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Le rôle de la gestion des ressources humaines dans les projets d'infrastructure en 
Jordanie 

 
Ahmad ABUJRAIBAN 

 
RESUME 

 
L'industrie de la construction et des infrastructures est l'un des secteurs les plus critiques de 

Jordanie. Cependant, l'industrie souffre de plusieurs défis, tels que le manque de recours 

humains qualifiés et la pénurie de compétences qu'ils possèdent pour effectuer leur travail. En 

conséquence, les entreprises de ce secteur ont montré une faible performance des employés et 

des projets. L'infrastructure de la Jordanie vise à relever les défis de ce secteur vital en 

fournissant des programmes planifiés de formation et de développement de carrière, 

Planification stratégique de leurs ressources humaines et adoption de nouvelles technologies 

qui soutiennent les fonctions des ressources humaines. L'adoption de l'analyse des ressources 

humaines (ARH) a augmenté dans le monde entier. A été constaté que l'adoption des (ARH) a 

un impact positif sur le rendement des organisations. Cependant, on sait peu de choses sur les 

facteurs qui influencent l'adoption de la technologie (ARH), ainsi que l'effet réel de la 

planification stratégique et de la formation sur la performance des employés et des projets dans 

l'industrie de la construction en Jordanie. Par conséquent, la présente étude examine la stratégie 

d'influence de la planification des ressources humaines, dimensions de la formation et du 

développement de carrière, et adoption de ARH sur la performance des employés et des projets 

dans les entreprises d'infrastructure et de construction en Jordanie. Afin d'atteindre l'objectif 

de l'étude, trois études distinctes ont été menées dans l'industrie de l'infrastructure et de la 

construction en Jordanie.  

Dans la première étude, l'enquête quantitative a été distribuée aux professionnels de la 

construction d'infrastructure à qui on a demandé de remplir le questionnaire. AMOS (Analysis 

of Moment Structures) ou (Analyse de la structure du moment) a été utilisé pour analyser les 

données de (172) enquêtes. 



VIII 

Selon la recherche, la formation et le développement ont un impact substantiel sur la 

performance des employés. l'entreprise doit maintenir le développement de carrière des 

employés pour améliorer le rendement et la carrière des employés. 

Ce document souligne l'importance du développement et de la formation dans le secteur de la 

construction et améliore les niveaux de performance des employés et des organisation. 

Une deuxième étude a été menée pour voir si la planification stratégique améliorerait la gestion 

des projets de construction. 

L'échantillon de l'étude était composé de (120) employés de compagnies de sous-traitance 

d'infrastructure, qui ont été divisés en groupes non chevauchants. Dans cette étude, il a été 

démontré que la planification stratégique était un facteur essentiel pour améliorer la 

performance des ressources humaines, avec des résultats différents en fonction de l'âge, du 

capital et de la taille d'un projet d'une entreprise. 

La troisième étude a examiné les antécédents et les impacts de l'adoption sur la performance 

du projet. Pour ce faire, nous avons développé un cadre conceptuel déductif basé sur les 

théories de la technologie, de l'organisation de l'environnement (TOE) et de la vue basée sur 

la source (RBC). 

Au total, 198 questionnaires ont été remplis par la population d'intérêt de l'industrie 

jordanienne de la construction. 

Dans l'étude, huit facteurs ont eu un impact significatif sur l'adoption de HRA. En outre, 

l'adoption de HRA peut améliorer de manière significative la performance du projet. Il semble 

que les premiers adoptants comprennent les obstacles à la mise en œuvre des HRA et les 

avantages potentiels de leur mise en œuvre sur la base de preuves empiriques. 

 
 
Mots-clés : Industrie des infrastructures, Performance, Formation et développement, 
Planification stratégique, Analyse des ressources humaines.



 

The Role of Human Resources Management in Infrastructure Projects in Jordan 
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ABSTRACT 

 
The construction and infrastructure industry is one of the most critical sectors in Jordan. 

However, the industry suffers from several challenges, such as the lack of qualified human 

resources and the shortage of skill sets, they possess to perform their jobs. As a result, the 

companies in this sector have shown low employee and project performance. The Jordan 

Infrastructure companies aim to address the challenges of this vital sector by providing planned 

training and career development programs, strategic planning for their human resources and 

adopting new technology that supports the human resources functions. The adoption of human 

resources analytics (HRA) has been increasing worldwide. The adoption of HRA has been 

found to have positive impacts on organizations’ performance. However, little is known about 

the factors that influence the adoption of HRA technology, as well as the actual effect of 

strategic planning and training on employee and project performance in the construction 

industry in Jordan. Therefore, the current study examines the influence of strategic human 

resource planning, training, and career development dimensions, and HRA adoption on the 

employee and project performance in infrastructure and construction companies in Jordan. 

 

In order to achieve the study aim, three separate studies were conducted in the infrastructure 

and construction industry in Jordan. In the first study, the quantitative survey was distributed 

to infrastructure construction professionals who were asked to complete a questionnaire. 

AMOS (Analysis of Moment Structures) was used to analyze the data from (172) surveys. 

According to the research, training and development substantially impact an employee's 

performance. The company must maintain employee’s career development to improve 

employee performance and careers. This paper highlights the importance of development and 

training in the construction sector and improves employee and organizational performance 

levels. 

 



X 

A second study was conducted to see if strategic planning would improve the management of 

construction projects. The study sample consisted of (120) employees in infrastructure 

contracting companies, which were divided into non-overlapping groups. In this study, 

strategic planning was shown to be an essential factor in improving human resource 

performance, with different results depending on a company's age, capital, and project size. 

 

The third study examined the antecedents and impacts of adoption on project performance. In 

order to accomplish this, we developed a deductive conceptual framework based on the 

technology-organization-environment (TOE) and resource-based view (RBV) theories. A total 

of 198 questionnaires were completed by the Jordanian construction industry population of 

interest. In the study, eight factors were found to impact HRA adoption significantly. 

Additionally, HRA adoption can enhance project performance in a significant manner. It 

appears that early adopters understand the barriers to implementing HRAs and the potential 

benefits of their implementation based on empirical evidence. 

 

 

Keywords: Infrastructure industry, Performance, Training and Development, Strategic 

Planning, Human Resources Analytics.
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INTRODUCTION 
 
The construction industry is a significant economic pillar of the economy in developed or 

developing countries. The construction industry spends about $10 trillion annually on goods 

and services. In spite of this, the industry’s productivity has lagged behind other sectors for 

decades, and it has the potential to close the productivity gap by $1.6 trillion. It supports 

millions of jobs across the country, generates significant tax revenues, and helps ensure a 

reliable supply of buildings for businesses and homes for people (Barbosa et al., 2017). The 

industry is also a crucial driver of innovation and technological advancement. The construction 

industry comprises several subsectors, including building construction, engineering services, 

architecture, and construction management (Lee et al., 2020). 

  

Human capital plays a major role in the success of the construction industry. The industry relies 

on skilled workers to complete projects, and the quality of the workforce is a key determinant 

of the industry’s success (Bahr & Laszig, 2021; Nikulsheeva et al., 2021). Over the past few 

decades, the industry has experienced a shortage of workers with construction trade skills, 

which has increased the industry’s competitiveness (Rahim et al., 2016; Silva et al., 2018). The 

shortage of skilled workers has led to higher labour costs, which has negatively impacted the 

industry’s productivity and competitiveness (Ho, 2016; Oke et al., 2017). To address the 

shortage of skilled workers, the industry has invested in education, training, and apprenticeship 

programs aimed at increasing the industry’s labour productivity (Abdel-Wahab, 2012; Mohd 

et al., 2019).  

 

In addition, the industry players started to rely on strategic planning for their training and career 

development programmes to increase their overall performance. In essence, several studies 

asserted the importance of these strategies in enhancing the productivity of employees and the 

overall project performance (Irfan et al., 2020; Loo, 1996; Tabassi et al., 2012). There is 

evidence that project management training improves project outcomes. Moreover, project 

management training creates value for organisations that perform projects (Irfan et al., 2020; 

Mitki & Herstein, 2007). 
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Apart from regular training and career development, the companies have started utilising new 

technologies that help them improve their human resources practices and make informed 

decisions regarding related employee acquisition, retention and growth (Qamar & Samad, 

2021). Data analytics is among these new technologies that are adopted in order to achieve this 

goal. Besides ERP systems, some companies started using more specialised technology called 

human resources analytics or workforce analytics (Moussa & El Arbi, 2020). Human resources 

analytics is a data analytics technology that is used to improve the performance of the 

workforce (e.g. to increase the production output of employees) and better understand worker 

behaviour (e.g. to increase the productivity of employees) (Tursunbayeva et al., 2018). The 

technology is used to develop workforce strategies that are designed to increase the 

productivity of employees, improve the performance of the workforce, and reduce workforce 

attrition rates (Fernandez & Gallardo-Gallardo, 2020).  

 

The construction and infrastructure companies in Jordan are not immune to the shortage of 

skilled workers. The lack of human capital further exacerbates the shortage of skilled workers. 

This human capital shortage impacts the industry’s productivity, competitiveness, and overall 

performance. Companies have started investing in human capital in order to address the 

shortage of skilled workers and increase the industry’s productivity. 

 

In addition, the adoption of new technology has been slow and is still not widespread 

(Matarneh & Hamed, 2017; Sweis et al., 2015). This has hindered the companies’ ability to 

implement technology-enabled human resources practices, negatively impacting the industry’s 

productivity and competitiveness. This gap in the adoption of technology has also hindered the 

industry’s ability to implement workforce analytics, which has negatively impacted the 

industry’s workforce productivity, competitiveness, and overall performance (Zeidan & Itani, 

2020). However, more companies are starting to adopt technology-enabled human resources 

practices to enhance their workforce productivity and decision-making process, which will 

positively impact the industry’s workforce productivity and decision-making process 

(Kryscynski et al., 2018). This will, in turn, positively impact the industry’s workforce 
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productivity and decision-making process, which will, in turn, positively impact the industry’s 

projects and overall performance (Garcia-Arroyo & Osca, 2021; Ilmudeen, 2021). 

 





 

CHAPTER 1 
 
 

RESEARCH FOCUS AND OBJECTIVES 

1.1 Problem Statement 

Construction is one of the major economic pillars, including building, repairing, and renovating 

all major infrastructure and real estate projects. Many corporations are also involved, including 

real estate developers, professionals, contractors, and government officials (Akadiri et al., 

2012; Barbosa et al., 2017). Civilised societies rely heavily on public infrastructure to support 

economic, social, and political activities (Prodi & Sautter, 2018). Numerous studies indicated 

that infrastructure services are critical in achieving sustainable development (Adshead et al., 

2019; Fay et al., 2011; Thacker et al., 2019). The GDP increases and the quality of life in the 

country improve as a result (Fasoranti, 2012).  However, infrastructure contracting companies 

in Jordan face several challenges, such as limited access to training and development services, 

high costs, and the long time required to prepare for the market (Al Balkhy et al., 2021; Zaid 

Alkilani et al., 2013). They face a critical dilemma: how to retain their best employees, who 

are in high demand for specialised skills and capabilities, without jeopardising their ability to 

operate efficiently and effectively (Albalkhy & Sweis, 2022). Decision makers face the 

daunting task of balancing the needs of their organisations with the requirements of their 

employees, who seek to maximise their compensation and career opportunities. Furthermore, 

they are struggling to effectively achieve a high project performance due to high employee 

turnover and effective human resources management and practices (Ayoub et al., 2022; Sweis 

& Jaradat, 2021). 

 

To encounter this problem and dilemma, infrastructure and construction companies started to 

adopt several strategies to improve their human resources practices towards improving their 

project performance (Al Balkhy et al., 2021; Albalkhy & Sweis, 2022). Some of these 

strategies include investing in training and development programmes, creating career paths and 

programmes that promote career progression, and creating incentives that improve the 

productivity of their employees (Jeschke et al., 2017; Tabassi et al., 2012; Woods, 2012). Thus, 
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it is crucial to investigate how strategic planning of their training and development programmes 

and career development can influence their project performance metrics such as cost, budget, 

time, quality and scope. 

 

Additionally, companies worldwide have begun to adopt the wide spread of new technologies 

that can assist them in managing their human resources more effectively in such a dynamic 

and multi-project environment (Hamouche, 2021; Zangiacomi et al., 2020). Among the 

technologies that can help them make better decisions are data analytics, particularly human 

resources analytics (Cherry, 2016; Gurusinghe et al., 2021). In essence, data analytics is the 

process of extracting knowledge from large volumes of data in order to make better decisions 

(Wenzel & Van Quaquebeke, 2018). Data analytics enables companies to understand their 

workforce better and make better decisions, such as which employees to retain and let go of 

(Garcia-Arroyo & Osca, 2021). Data analytics can also be used to identify the most productive 

employees and provide them with incentives such as increased salaries and better working 

conditions (Akter et al., 2016). This has positively impacted their project performance metrics 

such as cost, budget, time, quality and scope (Tursunbayeva et al., 2018). In the literature, 

several studies have advocated that business can improve their decision-making related to their 

labour by using HRA (Jiang & Akdere, 2021; Shet et al., 2021; Witte, 2016). Furthermore, 

several studies found that data analytics can lead to better project performance (Mangla et al., 

2020; Marzouk & Enaba, 2019). These studies demonstrated that companies that used data 

analytics had a higher probability of attaining their performance objectives. 

 

Construction is one of the industries that can benefit from analytics because its success relies 

heavily on how well it manages its human resources (Ahmed et al., 2018; Marzouk & Enaba, 

2019). In this regard, HRA can be most helpful to those in the construction industry, which 

relies heavily on recruiting, training, and evaluating highly skilled workers (Bilal et al., 2019; 

Ng et al., 2001). Ahmed et al. (2018) claim that evidence-based decisions are more effective 

than gut feelings and intuitive judgments in managing construction projects.  
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Based on the above discussion, the current thesis investigates how strategic human resource 

planning affects the performance of construction companies as a whole. Furthermore, it 

examines the impact of training and career development planning on the performance of the 

organisation and investigates the antecedents and consequences of HRA analytics within this 

infrastructure sector. 

  

1.2 Scope and objectives 

According to the current study’s problem, the main objective is to examine the impact of 

strategic human resource planning, training and career development, and HRA on 

infrastructure companies’ performance. To achieve the main objective, the following 

objectives have been developed. 

1- To examine the influence of strategic training and career development dimensions on 

employee performance in infrastructure companies in Jordan. 

2- To examine the influence of strategic human resources planning dimensions on project 

management performance in infrastructure companies in Jordan. 

3- To investigate the antecedents and consequences of adopting HRA in construction 

projects in Jordan. 

 

1.3 Thesis overview 

Most chapters of this PhD thesis have already been published or submitted as independent 

journal papers. As described in the outline below, the dissertation is followed by an overall 

discussion and conclusion. 

 

Chapter 1: Provides an overview, an outline of the research problem, a statement of the aim 

and objectives, and a description of how the research was conducted. 
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Chapter 2: Provides a summary of the relevant literature review, namely a synthesis of the 

literature deemed relevant to this study. 

 

Chapter 3: Provides the first paper titled “The Strategic Dimension of Training and 

Development on Employee Performance: An Empirical Evidence for Infrastructure 

Contracting Companies in Jordan.” In the study, training and development significantly affect 

the performance of employees. The company must maintain employee career development to 

improve employee performance and career development continuously.  

 

Chapter 4: Provides the second paper titled “Effect of Strategic Planning of Human Resources 

in Construction Project Management Performance: A perspective of Infrastructure Contracting 

Companies in Jordan.” It was found that strategic planning affected human resource 

performance during construction projects, with differences depending on the size of the 

project, the size of the company, and the ages of the companies. 

 

Chapter 5: Provides the third paper titled “The Adoption of Human Resources Analytics in 

Construction Projects in Jordan: Antecedents and Consequences.” In this paper, the findings 

revealed that HRA adoption is significantly affected by technological, organizational, and 

environmental factors. HRA adoption can also significantly enhance the performance of 

projects, according to the results. 

 

1.4 Significance and contribution of the study 

The significance of the study is that it is the first to examine the impact of strategic human 

resource planning, training, and career development dimensions on infrastructure companies’ 

performance in Jordan. It also contributes to the literature in two ways. First, it advances our 

understanding of the relationship between HR and performance in infrastructure companies. 

Second, it demonstrates the potential impact of strategic HR on project management 

performance in infrastructure companies in Jordan. 
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The current study contributes to the field of HRM by addressing the gap in the existing 

literature by examining the impact of strategic HRM dimensions on employee performance in 

infrastructure companies in Jordan. The study also contributes to the field of project 

management by examining the influence of strategic HR dimensions on project performance 

in infrastructure companies in Jordan. The study also contributes to the field of HRA by 

investigating the antecedents and consequences of adopting HRA in construction projects in 

Jordan. The adoption of HRA has been found to have positive impacts on organizations’ 

performance. However, little is known about the factors that influence the adoption of HRA 

practices in the construction industry in Jordan. 

 

This study is the first to examine the impact of strategic HRM dimensions on employee 

performance in infrastructure companies in Jordan, which fills the gap in the literature and 

contributes to the field. 

 

1.5 Methodology 

1.5.1 Introduction 

The purpose of this section is to explain a research plan and to describe the procedures to be 

used in the study. These procedures involve a sampling method, a data collection method, and 

a data analysis method. It would be possible to accomplish the stated research objectives, 

address research questions, and ultimately test research hypotheses using the methods used. 

To ensure the validity and reliability of the model, the study explained the procedures for 

developing the measuring model.  

 

It has also discussed the method for pre-testing for the criterion validity, content validity, and 

face validity of the instrument, as well as the procedure for exploratory factor analysis (EFA) 

for filtering the items and assessing their dimensionality. The questionnaire for the field study 

has been determined by the results of the EFA. Field study data sample size determination has 

been discussed. As a final step, we discussed the methods of analysis for field study data, such 



10 

as descriptive analysis of respondents, Confirmatory Factor Analysis (CFA) for validating the 

constructs, and Structural Equation Modeling (SEM) for testing the research hypotheses. 

 

1.5.2 Research design 

In this study, Saunders et al. (2007) used a research onion to select appropriate methods and 

techniques (Figure 1.1). There are different layers, and each layer explains a method or 

approach. A positivist philosophy is adopted for this study since it suggests not tampering with 

data but instead using it as it is received from respondents without any manipulation (Crossan, 

2003). The deductive approach is selected from the second layer because, in this approach, 

existing theories are tested rather than developing novel ones (Reyes, 2004), and as suggested 

by Zikmund et al. (2013), it is suitable for quantitative studies; thus, the mono method 

quantitative method is selected from the third layer. As well as this, data has been collected 

through a structured questionnaire, which is the fourth layer of the research onion. Moreover, 

data were collected only once, rather than multiple times - a time horizon called cross-sectional 

(Hair et al., 2007). The data collection and analysis sections explain the last layer. 
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Figure 1. 1 Research onion 
  

1.5.3 Sample size 

Based on the number of indicators and factors for each factor in the model analysed, the sample 

size required for this analysis was calculated.  For models with three or more indicators per 

factor, Anderson and Gerbing (1984) recommend a sample size of at least 150 (N=150) to 

achieve convergent and correct results. Several authors have suggested sample sizes between 

one hundred (N=100) and two hundred (N=200) for models with two to four variables 

(Loehlin, 1992). 
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1.5.4 Data collection 

Data was collected using a structured questionnaire. Some respondents were contacted via 

phone or social media, or WhatsApp applications before data collection began. Both paper-

based and electronic forms were used to collect data in all three relevant studies in this thesis. 

Google forms were used to create the questionnaire and share its link with respondents. The 

respondents’ emails were taken from LinkedIn and contacted. In order to participate in this 

study, each respondent must be willing to do so. 

 

The first objective of the study was conducted on a sample of 172 infrastructure construction 

professionals in Jordan. The data was collected over a period of 3 weeks. As stated earlier, we 

applied two approaches to data collection, including a paper-based and electronic form. 

The second objective of the study was conducted on 120 HR professionals in infrastructure 

companies in Jordan. Similar to the first study, both paper-based and electronic-based 

questionnaires were used to collect the data from respondents. The data was collected over a 

period of 5 weeks. 

 

In the third objective of the study, data was collected using cross-sectional surveys, and the 

conceptual framework was tested using these surveys. Data collection for this study was 

conducted using a convenience sampling method among project managers, human resources 

employees, and big data specialists involved in their companies’ construction projects in 

Jordan. This method is suitable when identifying the target population is difficult. 

 

Data was collected using paper surveys and online surveys. The paper-based questionnaire was 

distributed physically by a Jordanian consulting company, whereas the online questionnaire 

was distributed electronically by the authors in collaboration with a Jordanian consulting 

company. Within two months, 288 responses were received. 
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1.5.5 Data analysis 

After collecting data from respondents, the next crucial step is to analyse the collected data 

based on various statistical tools (Bryman & Cramer, 1992). In the statistical analysis, outliers 

and missing values were checked by using frequency distributions on the entire dataset. Dash 

et al. (2012) and Matuska et al. (2013) used a similar method for analysing demographic 

characteristics. 

 

A partial least squares path modelling technique was used for testing the study model using 

SmartPLS version 3.0 and AMOS 28 (Ringle & Sarstedt, 2016). We chose this approach 

because it is exploratory in nature, and formative constructs will be incorporated into the 

research model. Accordingly, Ringle and Sarstedt (2016) consider this method to be acceptable 

since the proposed relationship between the variables has never been tested before. 

Furthermore, SmartPLS and AMOS have been shown to be the most effective software tool 

for handling both formative and reflective structures in research models (Mertler et al., 2021; 

Mustafa et al., 2020). 

 

This study included two types of measures; external model evaluation (i.e. measurement 

model) and internal model evaluation (i.e. structural model). Measurement models measure 

variables’ reliability and validity, while structural models assess the significance of path 

coefficients in study models (Henseler et al., 2009). 

 

1.5.6 Questionnaire design 

In order to make a decision, it is necessary to use constructs and questions that involve 

measurement. According to Collis and Hussey (2003) as well as Saunders et al. (2007), the 

content of each problem is relevant, and there are three steps in the design: (i) Identifying the 

questions to ask; (ii) Make sure the question form and wording are appropriate for each 

question; (iii) Preparation of a detailed questionnaire and the design of a series of questions. 
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For this analysis, constructs were selected along with a set of items derived from the literature 

for each construct. Following the definition of the constructs, a collection of measurement 

items/indicators was defined for testing each construct. A particular measurement has been 

taken into consideration when choosing or making these items. The latent variable they 

underpin must be represented by a homogeneous scale of complete items. DeVellis and Thorpe 

(2021) suggest that the corresponding build of each object should reflect its content. 

 

1.5.7 Pilot Study and Pre-Test 

Several changes have been made to the initial draft of the questionnaire in order to address any 

issues and eliminate any ambiguities. Using the information collected from a subset of 

participants was crucial to determining the validity and reliability of the measures (Hertzog, 

2008). Although the participants in the study’s pilot test were the same as those who provided 

the actual data for the study (Bradburn et al., 2004), three academics and professionals 

completed the questionnaire for the pre-test evaluation. It was necessary to rephrase ambiguous 

questions, determine how long a questionnaire would take to complete, change the order of the 

questions in the questionnaire from easy to difficult, and finally assess the measure’s validity 

and reliability before it was used to collect study data. 

 

1.5.8 Ethical considerations 

During the research process, ethical considerations are considered necessary (Tharenou et al., 

2007). Throughout this entire study process, the researcher did not engage in any illegal 

activities. In order to obtain a specific response, the researcher did not bribe the respondent. 

Additionally, this research study has been conducted with the utmost care so that no one gets 

injured. No one has been forced to participate in this study, so all respondents willingly filled 

out the questionnaire. In order to appreciate the work and effort of previous authors, their work 

has been cited appropriately. 
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 In order to prevent a conflict of interest, the researcher did not use friends, family, or 

significant others as respondents. The researcher did not use data that others have collected 

without their consent.  

 





 

CHAPTER 2 
 
 

BACKGROUND AND LITERATURE REVIEW 

2.1 Introduction 

The purpose of this chapter is to review the literature concerning the variables of the study. In 

addition to definitions, history, importance, and types, the literature included information on 

the concerned variables. Moreover, each construct is thoroughly described in terms of its 

predictors and outcomes. A detailed description of each variable is provided in this chapter. In 

addition, this chapter prepares the ground for the next chapter, which focuses on hypothesis 

development. As a result, this chapter has explored various related theories that directly or 

indirectly explain the relationship between the variables studied in this chapter. 

