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Abstract

The study analyses the relationship between the growth of the construction industry and economic shocks in Ghana
over the 50-year period from 1968 to 2017 using an autoregressive modelling scheme that incorporates several
economic shocks as separate independent variables. The independent variables used in the model included one
positive economic shock and five negative shock variables. The positive shock variable was the sharply increased
government expenditures on construction activities in selected years that allowed the government to host
international events in Ghana within a period of two years. The five adverse economic shocks included in the model
were political instability related to military coups, exchange rate depreciation of the local currency, Ghana cedi, with
respect to the United States dollar, the average yearly temperature, aggregate electricity energy production shortfall
related to a severe ElI Nino weather phenomenon, and incidence of extreme rainfall. The results of the analysis
indicated that the most important factor influencing the growth of the construction industry in Ghana over the
50-year study period was political instability. Beyond political instability, the next most important factor was the
purposely-driven sharp increases in government expenditures on construction activities for selected years that
allowed the country to host international events in the country. The other significant economic shocks were the
exchange rate depreciation, average temperatures, and electricity energy production shortfall; all three factors
adversely affected the growth of the construction industry. The results of our study are generally consistent with
those obtained from the literature concerning the positive and negative effects of economic shocks on the
construction industry.

Keywords: climate change impact, construction economics, construction industry, economic growth, economic
shocks, Ghana, political economy of the construction industry

1. Introduction and Country Overview

Ghana is a unitary nation state in West Africa, with a current population of about 30 million, and consisting of 16
politically-administrative regions and 260 districts. The country has 89 formally-recognized social/ethnic groups,
made up of nine relatively big and dominant groups, and 80 other smaller groups, based on information from various
national censuses (Anaman and Bukari, 2019; Ghana Statistical Service, 2013) (Note 1). These 89 social/ethnic
groups together have about 190 traditional councils (traditional states) which have continuously overseen various
traditional community and cultural activities in their areas since they emerged between 300 to 600 years ago in the
Gold Coast area of West Africa.

Formerly called the Gold Coast, Ghana first emerged as a contiguous geographical state entity on 6 March 1844
when 17 traditional African states in the Gold Coast area of West Africa signed a security treaty with the
Government of the United Kingdom of Great Britain (Ellis, 1894; Ward, 1948, Buah, 1998). This agreement was
intended to protect these 17 traditional African states from invasion by other African traditional states and other
non-British European national powers trading in the Gold Coast area of West Africa. (Note 2)

Agitation for political independence by the original 17 member states of the March 1844 Treaty from the British
Government started as early as March 1865 by King Aggrey of Cape Coast, just about one month after his
coronation in February 1865. King Aggrey, in several letters to the British Government in London, starting from
March 1865, complained about the domineering activities of the resident British Ambassador in Cape Coast in
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violation of the 1844 Treaty of Friendship. He argued for the case of genuine self government for the 17 traditional
states which had signed the 1844 agreement as a security agreement of equal sovereign states. This agitation was due
to the fact that the British Government had not fulfilled its obligations under the Treaty (Lynch, 1968; Nti, 2002).
From the early 1850s, the British Government had moved to become more of a colonial power of the 17 traditional
states rather than the leading power of an inter-state security agreement similar to the current North Atlantic Treaty
Organization structure, where the United States is the leading military and economic power, but is not a colonial
power. The British Government formally declared the Gold Coast entity a colony in 1874 at the beginning of the
Scramble for Africa era by European nation-state powers (Ellis, 1894; Davidson, 1972; Buah, 1998).

After 92 years of various forms of agitation for political independence from Great Britain, since the start of the first
independence movement in March 1865 by King Aggrey of Cape Coast, the country gained political independence
on 6 March 1957, after 113 years of British rule. The last and the most important leg of the independence struggle
was led by Dr. Kwame Nkrumah and the Convention People’s Party (CPP) from June 1949 to March 1957. The CPP
won three consecutive national elections in 1951, 1954 and 1956 to formally lead the Gold Coast to an independent
country, renamed Ghana in 1957. Ghana became a Republic on 1 July 1960 (Davidson, 1972; Buah, 1998). (Note 3)

Ghana experienced its first of five successful military coups on 24 February 1966, almost nine years after political
independence. The causes of this coup were related to various economic shocks (Anaman, 2006; Anaman and Bukari,
2019). These economic shocks included the temporary balance of payments crisis in 1965 resulting from
historically-low world market prices for cocoa, the country’s leading commodity export (refer to Kotey et al, 1974
for world cocoa prices from 1913 to 1970), and other externally-induced political economy shocks (refer to Anaman
and Bukari, 2019 for more details). A 27-year period of political instability followed after the first coup on 24
February 1966 until 7 January 1993 when the Fourth Republican Constitution was promulgated.

2. Problem Statement

Economic shocks have been recurring in Ghana since political independence in 1957 and these shocks often affect all
sectors of the economy and general society. An important economic shock in Ghana has been political instability caused
by five successful and numerous attempted military coups over the period from 1966 to 1992. This phenomenon has
waned over the last three decades. Other economic shocks include international trade shocks such as sharp increases in
world oil prices from 1974 to 1980 resulting from the October 1973 Arab-Israeli conflict, and the remarkable 1962-65
world cocoa price slump partly related to the oversupply of cocoa when world cocoa prices reached their lowest ever
levels (refer to the International Cocoa Organization for world cocoa prices from 1957 to 2019).

A persistent economic shock observed during the Fourth Republican era, from 1993 to 2019, is the large-scale
depreciation of the country’s currency, the Ghana cedi, for extended periods of time, before some stabilisation of the
currency is achieved often through massive interventions by the Bank of Ghana (Central Bank of Ghana). This occurred
most recently during the January to March 2019 period, when the local currency, the Ghana cedi was one of the worst
performing currencies in the world over that period, linked to the very poor performance of stocks in Ghana (Dzawu,
2019). High depreciation of the Ghana cedi leads to much more expensive imported inputs that affect the output of
the construction industry given the dependence of the industry on imported non-labour inputs.

