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ABSTRACT

This paper examines the significant impact of inflation on construction cost estimation among small-scale
firms in Edo State, Nigeria. The Nigerian construction sector is particularly vulnerable due to its reliance
on imported materials, fluctuating exchange rates, and volatile fuel prices. Using a descriptive research
design, this study analyzed data from the Central Bank of Nigeria (CBN) and the National Bureau of
Statistics (NBS) spanning 2015 to 2023. Time-series and mean item score analyses were used to evaluate
inflationary trends, key drivers, and coping strategies. Results indicate that inflation significantly impairs
cost estimation accuracy, leading to cost overruns, delays, and project abandonment. The study identifies
material and labor costs, and fuel price increases as the most impactful factors. For instance, material
prices for cement, steel, and timber saw hikes of up to 45% within a single year, while general inflation
peaked at 28.15% in Q4 2023. A strong consensus among professionals on these factors was confirmed by
a Kendall’s Coefficient of Concordance of W=0.72 (p<0.05). The findings also reveal that over 70% of
surveyed respondents reported that inflation eroded profitability and increased the risk of disputes. The
study concludes that inflation is a critical threat to the financial viability of small-scale construction firms.
It recommends proactive measures, including a greater reliance on local materials, improved inflation
forecasting tools, and targeted government policies to support firms in risk mitigation.

Keywords: Construction cost estimation, Coping strategies, Inflation, Nigeria, Small-scale firms

1.0. Introduction

Inflation is a critical macroeconomic indicator that directly influences construction cost estimation, project
delivery, and profitability across the Nigerian construction industry. The sector, which contributes an
estimated 3-5% to Nigeria’s GDP, is highly sensitive to fluctuations in the general price level due to its heavy
reliance on imported materials and fuel (ldiake et al., 2018; Adelowokan et al., 2021). Small-scale
construction firms, which constitute the majority of contractors in Edo State, often lack the financial resilience
and negotiating power to absorb inflationary shocks. Consequently, rising inflation leads to cost overruns,
project delays, and in severe cases, abandonment of projects (Kaming et al., 1997; Kasim et al., 2023).

The construction industry serves as a pivotal engine for economic growth and infrastructure development,
profoundly influencing capital investments and overall national performance (Borku, 2022). In Nigeria, this
sector contributes significantly to the Gross Domestic Product, accounting for about 3% of total economic
output, and underpins various developmental initiatives (Korke et al., 2023). Despite its crucial role, the
industry in developing countries like Nigeria faces persistent challenges, particularly concerning financial
management practices among small-scale contractors, which often impede technical performance and
sustainable development (Sa’eed et al., 2020).
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One of the most pressing challenges is the volatility of construction inputs. Fluctuating material costs, rising
labor wages, and unstable equipment hire rates, often exacerbated by inflationary pressures, severely disrupt
project budgeting and frequently result in substantial cost overruns (Musarat et al., 2020). This volatility
underscores the importance of robust cost estimation methodologies, particularly for small-scale construction
firms that operate with limited financial buffers and are more susceptible to market instabilities (Bedada,
2023). As such, there is a growing need to critically appraise the challenges posed by inflation on cost
estimation within these firms, given their unique vulnerabilities in Nigeria’s unpredictable economic
environment (Bukar and Ibrahim, 2021; Olawore et al. 2023).

In this context, the present study seeks to elucidate the specific mechanisms through which inflationary trends
affect the accuracy of preliminary and final cost estimates, with implications for the profitability and long-
term sustainability of small construction enterprises (Pujitha and Kone, 2020; Akinradewo et al., 2020).
Evidence shows that inflation in Nigeria has remained volatile, with rates averaging between 12% and 22%
between 2018 and 2023 (National Bureau of Statistics, 2023). Construction material prices, labor wages, and
machinery hire rates increased disproportionately, rendering pre-contract estimates unreliable. Firms that fail
to integrate inflationary risks into their planning often experience reduced profit margins and operational
sustainability challenges (Qabaja and Tenekeci, 2024).

Despite the prevalence of inflation in Nigeria, limited research has specifically focused on its impacts on
small-scale construction firms in Edo State. This gap necessitates a localized appraisal of inflation’s effect on
cost estimation. The objectives of this paper are to: (1) examine the trend of inflation and its effect on cost
estimates in Oredo LGA, Edo State; (2) investigate the inflationary factors influencing construction costs
among small-scale firms; (3) assess the impact of inflation on project delivery, profitability, and quality; and
(4) explore strategies employed by firms to mitigate inflationary effects. Findings from the study provided
insights into inflation management and policy interventions necessary for sustaining small-scale construction
businesses in Nigeria.

