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ABSTRACT 

Unfair wage policies that fail to meet the needs of employees have been cited to be one of the 
most important reasons for high turnover rates of construction professionals. Despite, little 
research has been conducted related to the determinants of a fair wage, and industry-wide wage 
policies. Hence, a questionnaire survey was held in 2016 with 305 company/human resource 
managers and 410 construction engineers working in the Turkish construction industry, which is 
one of the largest in the world, to determine wage policies of the companies. Findings of the 
questionnaire survey are discussed within the frame of the literature findings related to the 
prerequisites of a fair wage. Wages of respondents are compared to the legal minimum wage 
requirements. Effects of some compensable variables like the level of education, experience, 
seniority in the company, foreign language skills, computer skills, the complexity of the project, 
the location of the project and the size of the company on the wage rates are examined by using 
Multinomial Logistic Regression Analysis and Self Organizing Maps. Lorenz Curves and Gini 
Coefficients are used to represent and analyze the wage distribution of the respondents. Multi-
national comparisons are presented where possible. 

The findings of the current research present a benchmark for further research related to the 
prevailing wages, wage inequalities, and the wage policies, not only for Turkish construction 
industry but also for the construction industry worldwide.  

Keywords: Wage determinants, wage inequalities, construction engineer, construction 
industry, gini coefficient, lorenz curve, multinomial regression analysis, self-organizing 
maps. 
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1. INTRODUCTION 

Turkish construction industry is one of the largest in the world. More than 185 thousand 
construction companies employ around 1.8 million employees. In addition to domestic 
companies, there are 4418 foreign construction companies actively working in Turkey [1]. 
While about 67-77% of the construction investments is on building projects, around 23-33% 
is on infrastructure [2-3]. Although small to medium-sized companies dominate the domestic 
market, 40 Turkish construction companies are in the ‘Top 250 International Contractors' list 
of ENR in 2016 which puts Turkey into second place after China in the international markets. 
In 2016, the growth rate of Turkish construction industry was about 7.4%. Meanwhile, the 
unemployment rate for construction engineers† was 11% [4]. The most important reason of 
such a high unemployment rate is the excessive number of graduates that join to the 
workforce each year (around ten thousand graduates annually which are nearly 10% of the 
total number of construction engineers) [5]. Supply/demand ratio works in the disadvantage 
of the engineers and as both the 'Demand and Supply Theory' by Marshall [6] and the 
'Bargaining Theory of Wages' by Davidson [7] stress, it is inevitable that employers play a 
stronger role and wages, and job opportunities for the engineers tend to be low.  Thus, it is 
vital for the job-seekers to be aware of the determinants that influence the employment 
opportunities and the wage policies in the industry. However, this is practically not easy to 
follow, as the employment is mainly project-based and, unionization, labor union 
agreements, and collective agreements are limited in the construction industry.    

Wage policies in the industry should not be the concern of the job-seekers only; they should 
also be one of the primary concerns of the employers due to their effects on the employees' 
motivation, morale, group cooperation, efficiency, and employee turnover rates [8-29]. As 
'Fair Wage Theory' by Akerlof [30] and Akerlof and Yellen [31], state that fairer an employee 
considers his/her wage, the harder he/she will work or vice versa. 

Above discussion raises two critical issues to be resolved. First one is the definition and the 
constitutes of a fair wage for construction engineers, and the second one is the current 
situation in the industry regarding the wages of professionals, which engineers should 
consider while working out their wage expectations. Thus, the aim of the current research 
has been to; determine the constituents of a ‘fair' wage for construction engineers, compare 
these with industry-wide applications and to present models that can be used to analyze  the 
effect of different variables concerning level of wages. It is expected that findings will present 
guidance to; the academicians in determining course contents, company managers in 
establishing wage policies, construction engineers in gaining awareness related to the 
prevailing wages and the government bodies in both defining and implementing minimum 
wage regulations. 

 

2. RESEARCH BACKGROUND AND LITERATURE REVIEW 

International Labour Organization (ILO) describes wage as "payment which is made by the 
employers to the laborer for his services hired on the conditions of pay per hour, per day, per 
week, per fortnight or month" [32]. The ILO encourages its member states to implement 

                                                 
NOTE: In this context, Construction engineers are engineers/architects/technicians who undertake various responsibilities 

related with planning, coordination, organization, and control of work on construction projects. 
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minimum wage regulations to eliminate unduly low pay, reduce wage inequality and promote 
decent work. The ILO defines minimum wage as "the minimum amount of remuneration that 
an employer is required to pay wage earners for the work performed during a given period, 
which cannot be reduced by collective agreement or an individual contract" [33]. Minimum 
wage regulations change from country to country depending on the needs and choices. While 
some countries implement the same minimum wage rate to all of the employees, some 
enforce different standards according to the age or the occupation of the employee or 
according to the sector or the geographical region of work. [33].  