Another important economic shock that has affected the economy of Ghana especially over the last decade is the sharp
reduction of foreign grants from Western development partners. Anaman and Bukari (2019) reported that the excessive
election-year government spending in 2008 and 2012, both election years, led to sharp reduction of grants from Western
development partners in 2013 and 2014 as compared to the levels of foreign grants received by Ghana from these
partners over the 2004 to 2012 period. These grants from Western development partners are often important for
infrastructure and construction works.

Weather-related shocks also affect the economy. These include the dramatic changes in weather and climate variability
related to the El Nino weather phenomenon observed in 1962/63, 1977/78, 1982/83, 2003, 2006/2007 and 2014/2015
(Ofori-Sarpong and Annor, 2012; Economist Magazine, 2015; Anaman et al., 2017). Further, there have also been
increasing average temperatures and decreasing rainfall possibly due to climate change. Considering climate
variability, based on data from the World Bank (2018), from 1968 to 2015, the growth rate of annual rainfall and
average annual temperature in Ghana was 1.11% and 0.08% respectively. However, over the period, from 2009 to
2015, the growth of annual average rainfall was -3.33% while the growth of annual average temperature was 0.33%.

Specific adverse factors affecting the Ghanaian construction industry include inadequate credit programmes, and
complicated procedures for securing bank loans for housing assets by lower and middle-income earners. Reduced
remittances from overseas sources have been suggested by various research workers as among factors affecting the
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Ghanaian construction industry (Laryea, 2010, Karley, 2011). The direct relationship between remittances and the
housing industry was suggested by Karley (2011). Karley (2011) argued that because of the nature of the economic
integration of Ghana into the global system partly through migration, the global malaise resulting from the 2008
world economic slowdown affected the employment and income levels of Diaspora Ghanaians, which then led to
reduced growth levels of remittances into Ghana that affected the output of the construction industry.

Anaman and Osei-Amponsah (2007) showed that the economic growth in Ghana, as measured by the annual changes
in the gross domestic product (GDP), was driven by the growth of the construction industry with a three-year lag.
The effect of the construction industry on economic growth in Ghana is based on the key role of the industry in
accounting for well over half of the total investment expenditures (Ghana Statistical Service, 2018a). The growth of
the construction industry over the last decade has been erratic. For example, the construction industry grew at an
annual rate of 3.7% over the five-year period from 2013 to 2017. This rate was low compared to the 17.9% annual
growth achieved over the period, 2007 to 2012 (Ghana Statistical Service, 2018b).

As observed over the last few years, from 2013 to 2017, economic shocks affecting the construction industry
retarded the growth of the overall economy, especially with the construction industry being the largest of the 21
subsectors in the economy. While the overall economic growth rate of Ghana improved in 2017 and 2018, it was due
to the large increases in the output of the oil and gas industry in those two years based on projects undertaken by the
previous government over the 2011-2016 period. This improvement in the growth rate of the oil and gas industry was
due to large scale government investments in that industry over the period, 2011-2016. The growth of the much
bigger non-oil component (95% of the economy) had been noticeably flat over the last six years since 2013. This
non-oil component of the economy is particularly linked to the construction industry through a range of
inter-industry backward and forward linkages; its growth depends on the performance of the construction industry.

It is therefore important to establish the causal shock factors affecting the construction industry, the extent of their
impacts, and also to suggest possible remedial actions in order to achieve improved growth of the of the construction
industry and the entire economy. The main objective of this paper is to ascertain the influence of economic shocks on
growth of the construction industry in Ghana over the 50-year period from 1968 to 2017 for which accurate data are
available in the post-independence era. This paper contributes to the international economic development literature
on the role and impacts of construction industry by establishing the effects of economic shocks on an industry that is
a major driver of the overall economy. As such its findings are relevant for countries for which one or a few
industries drive their economies.

For example, our study on economic shocks to the construction industry in Ghana could be useful for policy
guidance in countries which have manufacturing industry as the key driver of their economies such as the
export-driven countries of East Asia, and also for countries where oil exports are the principal drivers of their
economies such as Nigeria, Venezuela and Russia. The rest of this paper is organised as follows: the next section
deals with the review of the literature with some emphasis on the appropriate definitions of economic shocks and
empirical works in the area. This section is followed by a description of the methodology used for the study, the
results, conclusions, cited references and the endnotes.

3. Literature Review
3.1 Introduction to Economic Shocks

In the economics literature, an economic shock is defined as an unexpected or unpredictable event which has an
impact on the entire economy or parts of the economy such as specific industries like the construction industry
(McConnell et al., 2016). These impacts or effects of shocks can be either positive or negative (adverse). Shocks are
generally regarded in economic analysis as exogenous or external to the economic system being studied. It is well
established that shocks affect the economy or its component industries, such as the construction industry, through
changes in both the aggregate supply curve and aggregate demand curves due to their disruptive effects.

The aggregate supply curve is affected by economic shocks when the economy is unable to produce certain levels of
outputs due to the disruptions in the supply of inputs such as labour, raw materials arising from a number of factors
such as strikes and sharp increases in the costs of inputs used in the production of goods and services in various
industries. For example, for the construction industry, prolonged strikes by workers and related labour agitations can
reduce the output of the industry. Other effects of economic shocks on aggregate supply curve of the construction
industry include political instability such as military coups, natural disasters such as floods and extreme temperatures,
which make construction activities impossible or difficult to be undertaken.
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Figure 1 illustrates the effect of economic shocks on aggregate supply of the economy. Without the economic shock,
aggregate supply is depicted as AS; with supply increasing proportionally with the increasing price level (P).
Equilibrium level of output is achieved with AS; equalling aggregate demand (AD) with the equilibrium level of
output being Y. In the presence of economic shocks, the aggregate supply curve shifts to the left from AS;to AS, as
shown in Figure 1. The equilibrium level of output now declines from Y, to Y.

