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Abstract — Cost overrun is encountered in various construction projects and even with various advancement, the
issue remains. When cost overrun occurs in any construction project, it not only affects the project also leaves
marks on the construction industry as well. Machinery hire rates are important while finalizing the project budget
and when the rates change annually it may result in project cost overrun. Due to these facts, this study investigates
the effect of inflation rate on machinery hire rates. Inflation is a powerful influencing factor in deviating the prices
and the rates which result in cost overrun. Statistical analysis was performed where the Spearman correlation was
used as the data possess a nonlinear behaviour. The overall result came significant as the inflation rate showed a
strong relationship with 9 machinery hire rates demonstrating that the inflation rate is the most prominent factor in
deviating the rates. Three (3) machinery hire rates showed a moderate relationship, whereas 1 showed a weak
relationship with the inflation rate. Therefore, a consideration of the inflation rate should be made in budget
estimation.
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1.0 INTRODUCTION

The construction industry impacts substantially on the development of society and stabilizing the country’s
economy [1-4]. It is wide in nature where many other industries are connected to it [5]. Besides providing the
necessary infrastructure, the construction industry also offers high employment chances. However, major distress
in the construction industry worldwide is a cost overrun which occurred in most of the construction projects. This
problem exists in both developing and developed countries as out of ten, nine construction projects face the issue
of cost overrun [6-8].

The construction project performance requires further development to fulfil market demand and meet the needs of
the stakeholders [9]. Construction projects are dynamic and are considered successful only when completed on the
set schedule, within the assigned budget. A project is unsuccessful due to the impact of change in order, delay in
work or cost overrun. Even with various advancement in the industry, cost overrun in the construction project could
not be eliminated [10-15].

Thus, it is necessary to eliminate the causes which result in cost overrun in the construction projects [16]. In the
initial stage of the construction project, cost estimation is important as it relies on the economic conditions at that
time. Precise estimation is crucial as there is pressure involved in increasing project cost on the investors and the
decision-makers, which also impacts the national finance. In this case, providing the solution to cost overrun is
getting essential [17-19].

Changes in the machinery hire rates are least considered while finalizing the project budget which results in cost
overrun at the end of the construction project. Many previous researchers stress that the inflation rate is the most
influential factor in deviating the rates and thus results in cost overrun [20-26]. The inflation rate influences the
anticipated budget by changing the machinery hire rates annually with lead to the cost overrun. The effect of
inflation is not restricted to deviating the rates, but it also affects the construction industry performance and the
country’s economy [27-29]. In both private and public construction projects, a noteworthy connection between the
inflation rate and cost overrun exists [30].

Therefore, this study is mainly focusing on the statistical approach by performing correlation analysis on the
inflation rate and machinery hire rates and finding out how much influence does the inflation rate has on deviating
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the rates annually. The scope of this study was limited to only 14 machinery types as they were the only rates that
were available for 7 years.

2.0 METHODOLOGY

Thirty The methodology of this study was carried out by performing statistical analysis through Statistical Package
for Social Sciences (SPSS-24) on the collected data of machinery hire rates from the year 2013 to 2019 of the
Malaysian construction industry to observe the impact of the inflation rate on machinery hire rates.

2.1. Data Collection

WP Kuala Lumpur machinery hire rates data for fourteen machinery types were collected from CIDB Malaysia
[31] as shown in Table 1. Whereas, the inflation rate data was accumulated from the Department of Statistics
Malaysia [32] as shown in Table 2.

Table 1 WP Kuala Lumpur Machinery Hire Rates

Machinery Hire Rates (RM per month)

S.No Type Symbol
2013 2014 2015 2016 2017 2018 2019

Hydraulic Excavator.

1 Komatsy. Pe200.7 E1 842667 842667 842667 10000 9900 9900 9900
Hydraulic Excavator,

2 Komatsy. PO300.7 E2 15800 15,800 15800 17033.33 16830 16830 16830
Hydraulic Excavator,

3 Komatsu PodooLey  E3 16200 16200 16,200 27033.33 26730 27948.34 29166.67
Hydraulic Excavator,

4 Litachi ZAXIS 120 E4 6,825 6,850 6850  9033.33 8910 924334  9576.67
Tracker Excavator,

5 sumitomo, SH120.3 E5 682667 6,82667 682667 8910 8910 924334  9576.67

6 DajdozenKomabl - p; 11000 12200 11100 1703333 16830 15665 14500
Motor Grader,

7 Caterpillar, 140H M1 863333 863334 8600 1703333 16830 17281  17733.33
Standard

8 Iig(;%k:m BDM L1 12500 12550 12,600 16900 15444 16573.67 17703.33

9 'igg%k:'”o’ BDM L2 16,100 16,166.67 16,166.67 26000 21780 22869 23958

10 'ggégﬁg'\“ssa“’ BDM L3 876667 8800 8,800 14157 14157 14157.84 14158.67

11 ;85'8&9“'553“’ BDM L4 876667 8800 8800 16731 16731 1673184 16732.67

12 kgg%kg'ss""“' BDM L5 13100 13100 13100 16900 16731 179005 19070
Mobile Crane, Kato,

