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INTRODUCTION
Economic development can be measured 
by the physical development of infrastruc-
ture such as bridges, roads, and buildings 
(Alzahrani & Emsley 2013). According to 
Thwala (2005), investment in infrastruc-
ture has huge potential to redress the high 
unemployment and poverty levels in South 
Africa. The aim of all parties – including 
client, contractor, consultants, suppliers, 
and end users – involved in a construction 
project in either the public or private sec-
tor is to complete the project on schedule, 
within the planned budget, with the 
required quality, and in the safest manner 
(Abiodun et al 2017). However, this is not 
always the case, as contracts are sometimes 
awarded to contractors who cannot deliver 
the project outputs (Mohlala 2015).

The Construction Industry 
Development Board (2011) indicates that 

the failure rate of infrastructure projects in 
South Africa has greatly increased. Factors 
such as time, cost, quality, and client satis-
faction are some indicators used to meas-
ure performance in a project environment 
(Cheung et al 2004). Unfortunately, most 
contractors in government infrastructure 
projects fall short when assessed against 
these indicators (Mohlala 2015). Among 
many other failures experienced in the 
South African construction industry is 
the failure to complete projects within the 
agreed schedule and period and against 
the required quality standards (Dithebe 
et al 2022). Contractors responsible for 
the failures are required to rectify work 
done, which in turn increases the cost 
of the project, resulting in both cost and 
time overruns.

Unsurprisingly, most South African 
contractors who have implemented 
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government projects fall short when 
assessed against project management 
indicators. Ratshisusu (2014) noted that 
the Construction Industry Development 
Board (cidb) grade does not reflect the 
contractors’ capabilities in South Africa. 
Presently, the cidb has nine grading levels, 
and contractors are upgraded to the next 
level based on their financial capabilities 
and evidence of completed projects. Table 1 
shows the nine different grades in which 
contractors can be registered, along with 
the corresponding contract value in South 
African Rands (R). 

The cidb seeks not only to grow the 
South African economy through the 
construction industry, but also to develop 
improved industry performance and best 
practices (Republic of South Africa 2000). 
One method for improving industry 
performance and best practices in the 
construction sector is to ensure that the 
process for grading contractors is efficient, 
effective, and benchmarked against inter-
national practices and norms.

Currently, registration for all cidb 
grades is based solely on the contrac-
tor’s financial capability and evidence of 
completed projects submitted during the 
application process. The cidb requires 
the following documents for application 
(Construction Industry Development 
Board 2020): 

QQ Application form 
QQ Proof of company registration 
QQ Identity documents 
QQ Tax clearance certificate 
QQ Electrical certificate for EB works 
QQ Financial statements for the two years 

immediately preceding the application 
QQ Track record documents (appointment 

or award letter, completion certificate, 
and payment certificate). 

It is interesting to note that only electrical 
works (EB) require some form of certi-
fication, which is not the case with civil 
engineering (CE) and general building (GB) 
works. The cidb’s 2012/13 annual report 
states that the following amendments to 
the registration regulations were proposed 
(Construction Industry Development 
Board 2013): 

QQ Removal of the requirement for contrac-
tors to have registered professionals in 
their employee base

QQ Reduction in the annual turnover 
requirements

QQ Reduction in track record requirements
QQ Provision for review of the tender value 

limits

QQ Removal of the method B registration 
option where enterprises are registered 
with high financial capacity but no 
track record

QQ Improvement to the grading calculation 
of joint ventures. 

According to Construction Industry 
Development Board (2013), these amend-
ments were designed to better align the 
Register of Contractors with developments 
in the construction industry and with 
the state of development of the emerging 
sector. It is observed from the require-
ments that contractors are able to progress 
from one grade to the next without any 
meaningful emphasis being placed on their 
technical knowledge or expertise. Instead, 
it is assumed that when contractors have 
implemented projects and are financially 
within the required specifications, they are 
competent to move to the next grade. The 
2013 amendments are a further indication 
that the cidb does not put emphasis on 
the technical knowledge and expertise of 
the contractor. 

The cidb’s grading system should be 
robust, as contractors are awarded public 
sector infrastructure and construction 
projects based on the grade they hold. An 
enhanced contractor grading and per-
formance assessment framework has the 
potential to not only improve the accuracy 
of the alignment of the capabilities of 
contractors with their grades (Ratshisusu 
2014), but also to improve the performance 
of the South African construction sector.

It is important to understand that 
spending money on public infrastructure 
is synonymous with spending money on 
people themselves (Arif 2013). Therefore, 
decision makers are required to think 
innovatively and develop inventive and 
improved ways of grading contractors and 
monitoring and evaluating infrastructure 
project performance. This creates a need 
for systematic processes, decision support 
frameworks, and procedures that would 
enable better decision making (Mihai et 
al 2000). 

According to Ratshisusu (2014), the 
cidb’s grading system has some deficien-
cies. Notably, the system does not provide 
enough information to clients on the capac-
ity and ability of firms to undertake con-
struction works. The system would be more 
effective if contractor grades accurately 
reflected the contractor’s actual capacity 
and ability to execute a construction project 
at a given point in time, with such informa-
tion being made available by the cidb.

For instance, the cidb’s Register of 
Contractors includes more than 50 firms 
at Grade 9 level – the highest grade a con-
tractor can attain – that may potentially 
qualify to undertake large infrastructure 
projects. In practice, however, only a lim-
ited number of firms possess the capacity 
and expertise to successfully deliver such 
projects. The number of firms within the 
Grade 9 category creates a false impression 
that there is a substantial pool of large con-
struction firms, whereas competition for 
major infrastructure projects is effectively 
limited to a small group of leading contrac-
tors (Ratshisusu 2014).

Presently, the South African construc-
tion and civil engineering sector does not 
have a minimal requirement for contrac-
tors who wish to enter the construction 
industry. Anyone, with or without techni-
cal knowledge, with little or no schooling, 
can register a construction firm. It is pos-
ited herein that considering minimal entry 
requirements for registering a construction 
firm can also assist in improving the status 
quo of the local construction sector. 

Having such requirements would 
likely increase the success rate of Grade 1 
contractors and would also make it 
easier for companies seeking to develop 
enterprises to select entities with potential 
(Construction Industry Development 
Board 2016). Any minimum criteria for 
registration would, however, need to 
consider the currently registered Grade 1 
contractors. According to Construction 
Industry Development Board (2016), 91% of 
the current registered Grade 1 contractors 
are black-owned, 32% are women-owned, 
and 26% are youth-owned. The high rep-
resentation of historically disadvantaged 

Table 1 �Contractor registration grades and 
contract value (Construction Industry 
Development Board 2019)

Grade
Tender value less than 

or equal to (R)

1 500 000

2 1 000 000

3 3 000 000

4 6 000 000

5 10 000 000

6 20 000 000

7 60 000 000

8 200 000 000

9 Unlimited
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individuals, women, and youth among 
Grade 1 contractors highlights the impor-
tance of this category as a route in the 
transformation of the construction indus-
try (Construction Industry Development 
Board 2016).

This research was carried out to 
address the aforementioned need by 
developing a decision support framework 
that integrates multiple decision criteria 
and guides decision makers on register-
ing, grading contractors, and assessing 
infrastructure project performance. To 
achieve this goal, a literature review was 
conducted, followed by the development of 
a questionnaire to assess the existing state 
of practice and establish whether there is a 
need for an improved registration, grading, 
and performance evaluation of contractors 
by the role players involved in the con-
struction sector. The Analytical Hierarchy 
Process (AHP) was utilised as a multi-
criteria decision-making tool to develop a 
framework for grading and assessing the 
performance of contractors. 