Theoretically, economic shocks lead to reduction in aggregate level of output and the rise in the general level of price
(inflation). An example is the flooding linked to the EI Nino weather phenomenon that makes it difficult for outdoor
construction activities to be undertaken continuously over a period of time. This occurred in 1962/63, and 1968 in
Ghana. The year, 1968 was the wettest on record in Ghana with average rainfall amount in the country reaching
142.53 centimetres compared to the average of 96.62 centimetres of annual rainfall over the period, 1967 to 2015
(data sourced from World Bank Group (2018)).

Economic shocks affect the aggregate demand of the economy through the four components of aggregate demand:
consumption, investment, government and net trade (exports minus imports) (McConnell et al., 2016). Adverse
aggregate demand shocks include economic recession or downturn in the economy of trading partners, and domestic
financial crisis that leads to the reduction of lending and credit by banks. Another major source of reduction in
aggregate demand is the declining real world prices of agricultural commaodities sold by developing countries as
analysed and documented by Fernandez et al. (2017) based on real annual prices from 1960 to 2015.

Specifically, for the construction industry in Ghana, economic shocks include the failure of the government to pay
large amounts of arrears owed to construction firms engaged in government-sponsored projects especially during the
transition period from an outgoing government to an incoming one due to the freeze of government spending and
also due to abandonment of projects. Other shocks are the reduction in remittances to individuals and communities as
a result of general worldwide economic slowdown which impacts on the purchase of newly-built houses.

Figure 2 illustrates the effect of an adverse shock on aggregate demand. Without the shock, aggregate demand is
depicted as AD; with aggregate demand decreasing proportionally with the increasing price level (P) in line with the
general theory of demand. In the initial period, equilibrium level of output is achieved with AD; equalling aggregate
supply (AS) with the equilibrium level of output being Y. In the presence of the adverse shock, the aggregate
demand curve shifts to the left from AD; to AD, as shown in Figure 2. The equilibrium level of output declines from
Y1 to Y,. An adverse economic shock leads to a reduction in the aggregate level of output and the reduction in the
general level of price (inflation).
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Figure 1. lllustration of the effect of an economic shock on aggregate supply of the construction industry
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Figure 2. lllustration of the effect of an economic shock on aggregate demand of the construction industry

3.2 Overview of Empirical Works on Economic Shocks and the Growth of the Construction Industry

The factors that contribute to the growth of the construction industry are classified by Wang (1987, pp. 148-153) into
three groups as follows: (1) external factors including macroeconomic impacts and effects, (2) organizational
structure of the construction industry itself, and (3) resources such as labour and capital inputs available to individual
construction firms. External factors are activities that impact the development of the construction industry and deal
with the laws, regulations and rules set by the government. External factors also include social and economic
conditions in the wider society including the state of the natural environment. Economic shocks are often induced
from external sources which affect the capacity of the industry through the resources available to firms.

Sun et al. (2013) analysed the factors that influenced the varying shares of the construction industry as a percentage
of GDP in 47 European countries over the period, 1990 to 2011. They established that the geography, demographics
and economic conditions were the key determinants of the share of the GDP accounted for by the construction
industry. In particular, they showed that the share of the GDP accounted for by the construction industry revolves
around a simple one-lagged autoregressive scheme.

Erol and Unal (2015) analysed the relationships between the growth of the construction industry and the growth of
the overall economy in Turkey based on quarterly data from 1998 to 2014. They concluded that it was the overall
growth of the economy which preceded the growth of the construction industry. They suggested that the construction
industry had short-lived effects on the overall economy over the 2010-2014 period due to the special treatments that
favoured the industry such as radical changes in the legislations and rules concerning city building and the
low-interest environment.

The linkages of the construction industry to the overall economy of Nigeria have been studied by several research
workers such as Oldinrin et al. (2012) and Okoye et al. (2018) indicating the relative decline of the construction
industry in recent years largely due to the relatively lower export earnings from crude oil, Nigeria’s major export
earner. Strong positive relationships between the outputs of the construction industry and the overall economy were
shown to exist in the short-term periods.

The impact of weather events such as temperature and rainfall on the output of the construction has received growing
attention linked to the relatively high interest shown for issues related to climate change, which is expected to lead to
higher temperatures and reduced rainfall amounts in many countries. The inability of construction projects to meet
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deadlines and initially planned completion dates is indicated by Ballesteros-Perez et al. (2018) who cite several other
works supporting their assertion. Delays in the completion of construction projects could be mitigated with access to
enhanced and improved climate and weather information tied to specific geographical sites.

El-Rayes and Moselhi (2001) noted the considerable impact of heavy rainfall on highway construction works and
developed a decision support system to evaluate the impact of heavy rainfall on highway construction works. Dell et
al. (2014) review more recent literature involving panel data models that assess the impacts of rainfall, temperatures
and windstorms on economic outcomes. Their work includes concepts related to the development of economic
damage functions for possible future climate change.

Another source of economic shock, noted earlier for the Ghanaian case, but which is applicable to other countries, is
the long delay in the payment of work done by construction companies for governments, both local and national.
Sumardi (2003) indicated that this issue was the most important factor affecting the efficiency of construction firms
in Brunei Darussalam. Political instability is known to considerably affect the performance and outputs of the
construction industry. For example, Sultan and Alaghbari (2018) have indicated that the continuing civil war in the
Republic of Yemen has led to drastic reduction of the construction outputs in the formal sector, and has led to a
considerable shift of construction activities to the informal sector. Based on a survey, they established that the
informal construction subsector accounts for over 90% of activities in the construction industry in Yemen. Political
instability also affects the construction industry through a variety of other forms. Military coups, including even
unsuccessful coups, create an atmosphere of uncertainty, which reduce investor confidence and sometimes create
situations of panic and insecurity that do not allow for efficient market operations to be undertaken.

