projects tend to adopt mechanization and structured supervision, which improves quality outcomes, but worker productivity often fluctuates due to extended schedules and resource constraints.
Taken together, the Kenyan evidence reinforces regional patterns: project duration enhances labour effectiveness through training and supervision, but its impact on productivity is complex, with risks of decline in extended projects. This duality underscores the importance of strong managerial practices, motivation strategies, and resource management to sustain productivity while leveraging longer timelines to improve effectiveness.
[bookmark: _Hlk179604252]5.0 IMPLICATIONS, CONCLUSIONS, AND RECOMMENDATIONS
5.1 Implications
5.1.1 Policy Implications
The findings of this study demonstrate that project characteristics, particularly value and duration, play a decisive role in shaping the performance of construction workers in Kenya’s high-rise projects. From a policy perspective, this underscores the need for government and regulatory agencies such as the National Construction Authority (NCA) and the Ministry of Infrastructure to design frameworks that ensure equitable adoption of practices that enhance worker productivity and effectiveness across projects of varying scales. Larger projects were found to foster stronger worker effectiveness, largely due to better resourcing, supervision, and training. To reduce disparities, policymakers should introduce targeted incentives such as tax rebates, subsidized equipment leasing, or import duty waivers to encourage mechanization and structured supervision even in small and medium‑value projects.
Equally important is the establishment of regulatory standards that mandate minimum levels of mechanization, safety, and training for projects above certain thresholds of value or duration. Such standards would ensure consistency in worker welfare and performance outcomes, aligning Kenya’s construction industry with international best practices. Moreover, mechanization and structured supervision should be explicitly integrated into national development agendas such as Vision 2030 and occupational safety policies, positioning them as systemic enablers of productivity and worker welfare. Finally, the uneven adoption of mechanization and training across project categories highlights the need for capacity‑building initiatives. National training institutions should embed mechanization and supervision modules into construction curricula, ensuring that workers are equipped with the technical and managerial skills required to sustain performance improvements.
5.1.2 Practical Implications
At the practical level, the study’s findings emphasize the importance of strategic planning and resource allocation by contractors and construction firms. Project managers should recognize that both project value and duration significantly influence worker performance and, therefore, embed structured supervision, mechanization strategies, and training programs into project design and budgeting. For high-value and long-duration projects, mechanization and sustained supervision should be prioritized to optimize efficiency and quality outcomes.
Contractors should also adopt a balanced approach that combines mechanization in structural tasks with labour-intensive finishing works, thereby safeguarding employment opportunities while enhancing productivity. Since longer projects were found to risk declining productivity over time, firms must implement proactive measures such as rotation schedules, motivational programs, and continuous training to sustain worker efficiency throughout extended timelines. In addition, mechanization and supervision should be leveraged not only for efficiency but also as tools for improving occupational health and safety, reducing accidents, and enhancing worker welfare.
Finally, the results highlight opportunities for collaboration with international technology suppliers and local innovators to adapt mechanization technologies to Kenya’s context. Affordable solutions for finishing works, where manual labour remains dominant, would help bridge existing gaps. By combining strategic investment, managerial innovation, and worker training, contractors can ensure that financial and temporal resources are translated into sustained improvements in both productivity and effectiveness.
5.1 Conclusion
This study examined the effect of project characteristics, specifically project value and project duration, on the performance of construction workers in high-rise building projects in Nairobi. Using survey data from 113 projects and applying ANOVA and correlation analyses, the findings revealed that both project value and duration significantly influence worker performance, though in different and sometimes uneven ways.
The ANOVA results demonstrated that project value significantly affects both labour productivity and labour effectiveness, with stronger impacts observed on effectiveness. Larger projects provide better resources, structured supervision, and training opportunities, which enhance the quality of outputs and worker skillsets. However, correlation analysis showed that project value is only weakly related to productivity, suggesting that efficiency gains depend more on managerial practices and mechanization strategies than on financial scale alone.