If South Africa is to improve its 
construction outputs, the utilisation of 
a grading and performance assessment 
framework may be required. 

LITERATURE REVIEW
According to Ngai et al (2002), the con-
struction industry is an integral part of 
the nation’s infrastructure development 
and is an essential part of the economic 
backbone of many countries, often con-
tributing 7% to 10% of Gross Domestic 
Product. The industry is often criticised 
for inefficiencies in outcomes such as time 
and cost overruns, low productivity, poor 
quality, and inadequate customer satis-
faction (Chan et al 2003). It is therefore 
important to have a change in attitudes 
and procedures to enhance the chances of 
success in construction projects (Dubois & 
Gadde 2002). 

The South African construction sector 
is faced with several challenges, some of 
which are poor project performance and 
unethical conduct. The increase in the 
failure of infrastructure projects raises 
great concern about the way the construc-
tion sector operates. Maseko (2017) notes 
that infrastructure construction projects 
are largely characterised by remarkable 
levels of unethical practices and poor per-
formance, which has impaired the image 
of the industry. Moreover, the delivery of 
good-quality infrastructure projects in 

some emerging economies is continuously 
disrupted because of poor performance.

South Africa’s Construction Industry 
Development Board Act (38 of 2000) estab-
lished the cidb to implement an integrated 
strategy for the reconstruction, growth, 
and development of the construction 
industry. The cidb regulations, adopted 
in 2004, provide a framework for grading 
contractors in terms of their capabilities as 
well as the volume and nature of the pro-
jects they can undertake. Initially, the grade 
of a contractor was based on two methods: 
one based on track record and the other on 
available capital (Mohlala 2015). The latter 
method meant that a contractor could 
achieve a high grade provided it had avail-
able capital, regardless of its track record. 
This led to the amendment of the cidb 
regulations in 2013 to provide for a ranking 
framework based on both track record and 
available capital. 

It is posited herein that, in order to 
improve the state of the construction sec-
tor, an enhanced contractor grading and 
performance assessment framework should 
be considered to decrease the failure 
rate of infrastructure projects in South 
Africa. For example, a study conducted by 
Construction Industry Development Board 
(2016) on contractor progression showed 
a strong correlation between a contractor 
having construction-related training or 
qualifications and that contractor’s survival 
and progression. 

Mohlala (2015) studied the relationship 
between the project performance of emerg-
ing contractors in South African govern-
ment infrastructure projects and their 
experience and technical qualifications 
and found that contractors with technical 
qualifications and experience generally 
perform better than those without techni-
cal backgrounds. The study also found that, 
where there is no technical background, 
the level of education also affects the level 
of project performance. The grading of 
contractors using relevant criteria may 
improve the client’s confidence in the qual-
ity of the contractor who will roll out the 
infrastructure project and may enhance the 
performance of the construction industry.

According to Hanson (2006), contrac-
tor project performance in South Africa 
is affected by poor workmanship because 
of contractor incompetence. Operational 
skills, which include project manage-
ment and business skills such as planning 
and financial accounting, are crucial 
for the success of any business (Thwala 

& Mvubu 2008). However, Mofokeng 
(2012) found that small and medium 
construction companies lack business and 
managerial experience. 

Previous literature (Jaafar & Abdul-
Aziz 2005; Lin 1998; Jo & Lee 1996; 
Yusoff 1995; Fredland & Morris 1976) 
has shown that managerial expertise and 
experience are vital for the success of any 
enterprise and have a significantly positive 
relationship with the performance of the 
enterprise. According to Croswell and 
McCutcheon (2001), some of the difficul-
ties facing emerging contractors include a 
lack of entrepreneurial, managerial, techni-
cal, and administrative expertise. These 
skills and expertise are vital for emerging 
contractors’ performance through the life 
cycle of a project and from one project to 
the next. 

The acquisition of competence is, 
thus, an ongoing process, especially in 
project-based enterprises (i.e. construction 
companies) since each project is inherently 
unique. Emphasis should therefore be 
placed on continuous learning from one 
project to the next to improve competence 
in government infrastructure projects. The 
increase in the failure rate of South African 
infrastructure projects (Mohlala 2015) 
indicates a need to identify the root causes 
to improve the sector’s performance. 

Presently, the grading of contractors 
does not consider multiple criteria. A study 
conducted by Cheung et al (2004) found 
that there are seven main key performance 
indicators: time, cost, quality, client 
satisfaction, client changes, business per-
formance, and health and safety. According 
to Xiao and Proverbs (2003), the improve-
ment of project performance, which leads 
to improved contractor performance, 
can result in increased client satisfaction, 
better reputation, and improved competi-
tiveness. Some authors attribute project 
performance to the contractor’s technical 
competence (Faridi & El-Sayegh 2006; Iyer 
& Jha 2005; Hanson et al 2003). 

The study has developed a framework 
for registering and grading contractors 
in the construction sector. The problem 
at hand is to have a robust framework to 
register and grade contractors that may 
assist in improving the performance of the 
South African construction sector. It is 
envisaged herein that a robust contractor 
registration and grading framework could 
assist in improving the performance of the 
construction sector and reflect the true 
capabilities of contractors. This study has 
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developed such a framework, consider-
ing relevant multi-criteria for contractor 
registration, grading, and performance 
evaluation using the AHP. 

FORMULATION OF THE 
RESEARCH METHODOLOGY
The primary data for this study comprised 
questionnaires directed at members of 
the South African Institution of Civil 
Engineering (SAICE), cidb contractors, and 
registered members of the South African 
Council for Project and Construction 
Management (SACPCMP). The question-
naire covered issues related to construction 
sector entry requirements, the contractor 
grading system, the efficacy of the grading 
system and grading criteria, and project 
performance evaluation of contractors. The 
questions focused on matters pertaining 
to the knowledge, adequacy, relevance, 
and efficacy of the construction sector 
entry requirements, grading systems, per-
formance evaluation, and criteria. It also 
focused on the efficiency and effectiveness 
of the public sector performance evaluation 
systems on infrastructure projects.

Once the questionnaire was developed, 
expert opinion was considered to finalise 
the questionnaire’s content so that the 
most appropriate information for the 
research scope and objectives could be 
elicited. The questionnaire was designed in 
a user-friendly online format using Google 
Forms. Before sending the online survey 
to the participants, the response time and 
other technical features of the survey were 
tested through a pilot survey.

The results from the questionnaire 
formed the basis for determining the crite-
ria for registering and grading contractors. 
The AHP was utilised for this study as 
described and motivated below. Thereafter, 
simulated scenarios were used to validate 
the framework. 

The data collected from the completed 
questionnaires was analysed using struc-
tured equation modelling (SEM) and SPSS 
software.

SEM is a framework that incorporates 
the simultaneous solution of linear systems 
of equations and procedures such as regres-
sion, factor analysis, and path analysis 
(Harrell & Langton 2015). SmartPLS was 
used to conduct concurrent confirmatory 
factor analysis and path analysis (Davari 
& Rezazadeh 2015). The Pearson product-
moment correlation was calculated using 
SPSS software (version 23) to explore the 

direction, strength, and significance of 
the bivariate relationships of the contrac-
tor grading system, construction entry 
requirements, grading and performance 
evaluation criteria, and enhanced contrac-
tor capabilities and project performance. 
Multiple regression analysis was employed 
to test the hypotheses.