Political risks facing international construction companies are increasing with the expanded globalisation of
construction activities around the world. Chang et al. (2018) discuss various political risks facing Chinese
construction enterprises working overseas. These political risks include macro-factors such as socio-political stability,
social safety and the overall performance of the local economy. Cultural factors, often embedded under the category
“attitude towards foreigners”, are increasingly important source of political risks to Chinese construction firms,
characterized by kidnappings and murder of several Chinese construction workers around the world.

Global and regional financial crises do affect the local construction industry. The 1998 Asian financial crisis
weakened many economies in the East Asian region. A common observation was the decline of the construction
industry in many countries in the region. For example, as noted by Anaman (2003), Sumardi (2003), and Sumardi
and Anaman (2004), the 1997/1998 Asian financial crisis led to reduced value of housing and real estate properties
and lower supply of construction outputs in Brunei Darussalam resulting in the slowdown of hiring of foreign
workers who constituted the bulk of workers in the construction industry.

3.3 Growth of the Construction Industry in Ghana

The economy of Ghana is classified into three economic sectors by the Ghana Statistical Service, the official statistics
producing agency of Ghana (Ghana Statistical Service, 2018b). These three sectors are: (1) agriculture, (2) industry and
(3) services. There are five subsectors of the agricultural sector including the cocoa industry; the latter has been a
dominant export-based industry in Ghana over the last 106 years since 1913 (Kotey et al., 1974). There are also 10
subsectors for the services sector.

The construction industry is considered part of the industrial sector. The industrial sector is made up of six subsectors.
The other five subsectors in the industrial sector are manufacturing, mining, oil and gas, water production, and electricity
production. Altogether, there are 21 recognized subsectors of the economy belonging to the three sectors, of which the
construction industry is one, and is the largest of the 21 subsectors (Ghana Statistical Service, 2018b).

The economy of Ghana has undergone gradual transformation, which has resulted in the services sector becoming the
most dominant in the economy compared to the other two sectors: agricultural and industrial sectors (refer to Table 1 for
the shares of GDP of Ghana attributed to various sectors). For example, over the 2006-2017 period, the services sector
was the largest sector of the economy accounting for about 51.3% of GDP compared to the 25.1% and 23.6% shares
of GDP for the agricultural and industrial sectors respectively.

Using the nominal value concept for establishing relative rankings of industries employed by the Ghana Statistical
Service (2018b), the construction industry accounted on average 10.4% of the GDP over the 2006 to 2017 period
(see Table 1). In 2016 and 2017, the value of the construction industry was about 13.7% of GDP. In both years, the
construction industry was the largest of the 21 subsectors of the economy followed by the non-cocoa crops subsector
which had shares of GDP of 12.8% and 12.4% for 2016 and 2017 respectively (Ghana Statistical Service, 2018b).
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Table 2 summarises data on the annual growth rates of real GDP, the construction industry, agricultural, industrial
and services sectors from 2007 to 2017 using real values of the variables. The average growth of 11.4% for the
construction industry superseded the growth rates of the agricultural, industrial and services sector over this period.
In particular, the growth of the construction industry was high over the period, 2007 to 2011, except for 2010. This
fast growth of the construction industry was partly due to the infusion of relatively large amounts of grants and loans
from development partner countries, which were used for the construction and upgrading of physical infrastructure
(Anaman and Bukari, 2019).

However, the growth of the construction industry slowed over the more recent years from 2013 to 2017 linked to the
slowdown of economic growth in Ghana. This was partly the result of the relatively lower amounts of grants and
gifts coming from Western development partners (Anaman and Bukari, 2019), and the severe electricity energy
shortages from 2014 to 2015, which were partly due to the most recent severe 2014-2015 El Nino weather
phenomenon. Other possible causes of the slowdown of the construction industry are not immediately clear,
necessitating an econometric analysis to ascertain the factors affecting the industry, as is undertaken in this study.

Table 1. Size of Ghana’s nominal GDP in millions of Ghana cedis, and the distribution of nominal GDP at basic
prices per economic activity and sector from 2006 to 2017 (percent) for the construction industry, agricultural,
industrial and services sectors

Year Size of Nominal Construction Agricultural Industrial Sector Services
GDP Industry Sector Sector
2006
18,705.0 5.7 30.4 20.8 48.8
2007
23,154.0 7.2 29.1 20.7 50.2
2008
30,179.0 8.7 31.0 20.4 48.6
2009
36,598.0 8.8 31.8 19.0 49.2
2010
46,042.0 8.5 29.8 19.1 51.1
2011
59,816.0 8.9 25.3 25.6 49.1
2012
75,315.0 11.5 22.9 28.0 49.1
2013
93,415.9 12.0 22.4 27.8 49.8
2014
113,343.0 12.7 21.5 26.6 51.9
2015
136,957.4 135 20.3 25.1 54.6
2016
167,353.0 13.7 18.9 24.2 56.8
2017
205,914.0 13.7 18.3 25.5 56.2
Average
2006 to 2017 - 10.4 25.1 23.6 51.3

Note: The figures are sourced from the GDP Statistics based on data from the Ghana Statistical Service published in
April 2018. One United States dollar was worth about 4.85 Ghana Cedis in December 2018.
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Table 2. Annual growth rates of real GDP, construction industry, agricultural sector, industrial sector and services
sector from 2007 to 2017, based on 2006 constant monetary values (%)