Turkish minimum wage system is regulated under a constitutional guarantee and is fed from 
international contracts and the ILO’s recommendations [34]. Minimum wage is set at the 
latest in every two years by the Minimum Wage Fixing Board by considering social and 
economic conditions of the country [35]. Inflation differentials are also reflected in the 
minimum wages every six months. Also, the minimum wages for engineers are regulated by 
a protocol signed between Union of Chambers of Turkish Engineers and Architects 
(UCTEA) and Presidency of Social Security Institution each year. The protocol states that 
wages of civil engineers/architects and city planners cannot be based on national minimum 
wages due to the nature of the responsibilities undertaken. Minimum gross wages that will 
be effective for the following year are publicized at the end of each year. Accordingly, in 
2016, while the base minimum wage for all of the employees (disposable take-home pay, i.e., 
what remains after taxes, pensions, social security contributions, or other deductions) was set 
to be around 1.250TL/month*‡ the minimum wage for construction engineers (disposable 
take-home pay) was set to be around 2.500 TL/month*§  [36]. 

In addition to its recommendations with regard the implementation of minimum wages, the 
ILO emphasizes that for a wage system to be fair and effective, it should be transparent, it 
should reward employees according to the difficulty and quality of their work and it should 
ensure that the motivated workers can earn substantially more than the minimum wage [33]. 

The ILO’s recommendations on wages, in general, are in parallel to the views of modern 
behavioral scientists like Simon [37], Robert Dubin [38] — who support the 'Behavioral 
Theory of Wages'.  Behavioral Theory of Wages claims that wages are determined by factors 
like the size and the prestige of the company, the strength of the union, the employer's concern 
to maintain the workers, the social norms, the traditions, the customers prevalent in the 
organization, the psychological pressures on the management, the prestige attached to 
specific jobs in terms of social status and the wages paid for similar positions in other firms, 
etc. [39]. These views are also supported by construction management related literature 
stating that wages of construction professionals should; 

(1) reflect the value of compensable variables like; 

- level of education [40-46],  

- computer and foreign language skills [47-50],  

- experience and seniority [40],[41],[46],[51],[52] and, 

                                                 
‡ 417 USD/month (1 USD = 3.00 TL  as an average in 2016) , 
§ 833 USD/month 
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(2) reward individual and collective performance [40],[41],[46] where; completion of work 
in estimated time/ cost/quality; low rate of rework, compliance with occupational health 
and safety requirements, customer satisfaction and, skills related with; not only decision 
making, but also problem solving, planning, coordination, communication with and 
motivating subordinates, personality characteristics like honesty, punctuality, attitude and 
fairness towards workers are the critical performance determinants of construction 
engineers. [53-55]. 

(3) reflect inflation rate [56-57],  

(4) avoid undue disparities in wages within the company or concerning the prevailing wages 
in the industry [32],[40],[56],[57] and  

(5) reflect the complexity of the project, project budget, project location, i.e., city, country, 
the distance between the construction site and the town center [58].   

Above listed literature is overviewed below.  

 

2.1. Level of Education and Foreign Language Knowledge 

Effect of level of education on wages is one of the most studied topics related to the wage 
determinants in different industries (Table 1). Linear regression analysis is the mostly 
preferred statistical analysis method. Findings generally show a positive correlation between 
education levels and wages (see Table 1). 

 

Table 1 - Literature review on the effect of level of education on wage rates 

Author  Nation Sector  Method  Result 

Bhattarai & Wisnievski 
[40]  England Private 

 Linear Regression 
 Adj. R2= 0,922 

Wages of employees getting training 
certificates are 4.3% higher on average 
than others. 

Boudarbat et al. [41]  Canada Private  Linear Regression There is a positive relationship between 
education level and wage. 

Nestić [42]  Croatia Private Linear and Quantile  
Regression 

There is a positive relationship between 
education level and wage. 

Liu & Zhang [43]  China Private 
 Linear Regression 
 Adj. R2= 0,506 

There is a positive relationship between 
education level and wage. 

Addabbo & Favaro [44]  Italy Private 
 Quantile Regression 
 Adj. R2= 0,33 

The level of education leads to the 
closure of the wage gap between men and 
women. 

Yang & Mayston [45]  China Private  Probit Regression 
Employees with higher levels of 
education are more likely to find a better 
job. 

Iriondo & Perez-Amaral 
[59]  Europe Private  Linear Regression There is no relationship between 

education level and wage. 

Morikawa [46]  Japan Public and 
Private 

 Quantile Regression 
 Adj. R2= 0,44 

There is a positive relationship between 
education level and wage. 
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Among the researchers presented in Table 1, Yang & Mayston [45] are the only ones to 
investigate the effect of foreign language knowledge on wages. By using Probit Regression 
Analysis, they determined that as the level of English knowledge increases, the wage 
increases by an average of 4.3%. 

 

2.2. Age and Experience 

Literature related to the effects of age and experience on wage levels show that while wages 
mostly increase by age and experience, they tend to decrease after a certain age (which is 
around 45 to 55). Table 2 shows the findings of previous studies.  

 

Table 2 - Literature review on the effect of age and experience on wage rates 

Author  Nation  Sector  Method  Result 

Bhattarai & 
Wisnievski [40]  England Private 

 Linear Regression 
 Adj. R2= 0,922 

The age at which the wage reaches the 
maximum level is 45.8. 

Boudarbat et al. [41]  Canada Private  Linear Regression Employees with the highest wage are aged 46-
55. 

Nestić [42]  Croatia Private Linear and Quantile  
Regression 

Experience (up to 30 years) causes wages to 
increase. 

Liu ve Zhang [43]  China Private 
 Linear Regression 
 Adj. R2= 0,506 

The wage earned increases as the working age 
increases. 

Morikawa [46]  Japan Public and 
Private 

 Quantile Regression 
 Adj. R2= 0,44 

Employees with the highest wage are aged 50-
55. 