 

2.2 Definitions of study constructs 

In this part, the main research constructs were defined, and the main theories that explain the 

construct were identified. The literature review was also used to explain the background behind 

the construct and also to explain the current state of the research in the field. 

 

2.2.1 Project Management and Project Success 

As a basis for discussing project management's role in achieving success, Munns and Bjeirmi 

(1996) looked at current definitions of projects and project management. The definition of 

project management is simply "the process of controlling the achievement of the project 

objectives." It is a process of planning, controlling, and coordinating the activities and 

resources needed to bring a project to a successful conclusion. A project management 

definition is one that describes management philosophy, guiding principles, and methods to 

meet customer service needs as well as product needs (Berkley & Saylor, 1994). In these 

definitions, project management is emphasised as an activity of management, as it is not only 

management of the output of the project but also customer service demands after production. In 
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turn, project success was defined as achieving the agreed-upon objectives and producing the 

required output on time, within budget, and to specifications (Alnasseri, 2015). In brief, the 

term "project success" refers to three types of performance: (i) meeting the predetermined 

deadlines, costs, and quality criteria, (ii) the effectiveness of the project management process, 

and (iii) satisfying stakeholder expectations (Baccarini, 1999). A third definition requires an 

understanding of the product in order to define project success. Baccarini (1999) makes the 

argument that the first two definitions focus on project management and the third on product 

success. 

 

2.2.2 Employee performance 

Performance is typically defined in organizations as how much an individual contributes to the 

organization's goals (Islam & Rasad, 2005). Employee performance is defined as the level of 

effort, skill, and productivity exhibited by an employee (Avunduk, 2021). It is measured using 

a variety of criteria, such as the quality and quantity of work produced, the speed of delivery, 

and the degree to which an employee adhered to office policies (Dhlewayo et al., 2021; Mapes 

et al., 1997; Muscalu & Şerban, 2014). While employee performance is a critical aspect of any 

organization, it has been surprisingly difficult to measure. According to Uddin et al. (2013), 

various features of employee performance are used to measure employee performance, 

including employee appraisals, respect for employees, motivation and training, organizational 

structures, and culture. Due to this, organizations have the option of choosing different features 

of employee performance based on their business goals. 

 

2.2.3 Training and career development 

Training has been defined differently by different academics. Many authors between 1960 and 

1969 described the training as a method for enhancing job-related skills and knowledge so that 

a person could perform their job better. As an example, Becker (1962) believes that training 

increases employee productivity (Somasundaram & Egan, 2004). As a result, they disregarded 

training as a means of learning that can permanently alter an employee's behaviour. The 



19 

training process was described by many authors as both a method for imparting knowledge to 

employees and as a tool for altering employee behaviour after 1970. Considering Campbell, 

Dunnette, Lawler & Weich's (1970) definition of training, it is the process of gaining 

knowledge, abilities, and attitudes that are meant to last a lifetime (Somasundaram & Egan, 

2004). In 1985, Holder (1985) defined training as a process for improving performance within 

a particular profession (Kuruppu et al., 2021). According to Hassan et al. (2013), training is a 

deliberate procedure intended to increase the performance of individuals at work. By 

enhancing employee satisfaction and organizational growth, training acts as a nerve that 

promotes efficient and effective workplace operations (Kulkarni, 2013). In order for 

organizations to succeed in the market, training plays a crucial role in gaining a competitive 

advantage. Kulkarni (2013) states that training improves the ability of employees to do their 

jobs to the highest standard. 

 

In turn, career development is defined as the use of initiatives, training, and development 

opportunities made available by employers to enhance the careers of their employees (Lalli, 

2009). To assist employees with putting their career plans into action, career development 

programs often include career paths, professional maps, education, and training (Van de Ven, 

2007). Developing career goals, aspirations, goals, and goals were described as career 

planning. The process of setting career goals, identifying and utilizing educational and 

developmental opportunities, hiring a career coach, receiving career counselling, and seeking 

advice and direction from respected peers, managers, and subject matter experts all have an 

influential role in career planning (Schulz & Enslin, 2014). 

 

2.2.4 Human resources analytics 

HRA is considered a part of big data analytics in the literature (Bassi, 2011). People analytics, 

also known as workforce analytics, talent analytics, human capital analytics, and human capital 

analytics, is a subject of research that involves academics, practitioners, and technology 

providers in the human resources field (Falletta & Combs, 2020). In a nutshell, HR Analytics 

is a set of advanced analytics techniques that help to make better decisions in the field of human 
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resources (Tursunbayeva et al., 2018). HR Analytics uses big data and advanced analytics to 

make decisions about people, helping to improve the efficiency of the HR function. HR 

Analytics is used to help make decisions on a wide range of topics in the field of HR, including 

recruitment, retention, performance management, employee engagement, and workforce 

planning (Van den Heuvel & Bondarouk, 2017). Data mining, predictive analytics, and 

contextual analytics are examples of analytical techniques used in people analytics (HR 

analytics) to help managers make better decisions about their employees (Fernandez & 

Gallardo Gallardo, 2020). 

 

2.2.5 Organization performance 

Performance history can be divided into several categories. Etzioni (1960) thought 

organizations had been regularly evaluated based on their accomplishment or failure to achieve 

predetermined objectives. Lorsch (1970) offers an alternative method for gauging 

organizational performance, one that takes into account both the employees and the 

environment in which the company operates. During the 1980s, performance was defined as 

an organization's capacity to think about both its means and purposes. According to Adam Jr 

(1994), employee performance quality affected organizational performance significantly in the 

1990s. A company's performance in the first ten years of the 21st century was mainly defined 

as its capability to utilize its resources effectively to accomplish goals consistent with the 

company's goals while also considering the relevance of those resources to its customers. In 

this definition, efficiency, effectiveness, and relevance have all been taken into account. 

Accordingly, organizations that consistently meet the needs of their stakeholders are effective 

and perform well (Jenatabadi, 2015). 

 

2.3 Infrastructure and construction industry 

The infrastructure and construction industry is responsible for much of the modern world — 

from roads, bridges and tunnels to power plants, wastewater treatment facilities, airports and 

more (Kumar, 2022). It is also one of the largest industries in the world. Roads, airports, 
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sewers, power plants, sewage treatment facilities, water treatment facilities, dams, bridges and 

tunnels — all these things and more were built by the infrastructure and construction industry 

(Barbosa et al., 2017). 

 

Historically, the infrastructure and construction sector has been one of the least efficient 

industries. One-third of the world's economic growth has been attributed to the construction 

industry and one-fourth to manufacturing (Razkenari et al., 2020). However, the construction 

industry is prone to cost overruns and scheduling problems. Furthermore, the building industry 

needs goods that are quicker, cheaper, and of higher quality. The construction industry has 

reached a point where no specific solutions are possible, especially given the growing labour 

shortage that is raising labour prices, decreasing efficiency, and lowering quality. Technology, 

research, and digitalization investments have been low, industries have fragmented, contractual 

arrangements are convoluted, building standards have become complex, and other problems 

have contributed to low construction productivity (Barbosa et al., 2017; Razkenari et al., 2020). 

 

In Jordan, the infrastructure and construction industry is also a major economic force (Sweis 

et al., 2015). The majority of construction in Jordan is government-funded, but the private 

sector is also active. Most of the construction in Jordan is concentrated in the major cities and 

on the major highways and roads. Still, the industry is also expanding into other areas such as 

healthcare, education, retail and tourism. Roads, airports, sewers, power plants, sewage 

treatment facilities, water treatment facilities, dams, bridges and tunnels — all these things and 

more were built by the infrastructure and construction industry (Al Balkhy et al., 2021).  

 

According to Arif et al. (2017) and Bekr (2018), Jordan's construction industry is one of the 

most influential sectors of the economy. As a major employer and contributor to the country's 

gross domestic product (GDP), it contributes significantly to its GDP (Shurrab et al., 2018; 

Sweis & Jaradat, 2021). As the industry has grown, skilled workers have become scarce 

(Alqirem et al., 2018). For this reason, Jordanian construction companies should optimize their 

human resource management to plan, recruit, and train their workforce more effectively 

(Moussa & El Arbi, 2020). 
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2.4 Strategic human resources planning in the construction industry 

For Industry to be implemented successfully and maximize its potential to boost productivity, 

strengthen its competitive edge, and stay up with international trends, effective human resource 

management is essential (Ozkan-Ozen & Kazancoglu, 2021). Businesses needing to determine 

how to analyze performance and what procedures to follow to achieve maximum productivity 

can find strategic human resource management an essential strategy. The present literature is 

heavily devoted to studies related to the human aspects of Industry 4.0. The topics covered 

include workforce development, human resource management, and employee capabilities 

(Muscalu & Şerban, 2014; Ozkan-Ozen & Kazancoglu, 2021).  

 

One way to improve human resource management in the construction industry is to 

strategically plan the human resources needed to meet the current and future needs of the 

industry (Bartlett et al., 2016). One way to do this is through a strategic human resources 

planning process, which involves identifying the skills required to be successful in the industry 

and then planning and recruiting a workforce with those skills (Bagheri, 2016). This strategy 

has been used by construction companies in Jordan to plan their workforce, recruit skilled 

workers, and train those workers to be even better builders and contributors to the economy 

(Al-Qudah et al., 2020).  

 

The dynamic changes in the construction sector brought about by Industry 4.0 require a more 

strategic approach to human resource management (Bagheri, 2016). In fact, many scholars 

have argued that the successful implementation of Industry 4.0 will require a major shift in 

how organizations manage their human resources (James et al., 2022; Margherita, 2022). This 

shift will be necessary to ensure that organizations have the right mix of skills and knowledge 

in order to capitalize on the opportunities and challenges posed by Industry (Agarwal et al., 

2021). 
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2.5 The Strategic Dimension of Training and Development on Employee 
Performance 

According to Jehanzeb and Bashir (2013), human resource strategies, including training 

strategies, affect how organizations manage and implement human resource functions and, 

thus, how they perform in general. In order to achieve a competitive advantage, training 

strategies have to be integrated into larger frameworks that include organizational strategies. 

In order to make the right strategic decisions, the organization must visualize its future visions, 

draw its policies, define its long-term goals (Monday et al., 2015), and identify its strengths 

and weaknesses. Training is now considered one of the most important yet basic means of 

forming appropriate human resources in terms of quantity and quality, so it has become a form 

of investment in human capital. In other words, it helps individuals obtain the information and 

administrative and technical skills they need to be successful at their jobs, which in turn 

contributes to the positive performance of organizations (Ogbu & Osanaiye, 2017). It is based 

on ensuring that all of the resources of the organization, including human resources, are 

coordinated to ensure the implementation of the company's main strategy.  

 

Anitha (2014) emphasizes that the comprehensive and integrated approach to strategic human 

resource management involves coordination between all the organization's resources, 

including human resources. Another supplementary value will certainly emerge from the 

integration of all the resources of the organization. An organization cannot create all of these 

resources alone, so strategic management is a key to a good training function.  

 

There is a rapid change in the environment in which organizations operate. In addition to 

internal environmental factors, including human, material, and informational factors, there are 

also external environmental factors, such as economic, social, technological, or political 

factors, that are constantly changing, and organizations must therefore adopt clear strategies to 

maintain their competitive advantage as a result of this (Li et al., 2019). The relationship 

between the human resources strategy and an organization's global position has been shown in 

many studies, according to Uzoamaka and Innocent (2017). Moreover, organizations using an 

integrated human resource strategy achieve high-quality outcomes and perform their work 
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better (Thang et al., 2010). Adapting to challenges, rapid changes, and technological 

developments in light of globalization by optimizing and applying the appropriate methods 

available in this field. Considering the above, we conclude that most researchers who have 

studied the strategic approach to human resources focused on partnering with this resource in 

strategic planning. Currently, companies that apply global practices are shifting their focus 

from traditional approaches that were only focused on the performance of daily tasks to a more 

strategic approach that focuses on global practices (Jha, 2016). To ensure raising workers' skills 

to perform the organisation's various functions effectively, the organization must develop a 

clear strategic plan for human resources along with sub-plans, including activity and training 

functions (Goswami & Saha, 2021). 

 

2.6 Human resource analytics adoption 

Recent studies revealed a slow adoption of HRA by organizations. There are many 

fundamental reasons why human resource practitioners are slow to adopt new technologies, 

whether it is on an individual level (Marler & Boudreau, 2017) or an organizational level (Shet 

et al., 2021). A lack of required skills, management support, analytics, culture, and technology 

makes HR specialists reluctant to implement advanced HRA, according to Kapoor and Kabra 

(2014). Furthermore, because of their unfamiliarity with big data analytics, they may be 

hesitant to adopt it. Researchers found that few human resource managers had experience using 

big data analytics tools (Saxena et al., 2021). It remains unclear (Belizón & Kieran, 2022) how 

HRA can add value to the organization based on its strategic positioning and contribution to 

its operational deliverables across the organization since it is the most recent innovation in 

human resources management. It may also be challenging for human resources professionals 

to adopt these tools if they are unfamiliar with the statistical and mathematical analyses 

required (Shet et al., 2021). The perceived complexity of big data analytics may also 

discourage them from adopting it. Human resource professionals, for instance, believe that big 

data analytics is too complicated to understand, according to Fernandez and Gallardo Gallardo 

(2020). 
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There is growing interest in factors influencing HRA adoption as well as their implications for 

corporate performance (Aydiner et al., 2019). Although more companies invest in HRA, it 

seems to be a small part of their overall investments. Since HRA is not widely adopted (Singh 

& Muduli, 2021), quantifying its impacts on organizational success is difficult. Thus, no solid 

scholarly paradigm has been developed to understand HRA adoption within organizations 

(Dahlbom et al., 2020; Margherita, 2022). The fact that HRA is becoming more common in 

businesses is despite the fact that there is a startling lack of research on the topic (Margherita, 

2022). According to the existing literature (McCartney & Fu, 2022), however, HRA cannot be 

applied to practical business processes. 

 

In spite of the lack of adoption of data analytics by human resources, further research is needed 

to prove their effectiveness, acceptance, and adoption in various sectors (Shet et al., 2021). 

Therefore, two crucial questions need to be addressed: Why do human resources organizations 

seem so slow to adopt big data to help them drive their businesses forward? In what ways does 

the adoption of innovative technology affect the performance of a project? 

 

2.7 HRA and Project Performance 

Al-Dmour et al. (2017) describe HRM as a crucial component of a company's success. Amit 

and Belcourt (1999) argued that it provides a competitive advantage to an organization by 

contributing to its success. The way HRM strategies and policies are implemented affects work 

experience and employment relationships (Bodla & Ningyu, 2017). Several studies have 

shown that HRM practices influence project performance (Huemann et al., 2007; 

Wickramasinghe & Liyanage, 2013). As a result, employee management practices have been 

found to have an indirect impact on project performance (Keegan et al., 2018). 

 

According to related studies, HRA plays an important role in recruiting and retaining talent in 

the human resource domain. Various employee benefits, such as healthcare, retirement plans, 

and supplemental expenses, can be provided through HRA (Belizón & Kieran, 2022). In 

essence, HRA is an emerging practice that focuses on quantitatively analysing employee data 
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to identify potential and current performance issues (Larsson & Edwards, 2022). HRA has 

been shown to improve HR practices by providing data-driven insights (Gurusinghe et al., 

2021), improving employee productivity (Gaur et al., 2019), reducing attrition and turnover 

rates (Gobble, 2017), and improving employee engagement and satisfaction (Qamar & Samad, 

2021). HRM practices can be improved using these data-driven insights (King, 2016). In 

addition, HRA can be used to assess the value of human capital and HRM practices and ensure 

that they are aligned with strategic objectives (Huselid, 2018; Larsson & Edwards, 2022). 

 

The availability of skilled workers has also been shown to affect the performance of 

construction projects (Hussain et al., 2020). There is evidence that HRA enhances workers' 

skills and improves their talent (Gurusinghe et al., 2021; Zang & Ye, 2015). HRA can be 

argued to improve HR practices and boost worker skills by implementing HRA in HR 

practices.  In light of the fact that HRA falls under big data analytics, this argument is also 

supported by studies examining big data analytics' impact on project performance 

(Gunasekaran et al., 2017; Mangla et al., 2020). Using big data analytics to enhance decision-

making enhances a variety of aspects of project performance, according to Mangla et al. 

(2020). 

 

2.8 The impact of training and career development on employee performance 

Human resource management has been shown to be associated with company performance in 

previous studies (Stavrou & Brewster, 2005; Stavrou et al., 2010). Organizational effectiveness 

is enhanced by training design, according to Khan et al. (2011). It was also found by Thang et 

al. (2008) that training may result in an increase in sales. Additionally, training increases the 

productivity of a manufacturing company. According to Ramazani and Jergeas (2015), 

assessing project management development might help to train and prepare future project 

managers. Furthermore, Enshassi and Burgess (1990) stressed the importance of training 

building site managers who interact with Middle Eastern workers. In contrast, Detsimas et al. 

(2016) hypothesized that workplace training has a significant impact on job growth. 
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Rui et al. (2015) claim that managers' training programs always affect their staff's performance. 

Furthermore, a training program could increase worker efficiency and productivity. According 

to Barker and Ingram (2011), employees' ability to perform directly impacts a company's 

success and keeps it competitive. There are many factors that influence how well employees 

perform, including compensation and bonuses, fringe benefits, recognition, working 

conditions, empowerment, attitudes toward work, communication style, the flexibility of 

working hours, and job expansion (Manzoor, 2012). 

 

In the construction industry, training is critical for employees to perform their job functions 

(Tabassi et al., 2012). Construction training is important for employees to learn the specific 

skills and knowledge required to perform their job functions (Ghodrati et al., 2022; Manzoor, 

2012). For example, construction employees need to learn the specific skills and knowledge 

required to perform their job functions, such as the required equipment and safety measures 

(Ghodrati et al., 2022). 

 

Managers play an important role in ensuring that employees receive the training they need to 

perform their job functions (Ozkeser, 2019). Managers are responsible for designing training 

programs that are appropriate for their employees and for ensuring that employees receive the 

training they need to perform their job functions (Dos Santos et al., 2018).  

 

Moreover, the management research revealed that the training and development of employees 

would, in turn, influence the overall organizational performance (Mozael, 2015). Specifically, 

the research found that when employees are well-trained and up to date on changes in their 

field, they are more likely to be creative and innovative. They also tend to be less likely to 

make mistakes, which can lead to improved efficiency and productivity. Overall, these findings 

suggest that providing employees with adequate training opportunities is an important way to 

help organizations stay ahead of the curve and improve their performance overall (Anam Amin 

& Lodhi, 2013; Potnuru & Sahoo, 2016). 
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Meanwhile, Farooq and Khan (2011) found that efficient training activities improved the 

quality of completed work and the efficiency of those receiving training, thereby improving 

production. Training and feedback help improve employee performance by highlighting 

strengths and weaknesses. Tahir et al. (2014) assert that training can be expensive for the 

organization, making it imperative to identify employees who lack the skills or knowledge 

required for training. It is important for management in an organization to identify areas of 

poor performance or actual skill and knowledge gaps before implementing training programs. 

 

2.9 Related theories 

This section presents the underpinning theories that informed the development of research 

assumptions and conceptual frameworks. As such, two main theories were employed: 

resource-based view theory (RBV) and technology-organizational-environmental framework 

(TOE). 

 

2.9.1 Resource-based view theory (RBV) 

A resource-based view (RBV) has emerged as one of the most important explanations for 

enduring firm performance variations. It was only after extensive theoretical development and 

dissemination in the 1980s and 1990s that basic RBV logic started to have an impact on 

empirical research in the field. Resource-based thinking also influenced work in non-strategic 

management disciplines, such as human resource management, marketing, management 

information systems, and operations research (Barney & Arikan, 2005). RBV is a powerful 

way to understand how people make decisions and the role of resources—such as money, time, 

and information—in shaping their decisions. The theory is based on the idea that the 

availability of resources is central to making decisions (Hoopes et al., 2003). When faced with 

a decision, people utilize their available resources to produce the best decision. The theory has 

been applied to a wide range of decision domains and has been shown to be useful for making 

decisions in domains where they have not been studied before (Coates & McDermott, 2002). 

Figure 2.1 shows the resource-based view theory framework. 
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Figure 2. 1 Resource-based view theory framework 
 

It has been widely accepted that the RBV is a key theory in strategic HRM. In strategic 

management literature (Boon et al., 2018; Wright & McMahan, 1992), the RBV is used to 

explain how HR systems can be a source of competitive advantage. Since individual HR 

practices are easily detectable and copied, they cannot provide a source of sustained 

competitive advantage. However, systems of HR practices can be more difficult for rivals to 

copy due to their causal ambiguity and social complexity (Becker & Huselid, 1998). In addition 

to the RBV, strategic HRM academics have used the behavioural perspective (Schuler & 

Jackson, 1987) to argue that HR systems are designed to encourage acceptable employee 

behaviour based on the context of the organization. As a result, HR systems enhance corporate 

performance by developing and preserving priceless human capital assets (Jiang et al., 2012). 

In addition to the requisite knowledge and abilities, the HR system must also elicit desired 

employee behaviours because employees have agency over their behaviour (Schuler & 

Jackson, 1987). 
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2.9.2 Technology–organization–environment (TOE) framework 

To understand the organizational factors that affect a firm's adoption choices, Tornatzky and 

Fleischer developed the technology-organization-environment (TOE) framework in 1990. In 

accordance with the TOE paradigm developed by Tornatzky et al. (1990), there are three key 

contexts that influence how an organization adopts and accepts new technology. In order to 

increase organizational productivity, the technological environment takes into consideration 

internal and external technologies (Lippert & Govindarajulu, 2006). 

 

Organizational context is established by identifying the resources that can assist the adoption 

of the innovation. There are various characteristics of an organization, such as its size, scope, 

formalization, interconnectedness, and complexity, as well as its human resource capabilities 

and accessibility. In addition to the industry in which a firm operates, its competitors, access 

to outside resources, and government relationships, the environment in which it operates 

influences its performance (Lippert & Govindarajulu, 2006; Tornatzky et al., 1990). 

 

The Technology–Organization–Environment (TOE) framework is a useful way to think about 

the broader context in which an organization’s technology operates. It describes an 

organization’s technology as a set of tools that are used to accomplish a particular goal and 

how those tools interact with other systems and processes in the organization (Maduku et al., 

2016). The framework’s starting point is the environment in which technology is used, and it 

provides a way to think about the full system in which technology operates. The framework 

can be used to better understand where to focus when working on a particular technology 

problem, or it can be used to guide a technology project and evaluate its impact on the 

organization as a whole (Shet et al., 2021). Figure 2.2 shows the TOE adoption theoretical 

framework. 
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Figure 2. 2 TOE adoption theoretical framework. Tornatzky et al., (1990) 
 

 

 
 
 
 
 
 
 
 
 





 

 
CHAPTER 3 

 
 

EFFECT OF STRATEGIC DETERMINANTS OF TRAINING AND 
DEVELOPMENT ON EMPLOYEE PRODUCTIVITY: AN EMPIRICAL STUDY ON 

THE INFRASTRUCTURE CONTRACTING COMPANIES 

Ahmad Abujraiban1, Gabriel J. Assaf1 

 
 

¹Department of Construction Engineering, École de Technologie Supérieure  
1100 Notre-Dame Ouest, Montréal, QC H3C, Canada.  

 
 

Article submitted to the International Journal of Engineering Business Management, 
October 2022 

 
3.1 Abstract 

For training and development T&D to be effective, it must be planned and organized to achieve 

specific goals that contribute to achieving the goals of the company, and it must be directed to 

all employees, their categories, and at all administrative levels of the company. Hence, this 

paper highlights the importance of top management on the strategic dimension of the corporate 

training function, leading to improved employee performance, productivity, organizational 

goal achievement, and company competitiveness. A questionnaire was designed and 

administered to infrastructure construction professionals to assess the potential influence of 

T&D on employee productivity. Then, the data from (172) surveys were analyzed using 

Analysis of Moment Structures AOMS to build a practical model on the effect of T&D on the 

performance of the employee in infrastructure contracting companies. A flexible design was 

created which investigated the correlation between three independent variables (training 

process stages, diversity of training programs, and management support) and one dependent 

variable which presented performance quality of employees. The dimensions of the three 

independent variables were composed of six items that fairly cover the aspect of each one while 

the target variable (performance) was made up of 12 items. According to PCA analysis, the 

management support variable captured 70% of the study's variance. Additionally, with a mean 
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score of 3.14, training program diversity got the highest overall score. According to analysis, 

the study sample was divided into three groups: A contained 50% managers/supervisors and 

50% employees, B contained 30% managers/supervisors, and C contained 80% employees. 

