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Abstract: The primary tasks of construction firms are construction, engineering, administration, legal, human resources, business 

development, and public relations tasks. Engineering tasks may include design review, preparation of shop drawings, planning and 

follow-up, cost control, value engineering, and as-built drawings. However, engineering tasks are essential for construction projects; 

they are challenging because they are time-consuming and require high knowledge and skills. Because of these challenges, some 

construction firms outsource engineering tasks to specialized engineering firms. Since limited literature currently exists for 

engineering tasks outsourcing, this study aims to identify engineering tasks outsourcing among construction firms in Egypt in terms 

of which tasks, reasons for the outsourcing, and related risks. The research conducted a questionnaire survey among construction 

firms to achieve the study objectives. The results conclude that 77% of the responding firms have outsourced one or more 

engineering tasks, which shows that outsourcing has become an important strategy for conducting engineering tasks. Data on firm 

demographics, types of engineering tasks outsourced, reasons for outsourcing, and other aspects related to outsourcing engineering 

tasks were also collected. The results show that construction firms perceive engineering outsourcing as more efficient than in-house 

engineering task implementation, especially in terms of high quality and timely implementation. However, outsourcing has a 

negative impact in terms of cost. In addition, the results show that shop drawings are the most outsourced engineering task with 

about 75%, while cost management is the least outsourced engineering task with only 8%.   
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1. Introduction 

The construction industry is a complicated, risky 

industry that constantly changes from the commencement 

of a project to its completion, where several parties are 

engaged in an enormous range of processes with several 

inputs and multiple phases [1]. Construction firms are 

essential stakeholders and are responsible for constructing 

the project and achieving its requirements. To achieve such 

requirements, perform different tasks including 

construction, engineering, administration, legal, human 

resources, business development, and public relations tasks. 

The engineering tasks may include design review, 

preparation of shop drawings, planning and follow-up, cost 

control, value engineering, and as-built drawings. 

Construction projects are complicated projects to be 

executed by individual contractors, so many construction 

firms prefer to execute some of their tasks by specialized 

subcontractors, which is known as subcontracting [2]. For 

the engineering tasks performed during the project, 

construction firms may outsource engineering tasks to 

external parties, for example, BIM modeling [3].  

Outsourcing refers to transferring some of the work 

usually executed by a firm’s resources to external parties or 

firms to execute this work [4]. [5] refer to outsourcing as a 

business strategy that enables a firm to acquire a service 

from others instead of performing it.  

Outsourcing is a business strategy used in different 

industries, whereas it is used in human resource 

management [6], IT and banking [7], purchasing [8], 

facility management [9], manufacturing [10], and 

maintenance services [11].  

Outsourcing is a common practice in construction 

projects because of the contractor’s inability to perform the 

specialist activities in a project. Due to the increasing size 

and complexity of construction projects, outsourcing by 

construction firms may be an effective method for using the 

necessary resources owned by the external party.   

Outsourcing of engineering tasks is observed in the 

practical fields and on many websites offering and 

requesting outsourcing, such as Upwork.com, 

Freelancer.com, Fiverr.com, and Guru.com. However, the 

strategies used by construction firms to decide on 

outsourcing and their purposes are not identified. However, 

the trends of outsourcing engineering tasks by construction 

firms are not defined, and the reasons, risks, and ways in 

which the decision to outsource is made are also not 

defined.      

Because of the gaps in the available literature on 

outsourcing engineering tasks, the objective of this research 

was to determine outsourcing trends among construction 

firms in Egypt and understand the significant role that 

outsourcing plays in construction projects. This study also 

identified the reasons for outsourcing, the perceived value 

mailto:samarabdelrhman94@gmail.com


Vol.53, No1 January 2024, pp: 201-211         Samar Abdel-Rahman et al   Engineering Research Journal (ERJ) 

 

 
 
202 
 

generated by outsourcing, and which engineering tasks 

were outsourced. Data on company demographics, 

outsourcing practices, and engineering tasks commonly 

implemented by construction firms and the tasks often 

outsourced were analyzed to examine possible 

relationships. 