Research suggests that questionnaire 
surveys are the most frequently used 
research method, specifically for psy-
chological, management, and marketing 
research (Woodside 2010). The question-
naire method is based on the logic that 
the responding individual represents not 
only his/her thinking process but also 
that of others who are involved in the 
decision process over the span of the 
respondents’ experience.

Table 2 depicts the institutions the 
survey was sent to, as well as the estimated 
number of potential participants. A total 
of 149 responses were received. Selecting 
an appropriate sample size requires con-
sideration of several factors that may affect 
the research study. To ensure an accurate 
sample size, the formula for determin-
ing sample size should be used, which 
considers population size, margin of error, 
confidence level, and standard deviation 
(Qualtrics 2022). Graglia (2023) states that 
100 responses are needed for a population 
of 3 000 to 10 million for a 10% margin 
of error. Thus, 100 responses are needed 
for marginally acceptable accuracy (Great 
Brook 2023).

Of the 149 responses received, 49 
respondents (32.9%) are registered as Grade 
1, 2, and 3 contractors, 16 respondents 
(10.7%) are registered as Grade 4, 5, and 6 

contractors, and 17 respondents (11.4%) are 
registered as Grade 7, 8, and 9 contractors. 
The remaining 67 (45%) respondents are 
members of SAICE and the SACPCMP. 
Figure 1 shows the years of experience in 
the construction sector.

In terms of construction sector 
experience, 19 respondents (12.8%) have 
0 to 5 years’ experience, 33 respondents 
(22.15%) have 5 to 10 years’ experience, 24 
respondents (16.1%) have 10 to 15 years’ 
experience, 14 respondents (9.4%) have 15 
to 20 years’ experience, and 53 respondents 
(35.6%) have over 20 years’ experience. 
Four respondents indicated that they are 
consultants, and two respondents indicated 
that they are not yet practicing in the con-
struction sector.

In terms of professional registration 
with the Engineering Council of South 
Africa (ECSA), as depicted in Figure 2, 33 
respondents (22.1%) are registered as can-
didate engineers, 38 respondents (25.5%) 
are registered as professional engineers, 
21 respondents (14.1%) are registered as 
professional engineering technologists, 
2 respondents (1.3%) are registered as 
professional certificated technologists, 10 
respondents (6.7%) are registered as profes-
sional engineering technicians, and the 

Table 2 �Number of participants the 
questionnaire was sent to

Institution Sent 

SAICE 10 000

cidb 10 000

SACPCMP 8 220

Total 38 220

Figure 1 Years of experience in the construction sector

0–5 years

5–10 years

10–15 years

15–20 years

20 years and above

12.80%

22.15%

16.10%

35.60%

16.80%
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remaining 45 (30.2%) respondents are not 
registered with ECSA.

Figure 3 shows the registration status 
of the respondents with the SACPCMP 
indicates that 30 respondents (20.1%) are 
registered as candidate construction man-
agers, 20 respondents (13.4%) are registered 
as candidate project managers, 10 respond-
ents (6.7%) are registered as professional 
construction managers, and 41 respondents 
(27.5%) are registered as professional con-
struction project managers. The remaining 
48 (32.2%) respondents are not registered 
with the SACPCMP. 

Figure 4 delineates that 101 respondents 
(67.8%) operate in the civil engineering 
field, 28 respondents (18.8%) are in the gen-
eral building field, 3 respondents (2%) oper-
ate in the mechanical engineering field, 
and 2 respondents (1.3%) operate in the 
electrical engineering field. The remaining 
15 respondents (10.1%) operate in other 
fields, which include construction of large 
integrated projects from cradle to grave, 
project management, water management, 
general property development, toll road 
operation and maintenance, government, 
and mega project delivery.

The Analytical Hierarchy Process
According to Saaty (1990), the AHP is a 
technique widely used to guide the deci-
sion-making processes in a multi-criteria 
and multi-stakeholder environment. In 
general terms, this technique arranges the 
factors that are important for the decision 
in a hierarchical structure descending from 
an overall goal to criteria, sub-criteria, and 
alternatives in successive levels; it values 
the importance of criteria and makes 
it possible to assess several alternatives 
according to these criteria. 

The advantage of the AHP is in 
integrating qualitative aspects, which are 
often excluded from analysis processes but 
can be relevant to some actors involved 
in the decision-making process. Some of 
these qualitative factors are the risk of 
the decision, the uncertainty, the equity, 
and the participation level, to name a few 
(Ávila 2000).

The AHP splits a complex multi-factor 
problem into a hierarchy. It uses hierarchical 
structures and linear algebra to understand 
the problem better and support the final 
decision. The AHP determines weights for 
each criterion and alternatives by analysing 
the judgmental matrices and by applying 
the mathematical theory of eigenvalues 
and eigenvectors. The AHP combines both 

Figure 2 Professional registration status in engineering

Candidate Engineer

Pr Eng Technologist

Pr Eng Technician

Pr Cert Engineer

Professional Engineer

22.10%

25.50%

14.10%

6.70%

1.30%

Figure 3 Professional registration status in construction

Candidate Construction 
Manager

Candidate Construction 
Project Manager

Professional Construction 
Manager

Professional Construction 
Project Manager

20.10%

13.40%
6.70%

27.50%

Figure 4 Field of operation

Civil Engineering

General Building

Mechanical Engineering

Electrical Engineering

Other

67.80%

18.80%

39%

1.30%
2%
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subjective and objective judgments in an 
integrated framework based on ratio scales 
from simple pairwise comparisons. 

In this study, the AHP was crucial and 
relevant given that contractor grading and 
performance evaluation is a multi-criteria 
decision-making process, and the key 
criteria to be considered in the decision 
making are both qualitative and quantita-
tive (Ávila 2000). 

Moreover, the AHP seems to be a useful 
tool for discovering the core of decision 
problems, including differences and simi-
larities between the stakeholders’ different 
points of view (Nielsen & Mathiesen 2006). 
This advantage is applicable to this study 
given that the framework which is devel-
oped is intended to be utilised by the cidb, 

which operates with various stakeholders. 
This made the AHP more applicable com-
pared to other multi-criteria decision-mak-
ing processes for the study, as the AHP also 
makes it possible to assess the consensus 
rate among different stakeholders around a 
specific issue (Masozera 2002).

These advantages were considered very 
important to this research in the sense 
that the framework may assist the cidb to 
better explain the context of their contrac-
tor grading and performance evaluation 
decisions to their clients. Furthermore, 
the application of the AHP may assist the 
cidb to easily clarify and open the decision 
process to their clients. 

As indicated, the AHP process 
includes defining the project objective and 

structuring elements in criteria, sub-crite-
ria, and alternatives. Then, it involves mak-
ing a pairwise comparison of the elements 
in each group, calculating the weighing and 
consistency ratios, evaluating alternatives 
according to weighing, and lastly, getting 
the ranking. The goal, main criteria, sub-
criteria, and alternatives are arranged in a 
hierarchical structure. 

In this study, the goal is to grade 
construction contractors and evaluate the 
performance of contractors tendering for 
public sector projects. The framework may, 
however, also be utilised by the private sec-
tor or any client. The aim is to grade and 
evaluate contractors based on their level of 
experience, qualifications, skills, and other 
relevant criteria. 

Goal

Main criteria

Sub-criteria

Technical 
capacity Experience Plant and 

equipment
Financial 

status
Past 

performance
Management 

capability
Health and 

safety

1. 
Academic 

qualification
2. 

Key staff 
experience

3. 
Number of 

key staff

1. 
Projects 

completed by 
company

2. 
Projects 

completed by 
key staff

1. 
Type of 

equipment
2. 

