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Abstract

In Nigeria, many building projects have been abandoned because of increases in the price of the materials involved
due to the unstable macroeconomic variables prevailing in the country. This study aims to develop an auto-
regressive distributed lag model to investigate the effect of selected macroeconomic variables on the price of
selected building materials in Lagos State and develop policy statements that will benefit all stakeholders in the
Lagos State construction industry. The research methodology adopted for this study was an ex-post facto survey
research design because it was based on secondary data. Data used for the analysis were quarterly data for twelve
years ranging from 2008 to 2019, obtained from published sources. The data for the price of building materials
were obtained from the Nigerian Institute of Quantity Surveyors (NIQS), Quarterly Journal and Guardian
Newspaper of Nigeria. In contrast, the data on the macroeconomic variables, which are inflation rate, interest rate
and exchange rate, were extracted from the Annual Reports and statistical bulletins of both the Central Bank of
Nigeria (CBN) and the National Bureau of Statistics of Nigeria. The data collected were processed using E-view, an
econometric statistical software package; the suitability of the package is enhanced by the interactive nature of the
programme, which makes it user-friendly and time-efficient. The statistical tools used for the study were the
ordinary least square method, correlation and auto-regressive distributed lag model. The result showed that
interest, inflation, and exchange rates positively affect building materials prices. The study recommended a
reduction in import duties, an exchange rate reduction, and a reduction in the interest rate on bank loans. At the
same time, the government should promulgate policies that will stabilise the macroeconomic variables in the
economy.
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Introduction employment. They went further that the activities of
The construction industry is essential to the economic the construction industry affect every sector of any
growth of any country, and it is regarded as a economy, and the industry serves as an engine for the
stimulant aiding the infrastructural development for economic sustainability of any country.

the productivity of every sector of an economy.

Construction industry stakeholders comprise the However, in most cases, the movement in the
following: developers, contractors, consultants, macroeconomic variables in a given economic
building materials merchants, equipment suppliers, environment significantly affects the performance of
financiers and regulators of policies. Ogunsemi and the construction industry. In  Nigeria, the
Aje (2012) concluded, based on the study of Ladin, macroeconomic variables are unstable; they are
that the  construction industry  contributes usually volatile and influence the construction
significantly to economic, social, and environmental industry (Babalola & Onyebuchi, 2021). The
development by providing infrastructure and volatility of the macroeconomic variable pushes costs
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up and then transfers the risk to all those involved in
a construction project (Li, 2001). According to
Ashiru and Lu (2010), volatility usually causes the
construction project cost to fluctuate. This fluctuation
in the construction project cost typically results in
changes in the contractor's profit margin without any
provision in the contract (Chappell et al., 2010).

The cost of building materials is also significant in
the construction process, and this aspect has
generated many  controversies among the
stakeholders in the construction industry in recent
times. For example, a bag of cement cost ¥1350 in
2006 and rose to 31850 in 2009, representing a 27%
increment within three years; the same bag of cement
cost 32000 in the year 2012 (Anosike, 2009; Akanni
et al., 2012). For instance, project managers,
architects, developers, consultants and the financials
are concerned about this daily upsurge in the price of
the construction materials and the aftermath effect on
the construction project delivery. According to ldoro
and Jolaiya (2010), many projects are abandoned due
to the increase in the cost of materials, especially in
most developing countries.

Macroeconomic factors prevailing in a given
environment are essential in determining the trend of
construction material prices in the locality. Some
notable macroeconomic factors affecting construction
material prices are interest rate, inflation rate,
exchange rate and money supply, to mention a few.
Khalid et al. (2012), in their study on macroeconomic
factors affecting construction prices, described and
explained how some macroeconomic affect
construction materials prices as follows: inflation rate
affects the construction material prices for inputs and
outputs in the short run; interest rate affects the cost
of capital and thereby affecting the price of materials;
exchange rate affects the value of a currency relative
to international currency, hence affecting the
construction material prices.