2. LITERATURE REVIEW 

2.1 Engineering Tasks Performed by Construction 

Firms 

The main tasks of construction firms are construction, 

engineering, and administration tasks in addition to legal, 

human resources, business development, and public 

relations. Construction activities include actual construction 

work being executed on the site. Engineering tasks include 

preparing the cost estimate, design review, design of 

temporary structures, preparation of shop drawings, 

scheduling, and cost control [12]. Recently, building 

information modeling BIM with different functions has 

become an engineering task performed by construction 

firms [3]. The below section explores the engineering tasks 

performed by construction firms.     

Shop drawings are drawings developed by contractors 

that contain the required details based on the design 

drawings, and are then reviewed and approved by the 

engineer for the execution of the work on site. They are 

prepared based on the design drawings and specifications 

submitted by the project designer [13].  

Quantity takeoff is an essential task during the life cycle 

of a construction project because many other tasks in the 

project depend on surveying the project components and 

using those quantities subsequently to produce cost 

estimates and determine related resources. Project drawings 

can be used to compute quantity takeoff or on-site work can 

be used to measure it [14]. 

Planning and scheduling are different terms that may be 

used as synonymous. The process of deciding the technique 

and sequence of work to be employed in completing a 

project while taking into account all possible ways and 

sequences of tasks is known as project planning [15].  

Construction cost management can be defined as a set of 

techniques and methods for controlling and improving a 

company's activities and processes, products, and services 

to achieve cost efficiencies (cost reduction, value creation, 

and substitution) through the collection, analysis, 

evaluation, and reporting of costs information on budgeting, 

estimating, forecasting and monitoring costs to support 

decision making [16] 

Design reviews are essential engineering tasks in 

construction projects, they avoid the costs of rework and 

minimize clashes [17]. The design review by contractors is 

an essential engineering task that is very important in some 

cases and mandatory in others. 

Construction firms may develop ―as-built drawings‖ that 

show the project as it has been executed, these types of 

drawings are usually prepared by contractors at the 

handing-over stage, and the as-built drawings may be a 

contractual obligation [18].   

BIM modeling is an integrated process from which 

designers and contractors can benefit in various ways. Ku 

[19] identified seventeen different functions contractors 

could use, such as visualization, constructability, and 

others. BIM is utilized by construction stakeholders that 

model a construction project in a multi-dimensional digital 

model and provides several benefits from project inception 

to its operation [3].  

2.2 Outsourcing 

In construction projects, outsourcing exists in different 

project stages, and different stakeholders can make 

outsourcing decisions. Clients can outsource design to 

expert design firms, construction work to contractors, and 

facility management to specialized firms. Construction 

projects are complex and fragmented to be performed by 

single contractors, so general contractors usually outsource 

construction work to subcontractors [20].  

There are many reasons for the decision to outsource 

specific tasks for their success. Traditional outsourcing 

reasoning is to reduce the costs based on economies of scale 

and financial benefits to the firm outsourcing tasks. Small 

and medium-sized firms may conduct some tasks with less 

cost and high quality by external specialized companies 

than conduct these tasks with in-house resources [21]. 

However, large firms may outsource some tasks for 

different reasons when the benefits of economies of scale 

are not the main reason [3]. 

Fountain and Langar [3] identified the reasons for 

outsourcing BIM modeling as the ability to use BIM 

services when needed, lack of in-house employees with 

BIM experience, outsourcing providing high-quality 

models, reduced costs, and lack of BIM professionals.  

Through the literature survey, 12 factors were identified 

as the reasons for outsourcing decisions. TABLE 1 shows 

the most cited reasons for outsourcing in the previous 

studies. 

Although firms choose to outsource some of their non-

core work to achieve the benefits of outsourcing, 

outsourcing may have significant risks [39]. Outsourcing 

may increase an organization's risks of legal liability and 

loss of control over how outsourced work is performed. 

