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Abstract: The construction sector has strong linkages with other sectors, has enormous
potential fo absorb unemployment and possesses cyclical characteristics that are sensitive
tfo macroeconomic conditions. It is also commonly regarded as a critical sector for achieving
the desired economic growth and development of a country. Therefore, it is important to
understand its effects on an economy to develop an appropriate economic policy. This
article discussed the construction sector from a macroeconomic perspective in order to gain
insight into the sector’s interaction with the economy. The central question was whether a
construction-oriented economy could sustain economic growth and development in the
long run. Turkey’s developing construction-oriented economy in the 2000s was used as a case
study in this research. To this end, macroeconomic data obtained from official data providers
were subjected to descripfive statistical analysis. The selection of macroeconomic indicators
in this study, such as input costs, gross domestic product and money supply, was based on an
economic theory that suggested the significance of these variables in affecting the dynamics
of the construction sector. Empirical studies have consistently revealed the interdependence
between these macroeconomic variables and the performance of the constfruction sector,
thereby confirming their inclusion in this analysis. The results revealed that a disproportionate
allocation of resources to the sector, coupled with misaligned support policies, could be
detfrimental to the long-term economic landscape.

Keywords: Constfruction-oriented economy, Turkish construction sector, Economic growth and
development, Government policies, Macroeconomic decisions and oufcomes

INTRODUCTION

The construction sector is one of the most dynamic and cyclical sectors of an
economy. It is usually the first sector to react to macroeconomic fluctuations in
interest rates, consumer confidence and investment spending. Therefore, it is
crucial to understand the sector's dependency on macroeconomic decisions
and outcomes, particularly in developing countries that rely on this sector for their
economic growth and development. Even though researchers have discussed the
construction sector from different perspectives, no consensus has been reached
thus far.

The first prominent argument in the literature focuses on the two main
outputs of the construction sector: infrastructure and housing. Both are essential for
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economic growth and development; therefore, studies have been emphasising
the profound effects of these outputs on an economy. Apart from these two
significant outputs of the construction sector, the sector’s strong backward and
forward linkages with other sectors and significant potential fo absorb the unskilled
labour force make it attractive for economic growth and employment policies. As
a result, the construction sector is strongly poised to stimulate economic activities
(Gruneberg, 1997; Hillebrandt, 2000; Giang and Peng, 2011; Dinlersoz and Fu,
2022), particularly during periods of high unemployment and economic stagnation
(Donnges, 2010).

Another perspective is in favour of the social, spatial, macroeconomic and
environmental effects of uncontrolled growth in the construction sector (e.g.,
Balaban, 2012; llhan and Yobas, 2019). These discussions aim fo prevent the
excessive allocation of limited economic resources fo the consfruction sector,
which could hinder genuine and sustainable economic growth (Drewer, 1980;
Orhangazi and Yelden, 2021). Flyvbjerg (2008) highlighted the adverse impacts of
excessive supply of infrastructure projects on economic demand. Nevertheless,
only a few studies have explored the defrimental economic effects of unnecessary
construction activities.

In prior literature, different outcomes of the relationship between
macroeconomic fragility and the built environment have been observed in different
countries depending on their stfage of development. The primary objective of this
stfudy was to delve into the intricate relationship between the constfruction sector
and macroeconomic dynamics. By doing so, we aimed fo bridge the existing
gaps in the literature, particularly regarding the potential benefits and pitfalls
of a construction-oriented economy. Turkey has a unique economic frajectory
and the construction sector has played a pivotal role in its development; thus, it
offers a compelling case study. As the nation’s construction sector has witnessed
significant fluctuations affected by various economic, political and environmental
factors, Turkey makes an ideal candidate to explore the broader implications of a
construction-oriented economic approach.

The Turkish construction sector has experienced significant fluctuations due
to various economic and political changes in the country since the late 1990s. The
intertwined dynamics of high inflation, rising public debt, seismic vulnerability and
economic crises have created a pivotal turning point for Turkey's consfruction
sector. Recognising the need for holistic reform, the government adopted a
policy to strengthen building standards and prioritise the development of strategic
infrastructure. This initiative aimed not only to improve safety, efficiency and
resilience but also fo stimulate economic growth while prudent economic measures
further facilitated the sector’s revival. The 2001 financial crisis led to economic
stabilisation measures, which indirectly benefitted the construction sector by
facilitating access to credit and creating a favourable investment environment.
Between 2002 and 2007, economic reforms helped Turkey's economy recover by
driving rapid expansion in the construction sector. Government-backed housing
projects and large-scale infrastructure investments further fuelled this growth. In
addition, urban transformation initiatives became increasingly prominent, thereby
stimulating constfruction and atfracting foreign investment in real estate.

The global financial crisis from 2008 to 2009 adversely affected the Turkish
economy and the construction sector. However, government measures, such as
a temporary reduction in the value-added tax on housing, mitigated the negative
effects. Infrastructure projects continued during this period, albeit with delays.
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In general, Turkey's initial recovery was driven by domestic consumption and
investment, with moderate growth in the construction sector. However, challenges
like high inflation, political instability and concerns over housing bubbles emerged.
Although mega-projects and urban transformation persisted, concerns regarding
resource misallocation, environmental degradation and social displacement arose.

The 2018 currency crisis, characterised by the depreciation of the Turkish
lira (TRY), high inflation and rising borrowing costs, increased material costs and
reduced investments, thereby affecting the construction sector. The sector's
vulnerability to macroeconomic shocks became evident as companies faced
financial difficulties and the housing market slowed down. The COVID-19 pandemic
further complicated the situation and led to a decline in construction activities and
demands. Consequently, the government implemented stimulus measures, such
as low-interest housing loans and tax incentives, fo support the construction sector.
Despite these efforts, the sector has not yet shown any signs of recovery, unlike the
post-2001 and post-2008 crisis periods.