The research findings indicated that T&D have substantial impacts on the employee’s 

performance in the aforementioned sector. Therefore, the company must maintain employee 

career development, so that they can continuously improve the employee's performances and 

careers. Thus, this paper contributes to the improvement of the organizational and employee 

performance levels, as well as providing the decision-makers and policymakers with the 

importance of development and training in the construction sector. 

 
Keywords: Training; Development; Performance Quality; AOMS; Infrastructure Contracting 
Companies. 
 
3.2 Introduction 

The theory of human capital developed by Becker (1964) emphasizes the importance of human 

resources and is one of the most important determinants of economic and social development 

(Johnson and Bartlett, 2018). According to (Sugianingrat, et. al., 2019), employee performance 

is a key factor in achieving the organization's goals, and employee satisfaction with their job 

will lower work turnover. All of these factors have a significant impact on the employee's 

performance and aid the employee in achieving their individual goals. Training and 

development contribute to improving the level of employee performance. This changing 

behavioral phenomenon may frustrate the employee's motivation and enhance his energy and 

level of participation, removing inefficiency and fatigue. Therefore, training and development 

contribute to making the employee exert his utmost efforts to achieve organizational goals that 

raise the general performance of employees (Susomrith, et.al, 2019). Training and 

development are one of the main reasons for developing and improving the performance and 

efficiency of employees by providing them with the information and knowledge they lack, 

developing their abilities and skills, and modifying their attitudes and behavior towards work 

in order to raise the level of efficiency, improve performance, and increase productivity to the 

highest level of quality and speed. Therefore, training is of paramount importance as a key 

element of human resource development (Tu, et.al, 2011). 
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Swanson and Holton (2001) indicated that training is “a process of systematic development of 

knowledge and experience related to the work of people for the purpose of improving 

performance". Since employees are key factors for the success or failure of the organization, 

the performance of employees is not a fixed phenomenon, but it rather changes and fluctuates 

according to external factors (Washington, et.al, 2003). Training and development therefore 

help employees perform consistently under a variety of conditions, and consistent performance 

may help increase a trainee's self-efficacy or self-management skills (Saira et.al, 2020). 

 

 

Albrecht and Marty, 2020 believe that employees must be sufficiently familiar with multiple 

skills, must be well trained, and that the success of training and development requires attention 

in planning, implementation, and follow-up because of the importance of training as an 

essential component in human resource development. The organization must also adopt this 

approach as a strategic mechanism in which it seeks to motivate employees to achieve 

predetermined goals. According to (Latham, 2011), it requires the organization to work 

continuously to improve the performance of its employees to face and overcome competition, 

as competitiveness depends on the concept of performance that is related to training and 

development, and when employees receive adequate training and development, this helps to 

improve their performance in carrying out the tasks assigned to them (Lennick & Kiel, 2007). 

One of the most important factors for a company's success is human resources, as they carry 

out the company's activities (Yong et al., 2020). In each unique environmental context, 

companies must develop and use their human resource potential as much as possible to provide 

optimal output. Good performance is a manifestation of employee work and is usually used to 

evaluate members as well as the organization. Thus, companies must improve employee 

performance (Nasution et al., 2020). Every company or organization must also provide the 

necessary evaluation tools for employee performance. The results of the evaluation can be used 

as information for management decisions about the increase in salary/remuneration of 

employees and the level of performance (Noe and Kodwani, 2018). 
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This study investigates at how individuals performing in one of Jordan's main industries- the 

infrastructure contracting industry-perform in relation to training and development as a 

strategic dimension. The foundation and skeleton of any development is infrastructure. The 

quality of life and the advancement of humanity are therefore dependent on it, even though it 

presents a significant barrier to investment and economic growth. This industry is also seen as 

having the greatest impact on job growth. The building industry is expanding and has a 

substantial impact on a nation's economy. As a result, the primary goal of this study is to 

examine the effects of training and development as a strategic factor on employee performance. 

 

Objective of the current study 
The goal of the current study is to determine how strategic training and development factors 

affect employee productivity in Jordan's thriving infrastructure contracting industry. Speaking 

of Jordan's training and development environment makes sense as well. All employees in this 

active sector can participate in some training and development programs for public entities 

thanks to the ministry of public works. One of the most significant industries in Jordan is 

infrastructure contracting, and it is crucial to teach and rehabilitate individuals if this industry 

is to continue and succeed (Ahmad et al., 2017). The current study aims to ascertain the impact 

of training and development in a number of construction corporations operating in Jordan and 

the factors impacting employee performance, effectiveness, and efficiency in light of the 

pressing need for training and development. The results of the current study will help identify 

the factors that influence training and how it affects workers' ability to do their jobs effectively 

and efficiently in the infrastructure contracting industry. The impact of training and 

development on the productivity, effectiveness, and efficiency of personnel inside a large 

infrastructure contracting service company will be examined in one of the most prestigious 

empirical studies. 
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3.3 Research Background 

According to the skills, abilities, and talents of the workforce, employee training is developed. 

Relevantly, employee career development aims to improve the conceptual and functional 

capabilities of employees in accordance with their needs, the situation, and the company.  

 

Companies must meet these requirements when employees deserve them. In addition to that, 

most developing countries are not rich in natural resources, so their stages of development are 

rather limited. These countries rely on their human resource wealth, which has motivated them 

to invest in training employees and rationalizing their use in order to achieve the necessary 

increases in production and development. Then, based on the solid foundations of training 

work, they raise society's level of performance in order to achieve these countries' development 

goals. A special model is needed for developing countries and at the same time, these countries 

should be characterized by a revolution in the world of technology and information (North et 

al., 2014). 

 

Additionally, the identification of training needs is the basis of the training process, and their 

successful identification helps in progressing the training in the right direction. Identification 

of training needs is an ongoing and evolving process that changes according to the changing 

economic and social conditions of society and the development plan (Fayyad et al., 2010). 

Failure to provide effective career development training for employees is also 

counterproductive for businesses, as the company risks devaluation (lower performance levels) 

and losing its most valuable asset, i.e., employees. In fact, undervaluing and losing employees 

has a knock-on effect on the company's productivity and profits. However, Paais and Pattiruhu 

(2020) pointed out that the determination of employee performance results from the work 

process planned according to time and place based on the employees and organizations 

involved in the circumstances. For example, in infrastructure contracting companies that use 

training and career development systems, employee performance levels are generally about the 

same as in other companies. The success of the companies is primarily how this outcome is 

reflected. This study investigated the impact of employee training and development on the 
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productivity of Jordanian infrastructure contracting firms' employees. Amoy et al. (2019) assert 

that training is meant to enhance performance in certain occupations for which they are 

accountable or in positions connected to their jobs. The writers also made a novel distinction 

between training and development.  

 

Development, in particular, is a progressive learning process used by managers to 

systematically master abstract and theoretical concepts. Furthermore, Saz-Gil et al. (2020) 

stated that development necessitates the implementation of all learning and development 

activities. The author stated that goals should be long-term and assist employees in achieving 

their personal and organizational objectives. Based on Bashir and Jehanzeb (2013), training 

and development express the efforts of companies to provide resources for employees to learn 

and produce high-level, job-relevant skills. Alternatively, some experts use training and 

development as dual or interchangeable terms (Obisi & Ph, 2011). Training or coaching aims 

to increase knowledge and skills, change employees’ attitudes and behaviors, and increase 

productivity and company success. On the other hand, development can relate to the needs of 

employees and organizations in the future. 

 

All organizations evaluate employee performance in formal or informal ways. Some examples 

of variables in organizational performance evaluation include: (1) organizational work 

standards, (2) employees’ actual performance, (3) employee performance can be defined as a 

method that involves providing feedback to the employees to eliminate performance 

deficiencies and motivate them (Paul, et al., 2006). While performance evaluation and its 

measurement tools are related, they are still different tools. Performance evaluation offers 

suggestions about what changes to make to increase performance (Pai, et.al, 2014).  

 

Benchmarking is another performance metric that assesses an organization's current state and 

determines whether or not it has met its objectives. Nonetheless, it is impossible to determine 

whether the enterprise is successful or unsuccessful based solely on this metric. A detailed 

performance appraisal, on the other hand, allows one to make an informed decision about 

whether the enterprise is successful or not (Wiggins, 2011). In addition to that, employee 
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evaluation is essential to employees as well as organizations. Successful employees want to 

see the reward for their work. Unfortunately, when employee evaluation is not based on 

accurate data, the morale and enthusiasm for work decrease. 

 

Training is one of the HR functions, which enhances employees' knowledge, abilities, and 

attitudes. Scholars affirmed that motivation is another human resource function that embraces 

employee behaviors, which eventually enhances companies' profitability and productivity 

(Sweis et al., 2019). Employees are driven to expect a target and a reward to be achieved in the 

course of action. Therefore, it is vital to understand how to inspire people to reach their 

objectives (Jatarona, 2018). 

 

Tai (2006) said that workers would have outstanding performance in their work provided they 

had the necessary abilities and were taught. Companies thus require adequate training to keep 

the necessary competency in their personnel. Paynes and Schrader (2004), accordingly, 

mentioned the methodical approach to successful training and evaluation is the first step. Then, 

the aims are developed, followed by the determination of the approaches and techniques to be 

used.  

 

Previous research has shown a favorable link between the management of HR and corporate 

success. For instance, Khan et al. (2011) demonstrated the favorable impact imparted by 

training design on organizational performance. Moreover, the need for training among building 

site managers dealing with multicultural employees in the Middle East has been explained by 

Detsimas et al. (2016) who suggested that training in employment has a substantial influence 

on employment growth. 

 

Milhem et al. (2014) also demonstrated that training is an important activity in employee 

education, where the learning process is carried out in the short term to increase knowledge, 

attitudes, and skills. Improved employee education assists businesses in meeting their 

objectives and staying competitive. As a result, training is an essential activity for improving 
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current as well as future employee performance, along with company performance. This 

finding backs up a previous study that discovered training has an effect on performance.  

The validity of training to improve employees' performance can be determined by determining 

if the training produces a satisfactory investment return, which is an important component of 

the organization's future growth strategy. Coaches, participants, materials, methods, 

objectives, and the environment are all training factors that can affect employee performance 

(Kumari et.al, 2014). 

 

The Strategic Dimension of Training and Development on Employee Performance 
Jehanzeb and Bashir (2013) Human resource strategies, including the training strategy, have 

an important role in changing the practices associated with the functions of human resource 

management and thus affecting the performance of the organization in general. Especially in 

the field of achieving competitive advantage, the training strategy must work in a larger 

framework that includes the strategy at the level of the organization as a whole, which is an 

initial visualization of the organization's future visions, drawing its policy, defining its long-

term goals (Monday et.al, 2015), and indicating strengths and weaknesses, with the aim of 

making the right strategic decisions. Today, training has become an investment in human 

capital, as it is considered one of the most important yet basic ways to form suitable human 

resources in terms of quantity and quality, as it works to provide individuals with information 

and administrative and technical skills necessary to perform their work efficiently and 

effectively, and this is thus reflected positively on the work and performance of organizations 

(Ogbu and Osanaiye, 2017).  

 

Anitha, (2014) basic idea behind the comprehensive and integrated approach to strategic 

human resource management is coordination between all the resources of the organization, 

including human resources, to ensure that everything it does will lead to the implementation 

of its main strategy, and there is no doubt that the integration of all the resources of the 

organization with each other will eventually lead to the emergence of another supplementary 

value. None of these resources can be created alone, and this is one of the primary benefits of 

strategic management for a good training function in an organization.  
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The environment in which organizations operate is changing rapidly. The internal 

environmental factors, whether they are human, material, or informational, as well as the 

external environmental factors, (Li et.al, 2019) whether they are economic, social, 

technological, or, political, are in constant change, and this matter, thus imposes on  

organizations the need to adopt clear strategies in order to preserve their competitive 

advantages. According to Enyioko and Ikoro (2017) Competitiveness, many studies have 

shown the existence of a relationship between the human resources strategy and the global 

position of organizations. Also, organizations that use an integrated human resources strategy 

perform their work and develop better and achieve high-quality levels (Thang, et.al, 2010).  

 

Optimizing and applying the best methods in this field in order to be able to face challenges, 

rapid changes, and technological development in light of globalization. We conclude from the 

foregoing that many researchers who dealt with the strategic approach to human resources 

focused on partnering with this resource in the strategic planning process, as the traditional 

approach that was confined to the performance of the daily business has begun to become 

extinct, and in present times, the focus has shifted for many companies that apply global 

practices (Vinita, 2016). In this field, it is moving towards the existence of a clear strategic 

plan for human resources and the presence of sub-plans, including the activity and training 

function, in order to ensure raising the skills of workers in order to perform the various 

functions of the organization, efficiently (Goswami and Saha, 2021). 

 

3.4 Literature review and hypotheses development 

3.4.1 The effect of training on employee performance 

Employee performance should improve according to the training courses to which they belong, 

and training contributes to providing and supporting employees to perform better. Haryono et 

al. (2020) showed that training and promotion had a positive and significant impact on job 

motivation. Further training, promotion, and job motivation had a positive and significant 

impact on job performance but job motivation did not play any significant role in mediating 
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the effect of training and promotion on job performance. Meanwhile, Kaur et al. (2018) 

indicated that both training and soft skills had a significant impact on employee performance. 

Interestingly, interpersonal skills have a relatively greater impact on performance than training. 

Additionally, Hanaysha (2016) noted that employee training has a significant positive impact 

on organizational commitment. However, employee training has an impact on performance; 

the following hypothesis can thus be tested: 

H1: Training will be positively related to employee performance. 
 
3.4.2 The impact of career development on employee performance 

A career development is a series of positions held by a person during their employment in a 

corporate environment through education and training. HR management provides career 

development primarily to improve and increase employee effectiveness so that they can make 

the best contributions to the company's performance and goals. According to Markos et al. 

(2010), an organization’s efficiency and effectiveness depend on its HR’s good and bad 

development. Thus, the organization’s employee career development program is essential for 

the organization’s advancement. This influence is especially significant, given that knowledge 

and technology are rapidly growing.  

Career development is one of the most important factors that influence performance. Ismail 

and Rishani (2018) demonstrated that career development fully mediated the relationship 

between performance appraisal satisfaction and creative behavior in light of developments in 

the business environment and technology. Career development, according to Napitupulu et al. 

(2017), has a direct positive effect on perceived organizational support, motivation, and 

emotional commitment. However, career development does not have a direct impact on 

performance. In addition to that, Jyoti and Sharma's study (2015) revealed that guidance 

functions significantly affect the career development of call center employees. Moreover, 

mentoring culture and mentoring structure harmonize the relationship between mentoring 

functions and career development. However, these findings theoretically suggest that career 

development may depend on the extent to which an organization can provide perceived 

organizational support and motivation in enhancing emotional commitment and performance 

(Monday et.al, 2015). The following hypothesis can be proposed: 
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H2: Career development will be positively related to employee performance. 
 
3.4.3 The impact of training and development on performance 

Whereas an employee's performance is represented by their training and development, 

practitioners must understand the value of participatory factors in order to compete effectively 

at the national and global levels through effective implementation of the participatory strategy 

(Metto and Kimutai, 2017). Additionally, training and development are based on the premise 

that employees' attitudes, skills, behavior, abilities, and competencies need to be improved in 

order to achieve the set organizational goals and objectives. Siddiqui and Sahar (2019) found 

the possibility of practical inclusion for managers and employees alike, as they can increase 

the level of participation in the company through the process of strategic and tactical 

communication and through fulfilling the training needs of employees to meet the requirements 

of current job settings.  

 

Nwaeke and Obiekwe (2017) indicated that the main objective of employee training and 

development is to develop employees’ skills, knowledge, and competencies, which are vital in 

enhancing organizational effectiveness, productivity, and profitability, as well as in developing 

some competitive advantage over competitors. 

 Moreover, Asfaw et al. (2015) found that training and development have a positive 

relationship with the effectiveness of employee performance. It is desirable that the 

administrative office maintain the provision of training and development activities for 

employees and ensure that employees participate in planning, identify the need of skill or skill 

shortages, and evaluate training and development programs. Accordingly, the following is the 

hypothesis: 

H3: Training and development will be positively related to employee performance. 
 
3.4.4 Conceptual Model 

Employee training represents an organization's primary lever for enhancing its human 

resources. It is regarded as one of the best techniques for boosting worker productivity, 
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informing new hires of organizational goals, keeping the best workers on board, and managing 

market and business changes (Bassi & McMurrer, 2008). However, businesses frequently 

hesitate before allocating funds for their employees' training and development. This 

predicament is partly brought on by the challenge of determining how this expenditure would 

affect organizational and financial outcomes (Bassi & McMurrer, 2008). The phenomenon 

being studied is typically described, explained, predicted, or controlled by an explicit or 

implicit theory in most research studies. Although a conceptual model is more abstract than a 

theory and a theory may be derived from a model, the framework is deduced inductively from 

the theory. Theories are frequently related to conceptual models and frameworks (Burns & 

Groves, 2001). By integrating theoretical and research concerns about training & development 

and career development and their relationships with job performance, effectiveness, and 

efficiency in the construction organization, the current study examined a model (Figure 3.1) 

that was derived from a survey of the literature. 

 
Figure 3. 1 Hypothesized model of the current study 

  
The study also made the assumption that the factors under investigation—such as the stages of 

the training process, management support, and the variety of training programs—are 

interconnected and capable of supporting performance quality, effectiveness, and efficiency in 

the organization either singly or collectively. 
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3.5 Methodology 

3.5.1 Participants 

According to Suárez et al. (2017), a quantitative research method is one that describes in detail 

the issues that need to be solved and for which a hypothesis is made by the conclusions from 

the data processing results made by the researchers. This research method is a quantitative 

descriptive research method. The participants in this study were HR representatives from 

Jordanian infrastructure contracting companies. According to Yang et al., the sampling 

strategy utilized in this study was accidental sampling (2021). The Slovin formula was used to 

collect samples for this sampling technique. The sample consisted of 172 employees in the 

construction services sector who worked for numerous construction services companies in 

Jordan, and what was taken thus reflected the HR in the field of construction services.  

 

Demographic factors including gender and age were recorded as control variables in the study. 

The study's core participants primarily came from managerial positions in numerous Amman-

based construction enterprises (Jordan). They were the only ones who needed to be targeted 

because they were anticipated to give a thorough response regarding the strategic significance 

of training and development in the company. Additionally, there were many managerial staff 

at the company headquarters, thus the research purposefully selected more managers than non-

managers as participants in order to obtain the broadest representation. 61% of them were in 

mid-management, 27% were on the front lines, and 12% were from upper management. 72% 

of the 172 participants were men, while 21% were women. 

 

Furthermore, the results found that education levels were the highest for bachelor’s degree 

holders and the lowest for diploma holders. In addition, the majority of respondents were 

employees while the smallest fraction of respondents were unit heads. In terms of work 

experience, results show that most respondents had been working for less than 5 years, while 

27.9% had 6 – 10 years of work experience, and the lowest percentage was among those 

working between 10 and 15 years.  
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The analysis was also performed on the second moderator variable, which is competitiveness, 

and    the obtained values ranged between 0.819 and 0.854 for the study tool. Further, the result 

of the implementation of training policy score was 0.842.  

 

For Cronbach’s Alpha results: stages of training process scored 0.854, the quality of training 

programs scored 0.827, and the performance quality scored 0.819. As shown, the values were 

all higher than 0.60, which means that there is internal consistency between the questionnaire 

items (Zikmund, 2013). 

 

3.5.2 Sampling 

The respondents were managers working for various construction firms in Amman, Jordan, 

and there were 172 people in total. To collect data, a mail survey was carried out between 

December 2019 and February 2020. The company's identity would not be revealed for ethical 

concerns, as was promised. The surveys were initially distributed to 100 managers, and the 

responders were chosen at random. Regarding the mailing of the surveys, 50 were returned due 

to incomplete addresses or respondents who had relocated to unidentified areas. From the 

original 172 surveys sent out, 172 were undeliverable. Of the remaining 98 surveys, 54 

responses were received, and 43 of those were determined to be complete. 50% was the actual 

response rate, which was deemed satisfactory. Each participant received a letter from the 

researcher outlining the context of the study, which was attached to the questionnaire. The 

responders' identities and contact details weren't inquired about. Following ethical approval, 

the questionnaires were mailed to all employees. Employees received assurances regarding the 

privacy of their answers. 

 

3.5.3 Measurement 

Figure 3.1 shows the instrument's three independent and one dependent variables. There were 

a total of four variables, each with its own set of items, totaling 30 questions. Six items made 
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up the dimension for management support, training process stage, and diversity of training 

programs. The employee's performance dimensions had a total of 12 items. A thorough 

examination of the literature was done to verify the reliability of the self-administered 

structured questionnaire. According to Stevens (1996), there must be about 20 respondents for 

each variable in order to frame an instrument and subsequently collect data in a quantitative 

study. This also supports the statistical power of the study. The study's effective sample size 

was 43, with 3 independent factors and 1 dependent variable, each with 6 items, to determine 

the degree to which these items explained the dependent variables. As a result, the instrument 

is justifiable. Job performance was the dependent variable, and management support, the stage 

of the training process, and the diversity of training programs were the independent variables. 

The 5-point Likert scale, which ranges from extremely high to very low, was utilized for all 

items. Each construct's items were direct, easy-to-understand, and short sentences. The extent 

to which each participant agreed with each question was indicated by a check mark next to it 

(scale was provided at the beginning of the questionnaire). Additionally, the questionnaire was 

distributed to six subject-matter experts in order to confirm the accuracy and dependability of 

the data. SPSS for Windows 11.5 was used to examine the data that was obtained. Cronbach's 

alpha value was calculated to gauge the items' reliability. Factor analysis was carried using 

principal component analysis PCA to get the highest alpha value. The analysis of Pearson 

correlations and linear regression were applied to test the hypothesis. 

 

3.5.4 Collinearity Test 

Collinearity is a condition in which some independent variables are highly correlated. In fact, 

the total number of items making the independent variables was 18 and hence checking 

collinearity among variables is necessary for better results. In order to determine the presence 

of a collinearity problem in the relationship between the independent variables, the Variance 

Inflation Factor (VIF) was calculated. The VIF statistically quantifies the severity of 

multicollinearity in an ordinary least squares regression analysis. The VIF shows how much 

the variance of an estimated regression coefficient increases because of collinearity. For 

training and development, the VIF values are less than five and range between 4.49 and 7.28. 
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According to Kaiser (1981), the VIF value = (1/Tolerance) must be less than 10. In particular, 

the implementation of training policy scored 4.49, stages of training process scored 7.28, and 

the quality of training programs scored 6.23. These findings do not indicate a strong 

relationship between training and development, and there is no collinearity problem in these 

variables. 

 
3.6 Results 

3.6.1 Factor Analysis 

Factor analysis by principal component analysis and other statistical parameters are presented 

in Table 3.1. Moreover, the clustering of workers based on their answers on the questionnaire 

are provided in Figure 3.2. 

 

Table 3. 1 Eigen values, mean, SD and total variance of the items described in the study 

 Variables Eigen 
values 

 
 
variance
% 

Mean  SD Management 
support 

Training 
Process 
Stages 

Diversity 
of training 
programs 

Perform
ance 
quality 

Managemen
t support 17.5 69.4 2.93 1.12 1.0       

Training 
Process 
Stages 

0.13 
7.3 

3.04 1.29 0.87 1.0     

Diversity of 
training 
programs 

0.09 
4.3 

3.14 1.31 0.85 0.91 1.0   

Performanc
e quality 0.06 

2.1 

2.82 1.16 0.78 0.82 0.81 
1
.
0 
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Figure 3. 2 Generated dendrogram of all workers underwent the study. 