Outsourcing may lead to a loss in the performance of the 

entire business. When using outsourcing, risks such as 

quality risks, loss of control, and confidentiality should be 

considered. Fountain and Langar [3] identified risks related 

to outsourcing BIM modeling as communication gaps, lack 

of management of the project, poor quality, poor service, 

and poor contract management. TABLE 2 summarizes the 

risks related to outsourcing discussed by previous 

researchers. 
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TABLE 1. Reasons for outsourcing tasks by construction firms 

 

# Outsourcing Reasons  References 

1 Cost reduction [3], [11], [22], [23], [24], [25], [26], [21], [27], [28], [29], 

[30], [31], [32], [33], [34], [35], [36] 
2 Enriched cash flows for more projects [3], [11], [37], [24], [25], [27], [28], [29], [32], [33], [34], 

[35] 
3 Increased revenue and profitability [3], [11], [37], [24], [25], [27], [28], [29], [32], [33], [34], 

[35] 
4 Timely services delivery [11], [21], [28], [34], [35] 

5 High-quality services [3], [11], [22], [24], [25], [26], [21], [28], [32] 

6 Technological (Software & Hardware) [11], [26], [28], [29],[34], [35] 
7 Focus on Core business [11], [22], [25], [26], [28], [29], [31],[34], [35] 

8 Flexibility to market needs [3], [11], [37], [24], [25] 

9 Lack of in-house employees 

with experience 
[3], [22], [38], [25], [26], [27], [28], [33], [34], [35], [36] 

10 The complexity of a task   [24], [28], [34],  

11 Risk sharing with the vendor [11], [24], [26], [28], [33], [34] 

12 Lack of professionals 

seeking employment 
[3], [25], [34] 

 

TABLE 2.  Risks associated with outsourcing tasks by construction firms 

 

# Outsourcing risks  References 

1 Lack of ability to manage project [3], [22], [40], [41], [42], [43], [34], [29], 

[21]  
2 Communication gap [11], [58], [59], [60], [5], [55] 

3 Poor quality [3], [40], [41], [42], [43], [11], [29], [21], 
[24]  

4 Confidentiality [22], [31], [40], [41], [42], [43], [11], 

[38], [29] 

5 Costs of outsourcing [22], [31], [40], [41], [42], [29], [21] 

6 Lack of firms specializing in 

engineering tasks 
[22], [31], [40], [41], [42], [43], [38]  

7 Excessive dependence on 

vendor reliability 
[40], [41], [42], [43], [38], [29] 

8 Poor service [11], [58], [59], [60], [5], [55] 

9 Concerns with flexibility [40], [41], [42], [11] 

10 Cultural issues [40], [41], [42], [29] 

11 Increase the time of tasks [40], [41] 

12 Increased engagement of top management [41], [34] 

 

3. RESEARCH METHOD 

The study aims to determine outsourcing trends among 

construction firms in Egypt to understand the significant role 

that outsourcing plays in construction projects, identify the 

reasons for outsourcing, assess the impact of outsourcing, 

and examine relationships between outsourcing and firm 

demographics. 

A survey method was used to achieve the research goal. 

Owing to the method's ability to gather information from a 

sample number of respondents, trends could be identified 

and correlations could be established at a certain time [44]. 

There are several methods available for conducting the 

survey; hence, the online survey was selected for many 

reasons, including the targeted population having access to 

emails, increasing the probability of response, and the ability 

to know undelivered invitations.      

The survey was developed using Google Forms, an 

online tool that comprises three main sections: firm 

demographics, engineering tasks outsourcing, and figures on 

engineering tasks outsourcing. The developed survey 

covered the key questions and, not lengthy, as lengthy 

surveys affect the number of respondents [45]. In addition, 

the survey was pilot-tested by three construction firms, and 

the respondents had some recommendations regarding the 

clarity of language and understanding of questions.  

The target population of the study was building work 

(integrated) contractors from different categories of 

construction firms in Egypt. For 2023, preliminary data from 

the Egyptian Federation of Construction and Building 
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Contractors (EFCBC) showed that there were approximately 

35,045 firms registered as building works (integrated) 

contractors in Egypt, distributed over seven categories [46]. 

The categorization of the construction firms is determined 

according to multiple criteria, including the capital of the 

firm, experience, technical capabilities, and previous 

completed projects.  