Similarly, project duration was found to significantly influence worker performance, with longer projects associated with higher effectiveness and productivity differences across categories. Yet, correlation results revealed a negative relationship between duration and productivity, indicating that prolonged timelines may erode efficiency due to fatigue, complacency, or resource dilution. Effectiveness, however, remained largely unaffected by duration, highlighting the importance of supervision and training rather than project length in sustaining quality outcomes.
Taken together, these findings underscore that project characteristics are critical determinants of worker performance, but their influence is complex and mediated by managerial choices, mechanization adoption, and organizational practices. Larger and longer projects create opportunities for training, supervision, and quality assurance, but they also risk inefficiencies if resources are not managed effectively.
The study contributes to the literature by providing empirical evidence from Kenya, reinforcing regional and global findings that project characteristics shape worker outcomes unevenly. It highlights the need for policy interventions to mainstream mechanization and training across all project categories, and for contractors to embed structured supervision and resource management into project planning. Future research should extend this analysis to other types of projects, including infrastructure and rural construction, and explore comparative perspectives across East Africa to enrich the understanding of how project characteristics influence worker performance in diverse contexts.
5.2 Recommendations
The study makes the following structured recommendations based on various actors;
A) Government and Regulators (NCA, Ministry of Infrastructure, NACOSTI)
The government and regulatory agencies should play a leading role in mainstreaming mechanization and structured supervision across projects. First, they should introduce incentive schemes such as tax rebates, subsidized equipment leasing, and import duty waivers to encourage mechanization in small and medium‑value projects, thereby reducing disparities in adoption. Second, regulators should establish minimum mechanization and training standards for projects above certain thresholds of value or duration, ensuring consistency in safety, efficiency, and quality outcomes. Finally, mechanization and worker training should be explicitly integrated into national development agendas such as Vision 2030 and occupational safety policies, positioning them as systemic enablers of productivity and welfare.
B) Construction Firms and Contractors
Contractors should embed mechanization and structured supervision into project planning and budgeting, particularly for high‑value and long‑duration projects. Strategic investment should prioritize mechanization in structural works such as site preparation, scaffolding/formwork, concreting, and building services, where efficiency gains are most evident. At the same time, firms should adopt a balanced labour–technology approach, combining mechanization in structural tasks with manual finishing works to safeguard employment opportunities. Since longer projects risk declining productivity, contractors must implement proactive measures such as worker rotation, motivational programs, and continuous training to sustain efficiency throughout extended timelines.
C) Training Institutions and Academia
Universities, technical colleges, and vocational training centres should integrate mechanization and supervision modules into construction curricula, equipping graduates with practical skills for modern sites. They should also partner with industry to deliver short courses and certifications on mechanization technologies, targeting site supervisors and artisans. In addition, academic institutions should promote applied research and innovation on affordable mechanization solutions for finishing works, addressing gaps where manual labour remains dominant.
D) Industry Associations and Professional Bodies
Professional associations such as the Architectural Association of Kenya (AAK) and the Institution of Engineers of Kenya (IEK) should lead awareness campaigns on the benefits of mechanization for productivity, safety, and quality. They should collaborate with regulators to develop industry-wide standards for mechanization practices and facilitate knowledge-sharing forums where contractors exchange experiences on adoption, challenges, and innovations.
E) International Partners and Technology Suppliers
International suppliers and development partners should support technology transfer by collaborating with Kenyan firms to adapt global mechanization technologies to local contexts. They should also develop cost-effective solutions suitable for small and medium projects, particularly in finishing works. In addition, partnerships should provide training and technical support to ensure safe and effective use of imported mechanization technologies, while encouraging local innovation to reduce dependency on imports.