Therefore, this study sought to comprehensively examine the interaction
between the construction sector and the broader Turkish economy in the 2000s.
By analysing a set of macroeconomic data and employing descriptive statistical
methods, we aimed to provide a holistic understanding of the complex relationship
between the construction sector and the economy in Turkey. The overarching
goal was to defermine whether a construction-oriented economy, as observed in
Turkey, could sustainably achieve the desired economic growth and development
in the long run. The other objectives of this research were: i) to examine the factors
that drive the performance of the construction sector during different phases of
Turkey’s economic development between 1998 and 2021, ii) to investigate the
effects of the construction sector on the overall economy during periods of growth,
stfagnation and furbulence, iii) to establish cause-and-effect relationships between
the constfruction sector and the economy by considering the interplay among
economic policies, polifical decisions and global market conditions and iv) to draw
lessons from experiences for other developing countries.

By examining the evolution of the Turkish construction sector and its economic
interplay, this study offers insights for policymakers, stakeholders and researchers
regarding the implications of a construction-centric economy. The findings
enhance our understanding of the construction sector’s role in economic growth
and development, highlighting the factors that affect its performance. Moreover,
these insights can guide policy recommendations to foster sustainable growth in
the sector while mitigating the potential adverse effects of over-expansion.

LITERATURE REVIEW

The impact of the construction industry on an economy has been extensively
discussed in the literature by researchers who have examined various aspects,
such as economic growth (Yiu et al., 2004; Wilhelmsson and Wigren, 2011; Ertugrul
and Pirgaip, 2021; Qabaja and Tenekeci, 2022), capital formation (Esfahani and
Ramirez, 2003; Lakshmanan, 2011; Ansar et al., 2016; Gunluk-Senesen, Kaya and
Senesen, 2018), employment (Wells and Wall, 2003; Chiang, Tao and Wong, 2015)
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and sectoral relationships (Ilhan and Yaman, 2011; Gregori and Pietroforte, 2015;
Ali, Sabir and Muhammad, 2019). Apart from this, contemporary issues such as
renewable energy investments (Bekun, 2022), digital fransformation (Klinc and Turk,
2019) and circular economy (Norouzi et al., 2021) are dealf with in the construction
economics addressed in the literature.

Upon examining mainstream literature, Bon (1992; 2000) found that the
construction industry’s share of gross national product (GNP) follows an inverted
U-shaped pattern, which suggests that the growth rate of the construction
sector slows down as a country develops. As countries develop, the focus of the
constfruction sector shifts towards repair and maintenance activities. However,
these findings are not consistent across developing countries, possibly due to
differences in economic structures and capacities.

One area of debate is the direction of causality between construction and
gross domestic product (GDP). Tse and Ganesan (1997) reported that GDP has a
causal effect on construction activities in Hong Kong, while Chan (2001) and Zheng
and Liu (2004) observed a bi-directional causal relationship between construction
activities and GDP in Singapore and China, respectively. Lewis (2009) found
that the relationship between GDP and construction varies depending on the
economic situation. During an upturn, the causality runs from GDP to constfruction,
while during a downturn, it runs from construction to GDP. Furthermore, Alaloul et
al. (2021) revealed that the output of the service and agriculture sectors influences
the level of oufput of the construction industry.

The World Bank (1984) defines a consfruction activity as an assembly
process that primarily involves unskilled labour and domestic resources. This
characteristic of a construction activity creates strong backward linkages, thereby
increasing demand for products and services from other supply industries when
the constfruction sector expands (Bon, Birgonul and Ozdogan, 1999). However,
Zhu, Hu and Liu (2020) indicated that construction effects through sectoral linkages
are becoming a weaker factor in promoting economic growth. Nonetheless, the
effects of the adaptive capacities of other sectors on the construction industry’'s
supply remain largely unexplored (Giang and Peng, 2011).

Due to the labour-intensive nature and reliance on a less qualified workforce
of the construction industry, the industry has significant potfential to absorb
unemployment (Turin, 1978). As a result, many countries ufilise the industry as a
tool for employment generation policies through labour-intensive public works
projects, particularly during economic downturns (Gruneberg, 1997; Hillebrandt,
2000). However, using the industry to generate employment for the unskilled labour
force through unplanned public works may harm both the industry and the entire
economy (Turin, 1978). Accordingly, Hildebrandt (2000) suggests managing these
risks by adjusting public expenditure through fiscal policy and infroducing monetary
policies to alter interest rates on loans that finance public works.

On the other hand, the increase in construction activities does not always
result in economic growth. Excessive allocation of scarce resources to the
construction industry and overestimation of infrastructure demand relative to
economic scale may lead to idle capacity in housing and infrastructure (Drewer,
1980; Flyvbjerg, 2008; Balaban, 2012). The economic recessions that have faken
place in various countries serve as examples of this phenomenon (Lewis, 1984;
Ganesan, 2000; Aveline and Li, 2004). A surplus in housing supply can result in the
depreciation of residential buildings, bankruptcy of companies or even the onset
of an economic crisis, as seen in the US in 2008. For example, Orhangazi and Yeldan
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(2021) highlighted the negative effects of construction-centred growth in the Turkish
economy, while Devarajan, Swaroop and Zou (1993) emphasised how political
factors in decision-making can exacerbate the situation. The worst-case scenario
for developing countries is when governments use the construction industry to build
publicly visible projects that consolidate their political power and transfer revenues
generated from these projects to equity owners (Balaban, 2012).