 With a 10% margin of error and a confidence level of 

90%, it was determined that forty-three construction firms 

were the recommended sample size. As the targeted 

population is the building works contractors in Egypt 

comprising seven categories, this research used the stratified 

sampling technique to determine the number of samples in 

each category, where the population of each category affects 

the sample size for each category. TABLE 3 shows the 

population of each category and the sample size for each 

category, as per the stratified sampling method. TABLE 3 

shows that the number of the 7
th
 category is 29,567 about 

85% of the total population. If the population is handled as 

one package, the sample size for the categories with a 

relatively small number, for example, the 1
st
, 2

nd
,3

rd, 
and 6

th
 

categories, will be representative of less than one firm, 

which will be irrelevant. The study population was divided 

into two main groups and subgroups. The first group will be 

from the 1
st
 category to the 4

th
 category as subgroups with 

highly technical staff members, and the rest will be in the 

second group. The sample size was calculated for each main 

group individually and then distributed over the subgroups 

based on the population of each group. Table 3 shows the 

adjusted sample size for each category. 

After collecting all effective responses, a descriptive 

statistical analysis was conducted to identify the application 

patterns of conducting engineering tasks and outsourcing 

trends through construction firms in Egypt. A Chi-square test 

was performed to test the probable relationship between 

company demographics, conducting engineering tasks, and 

outsourcing. The research used STATA /MP 14.2 software 

to conduct the statistical analysis. 

 

TABLE 3.  Population categorization and sample size 

 

Category No of Contractors As per EFCBC Technical Staff Sample Size Adjusted sample size 

1St Category 518 20 0.64 9.54 

2nd Category 305 15 0.37 5.62 

3rd Category 596 6 0.73 10.98 

4th Category 916 4 1.12 16.87 

5th Category 2063 3 2.53 2.71 

6th Category 1080 1 1.33 1.42 

7th Category 29,567 1 36.28 38.87 

Total 35,045  43 86.00 

 

4. RESULTS AND DISCUSSION 

As the survey period ended, approximately 98 responses 

were collected from construction firms, indicating a response 

rate of approximately 32.7%. The responses were closely 

examined, incomplete, and missing key data were excluded, 

reducing the collected responses to 94 responses.  As the 

objective of this study was to identify the relationship 

between engineering tasks outsourcing and construction 

firms in the Egyptian construction industry, only one 

response from each firm was required. Accordingly, the 

effective number of responses was reduced to 90 

construction firms after removing the duplicated responses.  

4.1 Survey Demographics 

Figures 1 to 3 show the survey respondents’ demographic 

information by firm experience (years), firm categories, and 

executed project types. Figure 1 shows the experience of the 

construction firm respondents to the survey based on the 

established year. The Figure indicates that most respondents’ 

firms (33%)  were established from 6-10 years ago. 

 

FIGURE 1. Construction firms experience 

   

  Figure 2 shows the categories of the respondents’ firms 

to the survey. The data in the figures indicates that the 7
th
 

category, with 43%, is the most represented in the study, 

which is compatible with the sampling approach discussed 

above. 
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FIGURE 2. Construction firm categorization 

 

Figure 3 shows the type of project the respondent firms 

in the survey were involved in. There are a variety of project 

types, however, the residential projects with 69.2% were the 

most projects for the respondents' firms. 

 

FIGURE 3. Construction firm project types   

4.2 Engineering Tasks and Outsourcing Trends 

The results show that one hundred percent of responding 

firms reported performing at least one of the engineering 

tasks within the past ten years. Figure 4 shows the 

percentage of each engineering task conducted by 

construction firms, where shop drawings were reported as 

the most conducted task with a percentage of 92.3%, while 

BIM modeling was the least conducted task with a 

percentage of 23.1%, which agrees with [47]. The high 

percentage of respondents conducting shop drawings shows 

the importance of shop drawings in construction projects for 

different types of projects and firm categories. Results also 

indicated the currently spreading and developing application 

of BIM modeling in the Egyptian construction industry with 

23.1%, compared with 17.2% by [48], and agree with the 

findings of [49]. 

Seventy-seven percent of all responding construction 

firms reported having outsourced one or more engineering 

tasks to specialized engineering consultant firms, as shown 

in Figure 5. Firms that reported outsourcing engineering 

tasks were asked which specific tasks were outsourced. The 

most outsourced task was the shop drawings, with 75% of 

respondents reporting outsourcing this task. The next most 

outsourced task was design review with 50%, and the third 

was BIM modeling with 42%, as indicated in Figure 6. Cost 

management was the least outsourced task, with 8%. 