 

2.3. Individual Performance  

Researchers like Kagioglou et al. [53], Dainty et al. [54], Cox et al. [60], Cheng & Li [55], 
Samuel et al. [61] and Nassar & Abourizk [62] studied evaluation criteria for professional 
performance of construction professionals.  Kagioglou et al. [53] and Cox et al. [60] 
determined the most significant measures as the customer satisfaction, completion of work 
on estimated time and cost, work accidents involved and rework. On the other hand, Dainty 
et al. [54] stated the personality characteristics like honesty, punctuality, attitude, motivating 
oneself, ability to work with different team members and fairness towards subordinates to be 
more significant than other factors as performance determinants of professionals. Analytical 
Hierarchy Process (AHP) has been the most commonly used method for determining the 
performance criteria [55][62]. 

 

2.4. Prevailing Wages 

Babecký et al. [56] and Galuscak et al. [57] both studied the effect of prevailing wages on 
determining the wages of professionals by using Probit Regression analysis. Babecký et al. 
[56] concluded that prevailing wages in Czech construction industry was significant in 
determining the wages. Galuscak et al. [57] additionally stressed the fact that small-sized 
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European construction companies, rather than medium-large ones, considered prevailing 
wages while determining the wage levels of their employees.  

 

2.5. City of Work and Size of the Company 

Idson and Feaster [63] and Nestić [42] reached to similar results showing that employees 
working in large companies earn more than employees working in small companies. Wage 
differences reach up to 39%. In the meantime, Morikawa [46] determined that wages change 
around 40% between large cities and small towns.  

 

3. RESEARCH MATERIAL AND METHODOLOGY 

A questionnaire survey was undertaken in 2016, to determine industry-wide applications related 
to wage determinants of construction engineers and wage policies of construction companies in 
Turkey. Questionnaires were distributed to both the construction engineers and, the 
company/human resources managers who are the part of wage determination process of the 
companies. 410 construction engineers and 305 company/human resources managers participated 
in the survey which provided a statistically significant sample size within 95% confidence level 
[64]. 

The first part of the questionnaire consisted of questions related to the demographic characteristics 
of the respondents, attributes of their work and monthly wages earned (disposable take-home 
pay). Compensable variables and performance determinants were listed according to the literature 
findings discussed above and were questioned in the second part of the questionnaire. A 9 Point 
Likert Scale (1-strongly disagree to 9-strongly agree) was used for scaling questions.  

Descriptive statistical analysis, Lorenz curve [65] and Gini coefficients, Multinomial 
Logistic Regression analysis and Self Organizing Maps (SOM) were used to derive results 
from the questionnaire findings. These methods were used complementarily to each other in 
discussing the results; Gini coefficients and Regression analysis provided statistical 
information for the discussion of the results, and SOM maps enabled to track and to analyze 
the results visually. 

 

4. RESULTS AND DISCUSSION 

4.1. Demographics of the Respondents 

Table 3 shows age distribution of the respondents. It is observed that while most of the company 
managers are over 30 years old, construction engineers are at younger ages on the average. When 
the frequency of the construction engineers are compared with the frequency of the members of 
the Chamber of Civil Engineers (based on the list provided for the current research by the 
Chamber of Civil Engineers) it is observed that the sample represents active working population 
of engineers.   
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Table 3 - Age Distribution of the Respondents 

Age Range Frequency (%) 
Company Managers 

Frequency (%) 
Construction 

Engineers 

Frequency (%) 
Construction Engineers  

(Members of Chamber of 
Civil Engineers in 2017) 

20-25 4.7 19.7 21.0 
26-30 24.0 32.0 19.2 
31-40 39.0 28.6 26.9 
41-50 20.7 14.0 14.0 
51-60 9.3 5.7 11.7 
> 60 2.3 - 7.2 

 

Table 4. shows the business areas of the respondents. Distribution of the respondents is in good 
agreement with the statistical data on Turkish construction industry showing that 67-77% of 
construction investments are on building projects and 23-33% are on infrastructure projects [2-3]. 

 

Table 4 - Business Areas of the Respondents 

Business Area                        % of Respondents 
 Company/Human 

Resources Managers 
Construction Engineers 

Building Projects  67.21 63.7 
Infrastructure Projects 35.40 14.1 
Prefabricated Production 17.04 5.6 
Building Inspection 7.86 16.6 

 

4.2. Wages and Wage Distribution Inequalities 

Table 5 shows the answers of construction engineers related to their monthly wages in 2016. 
Results show that 0,73 % of the respondents do not even earn the national minimum wage of 
1.250 TL/month. In total 24.87 % of the respondents earn less than 2.500 TL/ month, i.e., the 
disposable take-home pay value of the legal minimum monthly wage for construction engineers 
in 2016. 