Year Real GDP Construction Agricultural Industrial Sector Services
Industry Sector Sector
2007
4.3 23.1 -1.7 6.1 7.7
2008
9.1 39.0 7.4 15.1 8.0
2009
4.8 9.3 7.2 4.5 5.6
2010
7.9 25 5.3 6.9 9.8
2011
14.0 17.2 0.8 41.6 9.4
2012
9.3 16.4 2.3 11.0 12.1
2013
7.3 8.6 5.7 6.6 10.0
2014
4.0 0.0 4.6 0.8 5.6
2015
3.8 2.2 2.8 -0.3 6.3
2016
3.5 2.9 3.0 -1.4 5.7
2017
8.5 4.6 8.4 16.7 4.3
Average
2007 to 2017 7.0 11.4 4.2 9.8 1.7

Note: The figures are sourced from the GDP Statistics based on data from the Ghana Statistical Service published by
Ghana Statistical Service in June 2018

4. Methodology
4.1 Model Specification

Based on the literature review and the underlying problem statement, the methodology used in this study was to build
a relatively simple autoregressive model that incorporated various economic shocks, following the approach adopted
by Anaman (2018). As proposed by Zellner (1999), the underlying principle for our model development was that of
the keeping it sophisticatedly simple (KISS) principle. The “kiss” principle suggests that simple models which
provide excellent understanding of an issue are more favoured than complicated and complex models which
essentially give the same results. The model used in this study is outlined in Equation 1 in its linear form as follows:

RCONGDP, = A, + A, RCONGDP,; + A, RGDP,, + A; EXCHANGERATE, + A, TEMPERATURE, +
As POLITICALINSTABILITY,+ A; EXTREMERAINFALL, + A; ENERGYSHOCK, +
Ag OUTLIER, , U, Equation 1

where RCONGDP; is the real output of the construction industry measured as the value added to the real gross
domestic product in year t.

RGDP; is the real gross domestic product (of the whole economy) in year t.

RCONGDP,, is the one-year lagged value of RCONGDP;. The lagged value of real construction industry output is
assumed to be related to its current value.
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RGDP,, is the one-year lagged value of RGDP;. It is postulated that the entire economy as measured by real GDP
could drive the growth of the construction industry.

EXCHANGERATE;refers to the average exchange rate of the Ghana cedi to the United States dollar in year t. An
increasing value of the exchange rate denotes the depreciation of the Ghana Cedi. Depreciation of the local currency
is assumed to lead to higher costs of imported inputs for construction firms in Ghana and leads to reduced output of
the industry.

TEMPERATURE; is the average temperature for Ghana in year t measured in degrees Centigrade. Based on the
literature, it is assumed that higher average temperatures lead to reduced outputs of the construction industry as
activities are rescheduled to reduce the human health impacts of high temperatures on construction workers.

EXTREMERAINFALLYEAR; is a dummy variable taking the value of 1 for years with average country-wide
rainfall exceeding 109 centimetres, and zero for years with rainfall amounts less than or equal to 109 centimetres.
This value denotes years of occurrence of extremely high rainfall. Extreme rainfall amounts, such as those causing
floods, make it difficult or even sometimes impossible for construction activities to be undertaken over a period of
time in areas affected by the natural hazards.

ENERGYSHOCK; refers to the electricity energy production shortfalls from reduced volumes of hydro-based dams
in Ghana as a result of severe EI Nino weather events and/or droughts in year t with 1 denoting occurrence of the
phenomenon and zero otherwise. Based on the available literature (Ofori-Sarpong and Annor, 2012; Masih et al.,
2014; Economist Magazine, 2015), the years, 1978, 1982, 1983, 1999, 2006, 2014 and 2015 were assigned a value of
1 reflecting the particularly severe impact of the El Nino weather event on the output of the construction industry in
those years. All other years were given a value of zero. It is hypothesized that energy shocks lead to a reduction in
the output of the construction industry as construction firms have to incur high costs of using their own energy
supplies rather than the relatively cheaper alternative that could be obtained from the national electricity grid.

POLITICALINSTABILITY,refers to the occurrence of a military coup in year t with 1 denoting occurrence of a
coup or attempted coup and zero otherwise. A value of 1 was given for years of military coups or major attempted
military coups. Thus, the years, 1972, 1978, 1979, 1981 and 1982 were given a value of 1. All other years were given
a value of zero. As reported in the literature, political instability affects economic activities in the entire country
including those in the construction industry through disruptions of programmes and reduced demand from actual and
potential customers of the outputs of the industry.

OUTLIER; was a dummy variable taking the value of 1 for years considered to have unusually very high annual
growth rate of the construction industry (36% or more). Thus, the years, 1975, 1993 and 2008 were given a value of
1. The remaining years from 1968 to 2017 were given a value of zero for this variable. The years, 1975, 1993 and
2008 were noted for substantially increased government expenditures on public works such as the construction and
renovation of major stadia for the hosting of the African Cup of Nations soccer tournament.

U, is the equation error term initially assumed to be normally distributed with zero mean and constant variance.

The econometric model chosen for the study was based on the natural logarithmic forms of the continuous variables.
This model is listed in Equation 2 as follows.

LRCONGDP, = By + B; LRCONGDP,; + B, LRGDP,; + B; LEXCHANGERATE, + B,LTEMPERATURE; +
Bs EXTREMERAINFALL,;+ Bg POLITICALINSTABILITY,+ B;ENERGYSHOCK, +
Bg OUTLIER;; V; Equation 2

where LRCONGDP, LRGDP, LEXCHANGERATE and LTEMPERATURE are the natural logarithmic forms of
RCONGDP, RGDP, EXCHANGERATE and TEMPERATURE respectively. V. is the equation error term.

A proper use of autoregressive equations for analysis of economic growth implies that the regression analysis is
undertaken using stationary variables. The test of stationarity was therefore conducted for the variables,
LRCONGDP, LRGDP, LEXCHANGERATE and LTEMPERATURE using unit root tests. These unit root test
results are reported in Table 3. The study used two unit root tests, Augmented Dickey-Fuller (ADF) test (Dickey and
Fuller, 1981), and the Phillip Perron (PP) test (Phillips and Perron, 1988).