2.0 Methodology

This study adopted a descriptive survey research design, which enabled the systematic collection of data from
construction professionals directly involved in cost estimation and project delivery. The research was
conducted in Oredo Local Government Area of Edo State, purposively selected due to its high concentration
of small-scale construction firms.

2.1 Population and Sampling

The study population comprised quantity surveyors, civil/structural engineers, builders, and architects
working with small-scale construction firms. A stratified random sampling technique was used to ensure fair
representation across the professional groups. A total of 80 respondents participated in the survey but 60
responses were completed, which was deemed adequate for reliable statistical analysis.

2.2 Data Collection

Primary data were obtained through structured questionnaires designed to capture demographic information,
perceptions of inflationary factors, the effect of inflation on construction cost estimation, and coping strategies
employed by firms. Secondary data were sourced from publications of the Central Bank of Nigeria (CBN),
the National Bureau of Statistics (NBS), and the Nigerian Institute of Quantity Surveyors (NI1QS).

2.3 Data Analysis
The data were analyzed using descriptive and inferential statistical techniques. Two statistical techniques

were applied to determine the relative significance of inflationary factors and their impacts, the Mean Item
Score (MIS) was the first. The MIS was calculated using equation 1.
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MIS =ZWini (1)

where: is the W, weight assigned to each response option, f; is the frequency of each response, and N is the

total number of responses. The MIS values provided a basis for ranking factors, with higher scores indicating
stronger influence. In addition, second technique was used to assess the level of agreement among different
professional groups (quantity surveyors, engineers, builders, and contractors) on the ranking of inflationary
factors, Kendall’s Coefficient of Concordance (W) was applied for this purpose. The Kendall’s W is a non-
parametric test that measures the degree of consensus among raters. It was computed using equation 2
(Kendall 1948).

128
m®(n®-n)

(2)

where: m is the number of raters or groups, n is the number of items being ranked, and S is the sum of squared
deviations of the rank totals from the mean of rank totals given by equation 3 with R; being the sum of ranks

for each item (Assaf, 1995; Likert, 1932).

§=2.(R;-R)’ ®)

The significance of (W) is tested using inferential statistics of Chi-square as shown in equation 4.
x> =m(n-1)W (4)

with degrees of freedom (df) = (n—1)

A value of W close to 1 indicates strong agreement, while values near 0 suggest little or no agreement among
professionals. This measure was particularly useful in establishing whether the different professional groups
shared similar perceptions of inflationary effects on cost estimation. The combined use of MIS and Kendall’s
W strengthened the analytical rigor of the study by enabling both the identification of critical inflationary
factors and the measurement of consensus among industry professionals.

3.0 Results and Discussion

From the Table 1, it can be observed that 28.33% (17) were Quantity Surveyors, 26.67% (16) were Architects,
28.33% (17) were Civil/Structural Engineers and 16.67% (10) were Builders. 43.33% (26) of the respondents
had 0-5 years of experience, 23.33% (14) had 6-10 years of experience, 18,33% (11) had 11-15 years of
experience, 10% (6) had 16-20 years of experience and 5% (3) had above 20 years of experience. 33.33%
(20) of the respondents had HND as their academic qualification, 41.67% (25) of the respondents had
BSc/B.Tech as their academic qualification, 20% (12) of the respondents had MSc as their academic
qualification and 5% (3) of the respondents had Ph.D. as their academic qualification. All firms covered were
small-scale construction firms. 25% (15) firms had 1-5 staff, 43.33% (26) firms had 6-10 staff, 16.67% (10)
firms had 11-15 staff and 15% (9) firms had 16-20 staff. The implication of the results regarding the
background information in Table indicates that the respondents are qualified to participate in the survey and
that all information provided is adjudged suitable for further analysis carried out.