 EM Employee, DEM Department manager,  DEC Department Chief,  
SUP Supervisor 

 
 
3.6.2 Hypothesis Verification 

This paper’s results section analyzes the relationships between the variables and the tested 

hypotheses, which requires specific statistical techniques. However, the means and standard 

deviations of the sample’s estimates regarding the dimension variable “implementation of 

training policy” ranged between 2.74 and 3.28, with a mid-range evaluation score, and item 6 

came first, which represents “The administration allocates a special budget for training its 

employees at all levels of administration.” This variable had a mean of 3.28, with a middle 

degree. Item 2 ranked last, representing “Top management in the company is interested in 

training strategies while designing the training plan for its employees.” It had a mean of 2.74 

with a middle degree, and the dimension as a whole had a mean of 2.93 with a mid-range 

evaluation score. 
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In addition, the means and standard deviations of the sample’s estimates about the items of the 

dimension “Stages of training process” ranged between 2.88 and 3.21, with a high evaluation 

score. Furthermore, item 2 came first, representing the idea that “Training programs are 

designed based on clear and written objectives,” with a mean of 3.21 and a middle degree. Item 

3 ranked last, which states that “Trainees are selected based on prior identification of the skills 

and knowledge necessary to practice their jobs,” with a mean of 2.88 and a middle degree. 

Overall, the mean of the dimension as a whole is 3.04, with a mid-range evaluation score. 

 

The means and standard deviations of the sample’s estimates about the items of the dimension 

“quality of training programs” ranged between 2.98 and 3.23, with a middle evaluation score. 

Additionally, item 2 came first, which states that “The company provides various training 

programs throughout the year,” with a mean of 3.23 and a middle degree. Item 5 ranked last, 

which states that “The company is interested in using technology in training programs,” with 

a mean of 2.98 and a middle degree. Ultimately, the mean of the dimension as a whole is 3.14, 

with a mid-range evaluation score. 

 

The means and standard deviations of the sample’s estimates regarding the variables of the 

“Performance quality” dimension ranged between 2.91 and 2.65, with a high evaluation 

score. Item 6, specifically, came first, which states that “The company’s HR can be minor,” 

with a mean of 2.91 and a middle degree. Item 9 ranked last, which states that “HR in the 

company are committed to abiding by regulations, instructions and work ethics.” It has a 

mean of 2.65 and a middle degree. Finally, the mean of the dimension as a whole is 2.82, 

with a mid-range evaluation score. 
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Figure 3. 3 Ratings for the training and development components and the  

employee’s performance of Jordanian infrastructure contracting companies 
 
3.6.3 Hypothesis Testing 

H0_1: Is there a relationship between infrastructure contracting companies’ training policy 

implementation and the employee’s performances? 

To determine the relationship between infrastructure contracting companies’ training policy 

implementation and the performance quality, a regression model was run. Table 3.2 shows that 

the values of the correlation coefficient (R) is 0.779a, while the determination coefficient (R2) 

is 0.606. These results demonstrate a positive relationship between implementing the training 

policy dimensions and performance quality. Conversely, the value of Beta (the slope parameter 

in the regression model) for training policy implementation is 0.809. Furthermore, the value of 

t-calculated is 16.185, which is larger than t-tabulated at 1.65 with a significance level or p-

value of 0.05. 

 
Table 3. 2 Effect of Implementation of training policy and the employee’s performance 

Dimension R R2 B Β T Sig 
Implementation of training policy .779a 0.606 0.809 0.779 16.185 0.000 
 
Accordingly, the study supports the first hypothesis, which states that there is a relationship 

between infrastructure contracting companies’ training policy implementation and the 

employee's performances. 

H0_2: Is there a relationship between training process stages and performance quality? 
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To answer H0_2, another regression model was run. Table 3.3 shows that the correlation 

coefficient (R) value is 0.825, and the determination coefficient (R2) is 0.680. These results 

indicate a positive relationship between stages of training process and performance quality. 

The value of Beta for training process stages is 0.743 regarding performance quality. The 

values of t-calculated is 19.023, which is larger than t-tabulated (1.65) at a significance level 

of 0.05. 

 
Table 3. 3 Effects of training process stages and the employee's performance 

Dimension R R2 B Β T Sig 
Stages of training process .825a 0.680 0.743 0.825 19.023 0.000 
 
Accordingly, the study supports the second hypothesis, which states that there is a relationship 

between training process stages and performance quality 

H0_3: Is there a relationship between the quality of (1) training programs and (2) the 

employee's performances of Jordanian infrastructure contracting companies? 

To address H0_3, another regression model was run, and the results are presented in Table 3.4. 

This table shows that the correlation coefficient (R) value is 0.812a, and the determination 

coefficient (R2) is 0.660. These results indicate a positive relationship between the quality of 

training programs and employee performance. Conversely, the Beta value for training 

programs’ quality is 0.717. For these three dimensions, the value of t-calculated is 18.153, 

which is larger than t-tabulated (1.65) at a significance level of 0.05. 

Table 3. 4 Effect of training programs on performance quality 

Dimension R R2 B Β T Sig 
Quality of training programs .812a 0.660 0.717 0.812 18.153 0.000 

 
Accordingly, the study supports the third hypothesis, which states that there is a relationship 

between the quality of (1) training programs and (2) the employee's performances of Jordanian 

infrastructure contracting companies. 

Table 3.5, on the other hand, presents the factor loadings for the model’s latent and constituent 

variables. Factor loadings (FL) for each factor show that the variables well-represent all 

factors. Slight differences were observed for the two factors’ variables depending on their 

placements on factors. For instance, the company’s HR can complete the work with a high 
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level of accuracy and quality (FL: 0.925), as it had a stronger association with employee's 

performances. A similar evaluation criterion was applied for both factors, and the conclusion 

is that the variables for each factor were all found to be valid indicators. Nonetheless, they 

have slightly different placements on their representing factors. Thus, the components selected 

for each construct were valid indicators, and best describe their construct. This finding shows 

that this is a solid model with valid indicators. 

 

 

 
Table 3. 5 The model’s latent and constituent variables 

No  Model variables  Fac. 
load 

Cronach’s 
Alpha 

F1 Implementation of  training policy  0.842 
Item1 Senior management in the company is fully 

convinced to adopt positive ideas for training 
strategies 

0.83
1 

 

Item2 Top management in the company is interested 
in training strategies while designing the 
training plan for its employees 

0.83
4 

 

Item3 Implementing training strategies is among top 
management’s priorities in the company 

0.82
4 

 

Item4 Top management in the company seeks to find 
new methods for improved training strategies 

0.84
7 

 

Item5 Senior management trains the company’s 
employees at specialized training agencies 

0.75
8 

 

Item6 The administration allocates a special budget 
for training its employees at all levels of 
administration 

0.77
2 

 

F2 Stages of training process  0.854 
Item7 The training needs of the employees are 

determined through periodic performance 
evaluation 

0.88
0 

 

Item8 Training programs are designed based on clear 
and written objectives 

0.90
3 

 

Item9 Trainees are selected based on prior 
identification of the skills and knowledge 
necessary to practice their jobs 

0.85
9 

 

Item10 Competent trainees with appropriate 
qualifications are selected to cover training 
programs 

0.88
0 
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Item11 The method of evaluating the effectiveness of 
the training session is used after the end of the 
training 

0.83
9 

 

Item12 The selection is made, training is done with 
great care and with previous experience 

0.91
9 

 

F3 Quality of training programs  0.827 
Item13 The company plans training programs in 

advance 
0.89
3 

 

Item14 The company provides various training 
programs throughout the year 

0.83
2 

 

Item15 The company has programs that help raise the 
quality of training provided to HR 

0.92
2 

 

Item16 The company provides HR with a set of 
training programs that contribute to improving 
and developing employees’ skills and 
capabilities 

0.92
1 

 

Item17 The company is interested in the diversity of 
training methods provided to HR 

0.87
4 

 

Item18 The company is interested in using technology 
in training programs 

0.89
3 

 

F4 Performance quality  0.819 
Item19 The company’s HR possesses the knowledge 

and skills necessary to get the job done 
0.84
6 

 

Item20 The company’s HR has good communication 
skills with superiors and subordinates 

0.84
9 

 

Item21 The company’s HR is sufficiently prepared to 
take responsibility 

0.86
5 

 

Item22 The company’s HR can get the work done on 
time 

0.87
0 

 

Item23 The company’s HR can complete the work 
with a high level of accuracy and quality 

0.92
5 

 

Item24 HR can simply work in the company without 
complicating the procedures 

0.90
3 

 

Item25 The company’s HR can solve work problems 
and withstand work pressures 

0.88
0 

 

Item26 The company uses an incentive system to 
encourage employee to improve HR 
performance 

0.75
5 

 

Item27 The company’s HR are committed to abiding 
by the company’s regulations, instructions, and 
ethics 

0.90
8 

 

Item28 Standards for evaluating performance are 
adjusted according to the performance quality 

0.88
9 
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Item29 HR are committed to applying the company’s 
approved quality standards 

0.91
5 

 

Item30 The company applies the highest quality 
standards in its program implementation 

0.89
0 

 

Overall 0.881 
 

Table 3.6 shows the indicators of overall alignment with the scale of eco-management. The 

values of GFI and AGFI indexes were 0.905 and 0.767, respectively. The comparative 

alignment indicator values were 0.788 for the NFI index, 0.864 for the TLI index, and 0.979 

for the CFI index. These values are close to the value of the correct one. Likewise, the 

RMSEA value is 0.069, which is close to zero. 

Table 3. 6 Indicators of perfect fit to training and development on employee's 
 performances (CFA) 

Index Default 
model 

Independent Model 

RMSEA 0.069 0.189 
ᵡ2 781.334 3689.067 
DF 388 435 
ᵡ2 /DF 2.014 8.481 
GFI 0.905 0.323 
AGFI 0.767 0.169 
NFI 0.788 0.000 
TLI 0.864 0.000 
CFI 0.979 0.000 
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Figure 3. 4 Structural model (CFA) 

Figure 3.4 shows a confirmatory analysis of training and development on performance quality. 

The results show the compliance quality and the validity of the paragraphs of the training and 

development scale. 

 
3.7 Research contributions and implication 

The importance of this study emanates from its focus on the impact of training and 

development on improving the employee's performances of Jordanian infrastructure 

contracting firms. This data can be used in comparative studies with other companies, and the 

study opens up new avenues for future research, contributing to the enrichment of university 

libraries. Furthermore, by examining the relationship between the study's variables, it is 

discovered that this study works to clarify the impact of training and development on 

improving the quality of performance of infrastructure contracting companies. In addition to 

that, knowing the strategies used during the pandemic and their effectiveness, and by 

comparing them with employee satisfaction, job performance, and company performance, give 

companies a scope to invent new ideas to face crises. 

 
3.8 Discussion 
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As summarized in Table 3.1, the component analysis identified four variables with 

Eigen values, percentages of variance, means, and levels of correlation. Only one of these, the 

management support variable, had an Eigen value that was bigger than 1. About 70% of the 

variance explained in the study was captured by this variable. In order to get higher alpha (>.7) 

values, inconsistent items with low factor coefficient values were eliminated using factor 

analysis. Alpha values greater than 0.7 are generally acceptable for further analysis. Table 3.1 

also shows the descriptive statistics, reliability ratings, and coefficient values for each variable. 

By evenly weighing the mean scores of each item, the mean scores were determined. The study 

discovered that 3.14 was the highest mean score for training program diversity. This suggests 

that a variety of training programs may be essential for increasing staff productivity and 

effectiveness inside a firm. Performance quality had an average rating of 2.82. This suggested 

that improving individual performance required job analysis. The analyzed variables' mean 

scores were greater than 2.5, indicating their significance in helping infrastructure contracting 

companies see training as a wise investment. According to Table 3.1, the highest correlation 

between variables was 0.91 and between the variety of training programs and the stages of the 

training process. 

 

The reported dendrogram (Fig 3.2) indicated that the 43 employees can be grouped into three 

clusters. Group A contains 6 employees, 4 Department manager, 1 supervisor, 1 Department 

Chief. Group B contains 12 employees, 1 Department manager, 1 supervisor, 3 Department 

Chief. Group C contains 11 employees, 1 Department manager, 1 supervisor, 1 Department 

Chief. It is logical that four groups should be generated, as four types of employees were in the 

study, as mentioned previously. But having three groups indicates that a number of managers, 

chiefs and supervisors have been integrated with the employees. Let's start with group B, which 

included 16 participants, or 37% of the total participants. It was expected that the percentage 

of employees in group B is high, as they making high input in the study, while the percentage 

of managers has reached 25%. Based on the collected data, the most employees gathered in 

group B have a long work experience (more 16 years) and this would explain their separation 

with other mangers or supervisors. Another interesting point regarding group A is the large 

percentage of managers which reached to 50%. This may be attributed to their overlapped 
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background on their experience in this sector.    Finally, what distinguishes group C was the 

presence of the highest percentage of employees, at approximately 80%, and this is, of course, 

due to the closeness of their work experience.  

 

The main motive of this study is to determine the impact of the strategic dimension of training 

and development on the employees’ performance in infrastructure contracting companies 

sector through three dimensions of training and development policies, stages of the training 

process, and training programs. Based on the analysis results of the impacts of training and 

development on improving Jordanian infrastructure contracting companies’ performance: 

positive relationships were found between the implementation of training policy dimensions 

and the employee's performances for training policy application (0.186), training process 

stages (0.355), and training program quality (0.266) on employee's performances. The results 

also indicated a positive impact on training and development and performance. Moreover, the 

results show that training and development have a positive influence on performance quality. 

This finding is consistent with Sweis et al. (2016) who found that organizational performance 

improves after discovering the practices of quality management. The practices of quality 

management include applying training policy and training program follow ups that affect 

employees’ performances. 

 

The findings indicate that companies should provide training programs for employees to 

improve their knowledge, abilities, and skills, ultimately increasing their performance. Having 

this training will enhance employee performance and support the company’s success. With an 

adequate training program, employees will increasingly understand and master their 

profession. In addition, it can create benefits for the employees and increase company profits.  

 

The results indicate that career development has a marginally significant effect on employee 

performance. Having a career development program in place thus improves employee 

performance and allows some emplyoees to advance up the career ladder. To improve future 

employee performance, the company must consider and improve this career development 

factor. Moreover, Erari et al. (2014) showed that career development has a positive effect on 
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employee performance. Finally, Manggis et al. (2018), Napitupulu et al. (2017), and Mcdowall 

& Saunders (2010) showed that career development impacts employee performance. 

 

This paper focuses on the strategic dimension of corporate training function and training and 

development. This is because training is a long-term investment for the most important 

company resources (HR) by developing employee skills and knowledge. The findings 

demonstrate that employee training improves employees’ performance and productivity, 

increasing the company’s ability to meet its goals and be competitive. Furthermore, this paper 

contributes to Jordanian business enterprises in general by providing the results, showing what 

factors apply to them, and which should be applied. For instance, adopting a training strategy 

is a major step in defining the future vision of HR management. Thus, it contributes to 

improving the performance levels of the organization as well as of employees and contributing 

to achieving a competitive advantage for these organizations. 

 
3.9 Conclusions 

The paper investigates the impact of training and development in improving the employee's 

performances of infrastructure contracting companies in Jordan. The findings indicate that 

partial training does not have a significant effect on performance. Conversely, partial career 

development significantly affects performance. 

  

PCA analysis indicated 70% variance explained in the study was captured by management 

support variable. Moreover, training program diversity had the highest mean score with a value 

of 3.14. Analysis indicated that the study samples was classified into three groups: A which 

contained 50% employees and 50% managers/supervisors, B 30% managers/ supervisors while 

C was rich with employees 80%.   

 

This relationship exists partly because competency, training, and career development 

simultaneously affect employee performance. Training and development also play a major role 

in improving the quality of Jordanian infrastructure contracting companies. However, the 

researcher recommends that companies pay attention to training activities and select trainers 
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who are masters in their fields. Companies must determine whether these training activities 

increase employee knowledge and capabilities, since efficiency is a determining factor in 

improving performance. 

 

Companies should increase employee efficiency as this will help companies to make 

corrections to the programs and job descriptions. Moreover, through career development, the 

company provides employees with the means to improve their performance, along with 

improving the company’s performance. Therefore, the company must still maintain employee 

career development so that these employees can continuously improve the employee’s 

performance and careers. 

 

 

 

3.10 Theoretical and practical implications 

Training and development is the most successful way to motivate human resources and retain 

business. Training has been identified as an important and resolute element through the 

practices that emerged in the research on the high-performance work system. The results of the 

study showed the impact of the strategic dimension of training and development on the 

performance of workers in infrastructure contracting companies. The study presented the 

theoretical literature related to employee performance in the contracting sector by evaluating 

the importance of the different dimensions of training and development examined in the study. 

Jordanian contracting companies spend a lot of money investing in human capital through 

training and developing its capabilities. The results of the study will be of great benefit to them 

when designing their appropriate training programs to raise the performance of employees. 

Better training and development contributes to organizational growth, increased profitability, 

and company sustainability. Also, a company that attaches great importance to training and 

development as a strategic dimension for improving employee skills will have the highest 

competitive advantage among its competitors. 
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3.11 Limitations and future research directions 

The current study has multiple limitations. First: For the links discovered between the different 

dimensions of training and development, it was important to determine whether they were 

causal links or not. Second: Individual differences must be taken into account in future studies 

while evaluating employee performance. Third: The selected sample was relatively small, so 

researchers in the future must adopt a larger sample in order to obtain more comprehensive 

and better results. Fourth: The participants in the study work in infrastructure contracting 

companies, so it is difficult to generalize the results of this study to other sectors. Therefore, 

future researchers must collect data from several sectors and organizations. Finally, the study 

used the survey method, as a result, researchers in the future should use the qualitative method 

to understand the dimensions that were used more deeply. 
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4.1 Abstract  

Strategic planning is an important stage in the administrative process, as it is considered a 

specific thinking process and style of work that enables the company to choose the best 

alternatives that correspond to the company's capabilities and the goals it seeks to achieve. This 

study aimed to find out the impact of strategic planning for human resources with its 

dimensions (environmental variables, needs assessment, dealing with results, human resources 

plan), on the performance of project management with its dimensions (time, cost, safety, 

quality), and to determine the strategic interaction between (HRP) On the performance of 

project management in infrastructure contracting companies, and its role in facing the company 

to external challenges. The study used the descriptive approach through which the researcher 

developed a scale to answer the questions of the study. The study sample consisted of (120) 

employees in infrastructure contracting companies, they were divided into non-overlapping 

groups. The results showed the impact of strategic planning for human resources on the 

performance of the construction project management, and its contribution to raising the level 

of readiness of construction companies in facing external challenges and enabling them to 

compete with international companies, in addition to the contribution of strategic planning in 

facing the negative effects resulting from the Corona pandemic. The results are according to 

the company's age, capital, and the size of the company's project. The results of the study also 
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showed that strategic human resource planning helps project management officials in  the early 

detection of expected danger areas and attract well-equipped workers with the appropriate 

skills to work efficiently. 

Keywords: Strategic Planning, Human Resources, Construction Project, Management 

Performance, Infrastructure Contracting Companies, and AMOS. 

 

4.2 Introduction 

The construction industry is one of the main pillars of the economy, which includes all the 

activities of building major infrastructure and real estate, along with repairing and modifying 

any existing projects. It also includes various corporate stakeholders, such as real estate 

developers, professionals, contractors, and government officials (AbdElaal et al., 2022). 

Moreover, infrastructure is the backbone and lifeblood of all activities of economic, social, and 

political life in civilized societies. This was confirmed by many studies, which indicated the 

positive impact of the availability of infrastructure services, due to their importance in 

achieving sustainable development (Aryanto et al., 2015). It contributes to an increase in the 

GDP, which is reflected in the standard of living conditions in the country (Bonifaci et al., 

2016).  Considering the uncertainty surrounding the organization at present, it has become 

necessary for it to estimate its future needs of human resources (HR) with different skills, 

competencies, and specializations to choose the best ways to provide these needs based on the 

strategic planning of human resources. This planning process mainly focuses on forecasting 

using scientific quantity methods of was or how. The main objective of strategic planning for 

human resources at the enterprise level is to obtain suitable HR in the right place and at the 

right time to achieve performance efficiency. The institution is towards the future, but rather 

its intellectual energy and the motivation of its members (Dhamdhere, 2015). Additionally, 

strategic human resource planning (HRP) depends on identifying external opportunities and 

threats in the environment, and the internal strengths and weaknesses of the organization that 

may lead to abundance or scarcity in the future (Waring, 2016). Therefore, organizations are 

becoming increasingly aware that the success of the strategic planning process is largely tied 
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to the extent to which people working in human resource management participate in the 

process, especially those responsible for managing construction projects (Lim et al., 2017). 

Strategic planning is an important stage in the performance of organizations, as it represents a 

method of thinking and a comparison between methods and methods of work to choose the 

best alternatives that are suitable with the available capabilities on the one hand, and the nature 

of the desired goals to be achieved on the other hand. It will be the future conditions, and the 

readiness to develop plans and programs that ensure the achievement of goals under the 

expected conditions and competition in performance between organizations (Dani.; et.al, 

2022).  Strategic management in our time has become the focus of contemporary management 

that depends on external and internal environmental factors that affect organizations and the 

efficiency of their performance. (Oludele, 2021). 

 

The construction industry is a basic industry that affects every aspect of life. The construction 

sector is considered one of the most important economic sectors in terms of fixed capital 

formation, national production and the size of its workers (Garengo, et., al 2021). This sector 

constitutes an essential axis of development because of its important role in advancing growth, 

creating more job opportunities, and stimulating economic activity in many industries and 

other related activities. Studies indicate that more than a hundred industries and activities are 

related to this sector, some of which are related to the pre-construction phase, others are related 

to the construction phase, and some are related to the post-construction phase (Biondi, 2022). 

 

The construction sector contributes to the movement of the national economy of any country 

because if the construction work is not the main element in the work of any project, it will be 

part of its business in one way or another, represented in the infrastructure and structural work 

of all sectors of transport, energy, communications, housing, education, and, health. Therefore, 

strategic human resource planning is imperative in organizations to determine human resource 

needs (Nurudeen, 2022). It is also necessary in case of an internal reorganization of the 

company, as this can burden the organization with the increase of specific specializations or 

when new types of competencies and skills are used. This does not mean at all that it is not 
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necessary to carry out the strategic planning process in the case of stable or modern enterprises, 

where the deficit or surplus of human resources must be forecast (Hadden et al., 2022). 

Therefore, strategic planning has become one of the most important modern concepts in 

contemporary management to achieve efficiency in performance, and to determine the current 

and future capacity of the organization in a world characterized by change and intertwining, 

which requires effective use of strategic planning, especially the infrastructure construction 

sector, due to the specificity of this sector, since infrastructure projects are implemented 

through tenders. Which may be international at times, and allow well-known international 

contracting companies to enter into local bids, which increases competition between local and 

international companies, and increases the burden on local companies, in addition to the great 

difference in capabilities between international companies and local companies in all respects 

(human , technology), and the extent of their reliance on strategic planning as a scientific 

method to achieve goals by exploiting opportunities with the highest levels of efficiency and 

effectiveness while avoiding risks and obstacles through developing a specific strategy to adapt 

to it, and put in place mechanisms capable of using the available resources in light of the 

various risks that companies are exposed to, especially during the spread of the COVID-19 and 

the consequent increase in the prices of materials, goods, and shipping costs, in addition to 

tightening the precautionary inspection procedures to combat the spread of the virus. 

 

 From this point of view, we focused in this research on the importance of strategic planning 

for human resources as a function of human resources management in improving performance 

and raising the level of readiness of local companies, as the human resources department 

assesses the needs of the company based on the volume of work to be accomplished, and the 

need to determine future work requirements in each Department within the company, in order 

to achieve a high level of performance. The study also aims to find out whether there is an 

impact of the dimensions of strategic planning for human resources on the performance of 

project management in its dimensions based on specific demographic variables (company age 

- company capital - project size). 
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4.3 Literature Review 

Despite the literature's largely positive assessment of the phrase, enterprise resource planning, 

the controversy over its definition remains. An enterprise resource planning system (ERP) is a 

piece of software that provides a comprehensive view of all business operations in a company 

and acts as a link between them. This software will likely be derived from the company's 

database and will serve as an interface for all units (Baporikar, 2022). Additionally, enterprise 

resource planning systems ensure that information retrieved from company data is stored on a 

common platform and is sent in the right way and right place (Papke-Shields & Boyer-Wright, 

2017). An Enterprise resource planning system has a centralized structure that revolves around 

routing, storing, collecting, and updating business information (Lengnick‐Hall & Lengnick‐

Hall, 2006). Nowadays, companies prefer to strengthen managerial decision-making 

capabilities by reducing managerial levels as well as the number of employees, rather than 

hiring more people (Aiyetan & Das, 2022). Therefore, there is a need for a human resources 

information system that allows employees to access and use their information in a short amount 

of time to perform HR operations more functionally. These systems free HR managers and 

allow them to guide their employees in line with strategic goals. 