The null hypothesis for both tests was that there was a unit root in the time series. The PP test of stationarity is considered
superior to the ADF test due to the PP test having the capability of clearly differentiating non-stationary and stationary
time-series with high degree of autocorrelation (Hall and Cummins, 2009). The optimal lag length of the autoregressive
analysis used in this study was determined to be one based on the use of both Schwarz-Bayesian Criterion (SBC) and
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Akaike Information Criterion (AIC) as this one-lag length consistently yielded the lowest SBC and AIC values. This
finding of one-lag length optimality is similar to the result established by Sun et al. (2013) to explain the variation in
the outputs of the construction industry in various European countries.

The unit root test results are reported in Table 3 and they indicate that for both the ADF and PP tests, the two-level
variables, LRCONGDP and LRGDP were non-stationary at their levels. However, the first differences of
LRCONGDP, LRGDP were stationary (refer to Table 3 for the results for DLRCONGDP and DLRGDP). For
LEXCHANGERATE, this variable was non-stationary at the level but stationary at the first difference level based on
the PP test at the 10% level. Using both the ADF and PP unit root test results, LTEMPERATURE was stationary
both at the level and at the first difference. However, the significance at the first difference level was much stronger
than at the level (refer to Table 3).

Based on the tests of unit roots and stationarity, only the first differences of the natural logarithmic variables were
used for the final model specified in Equation 3 as follows:

DLRCONGDP; = Cy + C; DLRCONGDP, + C, DLRGDPy; + C; DLEXCHANGERATE; +
C, DLTEMPERATURE;+ Cs EXTREMERAINFALL, +

Cs POLITICALINSTABILITY; + C; ENERGYSHOCK; + Cg OUTLIER;
+ W, Equation 3

where DLRCONGDP, DLRGDP, DLEXCHANGERATE and DLTEMPERATURE are the first differences of the
variables, LRCONGDP, LRGDP, LEXCHANGERATE and LTEMPERATURE respectively. W, is the equation
error term.

As suggested by Gujarati (2003, p. 176), the first difference of an economic variable expressed in natural logarithmic
form is equivalent to the growth rate of that variable in its level form. Therefore, the first difference of LRCONGDP
(which is noted as DLRCONGDP) represents the annual growth rate of the output of the construction industry.
Similarly, DLRGDP, DLEXCHANGERATE and DLTEMPERATURE are the annual growth rate of the real GDP,
the annual growth rate of the average depreciation of the Ghana Cedi, and the annual growth rate of the average
annual temperature in Ghana, respectively.

The ordinary least squares (OLS) regression estimation method was employed in this study. Initially, with the OLS
method, we detected a moderate form of heteroscedasticity. This moderate heteroscedasticity was removed by
transforming both the dependent and the independent variables. The OLS method was then used on the transformed
variables using the Statistical Package for Social Sciences (SPSS) software. This procedure is sometimes called the
generalised least squares method, a variant of the OLS method, and it produces consistent estimators of the
parameters (Gujarati, 2003, pp. 419-421).

4.2 Data and Data Sources

Data for this study were obtained from various sources. The macroeconomic data related to GDP and the value added
to GDP by the construction industry were obtained from the Ghana Statistical Service from 1993 to 2017. The
corresponding data concerning nominal time series data on value added to GDP by the construction industry and
nominal GDP were obtained from various annual issues of national accounts published by the United Nations Office
of National Accounts for Ghana for the period, 1968 to 2014.

Similar data were also obtained from the International Monetary Fund’s annual financial statistics publications for
Ghana over the period from 1968 to 2017. The three sets of data were reconciled to achieve consistency. The
exchange rate of the Ghana cedi to the United States dollar over the 1968 to 2017 were obtained from the Bank of
Ghana, the Central Bank of Ghana. Monthly rainfall and temperature data from 1968 to 2015 were obtained from the
World Bank Group (2008). The assignment of economic shocks to particular years was based on the review of the
literature on economic shocks.
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Table 3. Unit Root tests of the continuous variables at the levels and first differences

Variable ADF Statistic P Value PP Statistic P Value
LRCONGDP -1.733 0.736 -3.068 0.934
LRGDP -3.313 0.064 -0.396 0.994
LEXRATE -1.805 0.702 -5.199 0.807
LTEMPERATURE -3.470 0.043** -31.203 0.007**
DLRCONGDP -3.159 0.093* -36.587 0.002**
DLRGDP -4.276 0.003** -29.629 0.009**
DLEXRATE -2.542 0.307 -21.169 0.056*
DLTEMPERATURE -7.786 0.0001** -58.404 0.00001**
Notes:

** denotes 5 percent statistical significance
* denotes 10 percent statistical significance

5. Results

The results of the autoregressive model analysis of the growth of the construction industry (DLCONRGDP), with its
lagged dependent variable, used as one of the independent variables, plus seven other independent variables, are
reported in Table 4. As measured by the R? and the adjusted R?, the power of the model was high with about five
-sixth of the variation in the dependent variable explained by the independent variables (R? of 0.836). The model was
also correctly specified based on the Ramsey Reset Test (Ramsey, 1969). The error term was normally distributed as
confirmed by the Kolmogorov-Smirnov (Kolmogorov, 1933; Smirnov, 1948) and the Shapiro-Wilk (Shapiro and
Wilk, 1965) tests of normality. Both tests indicated that the null hypothesis of normal error term could not be
rejected (refer to Table 4 for the results). The establishment of the normal error term meant that that the sample
parameter estimates could be generalized to the parameter values of the unknown population.