COMPETING INTERESTS DISCLAIMER:
Authors have declared that they have no known competing financial interests OR non-financial interests OR personal relationships that could have appeared to influence the work reported in this paper.


REFERENCES 
Adebowale, O. and Agumba, J. (2023) ‘Labour productivity in construction SMEs: Perspectives from South Africa’, Acta Structilia, 30(1), pp. 62–89. Available at: https://doi.org/10.38140/as.v30i1.7211.
Adebowale, O.J. and Agumba, J.N. (2022) ‘A Causal Layered Analysis of Construction Labour Productivity in Developing Countries’, Journal of Futures Studies, 27(2), pp. 4–17. Available at: https://doi.org/10.6531/JFS.202212_27(2).0002.
Adebowale, O.J. and Agumba, J.N. (2023) ‘A scientometric analysis and review of construction labour productivity research’, International Journal of Productivity and Performance Management, 72(7), pp. 1903–1923. Available at: https://doi.org/10.1108/IJPPM-09-2021-0505.
Ahrens, R.D.B., Lirani, L.D.S. and de Francisco, A.C. (2020) ‘Construct validity and reliability of the work environment assessment instrument WE-10’, International Journal of Environmental Research and Public Health, 17(20), pp. 1–19. Available at: https://doi.org/10.3390/ijerph17207364.
Bartlett, J.E., Kotrlik, J.W. and Higgins, C.C. (2001) ‘Organizational Research: Determining Appropriate Sample Size in Survey Research’, Information Technology, Learning, and Performance Journal, 19(1), pp. 43–50.
Bautista, J.A.N.N.S. et al. (2023) ‘Analysis of Factors Affecting Labor Productivity on Construction Projects in the City of San Fernando , Pampanga : A Quantitative Study’, IRE Journal, 6(12), pp. 572–590.
Cochran, W.G. (1977) Sampling techniques. 3rd edn. John Wiley & Sons. New York.
Idoro, G.I. (2011) ‘Effect of mechanisation on occupational health and safety performance in the Nigerian construction industry’, Journal of Construction in Developing Countries, 16(2), pp. 27–45.
Iheama, N.B., Alinta-Abel, U. and Ezeokoli, O. (2017) ‘Evaluation of mechanization in building production as a way of cost reduction: A study of some construction sites in Enugu South local Government area’, British Journal of Environmental Sciences, 5(2), pp. 14–30.
Karras, D.J. (1997) ‘Statistical methodology: II. Reliability and validity assessment in study design, Part A’, Academic Emergency Medicine, 4(1), pp. 64–71. Available at: https://doi.org/10.1111/j.1553-2712.1997.tb03646.x.
KNBS (2023) Economic Survey 2022.
Koskela, L. and Howell, G. (2002) ‘The underlying theory of project management is obsolete’, in Proceedings of the PMI Research Conference, pp. 293–302.
Murianka, S. ole, Njuguna, M. and Wachira-Towey, N. (2023) ‘Towards a Framework for Enhancing Construction Project Labour Productivity in Kenya’, International Journal of Research and Innovation in Applied Science, IX(VII), pp. 214–224. Available at: https://doi.org/10.51584/IJRIAS.
Murianka, S. ole, Njuguna, M. and Wachira-Towey, N. (2025) ‘Enhancing Construction Project Labor Productivity in Kenya’, Journal of the Kenya National Commission for UNESCO, 5(1), pp. 1–17. Available at: https://doi.org/10.62049/jkncu.v5i1.219.
Natukunda, N., Muhwezi, L. and Sengonzi, R. (2020) ‘Study of the Impact of Management Skills on Labour Productivity in the Building Construction Industry in Uganda’, Journal of Civil, Construction and Environmental Engineering, 5(6), pp. 167–177. Available at: https://doi.org/10.11648/j.jccee.20200506.14.
Sekaran, U. (2003) Research Methods for Business: A Skill Building Approach. 2nd edn. New York: John Wiley & Sons, Inc. New York.




image1.png
Working Experience

50

a0

Frequency

610 Years 1145 Vears 1620 Years

Working Experience