 

4.3.1 Strategic planning of human resources 

There is a practical view of strategic management as well, as it aims to manage innovation and 

creativity to improve efficiency and effectiveness. In this area, strategic planning is a form of 

knowledge management in a project or institution and its effective use (Dhamdhere, 2015). 

 

4.3.2 Human Resources Planning 

The evaluations of the individuals in the database, as well as proposals for promotion and 

training, must be used in the HRP process. It's used to make judgments like which staff will be 

promoted to higher positions, what type of training the person should receive when promoted 

to a higher position, and what external resources should be employed if the person is unable to 
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advance to a higher level (Ehie & Madsen, 2005). During the planning phase, quick access to 

personnel information in the system will guarantee that the HRP process is done efficiently 

(Cooke et al., 2020). 

 

4.3.3 Finding and Selecting Personnel 

Human resources information systems also guide HR managers during the process of 

identification and selection of HR, in which both internal and external resources are used. As 

part of job analysis, the system compares job requirements and vacant seats with candidates 

within the company to determine which resources must be used to cover the personnel 

requirements. If internal resources are insufficient to meet personnel needs, a pool of 

candidates is created in the system, and the applicant's eligibility is evaluated. The system 

compares job requirements and vacant seats with candidates within the company as part of a 

job analysis to determine which resources must be used to cover the personnel requirements 

(Bratton et al., 2021). The information obtained from the system is used to identify the right 

personnel for that position. Therefore, placing the right people in the right places in the 

company can increase the effectiveness of the organization (Veysel & Mentese, 2013). 

 

4.3.4 Training and Development 

Human resource managers focus on the individual training history of employees by tracking 

the training and trainees' performance in the system. This will determine the type of training 

needed by different employees and train the employees accordingly. (Zheng & Ma, 2021). 

 

4.3.5 Performance Management 

Also, with the development of information technology, it has become easier to establish 

processes of personnel performance appraisals, training, selection, defining the qualifications, 

and job requirements that an employee must have for each position in the system, and how 

many employees meet the job requirements are determined during the period (Walker, 1982). 
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The data obtained as a result of performance management assists in the implementation of 

HRM activities such as identification of training needs, personal career planning, personnel 

backup application, new job analysis arrangements, and productivity improvement through 

employee feedback (Bayindir & Şahin, 2007). 

 

4.3.6 Compensation Management 

The system evaluates possible alternative wages using appropriate statistical programs, 

develops wage plans, determines wage costs from collective bargaining agreements, and 

prepares budgets for each department (Awang, 2015). In addition to these, information from 

other HR features can be used to perform job classifications, display salary types, and 

determine rates for all departments. Thanks to this system, more accurate wage policies are to 

be determined through relevant job titles and time-based internal wage surveys (Majumder et 

al., 2021). 

 

4.3.7 Career Management 

A human resource information system includes self-assessment of employees' skills, 

knowledge, and interests, with the inclusion of employee development and assistance in 

decision-making about their career goals. By organizing job and employee assessment tests 

within the system, these results can be used to determine employment potential and capacity 

development (Bonifaci et al., 2016; Bratton et al., 2021). The system creates a list of actions 

and reduces the amount of time spent on these lists. (Walker, 1982). 

 

4.3.8 Project Management Experience 

While some consider project management to have started with the construction of the Pyramids 

and the Great Wall of China, many agree that the modern notion of project management 

originated with the Manhattan Project, in which the United States military created the atomic 

bomb. The modern project management technology arose from the development of business 
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principles developed by the increasingly complicated nature of businesses towards the end of 

the nineteenth century. Large-scale government projects were a driving force in the 

development of project management technology, notably during the mentioned times. When 

Frederick Taylor discovered that management methods could be scientifically analyzed and 

developed at the beginning of the 20th century, a new page was added to Understanding 

Management (Waring, 2016). Before Taylor's research, the only way to increase productivity 

was to make employees work harder and for long hours. Tailor has increased the efficiency of 

business processes by analyzing the simplest parts individually. Perhaps this is why he was 

credited on his tombstone in Philadelphia with the phrase "father of scientific management." 

In 1917, Henry Gantt invented the Gantt chart. This came in handy when creating a project 

calendar. The work of project engineers has become much easier since the introduction of 

computers. Gantt charts are extremely useful in the field of performance measurement because 

they can be used in addition to spreadsheets for planning, review, and in real-time.  

 

In the 1970s, bundled software was widely utilized in huge military projects (Aungsuroch et 

al., 2022). However, computer drawing capabilities were not well developed at the time, and 

drawing tools were prohibitively expensive, limiting their use in projects. Project management 

packages are now employed in a large number of industries as the cost of computers has 

reduced, computers have become more common, and graphical drawing capabilities have 

increased. 

 

4.4 Hypothesis Development 

Internal and external environmental challenges are imposed on the business environment by 

infrastructure developments, and they necessitate changes to address them. At the manager and 

employee levels, this necessitates the use of HR in the preparation, development, and 

implementation of strategic planning. 

 



71 

4.4.1 Strategic Planning for Human Resources and Project Management 
Performance 

Strategic HRP is the most critical part of construction project management performance. 

Because proper HRP and distribution undoubtedly contribute to improved overall 

performance. (Hollenbeck & Jamieson, 2015) stated in their study that many human capital 

phenomena and outcomes, such as recruitment, preparation, teamwork, communication, 

knowledge management, and employee satisfaction, are included in the network of 

relationships that exist between social capital and employees. Although social network analysis 

is not widely used in the field of human capital, it is well suited to help researchers and 

practitioners in understanding the complex relationships that drive an organization. (Papke-

Shields & Boyer-Wright, 2017) report that the strategic planning characteristics can be 

effectively integrated into a generalized quality management framework, generating 

potentially useful insights into the relationship between project management behaviors and 

eventual project success. 

According to (Majumder et al., 2021), proper project planning and scheduling can significantly 

improve project performance in the construction sector. Project performance can be improved 

by increasing the efforts invested in project planning, scheduling, and controlling activities. 

The organizational characteristics of construction companies and the project environment have 

a significant impact on planning and scheduling efforts. The company must be appropriately 

organized to maintain the relevant environmental context in project planning. However, the 

following hypothesis can be formulated: 

H01: There is no statistically significant effect at the level of significance (α ≥0.05) for strategic 

planning for human resources with its dimensions (environmental variables, need assessment, 

dealing with results, human resources plan) on the performance of project management with 

its dimensions (time, cost, safety, Quality) for infrastructure companies in Jordan.  
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4.4.2 Strategic Planning for Human Resources and Project Management Time 

Strategic HRP is the primary regulator for the delivery of construction projects, given the 

importance of time in construction projects. (Zaid et al., 2018) show that green HRM practices 

have a direct impact on sustainable performance, with green supply chain management 

practices mediating this effect. Internal green supply chain management practices, in 

particular, mediate positively between green human resource management practices and long-

term performance. (ALgah, 2021) indicates that strategic HR outsourcing activities appear to 

have long-term positive effects, which often lead to many positive results in terms of 

performance, such as operational cost efficiency and operational excellence of the company, 

which contributes to project progress and timeliness. 

 

All sorts of goal-aligned and performance-based HRM activities (including rewards, training, 

appraisal, and recruiting) favorably enhance the speed with which a perceived agency objective 

is fulfilled (Lim et al., 2017). Furthermore, certain sorts of HR contribute to the agency's 

perceived mission accomplishment. Strategic awareness of an organization's valuable, limited, 

distinctive, and non-tradable resources can aid in the completion of the perceived federal 

agency's mission in both HRM and HR practices. The following hypothesis is proposed: 

H01.1: There is no statistically significant effect at the level of significance (α ≥ 0.05) for 

strategic planning for human resources with its dimensions (environmental variables, 

estimating the need, dealing with results, human resources plans) on the performance of 

project management with the dimension (time) of the structure companies. Infrastructure in 

Jordan. 

 

4.4.3 Strategic Planning for Human Resources and Project Management Cost 

Strategic human resources planning helps to control costs and avoid duplication of the work, 

as wasting HR adds additional burdens on the project. (Shojaei & Flood, 2017) also found that 

existing portfolio planning models can be improved by adding a random project flow generator 

that expands. This broadens the portfolio and strategic planning horizon to include unknown 
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future projects. The paper examines multiple modeling methods for the problem and identifies 

historical market indicators that are strong predictors of future project flow profiles.  

 

The most essential characteristics for the company are the project's occurrence and lease, the 

estimated duration, and the expected cost, which are all outputs from the generator. In addition 

to this, (Bonifaci et al., 2016) focused their research on the role of financial value in assisting 

feasibility studies within the methodological framework of feasibility studies. However, this 

paper focuses on the strengths and weaknesses of a business project, as well as its reliance on 

external and internal factors by discussing the Palermo Strategic Planning case study. The 

importance of strategic planning regarding the role of financial valuation as a means of 

identifying weaknesses that may affect project execution and the need to leverage it to increase 

the chances of a successful strategic project emphasizes certain conditions. However, the 

following hypothesis can be formulated : 

H01.2: There is no statistically significant effect at the level of significance (α ≥ 0.05) for 

strategic planning for human resources with its dimensions (environmental variables, need 

assessment, dealing with results, human resources plan) on the performance of project 

management with the dimension (cost) of the structure companies. Infrastructure in Jordan. 

 

4.4.4 Strategic Planning for Human Resources and Project Management Safety 

The application of strategic planning and coordination in project management focuses on all 

aspects of HSE management, including the effectiveness of health monitoring programmes, 

safety prevention monitoring programmes, environmental monitoring plans, and occupational 

health and safety monitoring programmes. This type of management can also improve EHS 

management. In addition, (Baporikar, 2022) identified three major health and safety challenges 

in the early stages of construction projects: lack of efficiency, lack of prioritization, and lack 

of consequences. (Kobylkin & Zachko, 2020) stated that the main causes of emergencies are 

failure to apply safety-oriented management in project planning and emergency response, lack 

of clear project structuring, and failure to consider constant change and the impact of a 

turbulent project environment. However, the following hypothesis can be formulated: 
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H01.3: There is no statistically significant effect at the level of significance (α ≥ 0.05) for 

strategic planning for human resources with its dimensions (environmental variables, need 

assessment, dealing with results, human resources plan), on the performance of project 

management with a dimension (safety) among companies that have structured infrastructure 

in Jordan. 

 

4.4.5 Strategic Planning for Human Resources and Project Management Quality 

The project's quality dominates the company's survival in the market; the intensity of 

competition and the emergence of new companies require optimal planning to ensure the 

quality of project performance. On other hand, (Papke-Shields & Boyer-Wright, 2017) 

confirmed that there is a link between strategic planning and training quality. The study also 

showed that strategic planning is applied in institutions, which raises the quality of workers' 

performance, and thus, increases and advances the project's outputs. (Zheng & Ma, 2021) note 

that the project quality of constructed social infrastructure is a necessary measure of project 

sustainability. Planning, monitoring, and evaluation should be better developed to address 

quality defects and better controlled by decision-makers, project managers as well as 

contractors. That is, through strategic HRP. Moreover, (Zheng & Ma, 2021) concluded that 

there is an inverse and statistically significant effect of the dimensions of strategic planning 

obstacles (financial, organizational, and human) that have an opposite statistically significant 

effect on quality assurance, and the financial obstacles are of great importance. You have 

shown that, too. The organizational and human hurdles involve a lot of practice, but a lot of 

practice had to be done. However, the following hypothesis can be formulated: 

H01.4: There is no statistically significant effect at the level of significance (α ≥ 0.05) for 

strategic planning for human resources with its dimensions (environmental variables, need 

assessment, dealing with results, human resources plan) on the performance of project 

management with the dimension (quality) of the structure companies. Infrastructure in Jordan. 
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4.4.6 Control Effect 

Based on a literature review, it was found that demographic factors impact the performance of 

construction projects; since company age, the company capital, and the company projects size 

help improve the performance and quality of the project implementation. The contract may 

require the parties to avoid the fines that may result from a breach of delivery. Additionally, 

(Vardarlier & Ozsahin, 2021) found that combinations of independent variables (company size, 

institutional investors, debt ratio, company age, liquidity ratio, customer satisfaction, 

productivity, and level of financial leverage) were positive for companies. It has been shown 

to have a moral impact on financial performance. The survey also identified the need to develop 

and follow customer retention policies and strategies. Among these, (Thacker et al., 2019) 

showed that the most important aspect is that there is a statistically significant correlation 

between the dimensions of intellectual capital and strategic performance, as this relationship 

contributes to achieving outstanding strategic performance. In addition, (Aungsuroch et al., 

2022; Baporikar, 2022) shows that the size and profitability of a company can have a 

significant impact on income smoothness. Although leverage does not affect income reduction 

practice, the greater the size and profitability of a company, the more opportunities have to be 

implemented by the management for income relief measures. Management is responsible to 

outside parties regarding the basic management of the pursuit of stable profits to explain the 

company's good financial performance. However, the following hypothesis can be formulated: 

H02: There are no statistically significant differences at the level of significance (α≥0.05) for 

strategic planning for human resources with its dimensions (environmental variables, need 

assessment, dealing with results, human resources plan), on the performance of project 

management with its dimensions (time, cost, safety, Quality) of infrastructure companies in 

Jordan is attributed to demographic variables (company age - company capital - company's 

size projects). 
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4.5 Methodology 

Enterprise resource planning (ERP) systems are a type of information system that has become 

popular among companies in recent years. Thanks to its modules, ERP systems bring together 

the functions of all departments under one roof and present them to all modules. In this way, 

it speeds up the flow of information by providing an instant display of updated information 

from both indoor and geographically remote units. It is a sub-module of ERP systems in HRBS. 

This research examines the effect of strategic planning for human resources on the performance 

of construction project management in infrastructure contracting companies in Jordan. The 

questionnaire form comprises two parts. In the first part, the first four questions aim to 

determine the demographic characteristics of the sample group, which include (age, 

professional qualification, job title, and experience). In the second part, the questions listed are 

generated using the scale prepared by (Bayindir & Şahin, 2007) according to the 5-point Likert 

scale. Where the second part consists of 24 questions about (Environmental Variables, 

Estimating the Need, Dealing with Result, and Human Resources Plan) accordingly, each 

paragraph of the tool is measured through Cost, Time, Quality, and Work safety respectively. 

As a result of a literature review, no topic scale was found (Hollenbeck & Jamieson, 2015); 

(Bratton et al., 2021). The scale was developed based on the data provided in the relevant parts 

of the books. A 5-point Likert scale was used to assess judgments. 
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4.5.1 Research Model 

Figure 4. 1 Research model 

 
 

4.6 Findings 

The analytical process of the current study, including the demographic sample, was analyzed 
and presented to show the distribution of these factors. A total of 120 valid responses represent 
about (69.2%) and (30.8%) of men and women, respectively. This result interprets the 
superiority of masculinity among workers in the construction sector. The sample was slightly 
skewed to young adults with (43.3%) out of 52 respondents aged between 31-40 years old, 
followed by the group of respondents between 41-50 years old (30%). This indicates the ages 
working in this sector are younger, also the study has different age groups.  
The majority of the sample occupation were bachelor’s degree holders (51.7%), which 
indicates the importance of hiring university-educated staff with good work-related 
knowledge. The majority of years of experience among the participants were 15 years, and 
most of them had more than 15 years with a percentage of (42.5%) followed by those who had 
the experience of 11-15 years with a percentage of (27.5%), and this goes to confirm the 
stability of working in this sector. In terms of the job title, most of the participants were 
employees at lower management levels around (65.8%), and only (9.2%) were department 
managers.   

Project management performance

TimeCostSafety Quality 

Demographic variables

Company age Company capital Company’s size projects

Strategic planning for human resources

Human resource planEstimate needDealing resultsEnvironmental changes
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The analysis process of the collected data also aligns with the suggested hypothesized model 

of the current research level. Figures 4.2 and 4.3 show the component of strategic planning of 

human resources, and they were abbreviated as (ENV = environmental variables, EST = 

estimating needs, DEAL = dealing with the results, HRP = human resources plan), and the 

figures show that all components are ranked around 3.25. Meanwhile, Figure 4.2 also presents 

the ranks for project management performance components, and they are abbreviated as 

(COST = cost, TIME = time, QUALITY = quality, SAFETY = Safety), and the figure shows 

that all components are also ranked around 3.25. 

 

Figure 4. 2 Strategic Planning of HR Components 

 
 

Figure 4. 3 Project Management Performance  
Components 

 
 

The reliability of the scales used in this study was assessed, and the results showed greater 

reliable indicators, achieving the acceptable value of the internal consistency and factor 

loadings 0.70 and 0.60, respectively, as shown in Table 4.1. The values of reliability, as well 

as fit indices for all constructs involved in the suggested model, were confirmed. Reliability is 
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traditionally defined as the internal consistency of the constructs. As the reliability test was 

checked by using the most common test, called Cronbach's ‘α’ coefficient, in the current 

research. As stated, this test is satisfied if a value of over 0.7 is achieved for all variables. The 

given results of reliability analyses concluded that variables of both strategic planning of 

human resources and project management performance are reliable. 

Confirmatory Factor Analysis (CFA) was also conducted to validate the measurement model, 

particularly for models that have more than one latent construct at one time. In this case, the 

measurement model of all constructs was validated at once and the item deletion process was 

executed for each construct by deleting the lowest factor loading item in each construct. This 

analysis is carried out to confirm these items are contributing factors in measuring their 

respective constructs. Results from CFA are used to assess the one-dimensionality, validity, 

and reliability of every construct. The Average Variance Extracted (AVE) and Composite 

Reliability (CR) were calculated to test the discriminant validity, and the results achieved 

acceptable values (Awang, 2015) as shown in the respective table. 

 
Table 4. 1 Variables Reliability 

Variable Reliability scale 

(≥0.70) 

Factor loadings 

(≥0.60) 

AVE 

(≥0.50) 

CR 

(≥0.60) 

Environmental variables 0.89 0.82 0.50 0.66 

Estimating the needs 0.84 0.77 0.55 0.68 

Dealing with the results 0.79 0.79 0.62 0.73 

Human resources plan 0.74 0.72 0.51 0.75 

Cost 0.80 0.80 0.57 0.72 

Time 0.82 0.71 0.60 0.69 

Quality 0.78 0.84 0.64 0.70 

Safety 0.77 0.84 0.62 0.77 
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SEM approach was also examined for the suggested hypotheses between the proposed 

variables, also it tests the link between the hypothesized relationship through the path 

coefficients drawn in Figure 4.4, which includes project management performance as an 

exogenous variable with four components: cost, time, quality, and safety. It also includes the 

strategic planning of HR as endogenous with four components: environmental variables, 

estimating the needs, dealing with results, and human resources plan. The respective figure 

indicates a single on the headed arrow, which represents the direction between the parameters 

of the model constructs as illustrated in the respective figure, which also shows the path 

coefficients which are similar to the regression weights in SEM. Furthermore, the study also 

adopted the SEM approach by using AMOS software which runs some of the common tests 

like Chi-square, common fitness indices CFI, good fitness indices GFI, and root mean square 

error of approximation RMSEA in order to check the model goodness of fit. According to 

Awang, the satisfied threshold of all tests should exceed 0.90 for CFI and GFI, meanwhile, the 

RMSEA is better to be lower e.g., less than 0.08, and the chi-square/degree of freedom less 

than 3 as stated in Table 4.2. The analysis of the proposed framework presents a ratio of chi-

sq/df as 2.736, CFI as 0.963, RMSE as 0.079, and GFI as 0.955, and this concludes that the 

data presents a good fit to the model. 

 

 

Figure 4. 4 Path Coefficients Model 
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Table 4. 2 Fitness Indices 

Index Required 
cut-off 

SEM 
model 

P-value 0.000 0.000 

Comparative fitness index CFI 0.90 0.963 

Goodness fitness index GFI 0.90 0.955 

Tucker Lewis index TLI 0.90 0.911 

Incremental fit Index IFI 0.90 0.928 

Root mean square error of approximation RMSEA 0.080 0.079 

Chisq/df 3.00 2.736 

 

 

Further, in terms of hypotheses testing, the findings of the analysis revealed a statistically 

significant effect at the level of significance (α≤0.05) for strategic planning for human 

resources with its dimensions on the performance of project management. The text output for 

the regression path coefficient is presented in Table 4.3, which provided the results of testing 

all hypotheses. Referring to the results of SEM output, the computed probability value (P-

value) obtained by the MLE procedure is 0.000 which is less than the type 1 error being set at 

5% (0.05). Thus, the obtained probability value indicates that the effect of the exogenous 

construct (strategic planning of human resources) on the endogenous construct (project 

management performance) is not significant at Type 1 error 0.05 (P>0.05). Therefore, all 

proposed research hypotheses are empirically supported, statistically positive, and significant. 
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Table 4. 3 The Regression Coefficient and Significance 

Endogenous Construct <--- Exogenous Construct 
Standardized 
Regression 
Coefficient 

Regression 
Coefficient 

P Result 

Project management 
performance 

<--- Strategic planning of HR 0.521 0.116 0.000 Supported 

Cost <--- Strategic planning of HR 0.121 0.165 0.006 Supported 

Time <--- Strategic planning of HR 0.129 0.241 0.000 Supported 

Quality <--- Strategic planning of HR 0.278 0.367 0.000 Supported 

Safety <--- Strategic planning of HR 0.383 0.387 0.000 Supported 

 

 

The second main hypothesis states that there are no statistically significant differences in the 

dimensions of the strategic planning for human resources on the performance of project 

management with its dimensions based on the identified demographic variables (e.g. company 

age - company capital - projects size). The results showed no significant differences by using 

the Mann-Whitney U test since the data did not achieve the normal distribution (P =<0.05), 

which is recommended inferential nonparametric statistical approach used in the studies to 

identify if there is a statistically significant difference between the groups (Garson, 2012). The 

independent variables in this study are categorical, the company age, which is classified into 

two groups called new companies and old companies (<10 years and >10 years), and no 

respondents were in more than one group. The mean rank is presented to show if there is a 

statistically significant between the respective group of new and old companies p = 0.028 as 

shown in Table 4.4. The same results showed that the mean rank score for old companies was 

higher at 207.36. However, as the results already have presented, the mean rank was 

statistically significantly different p = < 0.05, so it would conclude that there were differences 

based on the company age factor towards the effects of strategic planning of human resources 

on project management performance. 
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Table 4. 4 Differences in Company Age 

New companies 
(n=45) 

Old companies 
(n=75) 

Mann-Whitney U Z Sig. 

Mean rank Mean rank   

183.90 207.36 19094 3.274 0.028 

 

In terms of analyzing the differences among the company capital, the independent variables 

are divided into two groups: small capital and large capital (< 1 million JOD and >1 million 

JOD), and no respondents were in more than one group. The mean rank is presented to show 

if there is a statistically significant between the respective groups p = 0.039 as shown in Table 

4.5. The same results showed that the mean rank score for the large capital was higher at 

210.55. However, as the results already have presented, the mean rank was statistically 

significantly different p = < 0.05, so it would conclude that there were differences based on the 

company capital factor towards the effects of strategic planning of human resources on project 

management performance. 

 

Table 4. 5 Differences in Company Capital 

Small capital 
(n=78) 

Large capital 
(n=42) 

Mann-Whitney U Z Sig. 

Mean rank Mean rank   

172.81 210.55 12384 2.503 0.039 

 

In terms of analyzing differences among the company size projects, the independent variables 

are divided into two groups: small projects and large projects (< 1 million JOD and >1 million 

JOD), and no respondents were in more than one group. The mean rank is presented to show 

if there is a statistically significant between the respective groups p = 0.043 as shown in Table 

4.6. The same results showed that the mean rank score for the company with large-size projects 

was higher at 198.72. However, as the results already have presented, the mean rank was 

statistically significantly different p = < 0.05, so it would conclude that there were differences 
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based on the company size projects factor towards the effects of strategic planning of human 

resources on project management performance. 

 

Table 4. 6 Differences in Company Size Projects 

Small projects 
(n=91) 

Large projects 
(n=29) 

Mann-Whitney U Z Sig. 