There was no significant heteroscedasticity as indicated by the result from the Langrange Multiplier (LM) test
proposed by Hall and Cummins (2009) after the correction of an original moderate heteroscedasticity using the
generalized least squares method. Finally, the variance inflation factor (VIF) of all the independent variables was
very low, all below 2.0 indicating an absence of the problem of multicollinearity. A VIF level of 10.0 is suggested as
the critical maximum value below which the hypothesis of the existence of multicollinearity in a model could be
rejected (Gujarati, 2003, p. 362). Further, the maximum condition index of the whole model was only 3.081, well
below the multicollinearity-detecting threshold level of 30.00. The model also did not have any significant
autocorrelation based on the Breusch-Godfrey general test of autocorrelation (Breusch, 1978; Godfrey, 1978).

The results presented in Table 4 indicate that all the variables had their parameters statistically significant at the 5%
level except for the variables, EXTREMERAINFALL. Based on the absolute values of the standardized regression
estimates, the most important independent variable affecting the dependent variable (growth of the construction
industry) was the POLITICALINSTABILITY; this variable reflected years of military coups in Ghana. The growth
of the construction industry was adversely affected by political instability with years of military coups recording an
average 21.6 percent decline in growth of the construction industry as compared to the years of no military coups
(based on the figure of -0.243 in Table 4). This sharply reduced growth rate could be due to the high risk of delayed
payments by military governments to contracts, and also the general uncertainty involved with transitional
governments related to military regimes. The second most important independent variable was OUTLIER. This
variable reflected the considerable increase in government expenditures on construction activities for the selected
years when the government had planned these activities so that they could host major international events in Ghana
within one year or two years. Such increased expenditures on construction activities were incurred in 1975, 1993 and
2008 for the hosting of major international events in Ghana.

The other four most important economic shocks affecting economic growth of the construction industry, in order of
importance, were (1) the depreciation of the exchange rate, (2) temperature, (3) the energy shock related to electricity
energy production shortages, and (4) extreme rainfall shock. All these four factors, except for extreme rainfall,
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adversely affected the growth of the construction industry significantly. Extreme rainfall negatively impacted the
growth rate of the construction industry however, this impact was not significant. Because the absolute value of
Student t of the parameter estimate of the extreme rainfall variable was greater than 1.0, the variable had to be kept in
the model to avoid misspecification bias. Concerning the lagged variables in the model, the results summarized in
Table 4 indicate that the parameter estimate of the lagged growth of the construction industry (DLRCONGDP,.,) was
statistically significant implying a negative relationship with the growth of the construction industry. The parameter
estimate for DLRGDP,; was also statistically significant at the 5% level. Based on standardized parameter estimates,
the lagged construction growth variable had a stronger effect than the lagged GDP growth variable (refer to Table 4).

Table 4. Results of autoregressive analysis between annual growth of the construction industry and various economic
shocks in Ghana during the 50-year period, 1968-2017

Dependent variable is DLRCONGDP, (growth of the output of the construction industry in Ghana in time t)

Explanatory variable Unstandardized  Standardized Student t P value VIF
Parameter parameter Statistic
estimate estimate

INTERCEPT 0.115 0.000 8.106 0.000** 0.000
DLRCONGDPy, -0.168 -0.219 -2.440 0.020** 1.774
DLRGDP, 0.353 0.167 2111 0.042** 1.376
DLEXCHANGERATE; -0.111 -0.239 -3.290 0.002** 1.157
DLTEMPERATURE; -2.177 -0.206 -2.504 0.017** 1.487
EXTREMERAINFALL; -0.044 -0.079 -1.006 0.321 1.352
ENERGYSHOCK; -0.060 -0.161 -2.130 0.040** 1.250
POLITICALINSTABILITY, -0.243 -0.566 -7.682 0.000** 1.190
OUTLIER, 0.326 0.538 7.128 0.000** 1.251

Notes

R? 0.836**

Adjusted R>  0.799**

F value 22.920**

Probability level of significance of correct specification of the model using The Ramsey Reset test with null
hypothesis of correct model specification 0.175

Probability level of significance of the normality of the error term based on The Shapiro-Wilk test with the null
hypothesis of normal error term 0.148

Probability level of significance of the normality of the error term based on the Kolmogorov-Smirnov test with the
null hypothesis of normal error term 0.200

Probability level of significance of the LM test for heteroscedasticity based on the null hypothesis of
homoscedasticity (no heteroscedasticity) 0.115

** denotes 5 percent statistical significance

6. Conclusion and Policy Recommendations
6.1 Conclusions

The study analyses the relationship between the growth of the construction industry and economic shocks in Ghana
over the 50-year period from 1968 to 2017 using autoregressive modelling scheme that incorporates increased
government expenditures on the construction industry, considered to be a positive economic shock, as an
independent variable, and several adverse economic shocks as other separate independent variables. These adverse
economic shocks are political instability for military coups, exchange rate depreciation of the local currency, Ghana
cedi with respect to the United States dollar, the average yearly temperature, electricity energy production shortfall
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related to the EI Nino weather phenomenon, and incidence of extreme rainfall. Our analysis indicated that the most
important factor influencing the growth of the construction industry in Ghana over the period of the study was
political instability. Beyond political instability, the next most important factor was the purposely-driven sharp
increases in government expenditures on construction activities for selected years that allowed the country to host
international events. The other significant economic shocks were the exchange rate depreciation, average
temperatures, and electricity energy production shortfall, all three factors adversely affected the growth of the
construction industry. Extreme rainfall negatively impacted the growth construction industry; however, this impact
was not statistically significant. Overall, the results of our study are consistent with those obtained from the reviewed
international literature concerning the impacts of economic shocks on the output of the construction industry.