In conclusion, the literature on the impact of the construction industry on
the economy presents a complex picture regarding the relationship between the
construction sector and economic growth, capital formation, employment and
sectoral production.

On one hand, some studies emphasise the significance of the consfruction
industry in creating employment and promotfing economic growth. On the
other hand, some studies address the potfential long-term challenges faced by
construction-centric economies.

METHODOLOGY

The methodology adopted in this study aimed to examine the relationship between
the construction industry and the economy from a multidimensional perspective.
This approach ensured a holistic understanding, thereby enabling a comprehensive
analysis of the sector’'s multifaceted impact on the broader economy. To achieve
this, various variables were selected based on both theorefical foundations and
empirical studies. The theorefical underpinnings suggest that certain variables
play a crucial role in understanding the economic dynamics of the construction
industry, while empirical evidence provides real-world validation of these theories.

The cost of inputs, production and turnover variables were selected to
provide insights into the efficiency of the construction sector and its profitability.
Empirical studies, such as those that examine industry benchmarks and
performance metrics, consistently show that these variables are pivotal in assessing
an industry’s operational efficiency and its ability to generate profit. Theoretically,
these variables are essenfial in understanding the industry’s capacity to generate
economic value and confribute to overall economic growth. Aggregate output,
labour force and investment variables affect the construction industry’'s direct
contribution fo economic growth, employment generation and capital formation.
Grounded in economic theories like the production function and labour market
dynamics, these variables emphasise the role of the consfruction industry in job
creation, economic stimulation and infrastructure development. Empirical studies,
such as labour market analyses and growth metrics, validate the significance of
these industries.

In addition, money supply, interest rates and loan variables were selected
based on their proven importance in empirical studies that analysed the impact of
the construction industry on financial stability, credit availability and the broader
monetary environment. Theoretfical frameworks like monetary policy and credit
market theories emphasise their relevance in understanding the financial dynamics
of the construction sector. Plans approved were another essential variable, which
was selected for its theoretical relevance in indicating the future trajectory of
construction projects with theories related to project forecasting and predictive
economic modelling suggesting its importance. Empirical studies, particularly
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those focusing on project success rates and industry growth predictions, further
emphasised the significance of this variable in predicting sectoral growth.

Data for the analysis were obtained from reputable national and international
third-party stafistic providers, such as the Turkish Statistical Institute (TurkStat), the
Central Bank of the Republic of Turkey (CBRT), the Organisation for Economic Co-
operation and Development and the World Bank. The data from national sources
were expressed in TRY unless otherwise indicated. To prepare the data for analysis,
the data was first classified into quarterly or yearly time frames. If the data series
had different base years, they were linked using procedures described by the
data provider. Addifionally, nominal values were converted to real values using
a suitable deflator, such as the consumer price index or the producer price index
(PPI).

Statistical tools were used to analyse the relationship between selected
variables and to show the impact of policies on them. The benefit of employing
these tools was their ability to provide a rigorous and objective analysis of the
data. Summary statistics provided a snapshot of data distribution and variability.
Scatter plots revealed correlations and potential causal relationships, while time
series graphs depicted frends over fime. By utilising these fools, the study aimed
to provide a clear and comprehensive understanding of the relationships among
variables, the patterns and trends in the data and the underlying factors that drive
these relationships. Furthermore, these analyses serve as a foundation for more
advanced inferential statistical tests and econometric modelling in future research.
By idenftifying and describing the relationships between the selected variables,
the analysis provides valuable insights that can inform the development of policy
recommendations, enhance understanding of the impact of the consfruction
industry on the economy and contribute fo sustainable development in the
construction sector and the wider economy.

FINDINGS

The Labour Cost and Prices of the Construction Material

The supply of a product isinversely affected by the prices of production factors. The
changes in the construction cost inputs may reveal a determinant of construction
production. The two main cost parameters of construction products were labour
and material. In this section, a detailed analysis of the hourly labour cost indices
for the construction sector and the overall economy between 2009 and 2020 as
well as the consfruction material price index and the PPl between 1994 and 2020
is provided. The data for the hourly labour cost indices was obtained from TurkStat
and adjusted to real values using the PPI. The fime series of the hourly labour cost
indices for the construction sector and the overall economy between 2009 and
2020 are presented in Figure 1.
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Figure 1. Hourly labour cost index for the construction sector and all sectors

The analysis of time series revealed that both series followed a similar
pattern. However, since 2012, the average labour cost index in the construction
sector exceeded the average of all sectors. This difference became more evident
in 2015. The increase in labour costs in the construction sector could be attributed
to various factors such as the increase in demand for construction services due to
rapid urbanisation, economic growth in the 2000s and the shortage of a qualified
labour force. The differentiation between the construction sector and the overall
economy in terms of labour costs affected employment and competitiveness of
the sector.

The time series graph of the construction material price index and the PPI
between 1994 and 2020 is presented in Figure 2. The construction cost index was
derived from the PPI using the classifications in the Statistical Classification of
Economic Activities in the European Community, revision 2 (NACE Rev. 2).
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Figure 2. Construction materials index (nominal) and PPI

The analysis of the time series revealed that the construction material price
index grew at a higher rate than the PPI, indicating that the cost of construction
materials rose faster than the overall inflation in the economy. These findings
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may vary between countries depending on the level of development of the
construction sector and the economy. The upward trend in construction material
prices revealed in the present study was due to various factors, such as increased
demand for construction materials as the construction sector expanded as well
as fluctuation in global commodity prices and increase in the exchange rate
which could have affected the import prices of the construction materials. These
findings may vary among countries depending on the level of development of
the construction sector and the economy. For example, wages and retail prices in
other industries were ahead of wages and construction materials in Trinidad and
Tobago (Lewis, 2004).