Minimum 
quantity

1. 
Bank account

2. 
Available 

capital
3. 

Office space

1. 
Time

2. 
Quality
3.Cost

4. 
Referrals

1. 
Business 

management 
specialist

1. 
OHSAS 18001 

/ ISO 45001 
certificate

2. 
Health and 

safety records

Grading evaluation

Alternatives (grades) 01 02 03 04 05 06 07 08 09

Figure 5 AHP for grading evaluation of contractors
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The goal, main criteria, sub-criteria, 
and alternatives are arranged in a hierar-
chical structure. The AHP hierarchical 
structure used for this study is depicted 
in Figure 5 (AHP for grading evaluation of 
contractors) and Figure 6 (AHP for perfor-
mance evaluation of contractors). 

The goal is to grade and assess contrac-
tors’ performance. The main criteria and 
sub-criteria were established from the 
literature as depicted in Table 3. The feed-
back from the questionnaire has further 
affirmed that the main criteria and sub-
criteria may assist in grading and assessing 
contractors’ performance. The grading 
and evaluation of the contractor’s project 
performance by the cidb can be key and 
can assist in improving the performance of 
the sector. The grading and performance 
evaluation systems both have the same 
criteria and sub-criteria. However, the cal-
culations for the grading and performance 
evaluation system needed to be done sepa-
rately because the alternatives for the grad-
ing and performance evaluation system are 
not the same. The alternatives for contrac-
tor grading and performance evaluation are 
depicted in Figures 5 and 6.

A common sequence for assessing a 
proposed technological development is to 
consider its technological feasibility, eco-
nomic consequences, and other impacts, 

i.e. environmental/ecological, political, and 
social/cultural impacts, etc. (Kalbar et al 
2012). After an intensive literature review, 
as depicted in Table 3, the summary of key 
criteria for consideration by various authors 
when grading and evaluating the perfor-
mance of contractors in the construction 
sector was found to be technical capability, 
experience, plant and equipment, financial 
status, past performance, management 
capability, as well as occupational health 
and safety. This was further affirmed by 
the state of practice survey in the present 
study to be the main criteria for selecting 
an appropriate grade for contractors and 
evaluating contractors’ performance.

The summary of key criteria for con-
sideration by various authors when grading 
and evaluating the performance of contrac-
tors in the construction sector is tabulated 
in Table 3. 

The importance of these criteria in 
terms of project performance cannot be 
emphasised enough. Construction Industry 
Development Board (2016) notes that 
having such requirements would improve 
the success rate of Grade 1 contractors. 
Consideration was therefore given to the 
currently registered contractors to ensure 
alignment with the enhanced contractor 
entry and grading requirements, and to not 
disadvantage the historically disadvantaged 

individuals in South Africa. Two proposals 
are made in this report. 

The top level of Figures 5 and 6 indicates 
that the overall goal is to grade and evaluate 
the performance of contractors. A contrac-
tor grade needs to provide a true reflection 
of the contractor’s capabilities. The second 
level shows the seven main criteria. The 
third level shows sub-criteria against which 
each option is evaluated. Technical capacity 
criteria consider the contractor’s ability to 
perform the activities of the specific project 
for which it is seeking grading. Experience 
criteria consider contractors’ participation 
in previous projects, especially if they are 
similar to the project that will be executed. 
Financial status and plant and equipment 
criteria consider the overall financial posi-
tion and capacity of the contractor. 

Considering the past performance 
of each contractor, the cidb will have a 
higher or lower degree of confidence in the 
possible contractor regarding the quality, 
time, and cost control requirements. The 
cidb may collect and analyse information 
about the contractor’s past relationship 
with other entities with which the con-
tractor has executed construction works. 
After considering the contractor’s past 
performance, the cidb must have an overall 
estimation or opinion about how good the 
contractor is for the purpose of grading. 

Table 3 Summary of key criteria in the construction sector

Critical criteria in contractor performance Authors

Technical capacity

Burger et al (2015), Hanson et al (2003), Orando (2013), Faridi & El-Sayegh (2006), Sweis et al (2014), World Bank 
(2018), Edum-Fotwe & McCaffer (2000), Adams (1995), Kazaz et al (2008), Hanafi et al (2010), Erasmus et al 
(2016), Schenk (2016), Praise & Steedman (1986), Clark & Wall (1996), Morote & Ruz-Vila (2012), Mohlala (2015), 
Orando & Isabirye (2018), Construction Industry Development Board (2016), Gann & Senker (1998), Longman 
& Mullings (2005), Kerzner (2013), Richter (1998), Crosswell & McCutcheon (2001), Assaf et al (1995)

Experience

Morote & Ruz-Vila (2012), Sweis et al (2014), Mohlala (2015), Orando & Isabirye (2018), Assaf et al (1995), Adams 
(1995), Edum-Fotwe & McCaffer (2000), Orando (2013), Faridi & El-Sayegh (2006), Gann & Senker (1998), 
Richter (1998), Crosswell & McCutcheon (2001), Burger & Zulch (2018), Muhwezi et al (2014), Sambasivan & 
Yau (2007)

Financial stability
Sweis et al (2014), Construction Industry Development Board (2013), Burger et al (2015), Assaf et al (1995), 
Morote & Ruz-Vila (2012), Burger and Zulch (2018), Pearson (2018), El-Sokhn & Othman (2014), Bertelsen 
(2003), Camilleri (2011), Ling et al (2011), Akali & Sakaja (2018), Harris & McCaffer (2013), Nwude (2010)

Past performance

Cheung et al (2004), Gharakhani et al (2013), Mohlala (2015), Construction Industry Development 
Board (2013), Xiao & Proverbs (2003), Burger & Zulch (2018), Morote & Ruz-Vila (2012), Gann & Senker 
(1998), Sueliman & Alfaraidy (2019), Mansfield et al (1994), El-Sokhn & Othman (2014), Bertelsen (2003), 
Camilleri (2011)

Occupational health and safety

Cheung et al (2004), Construction Industry Development Board (2013), Burger et al (2015), Morote & Ruz-
Vila (2012), Adinyira et al (2020), Sueliman & Alfaraidy (2019), Schmidt & Osebold (2017), Bureau of Labour 
Statistics (2020), Asah-Kissiedu et al (2021), Sze et al (2019), Enslin (2013), Shresta (2021), Health and Safety 
Executive (2021), Kanchana et al (2015), Gupta & Deshmukh (2016), Global Construction Perspectives and 
Oxford Economics (2015), UN Environment and International Energy (2017)

Management capability
Thwala & Mvubu (2008), Construction Industry Development Board (2013), Burger et al (2015), Chordas 
(2008), Kerzner (2013), Faridi and El-Sayegh (2006), Assaf et al (1995), Morote & Ruz-Vila (2012), Mofokeng 
(2012), Suelima & Alfaraidy (2019), Fredland & Morris (1976), Jo & Lee (1996)

Plant and equipment
World Bank (2018), Faridi and El-Sayegh (2006), Alkas et al (1995), Morote & Ruz-Vila (2012), Haslam et al (2005), 
Pearson (2018), Alkass et al (1996), Zakeri et al (1996), Gibb (2005), Yeo & Lee (2006)
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In terms of management capability, 
the contractor must demonstrate that it 
has several managerial staff with relevant 
business-related qualifications and skills 
who contribute to the sustainability 
of the business. Over and above these 
criteria, the cidb must consider occupa-
tional health and safety to establish and 
maintain effective systems and manage 
the risks to the occupational health and 
safety of employees arising from the 
construction work. 