Several studies have been carried out on the building
materials in Nigeria and their effect on building
projects (Okpala & Aniekwu, 1988; Elinwa & Buba,
1993). However, none of the above authors addressed
the issues of the influence of macroeconomic factors
on building material prices using ARDL. This study
aims to proffer a solution to the present problem of
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construction material price fluctuation due to the
unstable macroeconomic variables in the Nigerian
economy. This study is unique and would provide a
policy statement that would assist policymakers in
formulating monetary and fiscal policies relating to
the construction industry and the economy. The study
will also be an additional knowledge to the academia
and every stakeholder in the construction industry.

Literature Review

The importance and significance of building
materials in any country's sustainable growth and
development cannot be overemphasised. According
to Adegbemro and Adeniyi (2015), the building
material is used for construction purposes; it includes
every material used in construction work, both for the
substructure and the superstructure. These materials
occurred naturally in ancient times, including items
such as stone, wood, straws, clay and brick (Taylor,
2013).

However, the advent of modern development in
science and technology at the beginning of the 20™
century brought about the introduction of durable and
reliable construction materials such as reinforcement
concrete, steel, plastics, and metal (Taylor, 2013).
Building material constitutes about 60% of the total
cost of any construction project (Omange & Udegbe,
2000). Construction material prices also determine
the quality and the total cost of any construction
output (Akanni & Oke, 2012). The supply and
demand of construction products depend on the price
of the end products (Sunde & Muzindutst, 2017).
From the study by Oladipo and Oni (2012), building
materials constitute a high proportion of the cost of
construction projects, and the prices of materials at
any given time respond to market forces of demand
and supply. Jagboro and Owoeye (2004) believed
that there is a multiplier effect on the construction
industry anytime the industry experiences instability
or fluctuations in the prices of building materials.

Building material cost has many implications on the
construction cost. Vernon (1992) believed that one of
the factors influencing the selection and use of
building materials is their cost and availability. To
Akanni and Oke (2012), the purchasing cost of the
materials involved in a given construction project
accounted for about one-half of the total cost of the



project. One of the historical analyses of the prices of
construction materials in Nigeria, according to
Olabopo (1992), is that the phenomena of the high
costs of construction materials in Nigeria can be
traced to the introduction of the Structural
Adjustment Programme (SAP) by General Babangida
regime (1985-1993). The scholar further opined that
during this period, the economy of the country started
to experience a high increase in its economic
indicators such as interest rate, inflation rate, and
exchange rate, to mention but a few. These increases
in the economic indicators contributed to the high
material prices.

According to Jagboro and Owoeye (2004), Aibinu
and Jagboro (2012), an increase in the price
of material has a multiplier effect on the construction
industry, causing fluctuations in construction project
costs, project abandonment, project delays, resulting
in many projects not being commissioned, leading to
unemployment, and poor workmanship due to the use
of low-quality local materials (Oladipo & Oni, 2012).
The high cost of construction materials was attributed
to high dependence on imported materials for
construction. Okupe (2000) believed that dependence
on importation had been on the increase since the era
of the oil boom, and this had led to the escalation of
prices of building materials.

Macroeconomic indicators are fundamental in price
determination in any economy, construction materials
prices inclusive. Macroeconomic indicators refer to
economic statistics that show the current situation of
the economy of a state or an environment (Labour
market, trade indices, industry and other economic
criteria), published by government agencies such as
the Central Bank of a country or the Bureau of
Statistics.  Macroeconomic  indicators  include
unemployment rate, capacity utilisation, money
supply, external debt, inflation rate, exchange rate,
and interest rate. These are risk components of an
economy (Asaolu & Ogunmakinwa, 2011), which
affect every aspect of the economy.

Inflation is a macroeconomic factor that is a powerful
determinant of material prices in any economy. The
principle behind inflation and how it affects
construction materials prices, according to Rakhra
and Wilson (1982), is that there is a time lag between
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an increase in inflation and the effective resulting
increase in building material prices. Umeora (2010)
observed that developing nations appear to have a
greater experience of the devastating effects of
inflation. Over the years, a significant constraint in
the Nigerian construction industry has been rapid
inflation in the cost of building materials. According
to Windapo et al. (2004), this situation arising from
the rapid increase in the cost of building materials
may degenerate into an acute shortage of housing,
with millions of middle- and low-income families
being priced out of the market for home ownership
across Nigeria.