It is evident from the findings of the analyses of labour cost and construction
material price indicated significant changes in terms of input costs during the
2000s in the construction sector in Turkey. The increase in labour and material costs
for the construction sector in Turkey may have several consequences, including
reduced profitability and increased housing and infrastructure costs, which may
have reduced aftractiveness for investment and increased inflationary pressures
on the economy.

Production and Turnover

The production and turnover indices of the construction and industrial sectors
in Turkey from 2005 to 2017 revealed distinct patterns that reflected the sectors’
unique dynamics and responses to broader economic events. To understand the
causes and consequences of these differences, the economic context and the
structural characteristics of the sectors were considered in this study. The required
data for the analyses was obtained from TurkStat. Turnover index values were
converted to real values using the PPl to provide a more precise representation of
the relationship between the indices.

As depicted in Figures 3(a) and 3(b), the construction sector’s production
and turnover indices displayed a negative relationship, with a weak correlation.
The factors contributing fo this outcome included the long durations, high sunk
costs and uncertainties inherent in construction projects. Additionally, the higher
elasticity of demand for construction goods and services than that of industrial
goods made the sector more sensitive to economic fluctuations, as evidenced by
the volatility in the turnover index between 2011 and 2017.
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Figure 3(a). Time series diagram of the construction revenue and production
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Figure 3(b). Scatter diagram of the construction revenue and production

Inefficiencies in the construction sector, including a lack of standardisation
and enforcement, insufficient investment in fechnology and innovation and a lack
of skilled labour, played a significant role in the negative relafionship between
production and turnover indices. These inefficiencies increased the opportunity
cost of allocating resources to the construction sector, as investments in more
productive sectors could have yielded higher returns. The elasticity of demand
in the construction market also confributed to the fluctuations observed in the
furnoverindex. Therefore, addressing these inefficiencies and improving the sector’s
productivity and competitiveness could lead to a more stable and sustainable
construction market in the long term.

In conftrast, the industrial sector’s production and turnover indices exhibited
a positive relationship, with a strong correlation, which is evident from Figures 4(a)
and 4(b). This can be atfributed to the industrial sector's diversified production
base, which enabled it to better absorb shocks from economic events like the
2008 financial crisis and recover more rapidly. Additionally, the less elastic demand
for industrial goods made the sector less susceptible to economic fluctuations, as
demonstrated by the strong positive relafionship between the production and
furnover indices.
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Figure 4(a). Time series of the industry revenue and production
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Figures 4(b). Scatter diagram of the industry revenue and production

In summary, the production and furnover indices of the construction and
industrial sectorsrevealed significant differences in their behaviour and relationships.
These differences could be atfributed to the Turkish economic structure and

dynamics in the 2000s in terms of efficiency in production, elasticity of demand
and opportunity cost.
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GDP and Construction Output

In this section, the relationship between the construction output and GDP in
the country for the period between 1998 and 2020 is analysed using fime series
data from TurkStat. The focus of the analysis was to investigate the frends in the
construction sectors and identify the factors that contribute to their growth and
decline over time. Examining these fime series enables an understanding of the
dynamics of the construction sector and its effects on the overall economy as
well as the effectiveness of government policies and incentives in supporting the
construction sector during critical periods.

Figure S5 illustrates a growing share of construction in GDP from 2002 to 2017,
which peaked at 7.5% in 2017. This increase was only interrupted in the period from
2008 to 2009 and the share began to decline in 2018 and fell to 5.5% in 2020. The
share of industry in GDP also fluctuated between 18% and 20% in the same period.
This indicated the growing importance of construction in the Turkish economy and
the potential vulnerability of the sector to external shocks.
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Figure 5. The share of the construction and industry output in GDP

Figure 6 indicates that construction output and GDP followed a similar
pattern in the 2000s, with a decrease in 2001 and the period between 2008 and
2009, followed by a rapid recovery until 2018. However, after 2018, the correlation
between construction output and GDP deteriorated, as construction output did
not respond fo the increase in GDP. This deteriorafion was more evident in the
graph of construction output and GDP in USD (as shown in Figure 7).
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Figure 6. Construction output and GDP at real prices in TRY
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Figure 7. The constfruction output and GDP at nominal prices in USD

Lewis (2004) observed that the percentage change in construction output
was often exaggerated during booms and slumps compared to GDP. Consistently,
Figures 8(a) and 8(b) demonstrate that the annual change in construction output
experienced more exireme fluctuations than that in GDP, while industry output
showed a similar pattern as GDP. This suggested that the consfruction sector is
more sensitive to economic cycles and more vulnerable to various factors, such as
government incentives and global economic conditions.
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Figure 8(a). The annual rates of change in the construction output and GDP
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Figure 8(b). The annual rates of change in the industry output and GDP

To better understand the dynamics of construction and industrial production
in GDP and their relationship with economic development, it is essential fo consider
the broader context of the Turkish economy in the 2000s. Key economic events,
such as the crises in 2001 and 2008, the post-crisis growth periods, the currency
crisis in 2018 and the COVID-19 pandemic in 2019, played a role in shaping the
performance of the construction sector. Moreover, the government’s policies,
including urban tfransformation law, infrastructure investments, tax breaks and
subsidised loans, significantly affected the construction sector’'s growth trajectory.
However, unlike the previous experiences in 2001 and 2008, construction output has
lost its correlation with GDP since 2018 and has not shown signs of recovery thus far.