Figure 1 shows the Lorenz curve drawn according to the construction engineers' responses 
related to their monthly wages. The graph plots the percentiles of the cumulative population 
of the construction engineers on the x-axis, and their cumulative income (cumulative monthly 
wages) on the y-axis. The straight diagonal line represents perfect equality in income 
distribution (Gini coefficient equals to 0); the curve which lies under it (Lorenz curve) shows 
the actual distribution of wages according to the engineers’ answers.  
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Table 5 - Monthly Wages of Construction Engineers in Turkey 

Wage (TL/month) Number of Respondents % of respondents Cumulative % 
of respondents 

<1.250 3 0,73 0,73 
1.250-2.500 99 24,14 24,87 
2.501-4.000 210 51,22 76,09 
4.001-6.000 49 11,95 88,04 
6.001-8.000 36 8,78 96,82 
8.001-10.000 8 1,95 98,77 
>10.000 5 1,23 100 
Total 410 100 100 

 

 
Figure 1 - Lorenz Curve for Wages of Construction Engineers in Turkey  

 

Gini coefficient, which is a measurement of inequality, is expressed as the ratio of the area 
that lies between the line of perfect equality and the Lorenz curve to the total area under the 
line of perfect equality. Gini coefficient can range from 0 (perfect equality) to 1 (absolute 
inequality). Some Gini coefficients related to the wages of construction engineers were 
calculated by utilizing the following formula [66]. The Gini coefficient for the whole sample 
was determined to be 0,2526. Gini coefficients for  different categories of the compensable 
variables that affect the wages were also calculated, and these are discussed in the following 
sections. 
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𝐺 = 1 − 𝑋 − 𝑋 𝑌 + 𝑌  

where; 

G: Gini coefficient 

Xi: Cumulative % of population corresponding to the ith individual    

Yi: Cumulative % of population income corresponding to the ith individual 

N: number of individuals 

Statistics on income inequalities provided by international institutions like UN, World Bank, 
OECD or by governments are generally country or region based, and statistics on income 
inequalities amongst professionals is limited. Only one study related to the income 
distribution among construction professionals has been found during the literature review.  
Gini coefficient for Pakistani professionals was calculated to be 0,280 in that study [67] (see 
Table 6). Additionally, Gini coefficient for civil engineers working in the USA was roughly 
calculated to be 0,334 during the current research by using the data published by OECD [68] 
on civil engineers' incomes in the USA in 2016 (Table 6). 

According to Turkish Statistical Institution figures [4], Gini coefficient for the working-age 
population between 18-65 in 2016 in Turkey is 0,40, and according to UNDP [69] figures it 
is around 0,40 for USA and 0,30 for Pakistan (Table 6). When Gini values of three countries 
are compared, it is observed that the income inequality for the construction professionals is 
the least in Turkey, income inequality for professionals in Pakistan is very close to their 
national average and, income inequality is not related to wealth. 

 

Table 6 - Gini Coefficients for Working-Age Population and Construction Professionals in 
Turkey, USA and Pakistan 

 Turkey USA Pakistan 
Gini Coefficient for Working Age 
Population 0,40 0,40 0,30 

Gini Coefficient for Construction Industry 
Professionals 0,2526 0,334 0,280 

 

4.3. Effect of Inflation on Wages  

As stated above, the inflation rate is a significant determinant of the amount of increase in 
minimum wages and is recommended to be reflected as an annual increase if the companies prefer 
to implement a fair wage policy. When Turkish construction engineers' answers related to the rate 
of increase in their wages between 2015 and 2016 are analyzed, it is observed that only 36% of 
them had an increase that is equal to or more than the official inflation rate of 8% (Table 7).      
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Table 7 - Increase % in the Wages of Construction Engineers Between 2015 and 2016 

Increase % Number of Respondents % of Respondents Cumulative % of 
Respondents 

0 – 0.9 140 34.14 34.14 
1 – 2.9 33 8.0 42.14 
3 – 4.9 29 7.1 49.24 
5 – 7.9 59 14.39 63.63 
8 – 9.9 58 14.14 77.77 
10 – 12.9 28 6.83 84.60 
13 – 14.9 23 5.61 90.21 
15 – 17.9 10 2.44 92.65 
18 – 20.9 9 2.3 94.95 
21 – 23.9 4 0. 9 95.85 
24 – 25.9 3 0.73 96.58 
26 – 28.9 3 0.73 97,31 
29 – 30.9 3 0.73 98.04 
>30.9 8 1.96 100.0 
Total 410 100.0  

 

4.4. Effect of Compensable Variables on Wages and Wage Inequalities  

Multinomial Logistic Regression analysis is preferred to examine the relationship between 
the independent and the dependent variables when the dependent variable includes three or 
more categories and when favouring one class of independent variables over another does 
not depend on the presence or absence of other irrelevant alternatives. Any category of the 
dependent variable is considered as the reference category, and other categories are analyzed 
concerning this category. For the current research, dependent variable ‘Monthly Wage' was 
represented by three categories which are ‘low,' ‘medium' and ‘high' (see Table 8). 
Independent variables were also categorized as shown in Table 8. 

Variables ‘country of the project', ‘computer skills' and ‘travelling distance between the 
project site and the town centre' were excluded from the analysis due to the little variability 
and unsuitability for categorization. ‘Project size' was excluded due to the number of missing 
responses (which was around 40% of the responses). ‘Seniority' was excluded due to its high 
collinearity with the variable ‘experience.' 