Another important macroeconomic factor affecting
building material prices is the exchange rate. The
exchange rate is the value of a nation's currency in
terms of another currency. It is the amount for which
one currency is exchanged for the other and is used to
determine the strength of one currency over the other
(Windapo & Cattell, 2010)—a market-based
exchange rate changes when the values of either of
the two component currencies change. A currency
also becomes more valuable whenever its demand
exceeds the available supply. Conversely, it becomes
less valuable when its demand is less than the
available supply. Over the vyears, Nigeria has
attempted almost every exchange rate system to find
an appropriate exchange value for the Naira. The
difficulty has been that Nigeria is a net importer
whose external earnings derive primarily from one
product which is crude oil (Adedipe, 2004). The
degree to which building material prices are affected
by exchange rate movements depends on the type and
quantities of materials being imported by a country at
a specific time, the need to import the raw materials
used in the production of building materials locally,
and on whether local materials (such as copper,
timber and steel) are internationally traded
commodities (Busreport, 2006; Mohammed, 2006;
and Anderson, 2011).

According to Acha and Acha (2011), the
developmental role of interest rate is possible because
of the interlocking linkage existing between the
financial and real sectors of the economy, and it is
because of this linkage that the effect of interest rate
on the financial sector is transmitted to the real estate
industry. Thus, the importance of interest rates is
hinged on their equilibrating influence on supply and



demand in the financial sector (Adegbembo &
Adeniyi, 2015). Colander (2001) asserted that the
channelling of savings into financial assets and the
willingness of individuals to incur financial liabilities
is highly influenced by the interest rate on those
financial assets and liabilities. High lending rates
hamper investment borrowing.

Research Methodology

This section presents the methodology adopted to
carry out the study. This section aims to present
various statistical approaches explored in this study
to formulate an appropriate methodological
framework that will ensure the achievement of the
study's aim and objectives.

In any study, collecting adequate and valuable data
can be one of the most crucial operations in executing
good research. According to Umeh (2018),
instruments for data collection are apparatuses,
materials, equipment, devices, or mechanisms used in
collecting data from selected samples (respondents)
studied. Instruments for data collection may include
cameras, surveying equipment, computers,
questionnaires, closed-circuit televisions, recorders
etc. In order to garner enough information and ensure
credibility and uniformity, the quarterly journal of the
Nigerian Institute of Quantity Surveyors (NIQS), as
well as annual reports and statistical bulletin for the
period in the review of both the Central Bank of
Nigeria and the National Bureau of Statistics was
garnered as the primary method of data collection.

Data for this study were processed and analysed
using econometric view 9.0. The regression model or
equation was used to predict changes or effects
caused by independent variables or variables on a
dependent variable. Analysis of the cause-and-effect
relationships between the dependent and the
independent variable(s) using the regression model is
referred to as the regression analysis. The regression
model is given as follows:

Yo=a+ B Xy + B Xo+ BXg ot B X + 14 1)

Equation (1) is a general multiple regression equation
where Y, is the dependent variable while X's are the
set of explanatory variables. To make the model
stochastic, the error term is added to the model. The
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dependent variables are the prices of cement (PCE),
prices of sharp sand (PSS) and prices of granite
(PGR). The independent variables are inflation rate
(INF), exchange rate (EXCH) and interest rate (INT).
Thus, the models are in the vector of:

PCE,] [B] [EXCH, INT, INF] [,
PSS, |=| a, |+| EXCH, INT. INF |+] z, | @
PGR | |, | |EXCH, INT, INF | |

Expanding equation (3.2) in econometrics form
yields equation (3) — (5)

PCE, = B + B,EXCH, + SINT, + B,INF, + 1, (3)

PSS, =y + a,EXCH, + o, INT, + ¢, INF, + 14, (4)
PGR, =y, +y,EXCH, +y,INT, +y, INF, + 1, (5)