 
FIGURE 4. Engineering tasks conducted by construction firms 

 

 
FIGURE 5. Outsourcing of engineering tasks by construction firms 

 

 
FIGURE 6. Outsourced engineering tasks by construction firms 

 

Another important aspect of engineering tasks 

outsourcing is the duration for which an outsourcing firm's 

services are engaged per project. When firms that reported 

outsourcing engineering tasks were asked, the majority 

(46%) indicated that the outsourcing period varied 

considerably by the project. The different responses as per 

Figure 7 show that the time spent on outsourced tasks for 

each project varies by firm outsourcing strategy, project 

duration and complexity, scope outsourced, and current 

workload for firms. 

Construction firms that previously outsourced 

engineering tasks were asked how they currently implement 

these tasks. Figure 8 shows that 69.2% of firms choose to 

outsource tasks they cannot perform in-house. Furthermore, 

23.1% of construction firms reported that they equipped 

themselves with the required capabilities and were not 
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outsourcing engineering tasks anymore. In addition, the 

construction firms that outsourced one or more engineering 

tasks were asked about the owner of the outsourcing 

decision. Figure 9 shows that 53.8% of respondents reported 

that the decision was taken by the technical office manager, 

while 38.5 % of respondents reported that the decision was 

taken by the top management of the firm. 

 
FIGURE 7. The engagement duration for the outsourced service provider 

 

 
FIGURE 8. Engineering tasks implementation for firms that have 

outsourced previously. 

 

 
FIGURE 9. The owner of outsourcing engineering tasks decision 

 

The construction firms that perform engineering tasks in-

house were asked about the probability of outsourcing one or 

more engineering tasks in the future. Most of the 

respondents reported that they were either ―likely‖ or ―very 

likely‖ to outsource shop drawings (approximately 85%), 

design reviews, and BIM modeling (approximately 70%). In 

contrast, approximately 45% of respondents were either 

―unlikely‖ or ―very unlikely‖ to outsource cost management, 

quantity takeoff, or planning and scheduling tasks. 

Commonly outsourced engineering tasks like shop drawings, 

design reviews, and BIM modeling have the same 

characteristics, such as a clear scope and low creative 

impact. The low values for the probability of outsourcing 

cost management, quantity takeoff, or planning and 

scheduling tasks are based on the nature of these tasks. The 

confidentiality of the data related to these tasks may 

represent the know-how of each firm, and outsourcing such 

tasks may cause exposure to high risks. 

4.3  Reasons for Outsourcing Engineering Tasks  

Respondents rank the reasons to outsource engineering 

tasks in general. Table 4 indicates that the top five ranked 

reasons for outsourcing engineering tasks are timely service 

delivery, high-quality services, flexibility to market needs, 

task complexity, and lack of professionals seeking 

employment. Timely service delivery ranked as the first 

motive for outsourcing engineering tasks as the engineering 

services are usually characterized by tight time for 

performing during the construction, using outsourcing can 

reduce time by utilizing many resources owned by the 

outsourcing firms. 

TABLE 4.  Ranking of outsourcing engineering tasks by construction firms 

 

 Outsourcing Reasons (5: extremely important, 

1: least important) 

Rank 

1 Cost reduction 11 

2 Enriched cash flows for more projects 12 

3 Increased revenue and profitability 10 

4 Timely services delivery 1 

5 High-quality services 2 

6 Technological (Software & Hardware) 6 

7 Focus on Core business 8 

8 Flexibility to market needs 3 

9 Lack of in-house employees 

with experience 

7 

10 Task complexity 4 

11 Risk sharing with the Vendor 9 

12 Lack of professionals 

seeking employment 

5 

In addition, the respondents ranked the reasons to 

outsource each engineering task. Table 5 shows that the top 

five ranked reasons for outsourcing engineering tasks are 

similar with some variance in the ranking order. However, 

the lack of professionals seeking employment is ranked in 

the top five reasons only in Design review and BIM 

modeling tasks as professional engineers in these tasks 

usually seek employment in consultant firms. Technological 

assets provided by outsourcing firms were ranked in the top 

five reasons for outsourcing in all engineering tasks, as the 

software and hardware used to perform engineering tasks are 

usually updated and may form a financial load for 

construction firms especially if it is not used in an economic 

scale. 
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 TABLE 5. Ranking of outsourcing engineering tasks by construction firms (per task) 