A Microsoft Excel spreadsheet-based 
program, set up using the AHP principle, 
was used to calculate the criteria priority 
vectors and project priority vectors, check-
ing the consistency of pairwise compari-
sons and producing the overall ranking of 
the grading alternatives. 

Tanyimboh and Kalungi (2009) indicate 
that matrix A is an n×n real matrix, where 
n is the number of evaluation criteria 
considered. Each entry ajk of matrix A rep-
resents the importance of the jth criterion 
relative to the kth criterion. If:

ajk > 1: jth criterion is more important 
than the kth criterion

ajk < 1: jth criterion is less important than 
the kth criterion

ajk = 1: jth criterion is of the same 
importance as the kth criterion.

A = 

……

1
a12

1

1
a1n

a12

1
a2n

1

1

a2n

a1n…

…

…

… …

� (1)

Where A is the matrix and the numerical 
values that the criteria may take as indi-
cated in Table 1. 

After building matrix A, the normalised 
pairwise comparison matrix B, depicted 
as bjk, can be derived from matrix A by 
making the sum of entries on each column 
equal to 1; see Equation 2. 

bjk = ajk

∑n    ajki = 1

� (2)

Where bjk is matrix B and ajk is the criteria 
value divided by the total value of the over-
all criteria values. 

Finally, the priority vector P is then 
obtained by averaging the entries in each 
row of matrix B. 

pj = ∑
n  bjk

n
k=1 � (3)

Priority vector P rates the seven main 
criteria listed in Figure 1 according to their 
importance to the overall goal, which is 
performance evaluation of contractors.

The consistency ratio (CR) is defined by 
Equation 4.

CR = CI
RI

� (4)

Where CI, the consistency index (see 
Equation 7), is the matrix of comparisons 
A (Equation 1), the priority vector P = (p1, 
. . . , pn) (Equations 2 and 3), the column 
vector X = (x1, . . . , xn)T (Equation 5) 
and λmax the maximum eigenvalue 
(Equation 6) of the pairwise comparison 
matrix A.

X = AP� (5)

λmax = 1
n

 ∑n  xi

pi

 � (6)

CI = λmax − n
n − 1

� (7)

The comparison – the elements of A – is 
tolerated/considered satisfactory when 
Equation 8 is satisfied.

CI
RI

 ≤ 0.1� (8)

A perfectly consistent comparison will 
be CI = 0. RI in Equation 8 is the random 
index, i.e. the consistency index when the 
entries of A are completely random. The 
values of RI for small problems (n ≤ 10) are 
shown in Table 4. 

RESULTS AND DISCUSSIONS
The questionnaire results indicated that 
the contractor grading system, construc-
tion entry requirements, and the effective-
ness of both the grading system and the 
grading and performance evaluation crite-
ria may contribute to enhanced contractor 
capabilities and improved project per-
formance, which represents the outcome 
variable. To determine whether there is a 
need to improve the current registration, 
grading, and performance evaluation pro-
cesses for contractors in the construction 
sector, respondents were specifically asked 
to indicate whether enhancements to these 
processes are necessary.

90.6% (135) of the respondents indicated 
that enhancing the current construction 
sector entry requirements will assist in 
improving the performance outputs of 
the construction sector, while 84.6% (126) 

i=1

Table 4 Values of the random index (RI) for small problems (Saaty 1987)

n 2 3 4 5 6 7 8 9 10

RI 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.51

Enhanced contractor 
capabilities and project 

performancs

Contractor grading 
system

Construction entry 
requirements

Efficacy of the 
grading system

Efficacy of the grading 
and performance 
evaluation criteria

0.452

0.076

0.262

–0.103

Figure 7 The research model with beta coefficients
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agreed that enhancing the current grading 
system could assist in improving contrac-
tors’ capabilities and performance outputs. 
The results are depicted in Figure 7. 

The results indicate a positive relation-
ship between the efficacy of the grading 
and performance evaluation criteria and 
enhanced contractor capabilities and 
project performance. This suggests that 
improvements in the effectiveness of the 
grading and performance evaluation crite-
ria are associated with enhanced contractor 
capabilities and improved project perfor-
mance. Furthermore, the path modelling 
results (β = 0.418, t = 3.665, p = 0.000) con-
firm that this relationship is positive and 
statistically significant. In other words, the 
efficacy of the grading and performance 
evaluation criteria has a substantial positive 
effect on enhanced contractor capabilities 
and project performance.

Path modelling describes the relation-
ship between observed or measured vari-
ables and a theoretical construct (Roche 
et al 2011) and assesses the structural 
paths of a conceptualised research model 
(Anderson et al 1998). The purpose of the 
SEM procedure was to demonstrate and test 
the theoretical foundations of the study and 
the significance of the relationship between 
model constructs (Jenatabadi & Ismail 2014).

The study found a positive relationship 
between the contractor grading system 
and grading criteria efficacy. This suggests 
that an effective contractor grading system 
is associated with higher grading criteria 
efficacy. The results further demonstrate 
that the contractor grading system has a 
significant positive effect on the efficacy of 
the grading criteria (β = 0.659, t = 11.288, 
p = 0.000). Path modelling also revealed 
that the relationship between these two 
constructs is the second strongest in the 
proposed model.

Furthermore, the findings revealed a 
marginally positive relationship between 
the contractor grading system and 
enhanced contractor capabilities and pro-
ject performance. However, the relationship 
was not statistically significant (β = 0.08, 
t = 0.71, p = 0.474) because the t-statistic 
was less than 1.96. Literature suggests that 
t > 1.96 indicates a significant relationship, 
and higher path coefficients indicate a 
strong relationship between latent variables 
(Zhang 2022).

The findings confirm a positive 
relationship between the efficacy of the 
grading system and enhanced contractor 
capabilities and project performance. In 

other words, improvements in the efficacy 
of the grading system are associated with 
enhanced contractor capabilities and 
improved project performance. However, 
the path modelling results (β = 0.015, t = 
0.215, p = 0.829) show that this relationship 
is extremely weak and statistically insig-
nificant. This suggests that the efficacy 
of the grading system has a considerably 
smaller influence on enhanced contractor 
capabilities and project performance than 
construction entry requirements and the 
efficacy of the grading criteria.

Testing the potential relationship 
between construction entry requirements 
and enhanced contractor capabilities 
and project performance revealed a posi-
tive association between these variables. 
However, the relationship was statistically 
insignificant (β = 0.041, t = 0.530, p = 0.596).

The Durbin–Watson value was 2.094, 
which falls within the acceptable range 
of 1.5 to 2.5, thereby satisfying one of the 
assumptions for bivariate and multivariate 

correlation analyses. Based on these 
results, as presented in Table 5, it can 
be concluded that the model is accurate 
and reliable for contractor grading and 
performance assessment.

The study model indicates that the 
efficacy of the grading and performance 
evaluation criteria has the strongest 
positive influence on enhanced contractor 
capabilities and project performance (β 
= 0.452), followed by construction entry 
requirements (β = 0.262) and the efficacy of 
the grading system (β = 0.076). In contrast, 
the contractor grading system shows a neg-
ative relationship with enhanced contractor 
capabilities and project performance (β = 
−0.103).