Pearson and Deviance significance values (greater than 0.05, see Table 9) show that model fit is 
statistically acceptable [70-71]. Additionally, Nagelkerke Pseudo R2 Coefficient show that 
independent variables can explain 45.9% of the dependent variable ‘Monthly Wage' which is also 
statistically satisfactory.   
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Table 8 - Categories of Variables and Number of Respondents in Each Category 

Variable Category Number of 
Respondents 

% of 
Respondents 

Monthly Wage 
< 2500 TL (Low Wage) 102 24.88 
2500 – 4000 TL (Moderate Wage) 210 51.22 
> 4000 TL (High Wage) 98 23.90 

Education 
Associate Degree 22 5.36 
Undergraduate Degree 329 80.24 
Graduate Degree 59 14.40 

Experience 

0-2 years 77 18.78 
3-5 years 96 23.41 
6-10 years 87 21.22 
11-20 years 99 24.15 
> 20 years 51 12.44 

Company Size 

< 10 100 24.39 
11-50 162 39.51 
51-250 88 21.46 
> 250 60 14.64 

Project Type 

Prefabrication/Low Complexity 23 5.60 
Building Inspection/Low 
Complexity 68 16.58 

Building Construction /Medium 
Complexity 261 63.66 

Infrastructure Projects /High 
Complexity 58 14.16 

City 

1. Group Cities (İstanbul) 158 38.53 
2. Group Cities (Ankara – İzmir – 
Bursa) 82 20.01 

3. Group Cities (Others) 170 41.46 
Foreign 
language Scores by using Likert Scale 9. 410 100 

 

Reference category of the dependent variable was determined by comparing the accuracy 
percentage between actual and estimated values for the three categories as shown in Table 10. 
Results show that accuracy of the model is 64.8%, which is very satisfactory for human resource 
management related studies. Results also indicate that the model works more accurately in 
comparisons between ‘low’ and ‘high’ wage categories rather than comparisons with 'medium' 
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wage categories. Thus, ‘low’ wage category was accepted as the reference category for further 
analysis (see Table 11).   

 

Table 9 - Model-Fit Indicators 

Model Model-Fit Criteria Likelihood Ratio Tests 
-2 Log Likelihood Chi-square Df Sig. 

Constant 661.834    
Final Model 482.758 179.076 32 0.000 
Pearson 

 
497.282 524 0.794 

Deviance 438.294 524 0.997 
                Nagelkerke Pseudo R2                 0.459 

 

Table 10 - Estimation Classification of Logistic Regression Model 

Category/Actual  
Category/Estimated 

< 2500 TL 2500 – 4000 TL > 4000 TL Accuracy % 

Low (< 2500 TL) 59 39 4 57,8 

Medium (2500 – 4000 TL)  22 167 21 79,5 

High  (> 4000 TL)  3 39 56 57,1 

Cumulative % Frequency 20,4 59,7 19,9 64,8 
 

The exponential beta coefficient, Exp (B) in Table 11, represents the change in the dependent 
variable (i.e., monthly wage in the current research) which is associated with a one-unit change of 
the corresponding independent variable via the reference category. The Exp (B) results will be 
interpreted in the following paragraphs together with Gini coefficients and Self Organizing Maps 
(SOM). 

SOM maps, given in Figure 2, were produced by using the SOM model developed by Oral 
and Oral [64]. SOM which is an unsupervised neural network algorithm converts complex, 
nonlinear statistical relationships between high-dimensional data items into simple geometric 
relationships on a low-dimensional display. It compresses information by preserving the 
primary topological and metric relationships of the primary data items on display. The SOM 
maps presented in this study display the relationships between wage and the level of 
education, experience, project type, size of the company and city categories. The relationship 
between the compensable variables and wage can be analyzed in detail if all the maps are 
evaluated together. To give an example; the low wage region on the upper right corner in 
Figure 2 (a) is due to the employees with six or more years' experiences that have either an 
associate or an undergraduate degree (Figure 2 (c)) and that is either a building construction 
engineer or a building inspector (Figure 2 (d)) in medium-sized companies (Figure 2 (e)) 
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which is not located in Istanbul (Figure 2 (f)). Therefore, evaluation of all the maps given in 
Figure 2 enables observation of hidden relationships that may not be detected through 
statistical analysis. 

 

Table 11 - Multinomial Logistic Regression Analysis Results 

 WAGEa B Std. 
Error Wald df Sig. Exp(B) 

95% Confidence 
Interval for 

Exp(B) 
Lower 
Bound 

Upper 
Bound 

Constant -0.607 1.482 0.168 1 0.682
  
Foreign Language** 0.157 0.095 2.705 1 0.100 1.170

 
0.970 

 
1.410 

Education 

 
Associate degree 0b . . 0 . .

 
. 

 
. 

Undergraduate degree* 2.400 1.187 4.087 1 0.043 11.020 1.076 112.876 
Graduate degree* 3.917 1.343 8.511 1 0.004 50.234 3.616 697.905 

Experience 

 
0-2 years* -1.805 0.770 5.499 1 0.019 0.164

 
0.036 

 
0.744 

3-5 years -0.509 0.692 0.541 1 0.462 0.601 0.155 2.333 
6-10 years 0b . . 0 . . . . 
11-20 years* 1.296 0.654 3.925 1 0.048 3.656 1.014 13.181 
> 20 years 0.076 0.699 0.012 1 0.913 1.079 0.274 4.247 

Building Construction /Medium Complexity -0.527 0.642 0.674 1 0.412 0.591 0.168 2.077 
Prefabrication */Low Complexity -2.474 1.019 5.899 1 0.015 0.084 0.011 0.620 
Building Inspection*/Low Complexity -1.993 0.800 6.214 1 0.013 0.136 0.028 0.653 
Infrastructure Projects /High Complexity 0b . . 0 . . . . 