Table 1: Background Information of Respondents

Categories Description Frequency Per((:(()a/r;)tage
Designation of respondents Quantity Surveyors 17 28.33
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Architects 16 26.67
Civil/Structural
Engineers 17 28.33
Builders 10 16.67
Total 60 100.00
0-5 26 43.33
6-10 14 23.33
. 11-15 11 18.33
Years of experience of respondents 16-20 6 10.00
Above 20 3 5.00
Total 60 100.00
HND 20 33.33
. . e . B.Sc./B.Tech. 25 41.67
Highest Academic Qualification of
Regpon ot Q M.Sc. 12 20.00
Ph.D. 3 5.00
Total 60 100.00
Size of firm Small firms 60 100.00
Total 60 100.00
1-5 15 25.00
6-10 26 43.33
Number of staff 11-15 10 16.67
16-20 9 15.00
Total 60 100.00

Source: Field work (2024)

3.1 Trend of Inflation on Cost Estimate of Small-Scale Construction Firms

Table 2 shows that the top-ranked factor with an MIS of 4.75 is "Commaodity Prices". This suggests that
monitoring commaodity prices, such as prices of raw materials, energy, and other essential commaodities, is
considered the most important factor in assessing inflationary trends. The second ranked factor is the
"Producer Price Index" with an MIS of 4.63. The Producer Price Index (PPI) measures the average changes
in prices received by domestic producers for their output, and it is often used as an indicator of potential
inflationary pressures in the economy. The third-ranked factor is "Money Supply Growth" with an MIS of
4.35. Monitoring the growth rate of the money supply is considered an important factor in assessing
inflationary trends, as an excessive increase in the money supply can lead to inflation. The fourth-ranked
factor is the "Consumer Price Index" (CPI) with an MIS of 4.28.

Table 2: Trend of Inflation on Cost Estimate of Small-Scale Construction Firms

SIN  Inflationary Trends Indices 0${§|l QS ENG BLD ARC Rank
1. Commaodity Prices 4.75 482 453 490 481 1
2. Producer Price Index 4.63 4.41 4.71 4.60 469 2
3. Money Supply Growth 4.35 429 435 440 438 3
4, Consumer Price Index 4.28 4.12 4.35 4.40 489 4
5. Wage Growth 3.40 447 435 440 444 5

The CPI is a widely used measure of inflation, tracking the changes in prices of a basket of goods and services
consumed by households, making it a crucial factor in assessing inflationary trends. The fifth and lowest-
ranked factor is "Wage Growth" with an MIS of 3.40. While wage growth can contribute to inflationary
pressures, it is considered less important than the other factors in assessing overall inflationary trends. The
results revealed that inflation has consistently undermined the reliability of cost estimates in small-scale
construction firms in Edo State. Analysis of inflationary trends from 2018 to 2023 shows a steady upward
trajectory, with inflation peaking at 28.15% in Q4 2023 (NBS, 2023). This aligns with findings by Afana et
al. (2024) and Mbazor et al. (2024), who observed that inflationary forces in Nigeria’s construction sector
often outpace general consumer inflation indices.
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3.2 Inflationary Factors Affecting Construction Cost Estimate

Based on the data provided in Table 3a, the top-ranked factor with an MIS of 4.90 is "Technology Adoption".
This suggests that the adoption of new technologies in the construction industry is considered the most
significant factor impacting construction cost estimates in an inflationary environment. The second-ranked
factor is "Material Cost" with an MIS of 4.80, indicating that fluctuations in the costs of construction
materials, such as steel, concrete, and lumber, have a substantial impact on construction cost estimates during
periods of inflation. The third-ranked factor is "Fuel Cost" with an MIS of 4.75, highlighting the significant
influence of fuel prices on construction cost estimates, as fuel is a crucial component in the transportation of
materials and the operation of construction equipment. Other highly-ranked factors include "Project
Complexity" (MIS 4.73, ranked 4th), "Profit Margin" (MIS 4.66, ranked 5th), "Labour Cost" (MIS 4.38,
ranked 6th), and "Demand Surge" (MIS 4.35, ranked 7th), indicating that the complexity of the project, the
desired profit margin, labor costs, and sudden increases in demand for construction services can significantly
impact construction cost estimates during inflationary periods. The lowest-ranked factor is "Interest Rate"
with an MIS of 3.45, suggesting that while interest rates can affect financing costs, they are seen as having a
relatively smaller impact on construction cost estimates compared to other factors during inflationary periods.
Material costs accounted for the largest proportion of inflationary pressure, followed by labor wages and fuel
costs. Respondents indicated that cement, steel, and timber experienced price hikes of up to 45% within a
single year. Labour shortages and rising wage demands further aggravated cost escalations, while fuel price
hikes resulting from subsidy removal directly increased logistics and equipment operation costs. These
findings are consistent with Okeke and Obiora, (2024) and Okwa et al. (2024), who highlight fuel as a critical
inflationary driver in construction projects.