These findings suggest that a more 
effective contractor grading system is 
associated with improved contractor 
capabilities, whereas inefficiencies in the 
system may have a detrimental effect. The 
results further indicate that a one-unit 
increase in the efficacy of the grading 

Table 5 Results of the regression analysis

Independent 
variables

Standardised 
coefficients

t-statistics Sig

Collinearity statistics

Beta 
coefficients

Tolerance VIF

Techno-overload -0.103 -0.966 0.336 0.401 2.496

Techno-complexity 0.262 2.697 0.008 0.485 2.064

Techno-invasion 0.076 1.045 0.298 0.861 1.162

Techno-uncertainty 0.452 4.783 0.000 0.510 1.960

R square 0.343

F 18.804

Significance of F value 0.000

Durbin-Watson 2.094
Pe
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and performance evaluation criteria 
corresponds to a 0.452-unit increase in 
enhanced contractor capabilities and pro-
ject performance. Statistical significance 
was assessed using t-statistics and p-values.

Contractor grading 
evaluation results 
Using AHP, the derived priority vector 
indicates that technical capacity is the most 
important criterion, followed by experience 
and past performance, occupational health 
and safety (OHS), financial status, plant 
and equipment, and, lastly, management 
capability. Figure 8 illustrates the weights 
of the main criteria, as calculated using 
Equations 1 to 3 above.

The results of the overall project 
priority vector, in relation to the over-
arching goal of contractor grading and 
performance assessment, are presented in 
Tables 4 and 5. Table 4 shows the overall 
weights (V) for contractor grades (options 
1 to 9) as 0.040, 0.094, 0.096, 0.102, 0.105, 
0.120, 0.124, 0.153, 0.164. Table 5 presents 
the overall priority vector for contractor 
performance assessment, with weights of 
0.151, 0.288, and 0.534.

Figure 9 depicts that grade 9 has the 
overall highest priority weight (Equation 
3) of 0.164, with the overall priority matrix 
of 0.140, 0.094 ,0.096, 0.102, 0.105, 0.120, 
0.124, and 0.153 for the respective lower 
grades. A sensitivity analysis was conducted 
on six scenarios to check the reliability and 
robustness of the AHP results. Sensitivity 
analysis is an analytical method that is 
used to identify how much variations in the 
input values for a given variable will impact 
the results of a mathematical model. When 

Table 6 Overall weights of grading alternatives

Priority matrix for contractor grades Overall project 
priority 
vector V

Main criteria 
priority vector

Alternatives 
Technical 
capacity

Experience P&E
Financial 

status 
Past 

performance
Management

capability
OHS

Technical 0.380 G1 0.077 0.014 0.020 0.028 0.014 0.030 0.026 0.040

Experience 0.199 G2 0.081 0.123 0.020 0.030 0.123 0.030 0.122 0.094

P&E 0.038 G3 0.081 0.123 0.020 0.046 0.123 0.030 0.122 0.096

Financial status 0.071 G4 0.094 0.123 0.059 0.053 0.123 0.030 0.122 0.102

Past 
performance

0.199 G5 0.094 0.123 0.059 0.086 0.123 0.030 0.122 0.105

Management 
capability

0.023 G6 0.118 0.123 0.126 0.099 0.123 0.126 0.122 0.120

OHS 0.090 G7 0.118 0.123 0.126 0.163 0.123 0.126 0.122 0.124

G8 0.167 0.123 0.285 0.189 0.123 0.223 0.122 0.153

G9 0.167 0.123 0.285 0.304 0.123 0.373 0.122 0.164
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the results of a study or computation do 
not significantly change due to variations 
in underlying assumptions, they are consid-
ered to be robust (Maverick 2021). Figure 10 
illustrates the summary of the overall 
weights of the grades for each scenario.

Scenario A incorporated professional 
registration as the fourth sub-criterion for 
the technical capacity criteria. Scenario 
B checked the effect of variations in the 
main criteria weighting. The plant and 
equipment and financial status criteria 
have equal weight as opposed to the 
technical capacity, experience, past per-
formance, management capability, and 
health and safety. In scenario C, the effect 
of variations in the experience sub-criteria 
of weightings is assessed. Projects com-
pleted by key staff are reduced by 50%, and 
company project completion is increased 
by 50%. Scenario D analysed the effect of 
variations in the past performance sub-
criteria weighting. Scenario E checked the 
effect of variations in the main criteria 
weighting. This resulted in all the main 
criteria having equal weight. Scenario F 
incorporated leadership skills as a second 
sub-criterion for management capability 
criteria. Leadership skills are defined as 

the contractor’s ability to manage the pro-
ject team, problem-solve, communicate, 
and negotiate, as indicated by Edum-Fotwe 
and McCaffer (2000).

The results indicate that there is no 
significant change due to variations in 
underlying assumptions. The scenarios 
checked the effects of variations on the 
main criteria and sub-criteria. It is noted 
that scenarios B, C, D, and E have similar 
results for technical capacity, plant and 
equipment, and management capability 
criteria, and slight variations in other 
criteria. Scenario A and F also have similar 
overall weights in plant and equipment, 
with slight variations on the other criteria 
and sub-criteria. The overall project prior-
ity vector of these scenarios is indicated in 
Figure 6. 

Contractor performance 
evaluation results 
As indicated in Table 7, the AHP depicts 
that, of the three contractor performance 
alternatives (refer to Figure 6), alternative 
3 (experienced contractor) has the highest 
ranking, followed by alternative 2 (estab-
lished contractor) and alternative 1 (emerg-
ing contractor), respectively. 

Alternative 3 has the highest priority 
weight of 0.534, followed by alternative 2 
(0.288) and alternative 1 (0.151). Thus, the 
weighting of an experienced contractor 
would be higher than the weighting of 
an established and emerging contractor. 
A sensitivity analysis was conducted on 
three different scenarios to check the reli-
ability and robustness of the AHP results 
achieved. The results indicate that there is 
no significant change due to variations in 
underlying assumptions. 

TOWARDS THE DEVELOPMENT 
OF THE GRADING AND 
PERFORMANCE ASSESSMENT 
FRAMEWORK 
In developing the framework, the results 
of the comparison matrix for AHP, which 
involved pairwise comparisons between 
the sub-criteria in relation to each main 
criterion, were utilised. 

Weight allocation
To determine the weight of the sub-criteria 
for academic qualifications, the following 
assumptions were applied. The overall 
weight obtained for the sub-criteria in 
level 2 of the AHP hierarchy (Figures 5 and 
6) was divided by the number of criteria. 
For example, academic qualification is 
subdivided into five criteria, as shown in 
Table 8. The weight of the criteria (0.633) 
was divided by 5, which equals 0.1266. To 
get the criteria for the lowest qualification, 
the value obtained (0.1266) was further 
divided by 2 because the first lowest quali-
fication is the second after no qualification. 
Thereafter, the same answer would be 
added to get the next higher level. The 
formula is as follows:

Weight of academic qualifications 
= 0.633 (from level 2 of the AHP model 

Table 8 Weights of the academic qualifications sub-criteria

Technical capacity

Academic 
qualifications

Weight 
Key staff 

experience 
Weight

Number of 
key staff

Weight 

No certificate 0 0 years 0 0 0

Certificate 0.0633 0-2 years 0.026 1 0.0106

Diploma 0.1266 3-5 years 0.052 2 0.0212

Degree 0.1899 5-10 years 0.078 3 0.0318

Postgraduate 0.2532
More than ten 

years
0.106

More than 3 
key staff

0.0424

Total 0.633 0.260 0.106

Table 7 Overall weights of contractor performance assessment alternatives

Priority matrix for contractor performance Overall
project 
priority 
vector V

Main criteria 
priority vector

Alternatives 
Technical 
capacity

Experience P&E
Financial 

status 
Past 

performance
Management

capability
OHS

Technical 0.380 1 0.273 0.064 0.064 0.086 0.079 0.064 0.098 0.151

Experience 0.199 2 0.318 0.267 0.267 0.272 0.271 0.267 0.275 0.288

P&E 0.038 3 0.408 0.669 0.669 0.641 0.650 0.669 0.627 0.534

Financial status 0.071

Past 
performance

0.199

Management 
capability

0.023

OHS 0.090
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results) divided by the number of academic 
qualifications sub criteria = 0.1266 divided 
by 2 = 0.0633.