Table 1 Variable Definition

Variable Type Definition Symbol  Appriori
Name Expectation
Cement Dependent Price of cement  PCE -
Price Variable )
Sharp Sand Dependent Price of sharp PSS
Price Variable sand (N)
Granite Dependent Price of granite  PGR
Price Variable )
Inflation Independent Inflation rate INF Positive
Rate Variable (%)
Foreign Independent Exchange rates EXCH Positive
Exchange Variable of Nigerian
Rate currency (N) to
$1US
Interest Rate  Independent Interest rates INT Positive
Variable (%)

Source: Author’s computation using CBN Fourth
Quarter 2019 Statistical Bulletin and Quarterly
Journal of the Nigerian Institute of Quantity
Surveyors (NIQS)

Data Analysis

This study employs the Augmented Dickey-Fuller
(ADF) test to examine the time series' stationarity
and test the unit root's null hypothesis. It is expected
that the series does not contain unit roots in order to
determine the relationship between variables in the
long run; the test is carried out at level and at the first
difference using a 5% Mackinnon critical value.

The decision criterion states that if the p-value is
greater than 5%, we accept the null hypothesis (Ho)
that the variable has unit root and is not stationary,
but if the p-value is less than 5%, we accept the
alternative hypothesis (Hi) that the variable does not
have unit root and it is stationary. The variables used
for the study include the Price of Cement (PCE),
Price of Granite (PGR), Price of Sharp Sand (PSS),



Exchange Rate (EXCH), Interest rate (INT) and
Inflation rate (INF), and they were tested.

Table 2: Unit Root Tests at level

Variables  Statistic 5% critical ~ Probability =~ Order of
value value value integration

EXCH -0.859739  -2.925169 0.7922 Not stationary
INF -2.458976  -2.928142 0.1321 Not stationary
INT -2.052188  -2.925169 0.2644 Not stationary
PCE -0.960318  -2.925169 0.7597 Not stationary
PGR -4.248974  -2.925169 0.0015 1(0)

PSS -2.817009  -2.925169 0.0635 Not stationary

Source: Author’s computation using CBN Fourth
Quarter 2019 Statistical Bulletin and Quarterly
Journal of the Nigerian Institute of Quantity
Surveyors (NIQS)

Table 2 shows that ONLY the price of granite is
stationary at level. We then move further to test other
variables at first difference.

Table 3: Unit Root Tests at First Difference
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Table 4 presents the Autoregressive Distributed Lag
(ARDL) bound test that was carried out to test in the
long run if co-integration exists. Before any useful
conclusion can be made regarding the relationship
between variables, it is paramount that co-integration
exists. The F-statistics is compared with a 5% critical
value at both the lower bound and upper bound; the
lower bound is based on the assumption that all
variables are 1 (0), while the upper bound is based on
the assumption that all variables are 1 (1).

Therefore, it can be seen from Table 4 that the F-
statistic is higher than the 1 (1) upper bound of the
5% critical value. Thus, we can conclude that there is
co-integration and the variables are 1 (1) for all three
equations.

Autoregressive Distributed Lag Model

Table 5: Regression Result

Dependent Variables:  Price of Cement Price of Granite

\/ariahle Coefficient t-stat Proh_ Coefficier t-stat Prob Coefficier

Price of Sharp Sand

t-stat  Prob.

Variables Statistic value 5% critical value Probability value Order of integration
EXCH -8.153128 -2.926622 > 0.0000664.2648« 2.019521 0.0507 T 4.140510 0.0002 0.6483 0547940 0.5868
INF -5.630354 -2.926622 °CE,000(00473028** -4.620911 0.0000 | (1) ’ ’
INT -4,510019 -2.926622 CFEH07 [{g3p4™ 4279420 0.0001 02130+
PCE -6.249586 -2.926622 °.0000 Lo Aasi0sz oz
NFy 9.859903 1032932 03083 1.7 0.283738 0.7781
PSS -5.691872 -2.926622 x2:0000 - - - I(1) - 0025 2489500 0.0170
Source: Author’s computation using CBN Fourth NT, - - - - - T -0.0444% -2.141620 0.0384
Quarter 2019 Statistical Bulletin and Quarterly NTu 1260867 0.787724 04359 0.0053 0.498595 0.6208 ; ;
IXCHw 3547841 3599991 0.0009 0.0004 0.003378 0.9973 0570374 2.521400 0.0158

Journal of the Nigerian Institute of Quantity
Surveyors (NIQS).