In 2018, the Turkish economy faced a currency crisis and high inflation, which
adversely affected the construction sector. The situation was further exacerbated
by the COVID-19 pandemic in 2020. The deterioration of the correlation between
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construction output and GDP in Turkey after 2018 was attributed to a combination of
factors, including economic imbalances, overreliance on the construction sector,
changes in global economic conditions, shiffs in government priorities due to the
COVID-19 pandemic and problems of access to finance. Moreover, the credit and
incentives provided to boost demand for construction fuelled inflationary pressures
and distorted the macroeconomic environment. This expansionary credit policy
resulted in higher inflation, thereby causing the cenfral bank to increase interest
rates to contain inflationary pressures. Consequently, higher interest rates made
borrowing more expensive, discouraging investments in the consfruction sector
and further weakening its connection to overall GDP growth.

The deteriorating macroeconomic environment also led to problems in
accessing external financing. As the country’s inflation and interest rates rose,
investor confidence in the Turkish economy declined. This reduced the availability
of external financing, which is crucial for large-scale infrastructure projects.
Consequently, numerous infrastructure projects faced financial difficulties and a
few were noft sustainable, thereby further confributing fo the weakening correlation
between construction output and GDP. Thus, the construction sector’s ability to
confribute to GDP growth was significantly hindered over time.

Construction Labour Force and Unemployment

This section presents the employment frends in the construction and industrial sectors
and how the unemployment rate has changed during that period. Moreover, it
investigates the patterns of the construction output and unemployment rate.
The data covering 2005 and 2020 were obtained from TurkStat because TurkStat
highlighted that comparisons between unemployment data before and after 2004
may be misleading due to revisions made to population calculations in 2008 and
household labour force surveys in 2014. The primary purpose of analysing these
data was to obtain a comprehensive understanding of labour market dynamics
in the construction sector, evaluate the effects of macroeconomic changes
and significant events on the construction sector and identify potential policy
interventions to enhance employment rates and sector performance.

According to Figure 9, the unemployment rate reached its highest point
at 13% in 2009. The percentage decreased to 8.5% in 2012 and experienced an
upward trend since then, reaching 13.6% in 2019 and the remaining was around
that level. Concurrently, the construction employment rate increased from an
average annual rate of 5.6% in 2005 to 7.2% in 2011, remained stable until 2017,
but fell sharply to 5.6% in 2019. The industrial employment rate fluctuated between
19% and 21% on an annual average but showed a steady increase between 2018
and 2020, thereby coinciding with the significant decrease in the construction
employment rate.
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Figure 9. The unemployment rate, the employment rate in the construction industry
and the industry employment rate

Figure 10 reveals that the construction employment rate and construction
output rose from 2005 to 2011 and deteriorated in 2009. However, after 2011, the
construction employment rate fluctuated around 7.3%, even though constfruction
output continued to increase. Since 2018, construction output steadily declined,
while consfruction employment fell by almost 25%.

—a— Construction output (Billion TL-left axes)

150 4 r 10.09
--m-- Construction employment rate (right axes)
A
100
F7.5%
50
0 T. T T T T T T T 5.0%
wn ~N o~ — [sp] wn N~ o~
o o o — — — — —
o o o o o o o o
N N N N N N N N

Figure 10. The output and employment rate in the construction industry

The construction sector in Turkey experienced fluctuations in employment
rates and output, with several factors contributing fo these observations and
results. Economic events, including the financial crises of 2001 and 2008 to 2009,
the currency crisis of 2018 and the COVID-19 pandemic in 2020, had significant
impacts on the labour force in the construction sector. These events caused shifts
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in demand for construction labour, altered funding availability for projects and
disrupted supply chains, thereby highlighting the need for improved resilience and
adaptability fo mitigate future shocks. Another significant factor conftributing fo the
fluctuations in construction employment rates was the high degree of informality
and foreign workers in the Turkish labour market. Many workers were unregistered or
lacked social security benefits. As a result, they were more susceptible fo job losses
during economic downfurns. Addressing informality could improve workers’ social
protection and reduce vulnerability to economic shocks.

Further, the construction sector in Turkey also faced challenges in developing
a skilled workforce, with the industry experiencing shortages of skilled professionals
and fechnicians. Enhancing the skill levels of the labour force through improved
education and vocational fraining, particularly in the consfruction sector, may
improve the sector's adaptability fo economic changes and technological
advancements. The Turkish government’s policies andregulations, including housing
policies, infrastructure investments and construction permits, also had a significant
impact on the construction sector. Changes in these policies could directly impact
the demand for construction labour and, subsequently, employment rates and
output. Understanding the relationship between these policies and consfruction
labour dynamics could help inform future policy intferventions to promote stable
growth in the construction sector.

Gross Fixed Capital Formation and Construction Output

The analysis of GDP, gross fixed capital formation (GFCF), construction investment
and output data highlight the significant contribution of the construction sector to
the Turkish economy through investments. Figure 11 exhibits the changesin the share
of GFCF in GDP from 1998 to 2020. The most considerable increase was observed
between 2002 and 2007, from 15.5% to 27.5%. However, there were declines in
2001, 2009 and 2019 due to the global financial crisis, economic recession and
political instability.
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Figure 11. The share of GFCF in GDP and the GDP
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Figure 12 displays that construction investments within the GFCF rose
from 49.3% in 2010 to 57.7% in 2018 but declined to 45.8% in 2020. This growth in
construction investments led to a substantial increase in consfruction output, which
surged by 128% in real terms from approximately TRY56 billion in 2009 to TRY128
billion in 2017. However, a downward trend in consfruction output began in 2017,
falling to TRY 109 billion in 2020.
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Figure 12. The share of construction investments in GFCF and the construction
output

The increase in construction investments and output could be attributed to
the government’s policies and incentives, including tax breaks, subsidies and loans
to support the construction sector. Turkey’s growing population and urbanisation
trend also led to increased demand for housing and infrastructure, which boosted
the construction sector. From an economic perspective, Turkey's construction
sector positively impacted the economy, thereby contributing significantly to
GDP and generating employment opportunities. The increase in construction
investments and output has also boosted income generation and led to a decline
in housing prices, making housing more affordable until 2017. However, the decline
in construction output since 2017, combined with high inflation rates, led to a
shortage of housing supply, which caused a rapid increase in housing prices. This
highlighted the importance of ensuring stability and predictability in the economic
environment to encourage investment and reduce uncertainty in the construction
sector.