Therefore, 0.0633 is the weight for the 
lowest criteria for academic qualifications, 
which is a certificate. The next criteria 
weight is the criteria weight of the lowest 
criteria plus the same criteria weight = 
0.0633 + 0.0633 = 0.1266.

Then, 0.1266 is added to 0.0633 to get 
the next higher criteria weight, which is 
0.1899. To get the criteria weight for the 
last criteria, the weights of the four criteria 
are added, which equals 0.3798. Therefore, 
the weight of the academic qualifications, 
0.633 less 0.3798 equals the weight of the 
last criterion, 0.2532. 

The weight of all the criteria equals the 
overall weight obtained of the sub-criteria 
in level 2, which is 0.633. This principle 
was adopted in calculating all the criteria 
weights. Thus, Tables 8 to 14 depict the 
sub-criteria weights. 

Key staff refers to staff with the relevant 
technical qualifications and experience. 
Similarly, experience is subdivided into five 
criteria. The weight of these criteria and all 
the other criteria (i.e. experience, plant and 
equipment, financial status, management 
capability, occupational health and safety, 
and past performance) are shown in Tables 
9 to 14.

Application of the framework 
to grade contractors and rate 
contractors’ performance
Tables 8 to 14 have broken down the weights 
of the criteria to make better sense of the 
weighting and apply the results that may be 
used in practice. The results should provide 
guidance on how to grade contractors and 
rate contractor performance. The use of 
scenarios will be illustrated to indicate how 
contractors can be graded and rated in 
terms of performance.

Table 9 Weights of experience sub-criteria

Experience

Project completed by company Weight Projects completed by key staff Weight

0 0 0 0

1 0.0125 1 0.0875

2 0.025 2 0.175

3 0.0375 3 0.2625

More than 3 projects 0.050 More than 3 projects 0.350

Total 0.125 0.875

Table 10 Weights of plant and equipment sub-criteria

Plant and equipment

Type of equipment Weight Minimum quantity Weight

0 0 0 0

2 0.0833 2 0.0167

5 0.1666 5 0.0334

8 0.2499 8 0.0501

10 equipment and more 0.3332 10 and above 0.0668

Total 0.833 0.167

Table 11 Weights of financial status sub-criteria

Financial status

Bank 
account

Weight 
Available 

capital 
Weight Office space Weight 

No business 
account

0 No capital 0
No office 
space

0

New business 
account

0.010375
5% available 
capital

0.0724 Office space 0.193

Account with 
negative 
balance

0.02075
10% available 
capital

0.1448

Account 
with positive 
balance

0.05186
15% available 
capital

0.2172

 
R60 m 
available 
capital

0.2896

Total 0.083 0.724 0.193

Table 12 �Weights of management capability 
sub-criteria

Management capability

Business specialist Weight 

0 0

1 0.01

2 0.02

3 0.03

More than 3 0.04

Total 1.000

Table 13 Weights of occupational health and safety sub-criteria

Occupational health and safety

OHS certificate Weight Health and safety record Weight

No employee with OHS certificate 0 No health and safety record 0

1 employee with OHS certificate 0.0125 Incomplete health and safety record 0.0875

2 employees with OHS certificate 0.025
Complete health and safety record 
with major injuries

0.175

3 employees with OHS certificate 0.0375
Complete health and safety record 
with minor injuries

0.2625

More than 3 employees with OHS 
certificate

0.0875
Complete health and safety record 
without injuries 

0.350

Total 0.125 0.875
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Scenario A
This scenario assumes that Contractor 
A has a registered company and wants 
to register as a contractor. The company 
has a certificate in water engineering and 
occupational health and safety, three years 
of relevant technical experience, has man-
aged two water-related projects, and has a 
business account. In terms of the weight 
allocation as described above, Table 15 
outlines how it will be annotated.

To grade Contractor A, the total weight 
will be divided by the number of sub-
criteria, which is 17, as depicted in Figures 
5 and 6. The total is divided by the total 
number of the sub-criteria because the 
sub-criteria are what is considered when 
grading contractors.

Therefore, Contractor A is a Grade 1 
contractor because the overall project 
priority vector for Grade 1 contractors 
is 0.040, as shown in Table 6. Thus, 
anything that is below 0.040 means that 
the contractor is a Grade 1. To determine 
the performance of the contractor, the 
total weight is divided by 7, which is the 
number of main criteria. This is so because 

contractor performance is the overarching 
performance of the contractor. 

The contractor’s performance is for an 
emerging contractor because it is between 
0 and 0.151, which is the overall priority 
vector of emerging contractors, as shown 
in Table 7. This is expected because 
Contractor A is new in the sector.

Scenario B
This scenario assumes that Contractor B 
is a registered Grade 1 contractor and 
wants to upgrade. The contractor has two 
employees with technical degrees in civil 
engineering, an occupational health and 
safety certificate, two years of relevant 
technical experience, has managed four 
civil engineering-related projects, and 
has a business account. Moreover, the 
contractor has office space and two referral 
letters, and 90% of its projects were com-
pleted within time, cost, and the stipulated 
specifications. The weighting is outlined in 
Table 16.

To grade Contractor B, the total weight 
will be divided by the number of sub-
criteria, which is 17. 

1.313475
17

 = 0.07726

Therefore, Contractor B is a Grade 2 con-
tractor because the overall project priority 
vector for Grade 2 contractors is 0.094, as 
shown in Table 6 – anything that is between 
0.040 and 0.094 means that the contractor 
qualifies to be graded as a Grade 2. 

Scenario C
This scenario considers the cidb grading 
criteria, which only considers track record 
and available capital. The assumption is 
that Company A is a Grade 4 contractor. 
Thus, the company would need to have 
completed projects in Grade 3 that are 
worth more than R3 million and have 
available capital of R100 000 in terms of 
the current cidb requirements. In terms of 
the enhanced grading criteria, the weight-
ing of the company can be calculated 
based on information that would have been 
submitted to the cidb, shown in Table 17. 
Where there is no information that would 
have been provided to the cidb because it is 
required, (-) is inserted.

Table 14 Weights of past performance sub-criteria

Past performance

Time Quality Cost Referrals Weight 

All projects completed timeously, within the agreed time, 
quality, and cost

0.0488 0.2232 0.1052 0 referrals 0

80% to 90% of projects are completed timeously within the 
agreed time, quality, and cost

0.0366 0.1674 0.0789 1 referral letter 0.0057

50% to 79.99% of projects completed timeously within the 
agreed time, quality, and cost

0.0244 0.1116 0.0526 2 referral letters 0.0114

20% to 49.99% of projects completed timeously within the 
agreed time, quality, and cost

0.0122 0.0558 0.0263 3 referral letters 0.0171

0% to 19.99% of projects completed timeously within the agreed 
time, quality, and cost