Mean rank Mean rank   

163.04 198.72 18404 2.112 0.043 

 

4.7 Discussion 

Results depend on the dimensions of the Jordanian infrastructure companies (time, cost, 

security, quality). However, the results show that strategic workforce planning impacts project 

management performance (Dabirian, 2022) in addition to its role in maintaining flexibility, so 

that project stakeholders can manage change if the future is different from expectations (Nurani 

& Maryanti, 2021). This result is consistent with the study (Hollenbeck & Jamieson, 2015)), 

(Papke-Shields & Boyer-Wright, 2017), and (Rajhans & Bhavsar, 2022). This result is 

explained because strategic planning is a systematic administrative process that reflects the 

awareness of the future and determines its dimensions, through long-term goals that reflect the 

comprehensive vision of the organization in the future environment, which enables 

stakeholders to develop a clear vision in a large way towards the future direction. And take 

decisions related to the future of the organization and its development, in addition to defining 

the procedures to be used to achieve the goals efficiently. 

 

This paper also found that in the field of HRP, preparation is essential for any project that aims 

to meet the project's needs for employment. In addition, characteristics are commensurate with 

the nature and volume of work activities. In a way that helps the company to achieve its goals 

for a future period of time and under changing conditions, which is consistent (Shojaei & 

Flood, 2017; Arianto, 2015).  
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The result explains that strategic planning for human resources lies in determining the 

company's needs of human resources according to the size and nature of the work in the 

company, and what is the nature of the cadres required for all sections of the project. 

 

Additionally, the performance of project management in the dimension (cost) of a 

commissioning company's infrastructure is affected by strategic personnel planning. A good 

talent plan can help increase the effectiveness of a talent, which is characterized by a high level 

of competence, ability, and willingness to work, resulting in lower financial costs and a 

corresponding balance of supply and demand. Understanding project needs-based resources 

and talent planning are some of the latest management methods for predicting quantitative and 

qualitative needs; which are supported by (Popescu & Kyriakopoulos, 2022) and (Bonifaci et 

al., 2016). The result is explained. The interest of large companies in the dimension of cost, 

because of this role in increasing profits for the company and shareholders, so companies are 

interested in appointing talents with high efficiency and the ability to complete the work at the 

lowest costs. 

 

Another finding is related to environmental variables; which indicate strategic planning for 

human resources helps project management officials in the early detection of expected danger 

areas (Lim et al., 2017); (Aungsuroch et al., 2022). The result explains that strategic planning 

carries out a risk assessment process, through which risks are identified and the degree of risk 

to the work to be implemented, whether it is a project, a goal or an executive step in a project, 

or any work to be implemented or achieved, is measured. The measurement of risks is through 

measuring the extent of the impact. 

 

Additionally, strategic planning works to attract and retain workers who are well-equipped, 

and at the same time, have the appropriate skills to work efficiently and achieve quality results, 

which is confirmed by (Thacker et al., 2019); (Waring, 2016), and (Kobylkin & Zachko, 2020). 

The result is explained the importance of the infrastructure construction sector in terms of work 

volume and bid value, which makes companies interested in selecting workers with 



86 

competencies and skills to achieve the required project specifications, so that the company is 

not exposed to a fine or delay. 

 

This paper also found that the strategic planning for human resources has an effect on the 

performance of project management for infrastructure companies in Jordan due to 

demographic variables (company age - company capital - company projects size), where 

companies gain more experience with the number of years they operate, and capital helps 

assess the value of projects that the company can use. The size of the company also affects its 

productivity and the size of projects that can be received as mentioned by (Ramos et al., 2022; 

Baporikar, 2022), and (Rauzana & Dharma, 2022). 

The result explains that companies gain more experience in the number of years they work, 

and capital helps assess the value of projects that the company can use. The size of the company 

also affects its productivity and the size of the projects implemented. 

 

4.8 Conclusion 

This paper reveals the extent of the clarity of the scientific concept of strategic planning in the 

management of human resources in infrastructure contracting companies in Jordan. Also, 

identifying the reality of the proper planning process for human resource development in light 

of strategic planning in infrastructure contracting companies in Jordan. This paper indicated 

that strategic planning for human resources with its dimensions (environmental variables, 

needs assessment, dealing with results, human resources plan), on the performance of project 

management with its dimensions (time, cost, safety, quality) for infrastructure companies in 

Jordan. Moreover, provided an explanation of how the strategic interaction between (HRP) on 

the performance of project management in infrastructure contracting companies in Jordan 

(cost, time, safety, and quality). Explaining the obstacles that limit the achievement of strategic 

planning for human resources management on the performance of project management in 

contracting companies in Jordan. In addition, the results indicate that strategic planning for 

human resources works to attract and retain workers, where sufficient numbers of human 

resources are available and at the same time the appropriate skills that enable them to work 
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efficiently. Thus, the enormity of the sector discussed in this paper is in terms of size and funds, 

the high contributions it presents to the Jordanian GDP, and the employment of large numbers 

of specialized technical manpower, including engineers, technicians, and workers. 
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5.1 Abstract 

The construction industry has begun to use analytics tools for evidence-based decision-making 

processes in order to execute projects more efficiently. However, human resource practices 

show a slow adoption of human resource analytics (HRA) owing to doubts about the actual 

benefits compared to its cost and complexity. In addition, recent studies investigating the 

adoption of this innovative technology are still in their infancy and rely on conceptual models. 

Thus, this study empirically examined the antecedents and impacts of adoption on improving 

project performance. To this end, we developed a deductive conceptual framework based on 

technology-organisation-environment (TOE) and resource-based view (RBV) theory. The 

Jordanian construction industry population of interest completed 198 questionnaires. The 

findings showed that eight factors significantly affect HRA adoption. Furthermore, the results 

suggest that HRA adoption can significantly enhance the project performance. Empirical 

evidence supports early adopters’ understanding of the barriers and potential benefits of HRA 

implementation. 

Keywords: HR Analytics; HRM; project performance; construction industry. 
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5.2 Introduction 

The business sector is constantly evolving because of technological advancements. These 

advances can drastically change how businesses operate (Hota, 2021; Torres & Statti, 2021). 

Among these new technologies, business analytics has significantly impacted the quality of 

decisions made and, consequently, the overall performance of organisations (Al-Qaralleh & 

Atan, 2021; Ilmudeen, 2021). Recently, most organisations worldwide have started adopting 

analytics in their functions such as marketing, supply chain, operations, and manufacturing 

(Jiang & Akdere, 2021; Sheng et al., 2017; Shet et al., 2021). The human resource function is 

one of those functions that started using analytics to reap the expected benefits in this pivotal 

strategic role (Davenport, 2019; DiClaudio, 2019; Iles et al., 2010). Human resource analytics 

(HRA) is an emerging technology that uses descriptive, prescriptive, and predictive analytics 

to inform strategic decisions regarding human resources (Shet et al., 2021; Tursunbayeva et 

al., 2018). Essentially, HRA aims to support decision-making related to the management and 

development of employees in an organisation, regardless of the business sector (Dahlbom et 

al., 2020). 

 

The construction industry is one of the sectors that can use analytics capabilities because its 

success depends heavily on the management of its human resources (Ahmed et al., 2018; 

Marzouk & Enaba, 2019). In this regard, HRA can contribute the most to those in the 

construction industry, which is primarily based on recruiting, training, and evaluating highly 

skilled workers to achieve expected project success (Bilal et al., 2016; Ng et al., 2001). 

According to Ahmed et al. (2018), construction projects can be better managed based on 

evidence-based decisions rather than gut feelings and intuitive decisions.  

 

Human resources are crucial to the success of construction projects, whereby construction 

labour plays a crucial role in the execution of the project (Hussain et al., 2020). The allocation 

of labour to a project is one of the most critical processes in managing human resources 

(Dabirian et al., 2019). In essence, the human resources department in project management is 

primarily concerned with recruiting, organising, and managing the project team (Clark & 
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Colling, 2005; Keegan et al., 2018).   This includes identifying the competencies necessary to 

motivate and build a team (Demilliere, 2014; e Silva & Costa, 2013). 

 

Construction companies are classified as multiproject companies (Geraldi, 2009). The 

literature on project management states that these types of projects require a careful approach 

to resource allocation (Ponsteen & Kusters, 2015). In this regard, it has been claimed that 

analytics can support an organisation in making the best decisions on allocating resources 

during work hours for the efficiency of the organisation and its employees (Hamilton & 

Sodeman, 2020; Levenson & Fink, 2017). This is important in project management, as it is 

challenging to coordinate resources if an organisation does not properly understand how it 

distributes its people and money (Ponsteen & Kusters, 2015). Analytics can see how the 

distribution of people and money affects the overall performance of an organisation, allowing 

for better and more effective decision making regarding resource allocation (Hans & 

Mnkandla, 2017; Ozkan-Ozen & Kazancoglu, 2021; Shah et al., 2019). Therefore, analytics 

tools support project managers and human resource specialists in making appropriate decisions 

by providing them with insightful information (Hans & Mnkandla, 2017). 

 

The construction industry is one of Jordan’s most important economic sectors (Arif et al., 2017; 

Bekr, 2018). It is a major source of employment and contributes significantly to its gross 

domestic product (GDP) (Sweis & Jaradat, 2021). Recently, the industry has increased, leading 

to a shortage of skilled workers (Alqirem et al., 2018). Therefore, to meet the demand for 

skilled workers, Jordanian construction companies must optimise their human resource 

management to make better decisions regarding workforce planning, recruitment, and training 

(Florez et al., 2013; Moussa & El Arbi, 2020).  

 

In recent years, scholars and practitioners have begun to pay more attention to HRA because 

of its ability to provide innovative human resource management insights (Hota, 2021; 

Kryscynski et al., 2018; Margherita, 2021; Peeters et al., 2020; Shet et al., 2021). They 

advocated that HRA can improve firms’ ability to optimise their human resource decisions by 

providing robust data-driven decisions (Dulebohn & Johnson, 2013; Garcia-Arroyo & Osca, 
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2021). However, the adoption of HRA has been a challenge for most organisations for several 

reasons (Ram et al., 2019; Shet et al., 2021; Vargas et al., 2018). First, human resource 

analytics can be expensive to implement and maintain (Huselid, 2018; Muscalu & Şerban, 

2014). Second, it is often difficult to determine the measures and metrics required to achieve 

desired results (Armstrong & Brown, 2019; Peeters et al., 2020). Third, the process of 

collecting and analysing data can be tedious and time-consuming, leading to frustration among 

employees and managers (Giermindl et al., 2021; Kryscynski et al., 2018; Schwartz, 2018). 

Fourth, there is the risk that using HRA will lead companies to make decisions that are not in 

the best interests of their workers (Giermindl et al., 2021). 

 

In practice, according to the research conducted by SHRM (2016), human resource data 

analysts make up 79% of jobs in firms with 10,000 or more employees, and the demand for 

people analytics is on the rise. Nevertheless, the adoption rates have not increased at the same 

level (Green, 2017). Furthermore, most businesses face significant roadblocks in the early 

stages of developing their analytical capabilities, hindering substantial development. 

Furthermore, project-driven companies in the construction industry may face challenges in 

adopting analytical tools. In contrast with manufacturers, construction firms are subject to high 

levels of variability. Midway through a project, progress tracking systems have changed, 

resulting in incompatibility and inconsistent data collection. Many variables vary considerably 

from project to project, including scale, materials, and subcontractors (Hovnanian et al., 

2019).   At the same time, HRA is itself a human resource practice that still needs to prove its 

own value (Minbaeva, 2018; Rasmussen & Ulrich, 2015; van den Heuvel & Bondarouk, 2017), 

and the business can start realising the promise of connecting human resource decisions and 

processes to organisational performance (Marler & Boudreau, 2017). 

 

Academic research conducted on this line of HRA adoption is usually conceptual or qualitative 

in nature and does not provide a cause-and-effect relationship that contributes to developing a 

theory on HRA and creating HRA standards (Etukudo, 2019; Gurusinghe et al., 2021; 

Margherita, 2022; McAbee et al., 2017; Mohammed & Quddus, 2019; Ram et al., 2019; Shet 

et al., 2021). Technology and innovation adoption are industry-specific, and each industry 
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faces barriers and consequences (Miller et al., 2007). A recent literature review conducted by 

Shet et al. (2021) calls upon scholars to address the gap in HRA literature and conduct more 

empirical research to understand the determinants and consequences of HRA adoption. 

Moreover, Jiang and Messersmith (2018) asserted that research on HRA and the application of 

big data analytics to human resource strategies is needed to support uncertain adopters in 

deciding whether to adopt it. 

 

The construction sector is an information-intensive sector that lags behind the adoption of data 

analytics and requires further research (Bilal et al., 2016; Munawar et al., 2022; Ram et al., 

2019; Sepasgozar & Davis, 2018). To fill this gap in the literature and address practical 

concerns, this study addressed two major questions. 

1- What are the technological, organisational, and technological factors that affect HRA 

adoption in construction companies in Jordan? 

2- What is the impact of HRA adoption on the project performance of construction 

companies in Jordan? 

This study addresses these two questions using two underlying theories, the TOE framework 

and RBV theory, to formulate a conceptual framework and related hypotheses. Based on this 

theoretical background, this study discusses the adoption of HRA, HRA’s potential for project 

performance in the construction industry, and associated theories. A conceptual framework 

and argumentative hypotheses were presented, followed by the research design, analysis, and 

discussion. Finally, the implications and conclusions of the study are presented. 

 

5.3 Theoretical Background 

This section introduces the theoretical foundation for HRA adoption and the potential of HRA 

in project management. Finally, the foundational theories of the RBV theory and TOE 

framework are discussed. 
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5.3.1 Adoption of human resources analytics 

According to the literature, HRA has emerged as a part of big data analytics (Bassi, 2011). 

Academics, practitioners, thought leaders, and technology suppliers in the human resources 

field discuss HRA, also known as workforce analytics, talent analytics, human capital 

analytics, and people analytics (Falletta & Combs, 2020). Everyone seems to realise the impact 

of big data on decision making and competitiveness (Deloitte, 2014; Dubey et al., 2018). 

However, the human resource’s function has been slow to adopt big data analytics (Fernandez 

& Gallardo-Gallardo, 2020; Vargas et al., 2018; Zeidan & Itani, 2020). In Deloitte’s survey, 

14 per cent of human resources departments used data analytics, whereas 77 per cent of 

operations, 58 per cent of sales, and 56 per cent of marketing departments already used data 

analytics (Deloitte, 2014). There appears to be a willingness among organisations to consider 

using big data and new technologies, although human resource specialists are very cautious 

(Fernandez & Gallardo-Gallardo, 2020).  

 

Regarding HRA, recent studies have revealed manifold fundamental reasons behind slow 

adoption by human resource practitioners, whether at the individual level (Marler & Boudreau, 

2017; Vargas et al., 2018) or the organisational level (Shet et al., 2021). For instance, Kapoor 

and Kabra (2014) argued that human resource specialists are reluctant to implement advanced 

HRA because of a lack of required skills, top management support, analytics, culture, and 

available technology. Additionally, they may be hesitant to adopt big data analytics because 

they lack familiarity with the technology. In a study by Saxena et al. (2021), only a few human 

resource professionals had experience using big data analytics tools. Since HRA is the most 

recent innovation in human resources management, it remains unclear, for the most part, the 

value it can add from its strategic positioning and contribution to its operational deliverables 

across the organisation (Belizón & Kieran, 2021; Marler & Boudreau, 2017). The lack of 

familiarity with these tools, which require statistical and mathematical analyses, may also be a 

barrier to the adoption of human resources professionals (Shet et al., 2021; Vargas et al., 2018). 

Another reason they may be hesitant to adopt big data analytics is the perceived complexity. 
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For instance, Fernandez and Gallardo-Gallardo (2020) found that human resource 

professionals believe big data analytics is too complex to understand. 

 

A popular research topic is the factors influencing HRA adoption and their impact on corporate 

performance (Aydiner et al., 2019; Shet et al., 2021). HRA seems to be a small part of 

companies’ overall investments despite the fact that more companies do so. Low adoption of 

HRA makes quantifying its impact on organisational success difficult (Shet et al., 2021; Singh 

& Muduli, 2021). Consequently, there is not yet a solid scholarly paradigm for understanding 

HRA adoption within organisations (Dahlbom et al., 2020; Fernandez & Gallardo-Gallardo, 

2020; Margherita, 2022; Rasmussen & Ulrich, 2015). However, there is a startling lack of 

research on HRA despite its increasing adoption in businesses (Margherita, 2022; Stone & 

Dulebohn, 2013). However, it is unclear how HRA can be applied to practical business 

processes in the existing literature (Dahlbom et al., 2020; McCartney & Fu, 2022).  

Although human resources are yet to adopt data analytics, further research is needed to prove 

their acceptability, usage, and success in various sectors (Shet et al., 2021). In so doing, two 

crucial questions need to be addressed further: When there are so many examples of human 

resources organisations using big data to help drive their business forward, why do human 

resources seem to be slow to adopt? What is the influence of innovative technology adoption 

on project performance? 

 

5.3.2 HRA’s potential for project management 

Project management is defined as the formulation of plans, allocation of resources, and 

monitoring of performance to achieve goals and objectives (Ghansah et al., 2020). The main 

aim is to complete the project work on time, within the budget, and according to specifications 

(Abu-Hussein et al., 2016; Gelbard et al., 2018) to meet stakeholders’ expectations (Lee & Yu, 

2012). Project management is a meticulous process that requires organisational skills (Bilal et 

al., 2019). The regular use of data analytics in project management and monitoring has become 

mandatory for most organisations operating in today’s business world (Almazmomi et al., 

2021; Mangla et al., 2020). Construction projects are no exception, as the success or failure of 
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such endeavours often hinges on accurate forecasting and effective decision making (Lin & 

Golparvar-Fard, 2018). Applying data analytics to construction projects can improve both their 

efficiency and accuracy (Marzouk & Enaba, 2019; Ram et al., 2019). Data analytics tools have 

been successfully used in other domains including operational research and finance (Holsapple 

et al., 2014). Organisations involved in construction projects have increasingly adopted them 

owing to their potential benefits (Lin & Golparvar-Fard, 2018). 

 

According to Ikediashi and Ogwueleka (2016), technology adoption in construction projects is 

typically slow, because the cost savings stemming from their use are not always evident. The 

construction industry is plagued by various problems related to cost overruns and delays, 

making it particularly important to use technologies that can improve financial performance 

(Lin & Golparvar-Fard, 2018). Despite the benefits of data analytics for construction projects, 

the latter are still primarily managed using traditional project management tools (Ahuja et al., 

2009b; Dixit et al., 2021; Sandhu & Ajmal, 2012). This has led some researchers to argue that 

there is a need for better coordination and communication between technology providers, 

contractors, and engineers (Ahuja et al., 2009a). Additionally, significant methodological 

challenges must be overcome before the full potential of data analytics can be realised (Shet et 

al., 2021). In addition, as part of big data analytics (Jiang & Akdere, 2021), the adoption of 

HRA and its effects on project success and performance are worth studying, because human 

resource practices play an essential role in successful project implementation (Popaitoon & 

Siengthai, 2014; Ul Musawir et al., 2017).  This study then seeks to identify the barriers 

hindering HRA’s adoption in construction projects, as well as how its adoption can impact 

project performance. 

 

5.3.3 Underpinning Theories 

Tornatzky et al. (1990) developed the first theory of innovation adoption, which explains and 

predicts adoption likelihood based on a wide range of characteristics. Kowath and Choon 

(2001) assert that technological development, business and organisational transformation, and 

the industry environment influence adoption (Kauffman and Walden, 2001). Since its 
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inception, the TOE framework has not undergone significant theoretical development. Zhu and 

Kraemer (2005) claimed that the lack of development of TOE is the result of the fact that it is 

too generic and includes a wide array of factors and measures, thus requiring little 

modification. Baker (2012) argues that another reason for this alignment is that the theory does 

not provide competitive explanations and does not align well with other technology adoption 

theories. Therefore, there is little pressure to change this framework. 

 

The TOE framework is an organisational-level theory that significantly affects innovation 

adoption decisions (Gurusinghe et al., 2021; Troshani et al., 2010). It comprises three distinct 

facets of the business context: technology, organisational structure, and environmental 

characteristics (Baker, 2012; Maroufkhani, Ismail, et al., 2020). It is the most widely used 

framework for examining the impact of adoption determinants on organisational and 

technological innovation (Badi et al., 2021; Cruz-Jesus et al., 2019). Several studies on 

technology adoption have found the TOE framework appropriate (Ahmadi et al., 2015; Awa 

et al., 2016; Chakraborty & Mansor, 2013; Nam et al., 2019). Recent studies have used the 

TOE framework to investigate the factors of human resource information systems (HRIS) 

adoption in organisations (Chakraborty & Mansor, 2013; Troshani et al., 2010). Similarly, the 

TOE framework has been widely adopted in the literature to explore analytics implementation, 

provide knowledge of the impact of business analytics implementation on business 

performance, and organise the discovery of the factors that influence it (Ghaleb et al., 2021; 

Marler & Boudreau, 2017; Nam et al., 2019). Recently, a few studies have explored the 

determinants of HRA adoption in organisations (Gurusinghe et al., 2021; Shet et al., 2021). 

Consequently, the TOE framework proved to be useful in this study. 

 

The TOE model is suitable for the context of our study as it provides barriers that might affect 

the adoption of HRA in Jordanian construction companies. Furthermore, the adoption of HRA 

remains problematic at the organisational level (Angrave et al., 2016; Gurusinghe et al., 2021). 

In contrast, other models, such as the theory of reasoned action, theory of planned behaviour, 

and technology acceptance model, are more appropriate for illustrating adoption barriers at the 
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individual level (Queiroz et al., 2021; Venkatesh et al., 2003), which is the next step to consider 

an initial adoption by an organisation. 

 

By contrast, in the early 1990s, several human resource management researchers advocated 

the RBV theory of personnel policies and practices (Mabey & Gooderham, 2005). From an 

RBV viewpoint, researchers have studied the phenomenon of competitive advantage, 

identifying different influences on the phenomenon of competitive advantage (Paauwe, 2009). 

The term “resource-based view” refers to the idea that organisations should focus on acquiring, 

developing, and using the best possible resources to achieve goals. This perspective is based 

on the premise that human resources are scarce but vital resources (Kaufman, 2015). Research 

in applied psychology and human resource management strongly suggests that investing in 

human capital can yield progressive performance benefits to individuals and organisations, 

using RBV theory as the foundation (Delery & Roumpi, 2017; Razak et al., 2015). RBV has 

been suggested to measure project success, implying that resources should be managed in order 

to be effective (Almarri & Gardiner, 2014; Belout & Gauvreau, 2004; Mathur et al., 2013). De 

Carvalho et al. (2015) found that the theory of RBV was valid for use in making choices about 

the training and development of human capital. This study uses RBV theory to determine 

which training and development to offer, and it determines that it is useful for project success. 

Accordingly, HRA and the data, information, and insights it generates fit the RBV criteria, 

implying that HRA and the data, information, and insight it generates can produce a 

competitive advantage for firms (McCartney & Fu, 2022). According to the literature, HRA is 

a new way to analyse and make decisions concerning human capital concepts (Minbaeva, 

2018; Qamar & Samad, 2021). The literature indicates that human resource experts and 

managers are increasingly turning to HRA to improve managerial decision making related to 

resource allocation and human capital (Zeidan & Itani, 2020). This approach aims to 

understand whether human resource actions may positively or negatively affect project 

performance depending on the desired outcome.  

 

TOE and RBV have become increasingly common in studies examining the determinants and 

consequences of adopting new technologies (Ganguly, 2022; Maroufkhani, Tseng, et al., 2020; 
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Pillai et al., 2021; Ruivo et al., 2016). Thus, we used the TOE and RBV frameworks to build 

the conceptual framework for this study. 

 

5.3.4 Conceptual Model and Hypotheses Development 

Technology adoption studies use two approaches to evaluate the adoption of any novel 

technology: examining adoption as one stage (variable)  (D. Q. Chen et al., 2015; Kumar & 

Krishnamoorthy, 2020; Walker & Brown, 2019) or three stages (evaluation, adoption, and 

routinisation) (Chiu et al., 2017; Cruz-Jesus et al., 2019; Junior et al., 2019; Puklavec et al., 

2018). Since HRA adoption is defined as the intention to use HRA at an organisational level, 

we consider it a single variable in our study, as HRA adoption is still an emerging concept in 

the related literature and a new initiative in the Jordanian context. To select the factors of each 

construct, namely, technological, organisational, and environmental, we based our selection 

on the conceptual framework developed by Shet et al. (2021) and other related studies on 

technology adoption that considered the TOE framework as a theoretical lens for their model 

development. Hence, complexity, relative advantage, compatibility, and data quality were 

selected as related dimensions of the technology. Top management support, organisational 

readiness, and analytical competency were chosen to assess the organisational constructs. Two 

dimensions concerning the environmental construct were identified to determine their impact: 

external competitive pressure and external support from vendors. Eventually, project 

performance was identified as the final consequence of adopting HRA in construction firms in 

Jordan, as they are classified as multiproject businesses (see figure 5.1). 