City  

 
İstanbul* 1.135 0.484 5.509 1 0.019 3.111

 
1.206 

 
8.026 

2. Group** 0.961 0.530 3.291 1 0.070 2.614 0.926 7.379 
  3. Group 0b . . 0 . . . . 

Company 
Size 

 
< 10* (small) -1.408 0.598 5.554 1 0.018 0.245

 
0.076 

 
0.789 

11-50*(medium) -1.614 0.560 8.313 1 0.004 0.199 0.066 0.596 
51-250 (large)  0b . . 0 . . . . 
> 250 (very large) -0.107 0.770 0.019 1 0.889 0.898 0.198 4.067 

a. ‘Low’ wage is considered as the reference category.    
b. Coefficients are calculated with reference to the reference categories. 
* It is significant at the 95% confidence level.  
** It is significant at the 90% confidence level 
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   Low 

 

Associate  

   Medium Undergrad  
    High Graduate  

    

 (a)Wage (b)Level of Education  
 0-2 

 

Small  
 3-5 Medium   
 6-10 Large  
 11-20 Very Large  
 >20   
    

 (c) Experience (d) Company Size  

 Building 

 

İstanbul  

 Building Insp. 2nd Group  

 Prefabrication 3rd Group  
 Infrastructure   
    

 (e) Project Type (f) City  

Figure 2 - SOM maps 
 

Table 12 - Gini Coefficients for Compensable Variables 

 
Overall 

Gini 
0.2526 

Education 
Associate degree 0.3814 
Graduate degree 0.2354 
Postgraduate degree 0.2685 

Experience 

0-2 years 0.2622 
3-5 years 0.1692 
6-10 years 0.1912 
11-20 years 0.2827 
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Table 12 - Gini Coefficients for Compensable Variables (continue) 

 
Overall 

Gini 
0.2526 

Company size 

<10 employees (small) 0.2260 
11-50 (medium) 0.2206 
51-250 (large) 0.247 
>250 (very large) 0.4629 

Project Type 

>20 years 0.3205 
Building construction  0.2070 
Building inspection 0.2947 
Prefabrication 0.2596 
  
  
Infrastructure 0.2655 

 

Finally, as informed previously, Gini coefficients were calculated for each category of the 
compensable variables to analyze the wage inequalities in the industry. The findings are presented 
in Table 12. 

Based on the above-presented results, effects of compensable variables on wages of 
construction engineers in Turkey are discussed in the following paragraphs. 

 

4.4.1. Level of Education 

Results in Table 8 show that around 5% of respondents are construction technicians (Associate 
degree holders) by profession. They undertake the responsibilities of a construction engineer on 
site. It was indeed a widespread practice to employ experienced construction technicians to 
conduct the duties of site managers until an amendment in the related regulation [72] in 2014. 
Construction technicians were prohibited from undertaking legal responsibilities of construction 
projects by this amendment. Meanwhile, some construction companies have continued to work 
with these practitioners. The maps in Figures 2(a) and 2(b) show that none of these practitioners 
earns a ‘high’ wage. When the maps in Figure 2(b) and (d) are analyzed together, it is observed 
that all of these professionals who work in small-sized companies earn ‘low’ wages. Meanwhile, 
Gini coefficient being the highest for associate degree holders among the three categories of level 
of education is an indicator of the divergence between wages (Table 12). However, a few numbers 
of respondents with some outliers may be affecting the value of the Gini coefficient. 

Results in Table 11 show that the odds to earn ‘high’ wages rather than ‘low’ wages for the 
engineers with undergraduate degrees or graduate degrees are respectively 11.020 and 50.234 
times more than for associate degree holders. Meanwhile, a graduate degree provides 4.56 (= 
50.234/11.020) times more chance to earn a ‘high’ wage rather than a ‘low’ wage than an 
'undergraduate' degree. The map in Figure 2(b) supports these findings by showing that both 
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undergraduate and graduate degree holders earn 'high' wages, and the relative ratio of ‘high' wages 
are higher for the graduate degree holders. These findings are in good agreement with the literature 
review findings presented in Table 1. As discussed by previous studies, there is a positive 
relationship between the wages paid to employees and their education levels. Like in many 
industries, the employers in the construction industry consider the benefits they can gain from the 
employees when determining the employee wages; resulting in the technical knowledge and the 
competencies that are acquired via academic degrees to be an important wage determinant. 

 

4.4.2. Experience  

The SOM maps in Figure 2(a) and 2(c) show that engineers with any experience may earn ‘low’ 
wages. However, the regression analysis results show that the odds of earning a 'high' wage rather 
than a ‘low' wage for 11-20 years' experienced engineers are 22.29 (3.656/0.164) and 3.656 times 
more concerning engineers with experiences of 0-2 years and 6-10 years, respectively. 
Meanwhile, experience over 20 years does not guarantee a ‘high' monthly wage. Gini coefficient 
being the highest for the most experienced group of engineers (Table 12) and literature findings 
given in Table 2.  are in support of the regression analysis results showing that while some 
experienced engineers earn quite a lot, others earn quite a little. Such a deviation is because while 
some engineers at the retirement age continue to work in high positions in construction projects, 
others continue to work as senior building inspectors or in similar low profile positions, earning 
low wages after retirement. The variations between the wages of the experienced engineers are 
also observed in the map in Figure 2(c). The map additionally supports the regression analysis 
results by showing that ‘high’ wages are earned more by the 11-20 years’ experienced engineers 
rather than others (Figure 2(c)).  The map also shows that none of the least experienced engineers 
earn ‘high’ wages and engineers with 3-5 years’ experience only earn ‘high’ wages if they work 
either in Istanbul or small-sized companies in other cities.  