From Table 4.4, after further investigations, it shows
that the Price of Cement (PCE), Price of Sharp Sand
(PSS), Exchange Rate (EXCH), Interest rate (INT)

Short run

AINF( 0.007846

AINT, 44.99867  1.773789 0.0843 -0.0257 -1.579357 0.1221
AINTw 60.16870*  2.285843 0.0281 ) B )

0.577562 0.5668

AEXCHt -1.172417 -1.552472 0.1291 0.2016 1.927442 0.0610 0.113111 0.554833 0.5821
and Inflation rate (INF) are stationary at first AEXCHu1  -1.079748* -2.041833 0.0483
difference as their probabilities are less than 5%. SointEqe:  -0.473028** -5.782351 0.0000 -0.6164** -4.745507 0.0000 -0.213897 -4.790593 0.0000
Post diagnostic test
ARDL Bound Co-integration Test Result duared 097367 0.197309 0.149%22
L. Adjusted R-squared 0.923824 0.706895 0.711721
Table 4: ARDL Bounds Wald Statistic Result - qatistic cor175 P 1092793
Price of cement equation Price of granitgeguation o.dddge of sharp sanghgeiation 0.000000
Significance 10 Bound 11 Bound 2W. 1975 Lors 1.964
10% 2.37 3.20 2.37 g pEFETsat 207 300" nme
5% 279 3.67 279 wamsey BEFET Pob. 03224 367, o
» 5% 315 4.08 315 3PG Hetero. Stat. 051195 41' 97 10.7656
970 ' ) ) 3PG Hétero. Prob. 0. 337 a2 0.0959
1% 3.65 4.66 3.65 36 Hib6orr. stet. 03:60 49860 0.5463
F-statistic 6.034715 4.094%485corr. prob. 0.9799 4.1726887 0.7610
D.F 3 1.3 Prob. 0.0000 3 0.0000 0.0000

Source: Author’s computation using CBN Fourth
Quarter 2019 Statistical Bulletin and Quarterly
Journal of the Nigerian Institute of Quantity
Surveyors (NIQS)

Source: Author’s computation using CBN Fourth
Quarter 2019 Statistical Bulletin and Quarterly

Journal of the Nigerian Institute of Quantity

Surveyors (NIQS)



From Table 5 above, in the long run, the coefficient
of the inflation rate is positive but statistically
insignificant at 5%; this implies that there is a
positive impact of the inflation rate on the prices of
cement. Also, the result shows that the interest rate
has a positive but statistically insignificant impact on
the price of cement. In contrast, the exchange rate has
a positive and statistically significant impact on the
price of cement. The result shows that all the impact
intensities conform to the apriori expectation, and we
can thus conclude that macroeconomic variables
significantly affect the price of cement.

From Table 5 above, in the long run, the coefficient
of the inflation rate is positive but statistically
insignificant at 5%; this implies a positive impact of
the inflation rate on the prices of granite. Also, the
result shows that the interest rate has a positive but
statistically insignificant impact on the price of
granite. In contrast, the exchange rate has a positive
and statistically insignificant impact on the price of
granite. The result shows that all the impact
intensities conform to the apriori expectation, and we
can thus conclude that macroeconomic variables do
not significantly affect the price of cement.
Considering the statistical properties of the ARDL
result reported in Table 5 for the price of granite
equation, the R-squared value of 0.7069 indicates
about 70.69% variation in the price of granite is
explained in the model by the explanatory variables —
macroeconomic variables all put together. The F-
statistics tells us how jointly and significantly the
independent variables are in explaining the dependent
variable. An F-statistics of 4.39 is statistically
significant, and this shows a considerable harmony
between the price of granite and the explanatory
variables put together, confirming that all the
independent variables jointly significantly influence
the dependent variable. The Durbin-Watson statistic
of 1.94 indicates no serial correlation associated with
the regression result as it is approximated to 2.