 

5.3.4.1 Technological impact on HRA adoption 

The impact of technology on HRA adoption in construction projects is hypothesised to be 

determined by four factors: complexity, relative advantage, data quality, and compatibility. 

The degree of complexity of a technology is determined by its difficulty in use or 

understanding (Rogers, 2003). Big data analytics uses this variable to provide insight into the 

complexity of applications and usage. Using this criterion, big data analytics and deployments 
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can be classified according to their sophistication levels. Recent research indicates that the 

complexity of an innovation hinders its acceptance (Maroufkhani, Ismail, et al., 2020). Recent 

studies have viewed HRA as a complex technology that requires highly skilled workers to 

handle interdisciplinary aspects including technical, human, and business elements inherited 

from tools  (Kapoor & Kabra, 2014; Ozkan-Ozen & Kazancoglu, 2021; Shet et al., 2021). This 

complexity affects firms’ decisions to adopt innovative technologies (Rogers, 2003).  

 

Relative advantage reflects how much better the technology is compared to existing 

alternatives and the relative potential benefits (Rogers, 2003). An empirical study by Lee 

(2004) showed that perceived relative advantage is an essential indicator of technology 

adoption, with the probability of an innovation being adopted multiplied by its perceived 

relative advantage. HRA-related literature has several advantages over existing technologies, 

such as better resource allocation, talent management, and employee retention (Gurusinghe et 

al., 2021; King, 2016). However, research in the field of big data has yielded mixed findings. 

A number of studies have found that relative advantage and big data adoption are significantly 

correlated (Al-Hujran et al., 2018; Ram et al., 2019), whereas others have shown no such 

association (Maroufkhani, Tseng, et al., 2020; Youssef et al., 2022). In the context of 

construction projects, the relative advantage of HRA might be considered a critical dimension 

of construction project performance that can be used to improve decision making, optimise 

resources, and identify areas for future improvement (Van den Heuvel & Bondarouk, 2017). 

 

Compatibility refers to how well a technology integrates with other technologies and systems 

and how well the implemented technology complies with an organisation’s needs, practices, 

past experience, and values (Nedev, 2014; Rogers, 2003).  When the two entities are 

compatible, it is easier to adopt innovation. Compatibility leads to a better understanding of 

innovation and easier adoption (Ilmudeen, 2021). Compatibility is also a critical factor  (D. Q. 

Chen et al., 2015; Maroufkhani, Tseng, et al., 2020). Several studies assert that compatibility 

is a significant antecedent to the adoption of new technologies (Alshamaila et al., 2013; Cruz-

Jesus et al., 2019; Duan et al., 2010; Wu & Wang, 2006). Comparatively, big data analytics 

adoption has shown contrasting results (Kumar & Krishnamoorthy, 2020), with some studies 
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demonstrating significant correlations (Kumar & Krishnamoorthy, 2020; Marchena Sekli & 

De La Vega, 2021) and others showing no correlation (Youssef et al., 2022). Nevertheless, 

studies have shown a positive association between compatibility and adoption intention in 

HRIS (Alam et al., 2016; Masum, 2015; Teo et al., 2007). Consequently, the adoption of HRA 

in construction projects can be regarded as a natural progression. 

 

Data quality concerns the accuracy, completeness, and reliability of data. With regard to data 

quality, big data management is the most challenging task when determining which data are 

helpful and which are not (Hu, 2020; Kim, 2014). Because of the vast amount of available 

data, it can be challenging to identify datasets appropriate for a specific purpose (Minbaeva, 

2018; Munawar et al., 2022). In addition, the given data format is not suitable for the intended 

purpose or cannot be conveniently accessed (Custers & Uršič, 2016; Herden, 2020). 

Furthermore, many information sources, including appraisals, feedback, and surveys, are 

subject to subjectivity, making their accuracy challenging to determine (Shet et al., 2019). 

 

Owing to the difficulties in obtaining, comprehending, and utilising large datasets, it is critical 

to design tools for extracting and analysing vital data (Nam et al., 2019). Prior studies have 

asserted that data quality is essential for human resource decisions and is critical for 

constructing credible HRA (Gurusinghe et al., 2021; Minbaeva, 2018; Pillai & Sivathanu, 

2021).  

As a result of the discussion above, the following hypotheses have been proposed. 

H1: The perceived complexity of HRA influences its adoption. 

H2: The perceived compatibility of HRA influences its adoption. 

H3: The relative advantage of HRA influences its adoption. 

H4: The data quality of HRA influences its adoption. 

 

5.3.4.2 Organisational impact on HRA adoption 

We hypothesise that the impact of organisational characteristics on HRA adoption is 

represented by three factors: top management support, organisational readiness, and analytical 
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competency. In innovation and technology adoption, top management support refers to the 

degree to which an organisation’s top management supports the implementation of innovation 

and technology (Cruz-Jesus et al., 2019; Young & Jordan, 2008). Empirical and theoretical 

studies have found that it is an influential antecedent to adoption that has been found in 

empirical and theoretical studies alike (Gurusinghe et al., 2021; Kanwal et al., 2017; Sun et al., 

2018). In the context of this study, top management support can be defined as the degree to 

which managers believe that HRA can improve their organisations’ performance and provide 

sufficient support for this new technology (Gurusinghe et al., 2021; Minbaeva, 2018). Like any 

new technology, managers who believe that HRA can help them improve their organisation’s 

performance are more likely to adopt it. Analytical functions are resource-intensive and require 

cross-departmental collaboration (Fernandez & Gallardo-Gallardo, 2020). Top management 

support is necessary to accelerate the adoption of IT innovations, create a welcoming climate, 

and provide appropriate resources (Lai et al., 2018; Shet et al., 2021). However, managers and 

business owners have argued about the actual benefits of HRA, with some doubts that investing 

in HRA can generate justificatory returns (Dahlbom et al., 2020; Zeidan & Itani, 2020). For 

example, Maroufkhani, Tseng, et al. (2020) suggested that in order to be effective, top 

managers need to be involved in the implementation process of data analytics. Previous studies 

have also found that top management support is essential for adopting HRA. They can either 

create or break projects (Gurusinghe et al., 2021; Shet et al., 2021). 

 

A company’s organisational readiness refers to its ability and willingness to adopt new 

technology and use information and communications technology (ICT) efficiently and 

effectively to meet the needs of its customers, employees, and shareholders (Gangwar, 2018; 

Garcia-Arroyo&Osca,2021). 

 

The goal of organisational readiness is to ensure that firms can capitalise on new technologies 

by maximising their benefits (Clohessy et al., 2020; Spanos et al., 2002). This is a daunting 

task, as organisational readiness must be tailored to the specificity of each organisation (Aydın 

& Tasci, 2005; Azadegan & Teich, 2010). In HRA adoption, organisational readiness refers to 

the readiness of an organisation for HRA and the resources necessary to implement it (Deloitte, 
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2015; Shah et al., 2017). According to Deloitte (2015), poor organisational readiness hinders 

the adoption of HRA by most organisations. Hence,  if an organisation is unprepared for HRA, 

it may struggle to adopt it (Marler & Boudreau, 2017; Saxena et al., 2021). In the related 

literature, organisational readiness, whether technically or financially, influences the early 

adoption of HRA (Marler & Boudreau, 2017; Maroufkhani et al., 2019; Shet et al., 2021). 

 

The analytical ability of an individual is the ability to develop and prove causal links between 

critical components of an organisation’s system, using appropriate analyses to test causality, 

demonstrating that the data are measured appropriately, and incorporating these findings into 

the decision-making process (Kryscynski et al., 2018). In the context of human resources, this 

refers to the availability of skilled employees who are knowledgeable about HRA (Shet et al., 

2021). According to previous studies, if an organisation does not have skilled workers 

competent in data analytics, it may struggle to adopt HRA (Angrave et al., 2016; Fernandez & 

Gallardo-Gallardo, 2020; Gurusinghe et al., 2021; Marler & Boudreau, 2017). According to 

Marler and Boudreau (2017), human resource professionals who possess analytical skills are 

in short supply, the most frequently cited reason for the lack of widespread adoption of HRA. 

In contrast, it has been argued that individuals with strong analytical skills are better positioned 

to adopt HRA (Fernandez & Gallardo-Gallardo, 2020; Levenson, 2018; Minbaeva, 2018). 

Essentially, a human resource specialist is not a professional or a well-trained data scientist. 

However, for human resource managers to effectively use HRA in their organisations, they 

must at least understand the basics of research methodology and statistics to make appropriate 

insights and error-prone decisions (Gurusinghe et al., 2021; McAbee et al., 2017). 

Based on the above discussion, the following hypotheses were proposed. 

H5: Top management support of HRA influences its adoption. 

H6: Organisational readiness for HRA influences its adoption. 

H7: Analytical competencies of human resource people increase HRA adoption. 
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5.3.4.3 Environmental impact on HRA adoption 

The environment in the TOE framework is viewed as a direct influence on behaviour because 

it is the climate in which an organisation carries out its operations (Ghaleb et al., 2021; Maduku 

et al., 2016). A broad definition of environmental variables includes external elements that 

impact an organisation’s operations (Gangwar et al., 2014). In this study, we determined that 

external and competitive pressures, and external support from vendors are external factors that 

can influence HRA adoption.  

 

Competitive/external the pressure refers to pressure exerted by competitors and other 

businesses in the same industry (Zhu & Kraemer, 2005). Both business partners and 

competitors may influence the adoption of new technologies (Shet et al., 2021). This pressure 

affects the organisation to adopt new technologies to enhance its performance and create a 

unique competitive advantage (D. Q. Chen et al., 2015; Kumar & Krishnamoorthy, 2020). 

Responses to competitive and external pressures can increase the tolerance associated with the 

adoption of new technologies such as complexity (H.-M. Chen et al., 2015; Walker & Brown, 

2019). Previous studies have asserted that the more external pressure an organisation faces, the 

more likely it is to adopt a new technology to successfully compete in the market (Hsu et al., 

2014; Lai et al., 2018; Maroufkhani, Tseng, et al., 2020; Tsai et al., 2013). For instance, Tsai 

et al. (2013) claim that competitive pressure is one of the most critical factors determining how 

companies adopt IS innovations.  

 

Moreover, HRA can be linked to this analysis. Employees’ capabilities and skills are crucial 

for a firm to succeed in a competitive market (Mohammed & Quddus, 2019). Human resources 

are critical assets that can build an organisation’s value by fostering competitive growth 

(Gurusinghe et al., 2021). A firm’s human resource assets must be exploited to their full 

potential through HRA insights (King, 2016; Zang & Ye, 2015; Zhang et al., 2021). Recent 

studies on HRA have argued that competitive pressure is necessary to utilise human resources 

and gain competitive advantage (Belizón & Kieran, 2021; Fernandez & Gallardo-Gallardo, 

2020; Maroufkhani et al., 2019; Shet et al., 2021; Zeidan & Itani, 2020). Hence, HRA in 
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construction projects can help firms improve human resource management by identifying and 

resolving critical issues that affect employees’ work. 

 

In business, external support refers to the extension of support from a vendor or a third party 

to stimulate innovation and enable adoption (Al-Qirim, 2007; Biney, 2019). In the context of 

technology usage, we can describe activities that are knowledge-intensive and externally 

supported (Marchena Sekli & De La Vega, 2021; Puklavec et al., 2018; Youssef et al., 2022). 

According to Puklavec et al. (2018), third-party support and outsourcing can significantly 

influence innovation adoption because companies are more likely to install and use new 

technologies when they have third-party support. Lee and Larsen (2009) observed that external 

support plays a critical role in the adoption and utilisation of IT and innovation. In companies 

with insufficient IT specialists, external support is a strong predictor of big data analytics 

adoption because IT specialists are required to drive and promote IT and innovation adoption 

(Gangwar, 2018; Maroufkhani, Tseng, et al., 2020; Youssef et al., 2022). 

As stated earlier, HRA is a relatively new technology that requires interdisciplinary knowledge 

(Andersen, 2017; Ozkan-Ozen & Kazancoglu, 2021). Therefore, vendors must support 

companies that intend to adopt this technology and make it a feasible option  (Maroufkhani, 

Ismail, et al., 2020; Tursunbayeva et al., 2018).  In the related literature, it was found that 

construction companies rely on outsourcing and vendors because they lack the technical skills 

to implement innovations such as big data analytics (Bilal et al., 2016; Lu & Zhang, 2021). 

Thus, it can be argued that in Jordan, construction companies need external support from 

specialist vendors to aid them in training and comprehending HRA technology. 

 

Based on the above discussion, the following hypotheses were proposed. 

H8: Competitive/ external pressure is positively influencing HRA adoption. 

H9: External support from vendors is positively influencing HRA adoption. 
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5.3.4.4 HRA impact on project performance 

In general, the concept of Human Resource Management (HRM) practices can be categorised 

as either “hard” or “soft” (Konzelmann et al., 2006). Hard HRM practices include 

predetermined approaches to human resource management, such as policies and procedures, 

selection and hiring processes, training, performance evaluation, and compensation. In 

comparison, soft HRM practices also include employment relationships (Parayitam et al., 

2021). HRM is generally perceived as a crucial component of a firm’s success (Al-Dmour et 

al., 2017). An organisation benefits from it in two ways: it contributes to its success (Huselid, 

1995), and it provides a competitive advantage (Amit & Belcourt, 1999). Work experience and 

employment relationships are affected by how HRM strategies and policies are implemented 

(Bodla & Ningyu, 2017; Guest, 2002). According to the project management literature, HRM 

practices serve as inputs for project performance (Huemann et al., 2007; Jiang et al., 2012; 

Wickramasinghe & Liyanage, 2013). Thus, HRM practices can be considered indirect 

contributors to project performance (Keegan et al., 2018; Popaitoon & Siengthai, 2014).  

 

Correspondingly, in the human resources domain, related studies suggest that HRA plays a 

critical role in attracting and retaining talent. HR professionals can use HRA to provide 

employees with various benefits including healthcare, retirement plans, and other supplemental 

expenses (Belizón & Kieran, 2021; Giermindl et al., 2021). In essence, HRA is an emerging 

practice that focuses on quantitatively analysing employee data to identify potential and current 

performance issues (Larsson & Edwards, 2021; Qamar & Samad, 2021). Several studies have 

found that HRA provides data-driven insights that can improve HR practices such as talent 

management outcomes (Gurusinghe et al., 2021), better employee productivity (Gaur et al., 

2019; Vivekananth, 2016), lower attrition and turnover rates (Gobble, 2017) and employee 

satisfaction and engagement (Qamar & Samad, 2021). These data-driven insights can be used 

to improve a firm’s HRM practices (King, 2016). Furthermore, HRA can serve as a tool to 

measure the value of human capital and HRM practices to ensure that they support and align 

with strategic goals (Angrave et al., 2016; Huselid, 2018; Larsson & Edwards, 2021).  
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Additionally, construction studies have concluded that the availability of skilled workers 

influences the overall performance of construction projects (Hussain et al., 2020; Jarkas, 2015). 

The literature suggests that HRA enhance workers’ skills and improve their talent (Cherry, 

2016; Gurusinghe et al., 2021; Zang & Ye, 2015). Thus, by implementing HRA in HR 

practices, it can be argued that the project will perform better by enhancing HR practices and 

boosting worker skills.  Considering that HRA is part of big data analytics, this argument is 

also supported by studies that examine the impact of big data analytics on project performance 

(Gunasekaran et al., 2017; Mangla et al., 2020). As per Mangla et al. (2020), the use of big 

data analytics in the decision-making process enhances numerous aspects of project 

performance.   

 

This leads us to suggest the following hypothesis. 

H10: Adoption of HRA can positively influence project performance. 
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Figure 5. 1 Conceptual Framework 

 

5.4 Research Method 

Research has focused on a positivistic paradigm that holds that phenomena have an objective 

reality that can be articulated and quantified in causal relationships (Straub et al., 2004). 

Objective and social reality were captured in this study using survey responses as part of the 

positivist approach in order to identify HRA antecedents. As part of this approach, we study 

the literature on technology, big data, and HRA adoption to determine the antecedents of HRA 

adoption and their impact on project performance. A structural equation model was developed 

based on partial least squares to validate the hypothesised relationships based on the TOE 

framework and RBV theory, a structural equation model was developed based on partial least 

squares (PLS). 
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5.4.1 Data collection, measurement scales, and sampling 

The data collection included a survey to identify the antecedents of HRA adoption in a 

Jordanian project and the effect of HRA adoption on the outcome of the project. Survey data 

were collected using an online questionnaire. The questionnaire was administered to all 

construction stakeholders, including firms, technical partners, organisational representatives, 

and professionals within the Jordanian construction industry, including subcontractors and 

equipment suppliers.  

 

This study used a survey questionnaire comprising previously published multi-item measures 

with good psychometric properties except for relative advantage, human resource analytical 

competence, and data quality. Several stages of theoretical modelling, statistical testing, and 

refinement are involved in developing the measurement model (Straub, 1989). Based on 

existing measures and expert opinions, measurement items were created. First, the relative 

advantage is operationalised based on prominent HRA studies that suggest the advantages of 

HRA deployment. Regarding the analytical competence of human resources, the items were 

derived from a qualitative study by McCartney et al. (2020) and the data quality scale was 

drawn from the items developed by Minbaeva (2018). Other scales were adopted from the 

current literature on big data analytics and revised to fit the context of the current study, as 

shown in the Appendix. The questionnaire was presented to seven experts who were part of 

the digital transformation initiative in Jordan and two academians who specialised in business 

analytics to review the items of all the constructs. The items were revised and some were 

deleted based on their recommendations. Subsequently, a pilot study was conducted by 

disseminating the questionnaire to human resources and business analysts in the construction 

industry using LinkedIn. Thirty-eight complete questionnaires were returned. Based on the 

validity and reliability measures from the pilot study, three additional items were deleted (that 

is, In our company, our human capital data are difficult to integrate, and HRA can improve 

business decisions related to acquiring, motivating, and retaining talented employees). The 

final questionnaire was then developed. For this assessment, the constructs were measured 

using a 5-point Likert scale (strongly disagree or strongly agree). 
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Cross-sectional surveys were used to collect data and to test the conceptual framework of the 

study. For this study, the authors used a convenience sampling technique for project managers, 

human resources, and big data specialists who participated in their companies’ construction 

projects in Jordan to access data collection. This method is suitable when it is difficult to 

identify the target population. Paper and online surveys were used to collect data. A consulting 

company in Jordan distributed the paper-based questionnaire physically, whereas an online 

questionnaire was distributed to respondents via e-mail by the authors in collaboration with a 

consulting company in Jordan. The total number of responses received within two months was 

288. After reviewing the returned questionnaires thoroughly for missing values, incomplete 

responses, and excluding responses from respondents without sufficient background in data 

and human resources analytics, out of 288 respondents who received the questionnaire, 198 

usable responses were analysed. Confirmatory factor analysis and model tests were conducted 

on the obtained data. In sum, 80.3% of the respondents were male and 19.7% were female. Of 

the respondents, 42.9% had a master’s degree, 36.9% had a bachelor's degree, and 20.2% held 

a PhD. Regarding experience, 2.5% had less than one year of work experience, 21.2% spent 

between 1 and 5 years with their companies, 14.6% spent between 5 and 10 years with their 

company, and the majority (61.6%) had more than 10 years of experience. The breakdown of 

age was 33.3% over 51 years, 19.2% between 41 and 50, 27.8% between 31 and 40, and 19.7% 

between 21 and 30 years. The demographic characteristics of respondents are shown in table 

5.1. 

Table 5. 1 Summary of the demographic profile 
 Description Frequency Percentage 

Gender Male 

Female 

159 

39 

80.3 

19.7 

Level of education 

 

Bachelor’s Degree 

Master’s Degree 

Doctorate Degree 

73 

85 

40 

36.9 

42.9 

20.2 

Years of 

experience 

 

<1 year 

1–5 years 

5–10 years 

5 

42 

29 

2.5 

21.2 

14.6 
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>10 years 

 

122 61.6 

 

 

 

Age 20–30 years old 

31–40 years old 

41–50 years old 

51 and above 

39 

55 

38 

66 

 

19.7 

27.8 

19.2 

33.3 

 

 

5.5 Results 

The model is reflective, because its structure is linked to its items. In particular, the study used 

measures that are expressions of constructs, that is, changes in the constructs resulted in 

changes in the measures. This study applied structural equation modelling (PLS-SEM) based 

on partial least squares to test the higher-order adoption model because its flexible assumptions 

allow it to estimate hierarchical models by removing the uncertainty of inadmissible solutions 

(Hair et al., 2011). PLS-SEM was used to estimate the hierarchical model because of its 

theoretical parsimony and reduced complexity (Hulland et al., 2010). Additionally, PLS-SEM 

is effective in providing valid results in a relatively small sample (Hair et al., 2011). 

 

PLS-SEM includes two main phases of evaluation:1- assessment of the measurement model 

and 2- assessment of the structural model (Hair et al., 2011). A structural equation model can 

be obtained by combining the structural and measurement models (Saris et al., 2009). As part 

of the first stage, a measurement model was examined to see how indicators relate to their 

items, whereas the second stage involved evaluating the structural model of hypothesis testing 

(Henseler et al., 2009). 
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5.5.1 Measurement Model 

This study was guided by a roadmap for PLS-SEM assessment (Hair Jr et al., 2014). To ensure 

reliable and valid results, methods such as indicator reliability, internal consistency reliability, 

convergent validity, and discriminant validity assessment should be applied. 

 

Regarding indicator reliability, reliability is defined as the measurement of consistency or the 

degree to which an instrument measures similarly under identical conditions each time (Fink 

& Litwin, 1995). Testing the indicator for reliability includes assessing the outer loading. A 

reliability assessment was conducted based on indicator loadings. Indicators with outer loading 

values greater than .07 demonstrate high reliability (Hair et al., 2011). According to Hair Jr et 

al. (2014), values greater than .40 are acceptable, pending further investigation. Table 5.2 

shows the loadings for each of the lower and higher-order constructs. The seven loadings are 

lower than .70. Nonetheless, they exceeded the .40 value reported by Hair et al. (2014), which 

was used for the validation testing. 

 

Related to internal consistency reliability, composite reliability was used to test internal 

consistency reliability. If items are consistent across constructs, there should be a composite 

reliability of 0.7 or greater (Hair Jr et al., 2014). The construct items were subjected to a 

composite reliability test to ensure their internal consistency, indicating that they were grouped 

with sufficient consistency (i.e., over 0.7).  

 

In comparison, convergent validity examines the closeness of two measures of a concept. It is 

possible to identify another measure of a concept and associate it with a summed scale (Hair 

et al., 2014).   Hair et al. (2014) established three methods to estimate relative convergent 

validity: factor loading (outer loading), construct reliability (as discussed previously), and 

variance extraction. (Hair et al., 2014 b).  The average variance extracted (AVE) value is 

derived by averaging the mean and variance of the items loaded into a construct and is a 

distilled version of the convergence indicator. Convergence is considered adequate when the 

AVE is 0.5 or above (Hair et al., 2017).  Table 2 shows that all constructs have an AVE ranging 
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from 0.504 to 0.690, confirming convergent validity, and indicating that no variables need to 

be removed. 