 

4.4.3. Company Size 

Parallel to the results of Idson and Feaster [63] and Nestić [42], the map in Figure 2(d) shows 
that while the vast majority of engineers working in large and very large companies earn ‘high’ 
wages. Meanwhile,  engineers with less than five years' experiences earn 'low' wages in these 
companies (Figure 2(c) and 2 (d)).  The value of the Gini coefficient, being the highest (0.4629), 
additionally indicates that while the majority of engineers in very large companies earn 'high' 
wages, there exist engineers who work in these companies with extremely 'low' wages.   
Meanwhile, the results in Table 11 show that working in very large companies rather than large 
companies do not affect wages significantly. However, other company sizes affect the wages and 
the odds for an engineer working in a large-sized company to earn ‘high' wage is 5.025 (=1/0.199) 
times more than for an engineer working in a medium-sized company, and 4.08 (=1/0.245) times 
more than for an engineer working in a small- sized company. Company size in construction 
industry is one of the important indicators of the company’s ability to engage in large projects 
continuously and have higher turnovers. Thus, these companies are able to allocate higher budgets 
to human resources in order to keep their employees long term. 
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4.4.4. Project Type and Complexity: 

The map in Figure 2(e) shows that vast majority of engineers working in infrastructure projects 
earn ‘medium' or ‘high' wages; only low (less than five years) experienced engineers earn ‘low' 
wages. Meanwhile, engineers working in building inspection are more likely to earn ‘low' or 
‘medium' wages. (Figure 2 (c) and 2(e)).  Results in Table 11 additionally show a significant 
difference between the wages of construction engineers working in low complexity (i.e., building 
inspection and prefabrication) projects and the wages of the ones working in high complexity 
(infrastructure) projects. Results show that the odds to earn a ‘high' wage rather than a ‘low' wage 
for construction engineers when working in infrastructure projects are 7.35 (1/0.136), and 1.90 
(=1/0.084) times more than working in building inspection, and in prefabrication projects, 
respectively. In the meantime, it is observed that wage inequalities for the four project complexity 
categories are similar as none of the Gini coefficients are distantly different than the others (see 
Table 12).  

 

4.4.5. City of Work 

‘City of work' is categorized into three groups for regression analysis. The first group only 
includes Istanbul which has the highest cost of living in Turkey. The second group consists of 
Ankara, Izmir, and Bursa which follow Istanbul concerning the cost of living. The third group 
consists of other cities. The results show that the odds to earn ‘high’ wage rather than ‘low’ wage 
in Istanbul is 1.19 and 3.11 times more than the second group and the third group of cities, 
respectively. Statistical data provided by TSI [4] show that Gini coefficient for working 
population is 0.398 for Istanbul, which is the highest among all of the cities in Turkey. On the 
other hand, Gini coefficient for construction engineers is determined to be the lowest for Istanbul 
(Table 12). In support of the regression results, the map in Figure 2(f) shows that the vast majority 
of engineers working in Istanbul or second category of cities earn ‘medium' or ‘high' wages while 
‘low' wages dominate the cities in the third category. The analysis results show that cost of living 
is an important criterion  in wage agreements as the wages are required to fulfill the needs of the 
employees. 

 

4.4.6. Foreign Language Skills 

Construction engineers were asked to rate their level of foreign language skills required for their 
occupation by using Likert Scale 9.  Exp (B) value in Table 11which is 1.170 (within 90% 
confidence level) means that; the odds to earn a ‘high' wage rather than a 'low' wage is 4.10 times 
more for an engineer who uses foreign language at a level of 9 out of 9 than the odds of an engineer 
who does not use any foreign languages at all. These results show that foreign language skills 
increase wage rates more in Turkish construction companies than in Chinese companies (as 
determined by  Yang & Mayston [45]).  The difference may be related to the differences between 
supply-demand balance of these two countries; as according to the English proficiency index 
(2017) by Education First, Turkey ranks 62th and China 36th between 80 countries [73]; which 
shows that English proficiency of the individuals is very low in Turkey and results  foreign 
language skills  increase wage rates more in Turkish construction companies than in Chinese 
companies. 
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4.4.7. Effect of Performance on Wages- Employee and Employer Perspectives 

Only 6% of the construction engineers stated that their employer evaluated their performance and 
returned it as a bonus or as an increase in their wages. These engineers were then asked to choose 
the variables that were assessed by their employer during the performance appraisal. Their 
responses are presented in Table 13. 

Results in Table 13 show that problem solving, planning, organization and coordination 
abilities related to the completion of tasks within a pre-determined schedule and quality 
specifications are the most frequently valued criteria during performance evaluation.  
Meanwhile, unlike the literature findings, level of compliance with health and safety rules 
and level of the number of accidents within the unit are not assessed as much as the other 
criteria, and that may be the result of two different approaches. First one is that complying 
with health and safety procedures and avoiding accidents is indispensable during construction 
works and should not be an issue to be considered during the performance appraisal. The 
second one is just the opposite; these issues are not of any concern for the Turkish 
construction companies. 