13 \R200H I c1 7.850 7.850 7850  14833.33 14850 13691.67 12533.33

14 '\N/'P‘zggchra“e’ Kato, C2  16,066.67 16,066.67 16,066.67 25740 25740 26286.67 26833.33

Table 2 Inflation Rate, Malaysia

Year 2013 2014 2015 2016 2017 2018 2019
Inflation Rate 211% 3.14% 210% 2.08% 3.80% 1.00% 1.02%
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2.2. Data Analysis

The correlation coefficient is one of the strongest statistical tools to measure the relationship or the impact of one
variable on the other. The coefficient value lies from +1 to -1 indicating the positive and the negative strength of
the relationship. Correlation test demands on the nature of the data. If the data possess a linear behaviour usually
Pearson correlation is performed but if the data possess nonlinear behaviour, then the Spearman correlation is
performed [33]. The graphical representation was made to show the nonlinearity of the data as shown in Figure 1.
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Figure 1 Inflation and Machinery Hire Rates Scatter graphs

On the x-axis the inflation rate was plotted, and, on the y-axis, the machinery hire rate was plotted. A linear trend
line was drawn in the graph which shows how far away are the rates from the trend line proving the nature of the
data is nonlinear. Due to nonlinearity in data, the Spearman correlation was measured to observe the impact of the
inflation rate on the machinery hire rates.

3.0 RESULTS AND DISCUSSION

This section shows the summarized, as well as individual machinery hire rates coefficient value of the Spearman
correlation test.

3.1. Spearman Correlation Coefficient

Spearman correlation test was performed on the nonlinear data of machinery hire rates to examine the influence of
the inflation rate on changing the machinery hire rates. The summary of the overall correlation coefficient is shown
in Figure 2.
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Moderate (0.40—0.59) _ 3
Weak (0.20-0.39) - 1
Very Weak (0.00-0.19) - 1
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Figure 2 Correlation Coefficient summary of Machinery Hire Rates
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Figure 2 shows that most of the machinery hire rates showed a strong relationship with the inflation rate. A very
few lies in the scale of a very weak to a moderate relationship. The individual correlation coefficient of machinery
hire rates is shown in Table 3.

Table 3 Individual correlation coefficient of Machinery Hire Rates

S No Types_ of Spearman Qgrrelation Level c_)f
Machine Coefficient correlation
1 El -0.424 Moderate
2 E2 -0.424 Moderate
3 E3 -0.704 Strong
4 E4 -0.685 Strong
5 E5 -0.636 Strong
6 D1 -0.216 Weak
7 M1 -0.607 Strong
8 L1 -0.643 Strong
9 L2 -0.577 Moderate
10 L3 -0.618 Strong
11 L4 -0.618 Strong
12 L5 -0.704 Strong
13 C1 -0.074 Very weak
14 C2 -0.636 Strong

Table 3 shows that there is a negative strong relationship between the inflation rate with the machinery hire rates.
When two variables move in opposite directions it is a negative relationship or a negative correlation. The highest
coefficient value was shown by “Hydraulic Excavator, Komatsu, PC400LC-7” and “Lorry, Nissan, BDM 10000kg”
with a value of -0.704. Whereas, the lowest coefficient value was shown by “Mobile Crane, Kato, NK200H II”
with a value of -0.074. Nine (9) out of 14 machinery hire rates possess a strong relationship with the inflation rate,
proving that if the inflation rate changes, it will affect the machinery hire rates as well. The role of diesel/petrol
consumption is also important in this aspect as the maximum usage can deviate the rates. Thus, utmost attention is
required to avoid cost overrun which occurred by the fluctuating machinery hire rates annually due to the inflation
rate.

3.0 CONCLUSION

Machinery hire rates are incorporated in the cost of the project while estimating the budget. The variations in the

rates annually affect the overall budget and thus results in cost overrun. When the phenomena were checked

whether the inflation rate is the one that influences the machinery hire rates annually, the results came as strongly

significant to the established objective. The inflation rate is making a substantial change in the machinery hire rates

as the correlation coefficient result was highly significant and all coefficient value come in the negative scale of a

strong relationship. Therefore, it is concluded that in the Malaysian construction industry the inflation rate has a

vibrant role in affecting the machinery hire rates and thus should be included while estimating the budget.
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