0 0 0 More than 3 referral letters 0.0228

Total 0.122 0.558 0.263 0.057

Table 15 Contractor A weighting allocation

Contract A weight allocation Description 

0.0633 Certificate in water engineering

0.052 3 years’ experience

0.0106 1 technical staff

0.0175 Completed two projects

0.010375 Bank account 

0.0125 OHS certificate

0.0166275 Total

Table 16 Contractor B weighting allocation

Contract B weight allocation Description 

0.3798
Two employees with civil 
engineering qualifications 

0.052 2 years’ cumulative experience

0.0212 2 technical staff

0.035 Completed four projects

0.010375 Bank account 

0.193 Office space

0.025 OHS certificate

1.313475 Total
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Table 17 cidb grading scenario: Company A

Technical capacity

Academic 
qualifications

Number of 
employees per 

category
Key staff experience 

Number of 
employees per 

category
Number of key staff Select one option

No certificate - 0 years - 0 -

Certificate - 0-2 years - 1 -

Diploma - 3-5 years - 2 -

Degree - 5-10 years - 3 -

Postgraduate - More than ten years - More than 3 key staff -

Experience

Project completed by the company Select one option Projects completed by key staff Select one option

0 - 0 -

1 - 1 -

2 - 2 -

3 - 3 -

More than 3 projects - More than 3 projects -

Plant and equipment

Type of equipment
Select one 

option
Minimum 
quantity

Select one 
option

0 - 0 -

2  (Walk behind roller, light delivery vehicle) - 2 -

5  (Walk behind roller, light delivery vehicle, tipper truck, steel roller, truck flat) - 5 -

8 � (Walk behind roller, light delivery vehicle, tipper truck, steel roller, truck flat, light 
delivery vehicle

- 8 -

10+ � (walk behind roller, light delivery vehicle, tipper truck, steel roller, truck flat, light delivery 
vehicle, water browse, grader, loader, excavator)

- 10 and above -

Financial status

Bank account Select one option Available capital Select one option Office space Select one option

No business account No capital No office space

New business account 5% available capital Office space x

Account with negative 
balance

10% available capital x

Account with positive 
balance

x 15% available capital

 R60 m available capital

Management capability

Business specialist (including accountants)  Select one option

0 -

1 -

2 -

3 -

More than 3 -
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To grade Company A, the total weight 
will be divided by the number of sub-
criteria, which is 17. 

0.40676
17

 = 0.02392

Thus, Company A, in terms of the weight-
ing, is supposed to be a Grade 1 contractor 
because the Grade 1 contractor’s overall 
project priority vector is 0.040, as shown 
in Table 6. This is the case because cur-
rently, the cidb does not request the 
other criteria information since it is not a 
requirement (only track record, which is 
in the form of completion certificates and 
financial records). 

CONCLUSIONS AND 
RECOMMENDATIONS
This paper provides results, analysis, 
and discussion from the questionnaire, 
which was conducted with the members 
of SAICE, cidb, and SACPCMP. Data was 
analysed using the structural equation 
modelling approach and SPSS software. 
The results indicated that improved 
construction sector entry require-
ments, an efficient grading system, and 
a broader range of criteria may result 
in enhanced contractor capabilities and 
project performance.

Moreover, the study has developed a 
decision support framework for registering, 
grading, and performance assessment of 
contractors using AHP. The registration, 
grading, and performance assessment pro-
cess of contractors with the cidb has been 
investigated to assess the way contractor 
registration, grading, and performance is 
conducted in South Africa. This study has 
introduced criteria and a framework for 
the registering, grading, and performance 
assessment of contractors which may be 
considered by the cidb or any person or 
private sector utilising construction civil 
engineering contractors. As depicted in 
Figure 4, the priority vector indicates that 
the technical capacity criterion is the most 
important, followed by the experience and 
past performance criteria, then occupation-
al health and safety, financial status, plant, 
and equipment, and lastly, the management 
capability criterion.

The framework was developed with the 
aim of applying it to register, grade, and 
assess the project performance of contrac-
tors. In developing the framework, the 
results of the comparison matrix for level 
2, which involved pairwise comparisons 
between the sub-criteria in relation to each 
main criterion, were utilised to dissect the 
sub-criteria in order to provide weighting 
using a standardised formula. Thereafter, 
various scenarios were created to apply the 

developed framework for registering, grad-
ing, and assessing the project performance 
of contractors.

The study recommends the following:
QQ Construction sector entry requirements 

must be introduced and take into con-
sideration various criteria. The impor-
tance of introducing entry requirements 
into the construction sector cannot be 
emphasised enough. 

QQ Contractor grading progression 
requirements should consider various 
criteria. Given the status quo of the 
performance of the construction sector 
in South Africa, the current grading 
system for qualifying contractors, 
based only on completed projects and 
availability of capital, seems to be 
inadequate. Various other criteria need 
to be considered such as contractors’ 
technical capacity, experience, plant 

Occupational health and safety

OHS certificate Select one option Health and safety record Select one option

No employee with OHS certificate - No health and safety record -

1 employee with OHS certificate - Incomplete health and safety record -

2 employees with OHS certificate -
Complete health and safety record with major 
injuries

-

3 employees with OHS certificate -
Complete health and safety record with minor 
injuries

-

More than 3 employees with OHS certificate -
Complete health and safety record without 
injuries

-

Past performance

Time (select 
one option) 

Quality (select 
one option) 

Cost (select 
one option) 

Referrals 
Select one 

option

All projects completed timeously, within the agreed time, 
quality, and cost

- - - 0 referrals 

80% to 90% of projects completed timeously within the 
agreed time, quality, and cost

- - - 1 referral letter

50% to 79.99% of projects completed timeously within 
the agreed time, quality, and cost

- - - 2 referral letters

20% to 49.99% projects completed timeously within the 
agreed time, quality, and cost

- - - 3 referral letters x

0% to 19.99% projects completed timeously within the 
agreed time, quality, and cost

- - -
More than 3 
referral letters

Table 18 Company A weighting allocation

Company A weight 
allocation

Description 

0.05186
Positive bank 
account

0.1448 10% available capital

0.193 Office space

0.0171 Referrals 

0.40676 Total
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and equipment, financial status, past 
performance, management capability, 
and occupational health and safety. 
This should improve contractors’ 
performance outputs because of con-
sidering relevant criteria for grading 
and performance assessment of con-
tractors which may in turn improve the 
sector’s performance. 

QQ Performance evaluation of contractors 
should consider various criteria. Using 
the same grading criteria to evaluate 
the performance of contractors will 
assist contractors in knowing their 
performance level and provide a clear 
framework from which to improve. 
This will also assist clients and the cidb 
in knowing the performance of the 
contractor and put relevant measures in 
place to assist the contractor. 

QQ Consideration will need to be given 
to currently registered contractors to 
ensure alignment with the enhanced 
contractor entry and grading require-
ments, and to not disadvantage the 
historically disadvantaged individuals in 
South Africa.

Two proposals may be considered by the 
cidb to inform contractors of the new 
requirements and request submission 
of the relevant information. As such, 
companies can be asked to submit all the 
requested documentation for the purpose 
of filing, not downgrading. Therefore, only 
companies wishing to upgrade to a higher 
grade will have to meet the new grading 
criteria requirements. 

Alternatively, the cidb could consider 
providing the current contractors with 
reasonable timeframes regarding the 
gaps that they will need to close to be 
considered eligible for their current grad-
ing. If this approach is considered, this 
could greatly assist in rapidly improving 
all the current contractors (i.e. both those 
wishing to upgrade and those who do not 
wish to upgrade) and performance output. 
This process could further be utilised by 
the cidb to identify gaps for contractor 
development. The cidb would have to pro-
vide a reasonable timeline for companies 
to provide this information and for the 
contractor development process, failing 
which a downgrade may be considered by 
the cidb.

The cidb could also consider providing 
support to enhance the skills of the cur-
rently active contractors in its database to 
align the skillsets of current contractors 
with the criteria proposed in the study. 
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