The experience of the Turkish construction sector in the 2000s offers valuable
lessons fordeveloping countries. Key takeawaysinclude recognising the construction
sector’s potentialin promoting economic growth andreducing poverty aswell as the
importance of policies and incentives for long-term investments, energy efficiency
and sustainability. Infrastructure investments and stable policy environments could
further boost the sector and overall economy. However, overconfidence in the
sector, inadequate legal framework and regulations, potential vulnerabilities of the
sector to external shocks and the damage to the economy caused by monetary
and fiscal policy steps taken to support supply and demand in the sector should
not be overlooked.
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Money Supply, Interest Rates and Construction Output

Understanding the responsiveness of economic activities to changes in monetary
policy variablesis crucial for designing a successful monetary policy. While monetary
policy instruments, such as money supply and interest rates, affect real variables
such as growth and unemployment through various fransmission mechanisms, they
also affect the dynamics of economic sectors. In the construction sector, where
output is more volatile than other components of national output, monetary policy
measures affect both the demand and supply sides of the sector.

Economic growth is an important driver of demand for construction output,
but other factors, such as the availability of funds and the cost of borrowing,
affect supply-side behaviour. Figure 13 reveals the variation in money supply, CBRT
overnight interest rates and construction output over time in real ferms.
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Figure 13. The construction output, money supply and the CBRT overnight rates

It was evident that in the late 1990s and early 2000s, money supply and
construction output were relatively low in real terms due to the effects of high-
interest rates. After the economic crisis of 2001, interest rates fell significantly, and
the levels of money supply and production began to rise. The trend in money
supply and construction output followed a similar pattern after the 2001 crisis until
2019, except for a sharp decline in construction output in 2009 due to the impact
of the 2008 global financial crisis. A similar pattern was observed in Hong Kong
by Tse and Raftery (2001). In 2018, the level of money supply fell due to the rapid
depreciation of the TRY and the rise in interest rates; in the same year, the level of
construction output also entered a downward frend. In the following years, due to
the rising inflation rate and the depreciation of the TRY, the money supply began
fo recover and reached a new peak in 2020 when the quanfitative easing policy
was infroduced in 2019 to reduce the negative effects of the COVID-19 pandemic.

Further, regulatory changes to the active ratio forced banks to lend. This
monetary policy action led to an increase in both mortgage sales and house
prices, which helped the housing sector to clear its inventories. However, the
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level of construction output continued to suffer and fall in real terms, which was in
contrast to the previous correlation with money supply. The inflation rate and the
record low level of the TRY at the end of 2020 forced the economic administration
fo abandon the loose monetary policy. Although a quantitative easing policy
stimulated housing demand, it worsened price stability and forced the economy
fo cope with a higher inflation rate for a longer period of fime. In addition, the
repayment of these mortgage loans in the future could become a contfentious
issue, as the real income level of households has fallen and the unemployment rate
has risen due to the global recession.

Construction Loans, Plans Approved and Construction Output

Cenftral banks primarily affect the money supply by adjusting interest rates or
the active ratio. Low-interest rate policies and credit growth directly impact an
economy'’s investment environment. The two main sources of investment finance
are debt and equity. When borrowing costs are low, and access to finance is readily
available, financing the investment with less equity and more debt becomes a
natural outcome. However, if the investment output is a low-value-added product,
achieving sustainable economic growth with a high debt ratio is debatable.

In the context of the Turkish construction sector, aloose monetary environment
and government incentives for the real estate sector made the sector one of the
most popular investment areas in recent years. The factors contributing fo this
popularity included easy entry into the sector, relatively low investment costs, a
less specialised industry, a young population generating sustainable demand, and
government incentives focusing on supply and demand. Consequently, numerous
companies from other sectors and individual entrepreneurs showed significant
interest in the property sector in the 2000s.

Figure 14 displays the changes in construction output (divided by 10 as a
scale factor) and the number of building permits (second axis) in relation to
construction loans between 1998 and 2020 in real terms. High-interest rates caused
constructionloans and construction output to fall between 1999 and 2003. However,
a significant increase was observed between 2003 and 2017 due to construction-
oriented economic policy. During the 2008 global financial crisis, the expansionary
monetary policies of the world’s major central banks prevented this frend from
beinginterrupted. On the other hand, the deterioration of the financial environment
due to the economic crisis in 2018 disrupted the real growth of construction loans
and caused the sector’s loan volume to contract in real terms in both 2018 and
2019. Despite the excessive depreciation of the TRY and high inflation, real growth
resumed in 2020 and was driven by the low-interest rate policy that contfinued unfil
the end of 2020 to mitigate the effects of the COVID-19 pandemic and stimulate
the economy through loan growth.
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Figure 14. The construction output, construction loans and approved plans