 

 Outsourcing Reasons  Rank 
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1 Cost reduction 10 8 10 7 6 9 11 

2 Enriched cash flows for more projects 11 12 12 8 8 10 9 

3 Increased revenue and profitability 12 11 8 9 12 11 7 

4 Timely services delivery 3 2 5 6 9 3 12 

5 High-quality services 4 3 1 10 2 4 2 

6 Technological (Software & 

Hardware) 

1 4 3 3 1 2 1 

7 Focus on Core business 2 6 2 2 11 5 5 

8 Flexibility to market needs 5 7 4 1 3 1 8 

9 Lack of in-house employees 

with experience 

7 1 6 4 10 12 4 

10 Task complexity 6 5 9 5 4 6 6 

11 Risk sharing with the vendor 8 10 11 11 7 833 10 

12 Lack of professionals 

seeking employment 

9 9 7 12 5 7 3 

 

4.4 Risks Associated with Outsourcing Engineering 

Tasks  

The top five risks identified by the respondents related to 

outsourcing engineering tasks, as shown in Table 6, are 

confidentiality, costs of outsourcing, lack of ability to 

manage projects, excessive dependence on vendor reliability, 

and a communication gap. Confidentiality was ranked as the 

highest risk for outsourcing engineering tasks, as the 

project’s data are shared with the outsourcing firm, which 

may expose the construction firm to many hazards.     

Table 7 shows the risk ranking of outsourcing for each 

engineering task. The lack of firms specializing in 

engineering tasks is reported in the top five risks only in the 

quantity takeoff task. Confidentiality and communication gas 

were ranked by respondents in the top five risks for all 

engineering tasks. While, the cost of outsourcing, poor 

quality, and lack of ability to manage projects are ranked in 

the top five risks related to outsourcing in most engineering 

tasks. 

4.5 Impacts of engineering tasks outsourcing on projects 

Construction firms were asked about their perceptions of 

―In-house‖ and ―Outsourcing‖ for engineering tasks 

implementation. Figure 10 shows that approximately 5% of 

construction firms selected ―Very Positive‖ and 15% of 

construction firms selected ―Positive‖ in the category of cost, 

31% ―Very Positive‖ and 54% ―Positive‖ for the category of 

time, and 23% ―Very Positive‖ and 54% ―Positive‖ for the 

category of quality, in favor of outsourcing perceived project 

impacts. Therefore, it seems to be the opinion of most 

construction firms that outsourcing engineering tasks is 

superior to in-house in terms of time and quality, while in 

terms of cost, in-house performing engineering tasks is 

superior to outsourcing.      

TABLE 6. Ranking of risks related to outsourcing engineering tasks 
 

 Outsourcing risks (5: extremely important, 1: least 

important) 

Rank 

1 Lack of ability to manage project 3 

2 Communication gap 5 

3 Poor quality 8 

4 Confidentiality 1 

5 Costs of outsourcing 2 

6 Lack of firms specializing in 

engineering tasks 

6 

7 Excessive dependence on vendor reliability 4 

8 Poor service 7 

9 Concerns with flexibility 10 

10 Cultural issues 12 

11 Increase the time of tasks 9 

12 Increased engagement of top management 11 
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TABLE 7. Ranking of outsourcing engineering tasks by construction firms (per task) 
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1 Lack of ability to manage project 5 7 3 4 5 3 1 

2 Communication gap 1 2 2 2 2 1 2 

3 Poor quality 4 3 4 6 3 4 8 

4 Confidentiality 2 1 1 1 1 5 4 

5 Costs of outsourcing 3 6 5 3 4 8 5 

6 Lack of firms specializing in engineering 

tasks 

6 4 7 8 8 7 6 

7 Excessive dependence on 

vendor reliability 

7 8 8 7 7 6 7 

8 Poor service 8 5 6 5 6 2 3 

9 Concerns with flexibility 9 12 10 11 11 12 10 

10 Cultural issues 10 10 9 9 10 9 11 

11 Increase the time of tasks 11 9 11 12 9 10 12 

12 Increased engagement of top management 12 11 12 10 12 11 9 

 

 
FIGURE 10. The impact of outsourcing engineering tasks on project 

performance. 