6.2 Policy Recommendations

After 27 years of political turbulence in Ghana since the first military coup on 24 February 1966 to the start of the
Fourth Republican era on 7 January 1993, political stability has largely been achieved in Ghana over the last 26 years
during the Fourth Republican era starting in 1993. Policymakers now need to pay more attention to other factors that
affect the growth of the construction industry beyond political instability. Particular attention is needed to work
towards maintaining flexible exchange rate stability through more measured and moderate depreciation of the
currency that advances the growth of major export-based industries such as the cocoa industry, without damaging
other productive sectors, such as the construction industry, which currently rely a lot on imported inputs.

The value of the exchange rate is dependent among others on the macro-economic fundamentals of the country,
especially the prices of major exportable goods and services, but also on the degree of speculative activities by local
and overseas investors and businessmen, and not the least, sound political-economy fundamentals of the country. It is
important for the Bank of Ghana to be much more proactive in the preparation of strategic and tactical defence of the
currency through improved risk management techniques and systems. The recent explosive depreciation of the
Ghana cedi that occurred during the January to March 2019 period apparently caught many officials and
policymakers by surprise, given the extent of its turbulence, and noting the consistent and regular pronouncements
by several top government officials throughout 2018 that the economy had sound macro-economic fundamentals.

Since the start of the flexible managed floating regime of the currency in Ghana, about three decades ago, the Ghana
cedi has exhibited fairly-predictable periods of explosive depreciation, in tandem with moderate depreciation over
much of the calendar year. The Ghana cedi-United States dollar exchange rate largely exhibits a unit root time-series
characteristic, hardly returning to a mean value, with economic shocks and fluctuations registering a permanent
upward effect on the exchange rate. However, more proactiveness by the Bank of Ghana could reduce the degree and
intensity of the recurring explosive depreciation of the currency. It is the recurring explosive depreciation and
associated turbulence of the exchange rate which particularly hurt the construction industry and other economic
sectors relying on imported inputs.

Further, given the clear impact of electricity energy production shortfall on the performance of the construction
industry, and also on other industries in Ghana, policy makers need to work earnestly towards the expansion of the
country’s electricity generation capacity. Attention should be on those that come from non-hydro sources to meet the
needs of industries and consumers, given the uncertainty associated with the production from hydro-based dams as a
result of the climate change and frequent occurrences of the EI Nino weather phenomenon, which generates large
scale and severe droughts at least once every decade in Ghana. As pointed out by Anaman (2018), in Ghana, a lot
more efforts are made by policymakers in the immediate aftermath of severe El Nino events, which reduce the
supply of electricity, due to reduced capacity of the three hydro-based dams in the country. After that, the
complacency “disease” sets in and affects policymakers as little is added to the national electricity generation
capacity, despite official government public pronouncements of active work in that area, until another severe EI Nino
event hits the country. The complacency of policymakers would need to stop in order to ensure sustainable electricity
generation that helps the growth of the construction industry and other sectors of the economy.

Finally, the impact of extreme temperatures and rainfall on the growth of the construction industry need to be
incorporated into the decision-making processes of construction firms on a priority basis given the effects of climatic
change in Ghana. In this regard, the production of enhanced locality-specific weather and climate information by the
Ghana Meteorological Agency for business firms including those in the construction industry needs to be given
higher priority with increased funding by the government to support such activities.
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Notes

Note 1. The nine relatively big and dominant social/ethnic groups in Ghana, based on population strength from the
five national population censuses organized by the Ghana Statistical Service, and using the most reliable 2000 census
figures, are (1) Asantes (14.8%), (2) Ewes (12.7%), (3) Fantes (9.9%), (4) Bonos (4.6%), (5) Dangmes (4.3%), (6)
Dagombas (4.3%), (7) Gas (3.4%), (8) Akyems (3.4%), and (9) Akuapems (2.9%) These nine dominant social/ethnic
groups make up about 60% of the population of citizens; the remaining 80 relatively small social/ethnic groups
constitute about 40% of the population (Ghana Statistical Service, 2013).

Note 2. The original 17 traditional African states in the Gold Coast area which signed the 6 March 1844 security pact
with the Government of the United Kingdom of Great Britain were Abora, Agona (Agona Nsaba), Ajumako,
Anomabu, Asikuma (Breman Asikuma), Assin Attandasu, Assin Apemanim, Cape Coast, Denkyira, Dixcove,
Dominase, Ekumfi, Gomoa, James Town (Accra), Twifo, Wassa Amenfi and Wassa Fiase (Ward, 1948; Davidson,
1972). Over 170 additional traditional states were added to this original Gold Coast entity by the British Government
over the 100-year period from 1856 to 1956 through military conquest, negotiations, and the successful holding of
the United Nations referendum on Trans-Volta Togoland (or British Togoland) held on 9 May 1956 (Buah, 1998).

Note 3. The first of the four major independence movements was the Movement led by King Aggrey of Cape Coast
which started in March 1865 and lasted for over 30 years culminating in the formation of the Aborigines Rights
Protection Society (ARPS) on 17 May 1897 at Cape Coast.

The second major movement, ARPS, was formed by Mr. John Mensah Sarbah, a distinguished lawyer from Cape
Coast, and a group of intellectuals and chiefs. ARPS lasted for about 40 years from May 1897 to the mid-1930s.

The third major movement was the United Gold Coast Convention (UGCC). UGCC was founded by Mr. George
Grant, a timber merchant and financier of the group, and some intellectuals in August 1947, with the organization
registered in Sekondi in 1947 by Mr. (Lawyer) R.S. Blay. The UGCC lasted for only three years and was unable to
contest the first national election in February 1951 due to its breakup and dissolution in 1950.

The fourth major movement, Convention People’s Party (CPP), was founded in June 1949 by Dr. Kwame Nkrumabh.
The CPP led the Gold Coast to political independence on 6 March 1957 winning all three national elections
organized by the British Colonial Government in 1951, 1954 and 1956 (Ellis, 1894; Ward, 1948; Davidson, 1972;
Buah, 1998).
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