The level of construction output and loans in real terms followed a similar
pattern, with a few exceptions. The first break occurred from 2008 to 2009. During
this period, consfruction loans increased to 76.91%, despite construction output
and the number of approved plans decreasing to 19.24% and 13.42%, respectively.
This was due to easier access to finance as a result of global monetary easing.
The second breach occurred in 2020. Beginning in 2018, the level of construction
output decreased by 13.51%, and the number of approved plans plummeted by
43.61% due to the effects of the Turkish currency crisis and COVID-19. However,
in 2020, constfruction loans showed signs of a slight recovery, with an increase of
4.11%. The real estate sector, more sensitive to financial conditions, responded to
this weak recovery with an increase of 4.63%, but the level of construction output
continues to suffer. During the 2018 crisis, the construction sector emerged as the
second-largest sector with external debt problems, following the energy sector.
The increase of almost 40% in the basket rate had a rather negative impact on
the balance sheets of companies, with many facing serious difficulties in obtaining
financing, having to cease operations and, in the worst cases, being forced fo
declare a concordat. The pandemic added to this situation and made it extremely
challenging for companies to operate. Furthermore, the inability to halt the
depreciation of the TRY, despite numerous confroversial economic interventions,
indicates that the sector’s growth under high leverage is unsustainable.

DISCUSSION AND POLICY RECOMMENDATIONS
The findings of this study provide valuable insights info the complex relationship
between the Turkish economy and the country’s construction sector in the 2000s.

The results suggest that while the construction sector played a significant role in
promoting economic growth and development, over-reliance on the sector could
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lead to several challenges and vulnerabilities that may hinder long-term sustainable
growth.

The upward trends in input costs, such as labour and construction material
costs, indicate the need for policymakers and industry stakeholders to monitor
these costs and adopt measures fo mitigate the possible consequences of rising
input prices on profitability, cost control, inflationary pressures and investment
attractiveness. Further, the weak correlation between the construction sector's
production and furnover indices indicates issues such as low efficiency and elastic
demand. An additional aspect to consider is the opportunity cost of focusing
on the construction sector in terms of inefficient production. As resources were
allocated to the construction sector, other sectors with higher efficiency and
productivity could be neglected, resulting in suboptimal resource allocatfion and
reduced overall economic growth. To promote sustainable economic growth and
diversification in the long run, policymakers should consider these factors when
developing strategies tailored to the unique characteristics of the consfruction
sector.

Developing countries can learn from the confribution of the construction
sector to Turkey's economic growth and its impact on the development of other
sectors through infrastructure investments and employment. Supporting policies,
such as urban renewal laws and infrastructure investment, and incentives, such as
tax cuts and credit expansion for the sector, can effectively revive the sector during
economic downfurns in the short ferm. However, the sensitivity of the consfruction
sector to economic changes and external shocks experienced in the financial
crises of 2001, 2008 to 2009, the 2018 currency crisis and the COVID-19 pandemic
reveal that over-dependence on the construction sector may deteriorate
macroeconomic stabilisation.

Even worse, excessive investment and incentives may cause a total collapse
of the economy, particularly when the internal dynamics of the sector, such as
inefficient production, demand elasticity, low value-added production and
opportunity costs, are considered. To illustrate, the decline in construction output
since 2017, caused by COVID-19 and high inflation rates, led to a shortage of
housing supply, a rapid increase in housing prices and rents and social unrest.
This posed challenges for sustainable development and emphasised the need for
balanced growth across various sectors of the economy. Another important issue
that must be emphasised is the structure of the labour force in the consfruction
sector. Policies should be adopted to address the various issues affecting the
performance of the construction sector, such as informality in the labour market,
dependence on foreign labour and lack of skilled professionals and technicians.
Addressing these issues is essential for the consfruction sector to have a labour
force that is resilient to economic shocks and adaptable to evolving construction
techniques.

In conclusion, one of the most important key lessons for developing countries
is to ensure balanced economic growth and diversification, which can reduce
vulnerabilities to external shocks and create a more resilient economy. The other
lesson is fo establish a robust legal framework and effective regulations to manage
the growth and performance of the construction sector and ensure fransparency,
accountability and compliance with safety and environmental standards.
Moreover, addressing inefficiencies, such as lack of standardisation, insufficient
investment in fechnology and innovation and skills shortages, is crucial forimproving
productivity and efficiency. Workforce development through educatfion and
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fraining programmes can help address the shortage of skilled professionals and
technicians in the construction sector. Finally, policymakers should consider the
impact of fiscal and monetary policies on the construction sector and ensure that
these policies are sustainable in the long term. By learning from the challenges and
opportunities encountered by the Turkish construction sector, developing countries
can adopt effective policies and strategies to create a sustainable construction
sector that contributes to long-term economic growth and development in a
country.

CONCLUSIONS

In this study, the relationship between the constfruction sector and the economy of
a country was examined through the case study of Turkey within the framework of
two main concepts in the construction economics literature. The first perceived the
construction sector as the driving force of the economy and highlighted its sectoral
linkages and potential fo absorb unemployment. The second focused on issues in
the sector’s relationship with the economy, such as its sensitivity fo macroeconomic
conditions, the problem of idle capacity and excessive resource allocation.

Classical economic theories emphasise that the main goal of economic
development is the achievement of economic growth. Although economic
growth is necessary for development, it is not sufficient on its own (Todaro and
Smith, 2020). Hence, it is debatable whether an economic model centred on the
construction sector is sufficient to achieve this level of long-term economic growth.
In order to eliminate this question, a set of macroeconomic data, each dealing
with a different aspect of the relationship between the sector and the economy,
was analysed using descriptive statistical tools and interpreted in the light of local
and global economic developments in the 2000s.