Table 3a: Inflationary Factors Affecting Construction Cost Estimate

SIN  Inflationary Factors OI‘\’/flr;‘” QS ENG BLD ARC Rank
1. Technology Adoption 4.90 482 4.88 4.9 500 1
2. Material Cost 4.80 476 476 4.80 488 2
3. Fuel Cost 475 465 465 4.9 488 3
4. Project Complexity 4.73 482 471 440 481 4
5. Profit Margin 466 471 557 460 469 5
6. Labour Cost 438 441 435 450 438 6
1. Demand Surge 4.35 424 441 420 456 7
8. Regional Factors 4.20 441 388 4.30 444 8
9. Supply Chain 393 388 400 370 406 9
10. Natural Disaster 3.85 400 365 4.30 369 10
11. Interest Rate 345 329 353 340 325 11

Table 3b presents the ranking matrix of inflationary factors as assessed by the different professional
groups (Quantity Surveyors, Engineers, Builders, and Architects). The results show that material
price fluctuation received the lowest rank sum (5), indicating it is perceived across all professions
as the most significant factor influencing inflation in construction projects. This was followed by
labor wages with a rank sum of 8, and transportation/fuel cost with 11, reflecting their relative
importance. Conversely, exchange rate volatility (rank sum 17) and equipment hire charges (rank
sum 19) were ranked lower in importance by the respondents. The deviation and squared deviation
values were subsequently applied in the computation of Kendall’s coefficient of concordance (W) to
determine the level of agreement among the professional groups regarding these rankings. The
distribution suggests a higher level of consensus on the critical role of material price fluctuations
and labor wages in driving inflation, while opinions varied more on exchange rate volatility and
equipment hire charges.
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Table 3b: Ranking Matrix of Inflationary Factors of Professions
Rank Deviation

Factor QS ENG BLD ARC sum (Rj - R) Squared Deviation
Material price fluctuation 1 1 2 1 5 -7 49
Labor wages 2 3 1 2 8 -4 16
Transportation/fuel cost 3 2 3 3 11 -1 1
Exchange rate volatility 4 4 4 5 17 +5 25
Equipment hire charges 5 5 5 4 19 +7 49

Table 3c presents the result of Kendall’s Coefficient of Concordance (W) test, which was used to measure
the level of agreement among the four professional groups (Quantity Surveyors, Engineers, Builders, and
Architects) on the ranking of inflationary factors. With eleven factors ranked, the computed coefficient (W =
0.72) indicates a strong level of agreement among the respondents. The chi-square value of 31.68 with 10
degrees of freedom was found to be statistically significant at the 5% level (p = 0.001). (x*=31.68, p < 0.05)
This confirms that the observed agreement is not due to chance, and that the professionals share a consistent
perception regarding the relative importance of the inflationary factors considered in the study. This result
strengthens the validity of the MIS rankings presented in Table 3b.

Table 3c: Kendall’s Coefficient of Concordance (W) for Agreement Among Professionals on Inflationary
Factors

Test Statistic Value Interpretation
Number of Items (n) 11 Factors ranked
Number of Raters/Groups (m) 4 QS, ENG, BLD, ARC
Kendall’s Coefficient (W) 0.72 Strong agreement
Chi-Square (3?) 31.68 Test statistic

df (n-1) 10 Degrees of freedom
p-value 0.001 Significant at 5% level

Source: Field survey data (2024)

3.3 Impact of Inflation on Construction Projects

Data gotten from Table 4 shows Increased Project Dispute and Litigations top-ranked with an MIS of 4.92 is
". This suggests that one of the most significant consequences of inflation on construction projects is an
increase in disputes and legal battles, potentially arising from contract disputes, cost overruns, or delays. The
second-ranked impact is "Cost Overrun" with an MIS of 4.82, indicating that cost overruns are a major
concern for construction projects during inflationary periods, as the escalating costs of materials, labor, and
other inputs can quickly exceed initial budgets. The third-ranked impact is "Cost Review and Adjustment"
with an MIS of 4.80, highlighting the necessity for frequent cost reviews and adjustments to account for the
effects of inflation on construction projects.