4.6 Outsourcing and Firm Demographic Relationships 

The research tested if a relationship existed between the 

firm's category and the use of engineering tasks by the firm 

in the last ten years during the life cycle of the construction 

project. The Chi-square test and Cramer's V conducted in 

SPSS and results shown in Figure 11 demonstrate a 

significant relationship between a firm's category and a 

firm's performed engineering tasks over the past ten years, 

χ2 (3) = 170, p < 0.001, Cramer's V = 0.561. The study also 

found that a high category of the company reflects an 

increase in utilizing engineering tasks. Thus, the likelihood 

of a firm implementing most engineering tasks was greater 

for firms in the first category than those in the seventh 

category, as these firms work on smaller-scale projects and, 

sometimes, as subcontractors where the general contractors 

perform the engineering tasks.   

The researcher also assessed if a relationship exists 

between a firm's category and outsourcing using the chi-

square test. The Chi-square test results in Figure 12 

demonstrate no relationship between a firm's category and its 

tendency to outsource engineering tasks, χ2 (3) = 5.406, p = 

0.493, and Cramer's V = 0.245. It was noticed that different 

categories may outsource one or more engineering tasks. 

5. CONCLUSION  

Construction firms occasionally use outsourcing 

strategies to perform engineering tasks. This study aims to 

investigate the trends in outsourcing engineering tasks by 

construction firms in Egypt. For this purpose, the relevant 

studies on outsourcing, its reasons, and its risks were 

reviewed. The questionnaire survey was designed based on 

data collected from the previous studies review and 

conducted among 90 Egyptian construction firms from 

different categories. The analysis of the collected data was 

carried out using descriptive statistical analysis to identify 

the application patterns of outsourcing trends. A Chi-square 

test was performed to test the probable relationship between 

company demographics, conducting engineering tasks, and 

outsourcing by using STATA /MP 14.2 software.     

The results of the study showed that 100% of the 

construction firms responding to this survey reported using 

one or more engineering tasks during the lifecycle of 

projects. Seventy-seven percent of respondents reported 

having outsourced one or more tasks to specialized 

engineering firms, which indicates the importance of the 

research topic. The three most commonly outsourced 

engineering tasks by construction firms were shop drawings, 

design reviews, and BIM modeling. Commonly, outsourced 

engineering tasks have characteristics such as a clear scope 

and low creative impact. The least common outsourced 

engineering task is cost management; however, this task is 

one of the most common engineering tasks performed by 

firms. Cost management, including detailed cost estimation 

during the tender phase, is one of the core business functions 

of the construction firm and requires a high level of 

confidentiality.  
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The top five reasons for outsourcing engineering tasks 

were also identified: timely service delivery, high-quality 

services, flexibility to market needs, the complexity of a 

task, and a lack of professionals seeking employment. Firms 

that currently perform engineering tasks without outsourcing 

and those that outsource engineering tasks indicated that 

there are risks for outsourcing or reasons for not outsourcing 

(in order of importance): confidentiality, costs of 

outsourcing, lack of ability to manage projects, excessive 

dependence on vendor reliability, and communication gaps.  

Additionally, the research highlighted that outsourcing 

engineering tasks is a significant feature of the modern 

construction industry. The outsourcing of engineering tasks 

is applied by the first category of firms that own the 

technical for reasons related to the various workload 

capabilities, and the outsourcing is also applied by the 6
th
 

and 7
th

 categories for reasons related to the shortage of 

technical resources and technological assets.  

The findings of this study can help outsourcing firms 

understand with reasons and risks of outsourcing from the 

construction firms' point of view, which, if considered, can 

increase the work outsourced to them and, in turn, realize 

more profits.      

However, the importance shown for the research, limited 

research is available in examining of the outsourcing 

engineering tasks by construction firms. There are many 

unexplored areas of research for future investigation. Case 

studies may be conducted on projects where engineering 

tasks were outsourced, followed by a comparison of case 

studies on similar project types where engineering tasks 

were conducted in-house, which may expose differences and 

encourage further analysis.  

 
FIGURE 11. Results for Chi-Square Test between firm’s category and engineering tasks. 

 

 
FIGURE 12. Results for Chi-Square Test between firm’s category and outsourcing 
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