The Breusch-Pagan-Godfrey (BPG) F-stat tests for
the presence of heteroscedasticity in a regression
result; the BPG tests the null hypothesis of no
heteroscedasticity against the alternative hypothesis
of heteroscedasticity. The BPG probability value was
0.8397 for the price of the cement equation, 0.9252
for the price of the granite equation and 0.0959 for
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the price of the sand equation, which is all greater
than 5%, implying that there is no presence of
heteroscedasticity in the regression result. The
Breusch-Godfrey Serial Correlation F-stat test is used
to test for serial correlation among the variables. The
B-G tests the null hypothesis of no serial correlation
of higher order against the null hypothesis of serial
correlation. The result of the B-G Serial correlation
probability was 0.9799 for the price of cement
equation, 0.9307 for the price of granite equation and
0.7610 for the price of the sand equation, and they
are greater than 5%. Hence, we fail to reject the null
hypothesis of no serial correlation, implying that the
model has no higher-order serial correlation.

The Ramsey (Regression Specification error test)
RESET is used to examine the stability of the ARDL
model. The Ramsey RESET tests for specification
error in terms of omitted variables, incorrect
functional form and correlation between the
explanatory variables and the error term. The Ramsey
RESET tests the null hypothesis of the model is
relatively stable, which implies unbiasedness and
consistency, which produces a zero mean vector
against the alternative of specification error. The
result revealed that the probabilities are greater than
5%, thereby failing to reject the null hypothesis; this
implies that the model is free from specification error
and is relatively stable for the three equations.

Conclusion

This study looked at the influence of macroeconomic
factors on the prices of building materials in Lagos
State. It adopted the ARDL approach to determine
whether there is a long-run relationship between both
the dependent and the independent variables in the
study. To achieve a reliable model for predictive
purposes, raw data for the study were tested for
stationarity using the Augmented Dickey-filler test.
ARDL Bound Co-integration test was carried out to
determine whether there is a long-run co-integration
between the building materials prices and the
macroeconomic factors used in the study. The ARDL
model was carried out, and from the model, it was
discovered that there is a positive impact relationship
between the inflation rate and the price of cement.
Interest rate, too, has a positive but statistically
insignificant impact on the price of cement.



Generally, the macroeconomic variables in the study
affect the price of cement.

In the case of granite, the result shows that interest
rate has a positive and statistically insignificant
impact on the price of granite. In conclusion, the
macroeconomic variables do not significantly affect
the price of granite. The impact of macroeconomic
variables on the price of sharp sand; from the study, it
was discovered that the macroeconomic variables, as
expected, affect the price of sharp sand, but only an
increase in consumer prices and an increase in
exchange rate does not significantly impact the price
of sharp sand.

Recommendations

The recommendations that emanated from this study
are as follows:

This study also shows the exchange rate to be a
confident predictor of cement price and is shown to
have a significant relationship with the price of sharp
sand. Given these findings, it is recommended that
the government, through the Central Bank of Nigeria
(CBN), exercise more control on the foreign
exchange rate to ensure general stability in the rate,
especially with respect to the Naira/Dollar exchange
rate. The government is also expected to synergise
with academia, professional bodies in the
construction industry and the private sector to
formulate policies that will eliminate sharp exchange
rate fluctuations while promoting exchange rate
stability.

The cement cost model shows that the combined
forces of the inflation rate, interest rate and exchange
rate statistically predict cement price, and these
factors confidently explain the variance experienced
in the price of cement. In view of this, the
government and the Central Bank of Nigeria are
expected to churn out policies that ensure
thestabilisation of the inflation rate.

The study shows interest rate to be a confident
predictor of cement price and is shown to have a
significant relationship with the price of granite. The
study also shows that interest rate predicts sharp sand
prices as the relationship between the two variables is
significant. In view of these findings, it is
recommended that the Central Bank of Nigeria adopt
the quantitative easing policy that would lower
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interest rates since a fall in interest will lead to a fall
in cement and sharp sand prices. In conclusion, the
government, through the machinery of the Central
Bank of Nigeria, being the sole body regulating the
monetary policy in the country, must formulate
reliable policy that will bring about the stability of
the macroeconomic variables in Nigeria. When the
macroeconomic variables are stable, the prices of
goods in the economy, including that of the
construction industry, will be stable.
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