Table 4: Impact of Inflation on Construction Projects

SIN Impact of Inflation MIS Rank
1. Increased Project Dispute and Litigations 4.92 1
2. Cost Overrun 4.82 2
3. Cost Review and Adjustment 4.80 3
4. Delay in Project Delivery 4.77 4
5. Reduced Consumer Demand 4.72 5
6. Increased Risk of Project Abandonment 4.53 6
7. Risk to Financial Sector 4.46 7
8. Reduced Purchasing Power 4.38 8
9. Reduced Quality 4.28 9

Fawale and Sanni., 2025 295



Nigerian Journal of Environmental Sciences and Technology (NIJEST) Vol 9 No. 1 March 2025, pp 290 - 298

10. Uncertainty 3.96 10

Impacts such as "Risk to Financial Sector" (MIS 4.46, ranked 7th), "Reduced Purchasing Power" (MIS 4.38,
ranked 8th), and "Reduced Quality" (MIS 4.28, ranked 9th) are also considered significant, as inflation can
strain the financial sector, reduce the purchasing power of consumers, and potentially compromise the quality
of construction projects due to cost-cutting measures. The lowest-ranked impact is "Uncertainty" with an MIS
of 3.96, suggesting that while inflation introduces uncertainties into construction projects, it is perceived as a
relatively less severe impact compared to the other factors listed. The impacts of inflation include frequent
cost overruns, reduced quality of construction, delays in project delivery, and abandonment of projects. Over
70% of surveyed respondents agreed that inflation significantly eroded profitability and increased the risk of
disputes with clients. This corroborates Arditi and Yasamis (1997), who noted that inflation often triggers
contract disputes and litigation over price escalation clauses.

3.4 Strategies for Mitigating Effects of Inflation on Construction Projects

Table 5 shows that the top-ranked strategy with a score of 4.80 is "Value Engineering". This suggests that
implementing value engineering techniques, which typically involve analyzing and optimizing the design,
materials, and construction methods to reduce costs while maintaining functionality, is considered an
effective approach to mitigate the impact of inflation on construction projects.

Table 5: Strategies to Mitigate Effects of Inflation on Construction Projects

S/n Strategies MIS Rank
1. Value Engineering 4.80 1
2. Design Modification 4.73 2
3. Lean Construction 4.55 3
4. Schedule Optimization 4.50 4
5. Negotiation of Favorable Contracts 4.37 5
6. Supply Chain Management 4.33 6
7. Risk Management 3.92 7
8. Continuous Market Monitoring 3.87 8
9. Prefabrication 3.31 9
10. Training of Workers 2.90 10

Other highly-ranked strategies include "Design Modification" (score 4.73, ranked 2nd), "Lean Construction
(score 4.55, ranked 3rd), "Schedule Optimization" (score 4.50, ranked 4th), and "Negotiation of Favorable
Contracts" (score 4.37, ranked 5th). These strategies focus on optimizing the design, implementing lean
construction principles, managing project schedules efficiently, and negotiating favorable contract terms with
suppliers and contractors, respectively. Strategies such as "Supply Chain Management" (ranked 6th), "Risk
Management" (ranked 7th), and "Continuous Market Monitoring™ (ranked 8th) also appear to be considered
important in curbing the effects of inflation on construction projects. Strategies ranked lower, such as
"Prefabrication™ (ranked 9th) and "Training of Workers" (ranked 10th), while potentially beneficial, may be
considered less effective or less prioritized compared to the higher-ranked strategies. To mitigate these
effects, small firms employed strategies such as value engineering, design modification, prefabrication,
schedule optimization, and continuous market monitoring. However, these strategies remain reactive rather
than preventive due to the limited financial capacity of small firms. Policymakers are therefore encouraged
to strengthen inflation forecasting systems, encourage the use of local materials, and provide financial support
to small contractors. These measures will reduce inflationary vulnerability and improve the sustainability of
construction businesses.

4.0 Conclusion

This study concludes that inflation exerts a profound impact on construction cost estimation among small-
scale construction firms in Edo State, Nigeria. Rising material costs, labor wages, fuel expenses, and interest
rates have undermined the accuracy of cost estimates, leading to cost overruns, delays, reduced quality, and
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project abandonment. While small firms adopt coping strategies such as value engineering and contract
negotiation, these measures are insufficient to offset the persistent inflationary pressures. The study
recommends that government should intensify support for small-scale firms through policy incentives,
including subsidized access to local materials, financial assistance, and inflation-indexed contract provisions.
Construction professionals should also incorporate inflation forecasting tools into project planning to
minimize risks. Future research could focus on developing predictive models for inflation impacts in Nigeria’s
construction industry, particularly comparing small-scale firms with medium and large-scale counterparts.
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