 

Table 13 - Performance Indicators of Construction Engineers 

Variable % of 
Respondents 

Rank 

Problem-solving ability 5.66 1 
Organization and coordination ability 5.66 1 
On time completion of a task 4.58 2 
Planning ability 4.58 2 
Quality of work 4.58 2 
Ability in finding construction faults 4.58 2 
Productivity 4.31 3 
Relations with customers 4.31 3 
Level of compliance with health and safety rules 3.77 4 
Social relationships with co-workers 3.77 4 
Ability to motivate subordinates 2.16 5 
Rate of rework 1.08 6 
Number of accidents in his/her unit 0.81 7 

 

Table 14 summarizes company/human resources managers' responses related to their wage 
evaluation criteria of construction engineers. Individual performance is the most significant wage 
determinant from the perspective of the employers. Experience, seniority, and level of education 
follow it. In contrary to regression analysis results foreign language skills is the least important 
criterion for the employers; although high coefficient of variation (V= 0.60) shows that there is 
not a good agreement amongst the employers related with the issue. 
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Table 14 - Employers’ Preferences Related with Wage Determinants 

Rank Determinant Mean 
Score 

Std. 
Dev. 

Coef. of 
Var. (V) 

1 Individual performance 7.87 1.58 0.20 
2 Experience 7.63 1.80 0.24 
3 Seniority 7.05 2.11 0.30 
4 Level of education 6.89 2.25 0.33 
5 Computer skills 6.66 2.43 0.36 
6 Inflation 6.59 2.58 0.39 
7 Project complexity 6.45 2.47 0.38 
8 Wages/salaries of other employees in company 6.38 2.45 0.38 
9 Project budget 6.23 2.57 0.41 
10 City 5.97 2.49 0.42 
11 Distance between project and town centre 5.66 2.78 0.49 

12 Wages/salaries of other employees in other 
companies 5.65 2.60 0.46 

13 Country 5.45 2.98 0.55 
14 Foreign language skills 4.22 2.83 0.60 

 

5. CONCLUSIONS  

Turkish construction industry which is one of the largest in the world faces two crucial 
problems regarding the employment of construction engineers. While on the one hand high 
numbers of engineers are unemployed; on the other hand, engineers with jobs are dissatisfied 
with what they earn. Although government policies are important determinants of the 
unemployment rates, awareness related to the compensation factors which affect the wages 
is an important issue on the individual basis in getting a job.  In parallel, a fair wage policy 
is essential on company basis in keeping high motivation and low turnover of employees. 

A wage system to be fair and adequate, it should reward employees according to the difficulty 
and quality of their work, and ensure that motivated and productive workers can earn 
substantially more than the legal minimum wage. In this approach, legal restrictions are the 
first constraints to be fulfilled. Unfortunately, current research on Turkish construction 
industry practices shows that nearly a quarter of construction engineers in Turkey do not earn 
the legal minimum wage that is set by the legislation each year for engineers and architects. 
Additionally, an annual increase in their wages is less than the official inflation rate, for most. 

When it comes to ensuring fair wages to the motivated workers; employers claim that they 
give priority to performance evaluation during wage determination which is, according to 
engineers' claims, very rarely encountered in practice. Meanwhile, the difficulty of work is 
observed to be reflected on the wages of construction engineers; as engineers working in high 
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complexity projects or in the projects which require foreign language skills or higher levels 
of education are observed to earn more than their peers.  

When wage inequalities are analyzed, it is observed that overall income inequality for 
construction engineers is not as high as the national average and the available international 
values. In the meantime, wage inequalities differ concerning the different categories of 
compensation variables. 

In addition to presenting the constituents of a fair wage for construction engineers, findings 
of the current research will be beneficial to academicians, construction engineers, and 
company managers.  By demonstrating the wage practices in the construction industry, 
determinants of wage rates, and the priorities of employers regarding the performance 
appraisals, the findings will help engineers, especially new graduates, in building realistic 
wage expectations. Findings will also be of use by the academicians as they reveal the 
necessity of the inclusion of practical issues in the course contents that would improve the 
problem solving, organization and coordination skills of the students. Finally, findings will 
be beneficial to construction company managers in implementing wage policies which would 
consider prevailing wages and industry-wide applications. In parallel, findings are expected 
to draw the attention of the government bodies, by presenting the deviations between legally 
expected and practically paid in the industry. 

 

6. LIMITATIONS AND RECOMMENDATIONS FOR FUTURE WORK 

While the current study focused on the determinants of construction engineers' wages and 
wage policies of Turkish construction companies only, its findings can be taken as a basis for 
further studies especially in developing countries. Larger sample sizes are recommended for 
these studies, as although the total number of respondents of the current study was 
statistically significant to derive conclusions, increasing number of respondents in each 
category of compensable variables would lead to the determination of more realistic Gini 
coefficient values.  

The discussion in the current paper shows that the SOM maps help to interpret data by 
presenting the relationship between different variables in a simple visual format. In the 
meantime, SOM is a type of artificial neural network which can be utilized for prediction. 
Further developments of the current research, will focus on developing a SOM-based model 
that would help to predict wages of construction engineers under given conditions. 

Finally, findings of the current survey can be used to create artificial intelligence based wage 
systems. Wages and salary increases can be more objectively and fairly determined using 
algorithms such as fuzzy logic and artificial neural networks. In this manner, contemporary 
intelligent wage systems can help for effective motivation and management of human resources 
in construction industry. 
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