Table 5. 2 Factor Loading 

 

Factor Item Outer 

Loading Composite Reliability 

 

AVE 

Complexity 

(CMX) 

CMX1 0.757 

0.772 0.531 CMX2 0.732 

CMX3 0.696 

Relative advantage 

(RLA) 

 

RLA1 0.617 

0.832 0.556 
RLA2 0.820 

RLA3 0.800 

RLA4 0.728 

Compatibility (CMP) 

 

CMP1 0.654 

0.810 0.592 CMP2 0.738 

CMP3 0.896 

Data Quality (DQ) 

 

DQ1 0.735 

0.839 0.511 

DQ2 0.652 

DQ3 0.738 

DQ4 0.762 

DQ5 0.684 

Top management support 

(TMS) 

TMS1 0.886 

0.821 0.558 
TMS2 0.429 

TMS3 0.791 

TMS4 0.844 

Organizational readiness 

(OGR) 

OGR1 0.886 

0.870 0.690 OGR2 0.769 

OGR3 0.833 

Analytical competency 

(ANC) 

 

ANC1 0.792 

0.830 0.504 

ANC2 0.772 

ANC3 0.749 

ANC4 0.750 

 ANC5 0.415 

Competitive and external pressure (COP) 

 

COP1 0.727 

0.794 0.563 COP2 0.724 

COP3 0.797 
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Discriminant validity is the degree to which a test or other measure is free from influences that 

have nothing to do with the construct being measured (Fornell & Larcker, 1981). To conduct 

the test, also known as the Fornell and Larcker criterion, a researcher chooses a group of 

participants, measures the construct on which they are being tested, and then allows this 

measure to determine whether the variables are being used as score predictors (Henseler et al., 

2015). If the construct is not related to other variables, the test is considered valid (Qandah et 

al., 2020). To this end, we constructed a matrix of latent variables, whose diagonals were 

replaced by the square root of the variable's average value (Fornell & Larcker, 1981; Hair et 

al., 2013). Generally, the diagonal cell value must be greater than the combined value of the 

columns and rows. Table 5.3 summarises the Fornell and Larcker criterion matrices based on 

the ten variables described in the research. The results show that diagonal cells always have 

higher values than their corresponding rows and columns. 

 
 

 

 

 

External support from vendors (ESV) 

 

ESV1 0.718 

0.782 0.545 ESV2 0.716 

ESV3 0.779 

HRA Adoptions HRA1 0.713 

0.890 0.619 
HRA2 0.837 

HRA3 0.871 

HRA4 0.756 

 HRA5 0.746   

Project performance 

(PRP) 

PRP2 0.836 

0.883 0.603 
PRP3 0.784 

PRP4 0.694 

PRP5 0.708 
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Table 5. 3 Discriminant Validity 

  ANC CMP CMX COP DQ ESV HRA OGR PRP RLA TMS 

ANC 0.710                     

CMP 0.554 0.769                   

CMX 0.452 0.746 0.798                 

COP 0.420 0.623 0.780 0.784               

DQ 0.427 0.458 0.572 0.622 0.715             

ESV 0.755 0.634 0.618 0.547 0.554 0.738           

HRA 0.491 0.835 0.668 0.639 0.434 0.632 0.887         

OGR 0.574 0.904 0.737 0.618 0.430 0.666 0.827 0.831       

PRP 0.197 0.361 0.146 0.217 0.240 0.259 0.265 0.206 0.776     

RLA 0.462 0.603 0.660 0.681 0.771 0.578 0.596 0.566 0.208 0.746   

TMS 0.599 0.912 0.750 0.626 0.508 0.692 0.836 0.979 0.215 0.587 0.747 

 

5.5.2 Assessment of Structure Model 

The second phase of the modelling process involved checking the structural model after 

ensuring that the constructs' measurements were consistent and accurate. At this stage, the 

researchers examined the relationship between construct hypotheses and predictive ability 

measures. The structural model contains a dependency relationship that connects the model 

constructs (Figure 5.2). As part of this study, 5000 re-samples were used to estimate the 

statistical significance of the hypothesised model (Hair et al., 2017). 
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Figure 5. 2 A structural model to evaluate the direct effects of variables 
 

Table 5.4 presents the hypothesised correlations and path coefficients of the constructs. When 

the path coefficient is close to +1, there is a clear positive relationship between the constructs, 

while the standardised value ranges from -1 to +1 (Hair Jr et al., 2016). To this end, 5,000 

bootstrap subsamples and a critical t-value greater than ±1.65 (one-tailed test) were used to 

determine the significance of the direct relationships. In addition to the t-value, a p-value was 

also provided, representing the likelihood of incorrectly rejecting the null hypothesis.   

Based on Table 5.4, all hypotheses were accepted, except H6, which showed no significant 

relationship. Table 5.4 provides an overview of the results obtained from the bootstrapping 

analysis. The results demonstrate that technological constructs through their dimensions, 

namely, complexity (β=-0.161, t=2.022, p<0.05), relative advantage (β=0.186, t=2.585, 

p<0.05 ), compatibility (β=0.356, t=4.564, p<0.05), and data quality (β=-0.194, t=2.907, 

p<0.05) are antecedents that affect HRA adoption by construction companies in Jordan. Thus, 

H1, H2, H3, and H4 are supported. 
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Furthermore, this study examined the effects of organizational constructs on HRA adoption, 

including top management support (β= 0.581, t=2.470, p<0.05), organizational readiness (β=-

0.148, t=0.645, p>0.05), and analytical competency (β= -0.124, t=2.202, p<0.05). The results 

show that top management support and analytical competency influence HRA adoption, 

whereas organizational readiness has no significant influence. Thus, H5 and H7 were 

supported, whereas H6 was rejected. Moreover, there is strong evidence that environmental 

factors affect HRA adoption. With the corresponding values of competitive and external 

pressure (β= 0.222, t=2.677, p<0.05) and external support from vendors (β= 0.175, t=2.388, 

p<0.05), Hypotheses H8 and H9 were supported. 

 

Ultimately, this study aims to determine the effects of HRA adoption on project performance 

(β= 0.515, t=6.413, p<0.05). However, HRA adoption constructs positively contribute to 

project performance. Thus, H10 is supported. 

Table 5. 4 Hypothesized Direct Effects of the Variables 
Hypotheses  Path Coefficient t Statistics p-Value  

H1 CMX -> HRA -0.161 2.022 0.044 Supported 

H2 RLA -> HRA 0.186 2.585 0.010 Supported 

H3 CMP -> HRA 0.356 4.564 0.000 Supported 

H4 DQ -> HRA -0.194 2.907 0.004 Supported 

H5 TMS -> HRA 0.581 2.470 0.014 Supported 

H6 OGR -> HRA -0.148 0.645 0.519 Unsupported 

H7 ANC -> HRA -0.124 2.202 0.028 Supported 

H8 COP -> HRA 0.222 2.677 0.008 Supported 

H9 ESV -> HRA 0.175 2.388 0.017 Supported 

H10 HRA -> PRP 0.265 4.171 0.000 Supported 

         

Hair Jr et al. (2014) argued that researchers should also present the coefficient of determination 

(R2) and predictive relevance (Q2) in addition to stating the significance of the relationships in 

order to shed light on the variance of the endogenous variables. The determination coefficient, 
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also known as the R2 value, is the most commonly used metric for evaluating structural models. 

The R2 value is a measure of the model’s predictive accuracy, indicating how much variance 

is explained by all exogenous (independent) variables in the endogenous (dependent) variable 

(Hair Jr et al., 2016). The R2 value ranged from 0 to 1, with a significant value greater than 

0.75 and a moderate value between 0.50 and 0.25 (Hair et al., 2014). The R2 is a commonly 

used metric for evaluating a structural model’s ability to explain both independent and 

dependent constructs (Kline, 2015). In contrast, The Stone-Geisser Q-test is a model fit 

predictor. It determines how well the model can predict the parameter estimation. The 

blindfolding method was used in the PLS program to measure the Q-test values. Consequently, 

the omission gap was set to seven during the blindfolding process. Values of Q > 0 indicate a 

positive correlation between the exogenous and endogenous constructs. Conversely, values 

below zero indicate a negative correlation (Hair et al., 2012). 

 

Table 5.5 shows the structural model of the proposed research model along with the R2 and 

Q2 values. The first latent construct for HRA adoption was the R2 value, which was 0.770 

with a Q2 value of 0.458.  Exogenous (independent) constructs have significant predictive 

power, with a large proportion of HRA adoption having a predictive relevance. Furthermore, 

project performance was the second endogenous latent variable, with an R2 value of 0.070 

and a Q2 value of 0.036, indicating that the model's exogenous variables had acceptable 

predictive power and small predictive relevance. 

 

Table 5. 5 Predictive power and predictive relevance of the model 

Endogenous 

latent Construct 

Predictive Power Predictive Relevance 

 R² Status Q 2 Status 

HRA 0.770 Strong 0.458 Large 

PRP 0.070 small 0.036 Small 
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5.6 Discussion 

This study investigated how HRA adoption occurs in the Jordanian construction industry. We 

used the TOE framework to test the most relevant barriers for construction companies to 

successfully adopt HRA, while RBV theory was applied to formulate the causal relationship 

between HRA adoption and project performance. This study has yielded several key findings. 

 

5.6.1 Key findings 

In this study, we identified the technological, organisational, and environmental factors 

influencing HRA adoption in construction companies and tested the potential impact of 

adoption on project performance. In this study, the four dimensions of technological 

characteristics are complexity, relative advantage, compatibility, and data quality. 

Organisational factors, such as top management support, organisational readiness, and 

analytical competency, were identified as the main drivers.  Two environmental factors are the 

determinants: external/competitive pressure and external support from vendors. This study also 

predicted that the intention to adopt HRA would influence the relationship between successful 

implementation and project performance.   The measurement model is reliable and valid for 

the constructs investigated in this study. Based on the measurement model, top management 

support, as an organisational characteristic, is the most influential factor in adopting HRA. 

This could be explained by the top management's focus on transactional activities that directly 

impact profitability rather than long-term strategic benefits (Fernandez & Gallardo-Gallardo, 

2020; Gurusinghe et al., 2021; Sun et al., 2018). Managers can facilitate the successful 

adoption of HRA by recognising strategic concerns. 

 

The second critical factor for adopting an HRA is its compatibility with the technology. 

Existing systems and organisational values must be compatible with HRA (Kapoor & Kabra, 

2014; Shet et al., 2021). HRA will be challenged by employees who want to preserve their 

current values and authority if the organisation is not ready for change (Ozkan-Ozen & 



120 

Kazancoglu, 2021).  Similarly, it is vital to easily integrate the HRA with BIM and other ERPs 

(Ram et al., 2019).  

 

These findings suggest that data quality is a predictor of adoption of HRA. Organisations with 

high data quality rates are more likely to adopt HRA than those with low rates. Data must be 

available and consistent to avoid misleading decisions (Angrave et al., 2016; Levenson & Fink, 

2017).  

 

The third technical factor is the relative advantage of adopting the HRA. It has been proven 

that the proposed antecedent is vital to HRA adoption. Many organisations believe that an 

HRA can provide them with advantages such as recruiting and retaining talent and supporting 

their strategic objectives, but others doubt its benefits (Marler & Boudreau, 2017; Sivathanu 

& Pillai, 2019). Thus, it is crucial to prove the real advantages that HRA provides to a company 

compared to existing technologies such as HRIS and BIM. 

 

The fourth technological factor is the perceived complexity. This arguably stems from the 

interdisciplinary nature of this emerging technology (Ozkan-Ozen & Kazancoglu, 2021). In 

addition, as a function, human resources are subjective, and decisions are made in different 

contexts depending on the context, whereas HRA is objective.  Thus, it is challenging to 

quantify the essential variables of human resources (Lai et al., 2018; Shet et al., 2021). 

 

In the context of organisational characteristics, while top management was the most prominent 

factor in HRA adoption, organisational readiness was found to be insignificant as the only 

factor. This finding aligns with prior studies on big data adoption (Gangwar, 2018; Marchena 

Sekli & De La Vega, 2021). The nature of respondents may explain this result. As most of the 

questionnaires were completed by IT managers or IT-related employees, we believe that they 

had sufficient IT infrastructure and skills and underestimated the financial aspect of HRA 

adoption. In contrast to organisational readiness, analytical competency significantly affects 

HRA adoption. This finding is consistent with Gurusinghe et al. (2021), who argued that the 

availability of people with high analytical competency positively affects adoption. The 
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perception is that HRA is designed for and targeted at people with analytical skills, not HR 

professionals seeking to conduct predictive and prescriptive HRA. In addition, HRA involves 

advanced statistical skills as well as knowledge of AI and machine learning (Angrave et al., 

2016; Levenson & Fink, 2017; Marler & Boudreau, 2017).  

 

In the environmental context, two proposed factors (external/competitive pressure and external 

support from vendors) have been proven to significantly impact HRA adoption.  External 

pressures could drive construction companies to adopt HRA as a new technology to keep up 

with the rivalry and demands of business partners (Fernandez & Gallardo-Gallardo, 2020; 

Musawa & Wahab, 2012).  Shet et al. (2021) argue that a company that excels in managing 

people will deliver better results. In other words, if a competitor is able to better manage their 

people by using analytics to hire, develop, reward, and retain employees, it becomes imperative 

that human resources leverage analytics to better manage their employees.  

 

Likewise, our hypothesis is that external support from vendors and providers is vital for 

increasing the likelihood of HRA adoption. Premkumar and Roberts (1999) argue that adopting 

IS innovations can also be positively affected by external support or outsourcing from external 

providers. Most companies are more likely to implement new systems without outsourcing or 

third-party support (Maroufkhani, Tseng, et al., 2020). Similar findings have been noted in 

previous studies on big data adoption (Gangwar, 2018; Youssef et al., 2022). These findings 

suggest that firms can rapidly build innovative capabilities by learning from vendors and 

platforms available for free (Alam et al., 2016).    

 

The results show that HRA adoption significantly predicted improved project performance. In 

other words, HRA would improve performance related to human resources, employee skills, 

motivation, and talent management and allocate resources more effectively within projects, the 

human resources department, and the overall company strategy (Giacumo & Bremen, 2016; 

Jiang & Akdere, 2021). In this regard,  Dabirian et al. (2019) noted that human resource 

allocation can drastically influence the cost and time of a project, especially if used as an 

effective strategy for enhancing the performance of a project, which can be achieved by better 
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estimating employees' needs before the project begins. The current study is consistent with the 

prior literature on the influence of IT innovation adoption on project performance (Hewage et 

al., 2008; Ikediashi & Ogwueleka, 2016; Yang & Huang, 2016a, 2016b). 

 

5.6.2 Implications for research 

From a theoretical standpoint, this study contributes to the literature in several ways. First, they 

demonstrated how a TOE framework can be empirically explored in the context of HRA 

adoption. Despite the existing literature applying this framework and others, such as the TAM 

model, the HRA adoption literature is based on anecdotal claims and conceptual frameworks 

(Fernandez & Gallardo-Gallardo, 2020; Gurusinghe et al., 2021; Shet et al., 2021) or 

qualitative investigations (Margherita, 2021). However, this study empirically demonstrates 

the feasibility and benefits of adopting HRA in a real-world context. The adoption of analytics 

within organisations is affected by technological, organizational, and environmental 

factors.  Several subfactors within each of these factors are critical for the successful 

implementation of analytics.   Several factors that affect HRA adoption have been discussed 

in the literature (Minbaeva, 2018; Shet et al., 2021; Van den Heuvel & Bondarouk, 2017). 

However, the measurement scales could not be tested empirically. This study contributes to 

the literature by developing and validating scales for future research.  

 

By analysing all the challenges in an organisation and linking them to broader themes defined 

as factors, we contribute to understanding HRA adoption in an organisation. To emphasise 

how the variables within each factor impact the adoption process, we discuss them in detail.   In 

this study, we contextualise the TOE framework and RBV to contribute to the emerging field 

of HRA in the construction sector.  We expect HRA adoption to improve project performance, 

as the technology increases performance.  Studying the project performance implications of 

HRA using the proposed framework will be of great help. 

 

Regarding how resources can drive competitive advantage, RBV has been promising, 

especially in terms of project management capabilities tailored to a specific organizational 
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environment over time. Although RBV has many advantages for practitioners and scholars 

alike, opponents have accused it of overemphasising its potential, especially regarding the lack 

of generalisability criteria and definitions of ailments (Almarri & Gardiner, 2014). This study 

contributes to research that utilises RBV in the project management domain and stresses its 

potential. This extended  Wamba et al. (2017) claim that the RBV allows scholars to examine 

all the business values created by big data adoption.  

 

Ultimately, research on big data adoption and implementation in general and on HRA 

technology is still rudimentary and limited in developing countries (Lutfi et al., 2022). 

Although there is an increasing body of literature in the developed world, generalising its 

findings to a developing country is not possible owing to differences in characteristics  (Reyes-

Veras et al., 2021). In that sense, this study contributes to the current body of knowledge in 

developing countries in general, and the Middle East in particular, which scholars can expand 

in the future. 

 

5.6.3 Implications for practice 

Several stakeholders must be involved for HRA to be successfully adopted in an organisation. 

The findings of this study have several implications for human resource managers, IT 

managers, human resource leaders, consulting practitioners, CEOs, academics, and 

policymakers. This study examined the managerial characteristics that enable HRA adoption. 

Both HRM practitioners and HRA managers must consider technological, organizational, and 

environmental factors. To reap the benefits of HRA, organisations struggling to implement it 

must assess their positions on these factors. To reap the benefits of HRA, organisations 

struggling to implement them must evaluate their positions on these factors. They must also 

determine their focus areas to help build more substantial practices. 

 

In addition, this study provides project managers in the construction industry with valuable 

information about the essentials of deploying analytics in general in their project management. 

As such, the current study can be used for future enhancements to analytics in its application 
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or in a study that focuses on deployment. The findings of this study have several positive 

implications, indicating that HRAs can be an adoption of HRA in construction companies. It 

is not easy to assess the factors which enter a company's decision-making process; it requires 

due consideration and an analysis of HRM practices. This study has several negative 

implications, indicating that HRA adoption can be problematic. The findings of this study 

should be considered a starting point for further research on the factors influencing HRM 

practices within project management. 

 

Furthermore, it outlines how HRA capability should be built by creating an organisational 

culture. Third, we demonstrate the importance of an HRA’s ability to make effective decisions 

regarding talent management and strategy improvement. Additionally, HRA software 

suppliers can provide valuable insights into how companies decide whether to implement an 

HRA. This insight can help firms formulate effective marketing strategies for their products. 

To increase HRA adoption, software manufacturers can focus on persuading the top 

management of the benefits of HRA software (Gurusinghe et al., 2021). 

 

5.7 Limitations and future research 

This study has some limitations. First, we examine the key factors associated with HRA using 

the TOE framework. Previous studies have identified other factors relevant to the TOE 

framework, such as training, development, and access to skilled workers, in addition to 

individual and data governance factors (Shet et al., 2021). Therefore, future studies should 

incorporate these factors in their research. 

 

Moreover, HRA adoption and its impact on project performance are studied using a direct 

causal relationship effect. This proposed relationship can be mediated by other variables, such 

as HRM practices and talent management outcomes (Gurusinghe et al., 2021) or moderated by 

human resources, such as strategic business alignment (Akter et al., 2016), firm size, and data-

driven culture (Gurusinghe et al., 2021; Van den Heuvel & Bondarouk, 2017). 
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This study is an empirical exploration of HRA adoption. As such, some variables have been 

measured using newly developed scales that require further validation in different contexts. 

Therefore, this study serves as a model for future research to validate these scales. 

 

5.8 Conclusion 

HRA is becoming increasingly indispensable for every business today due to its ability to make 

evidence-based and effective decisions to ensure a sustainable future. In this study, we 

developed a conceptual model that evaluates the antecedents of HRA adoption and its 

implications for project performance. This study was designed based on the impact of 

technological, organizational, and environmental factors on HRA adoption. In addition, we 

examine how HRA adoption influences project performance in Jordan’s construction industry. 

The integrated conceptual model draws upon both theoretical foundations based on the RBV 

theory and the TOE framework. According to the results, TOE contexts are associated with 

significantly positive effects on HRA adoption, which leads to improved project performance 

for construction companies. This study has implications for scholars and paves the way for 

further empirical studies of HRA adoption and implementation. Additionally, this study 

supports managers and policymakers in making appropriate decisions related to HRA 

adoption. 

 





 

 

 

CONCLUSION  
 

This study investigated the effect of strategic components of training and career development 

on increasing employee performance. In addition, it explored the impact of strategic planning 

for human resources with its dimensions (environmental variables, needs assessment, dealing 

with results, human resources plan) on the performance of project management with its 

dimensions (time, cost, safety, quality) for infrastructure companies in Jordan. Lastly, it 

examines the antecedents of adopting HRA on Jordanian construction companies and its role 

in enhancing overall project performance. The findings of this study suggest that strategic 

planning for human resources is a vital tool for companies in improving their overall project 

performance. This is because it helps companies to align their human resources with their 

strategic plans, thus enabling them to develop their people, better understand their workforce 

needs, and deliver better services to their clients. The HRA technology and strategic planning 

for human resources dimensions can be adopted by Jordanian construction companies to 

enhance their overall project performance. This is because it helps companies to align their 

human resources with their strategic plans, thus enabling them to develop their people, better 

understand their workforce needs, and deliver better services to their clients. 

 

The empirical results have shown the following: 

1- Results indicate that the human resources strategy helps to retain and attract workers, 

providing they have the appropriate skills and sufficient numbers of human resources. 

 

2- According to this paper, demographic variables (company age - company capital - 

company project size) have an effect on the performance of project management for 

infrastructure companies in Jordan with regard to strategic planning for human 

resources. The longer the company has been in business, the more experience it will 

acquire, and the larger its capital base, the better it will be able to assess the value of 

the projects it can implement. Also, the size of the company affects its productivity and 

the size of the projects it can accept. 
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3- In the field of HRP, preparation is also essential for any project that seeks to meet its 

employment needs. Moreover, characteristics are based on the type and volume of 

work activities to achieve the company's goals in the future and under changing 

conditions. 

 

4- Furthermore, strategic personnel planning affects project management performance in 

the dimension (cost) of a commissioning company's infrastructure. A well-designed 

talent plan can result in lower financial costs and a corresponding balance between 

supply and demand when talent is characterized by competence, ability, and 

willingness to work.  

 

5- Employee performance was positively related to training policy implementation 

(0.186), training process stages (0.355), and training program quality (0.266). 

 

6- Training and development also influence performance quality positively, according to 

the results. 

 

7- Employee performance is marginally affected by career development. Employee 

performance can be improved by having a career development program in place, and 

some employees will be able to progress up the career ladder as a result.  

 

8- The findings showed that eight factors, namely, complexity, relative advantage, 

compatibility, data quality, top management support, analytical competency, 

competitive and external pressures, and external support from vendors, significantly 

affect HRA adoption, whereas organisational readiness shows an insignificant 

relationship. 

 

9- The results suggest that HRA adoption can significantly enhance project performance. 



 

 

 

RECOMMENDATIONS 
 
This study investigated how training and career development components can enhance 

employee performance. Moreover, it examined the impact of strategic human resource 

management on the performance of infrastructure companies in Jordan in terms of project 

management (time, cost, safety, quality) using its dimensions (environmental variables, needs 

assessment, handling results, human resources plan). Finally, it examines how HRA has 

influenced and enhanced the performance of Jordanian construction companies. The following 

recommendations can be drawn from this study: 

1- Implementing a well-designed human resource management system can help improve 

the performance of infrastructure companies in Jordan. The system should be designed 

to address environmental, needs assessment, and handling results dimensions. 

 

2- Ensuring employees have the necessary training and development opportunities can 

enhance their performance. Training programs should be tailored to meet each 

company’s employees' specific needs and should be provided on an ongoing basis. 

 

3-  Strategic human resource management is essential for the success of infrastructure 

companies in Jordan. Proper planning and management of employee selection, training, 

development, and motivation can help improve the performance of these companies. 

 

4- HR policies and procedures need to be reviewed regularly and updated if needed so 

they are compatible with changes in the internal or external environment of the 

organizations; this will create a favourable work environment for employees.  

 

5- The impact of HRA on the performance of Jordanian construction companies has been 

positive overall. In particular, HRA has helped to increase the efficiency and quality of 

project management activities carried out by these companies. These benefits have 

contributed significantly to their overall success in the market. Implementation 

Checklist for HRM Systems 
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o Does the company have a human resource management system in place? 

o What is the system's design focus? 

o How frequently is the system updated? 

o What are the systems' environmental dimensions? (e.g., staffing requirements, 

diversity considerations, work-life balance policies and programs, etc.) 

o What are the systems' needs assessment dimensions? (e.g., organizational 

analysis, job analysis, workplace surveys, interviews) 

 

6- The construction industry should rely more on making decisions based on information 

gathered and analyzed by modern analytics tools rather than depending on personal 

intuitive and gut feelings. 

 

7- Different stakeholders in the infrastructure and construction industry should be 

informed about the barriers and benefits of adopting HRA technology to overcome any 

resistance to adopting it. 
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