The results revealed that particularly in periods when the construction output-
turnover ratio is negative when there is inefficient production in the sector, the
transfer of more resources to the sector does not provide the desired real and
sustainable economic growth. In addition, monetary policies that are not in line
with economic realities make the economy fragile and cause currency shocks in
countries with high current account deficits, such as Turkey. The highinflation caused
by these exchange rate shocks reduces the purchasing power of households and
limits their access to goods and services. In turn, this has a significant impact on the
quality of life, which is one of the objectives of economic development.

There are two significant limitations to this study. The first limitation arose from
the data provider’s alteration of the computation methods for the data, which
was not linked with the old series. This situation renders more comprehensive
research meaningless and makes it impossible to compare the data with that
of other countries. The second limitation pertained fo the methodology. Within
the scope of this study, only general frends and patterns were infended to be
identified. Therefore, only descriptive statistical tools and graphics were ufilised.
However, analysing the long-term and short-term relationships between the data
using econometric methods could lead to more precise conclusions. Thus, future
research should use comparable and robust data and econometric models for
different countries. Moreover, future research should focus on the possible effects of
excessive growth in the construction sector from social, spatial and environmental
perspectives.

288/PENERBIT UNIVERSITI SAINS MALAYSIA



Construction Sector Dynamics in Turkey

REFERENCES

Ali, Y., Sabir, M. and Muhammad, N. (2019). A comparative input-output analysis
of the construction sector in three developing economies of South
Asia. Construction Management and Economics, 37(11): 643-658. https://doi.
org/10.1080/01446193.2019.1571214

Alaloul, W.S., Musarat, M.A., Rabbani, M.B.A., Igbal, Q., Magsoom, A. and Farooqg, W.
(2021). Construction sector contribution to economic stability: Malaysian GDP
distribution. Sustainability, 13(9): 5012. https://doi.org/10.3390/su13095012

Ansar, A., Flyvbjerg, B., Budzier, A. and Lunn, D. (2016). Does infrastructure investment
lead fo economic growth or economic fragility? Evidence from China. Oxford
Review of Economic Policy, 32(3): 360-3%0.

Aveline, N. and Li, L.H. (2004). Property Markets and Land Policies in Northeast Asia.
The Case of Five Cities: Tokyo, Seoul, Shanghai, Taipei and Hong Kong. Hong
Kong: Maison Franco-Japanese/Centre for Real Estate and Urban Economics,
Hong Kong University.

Balaban, O. (2012). The negative effects of construction boom on urban planning
and environment in Turkey: Unravelling the role of the public sector. Habitat
International, 36(1): 26-35. https://doi.org/10.1016/j.habitatint.2011.05.003

Bekun, F.V. (2022). Mitigating emissionsin India: Accounting for therole ofrealincome,
Renewable energy consumption and investment in energy. International
Journal of Energy Economics and Policy, 12(1): 188-192. https://doi.
0org/10.32479 /ijeep.12652

Bon, R. (2000). Economic Sfructure and Maturity. Aldershot, UK: Ashgate Publishing
Ltd. https://doi.org/10.4324/9781315205274

. (1992). The future of intfernational construction: Secular patterns of growth and
decline. Habitat International, 16(3): 119-128. https://doi.org/10.1016/0197-
3975(92)20068-A

Bon, R., Birgonul, T. and Ozdogan, I. (1999). An input-output analysis of the Turkish
construction sector, 1973-1990: A note. Construction Management and
Economics, 17(5): 543-551. https://doi.org/10.1080/014461999371169

Chan, S.L. (2001). Empirical tests to discern linkages between construction and
other economic sectors in Singapore. Construction Management and
Economics, 19(4): 355-363. https://doi.org/10.1080/01446190010022686

Chiang, Y.H., Tao, L. and Wong, F.K. (2015). Causal relafionship between
construction activities, employment and GDP: The case of Hong Kong. Habitat
International, 46: 1-12. https://doi.org/10.1016/j.habitatint.2014.10.016

Devaragjan, S., Swaroop, V. and Zou, H. (1993). What Do Governments Buy?¢ The
Composition of Public Spending and Economic Performance. Policy research
working paper series no. 1082. Washington DC: The World Bank.

Dinlersoz, E.M. and Fu, Z. (2022). Infrastructure investment and growth in China: A
quantitative assessment. Journal of Development Economics, 158: 102916.
https://doi.org/10.1016/j.jdeveco.2022.102916

Donnges, C. (2010). Addressing unemployment and poverty through infrastructure
development as a crisis-response strategy. In A. Bauer and M. Thant (eds.),
Poverty and Sustainable Development in Asia: Impacts and Responses to the
Global Economic Crisis. Manila: Asian Development Bank, 275-297.

Drewer, S. (1980). Construction and development: A new perspective. Habitat
International, 5(314): 395-428. https://doi.org/10.1016/0197-3975(80)20028-4

PENERBIT UNIVERSITI SAINS MALAYSIA/289


https://doi.org/10.1080/01446193.2019.1571214
https://doi.org/10.1080/01446193.2019.1571214
https://doi.org/10.32479/ijeep.12652
https://doi.org/10.32479/ijeep.12652
https://doi.org/10.1016/0197-3975(92)90068-A
https://doi.org/10.1016/0197-3975(92)90068-A
https://doi.org/10.1016/0197-3975%2880%2990028-4

Faruk Buyukyoran and Hakan Yaman

Erfugrul, H.M. and Pirgaip, B. (2021). The nexus between construction investment
and economic development: Evidence from MENA countries. Construction
Management and Economics, 39(11): 932-947. https://doi.org/10.1080/0144
6193.2021.1998919

Esfahani, H.S. and Ramirez, M.T. (2003). Institutions, infrastructure and economic
growth. Journal of Development Economics, 70(2): 443-477. https://doi.
org/10.1016/50304-3878(02)00105-0

Flyvbjerg, B. (2008). Public planning of mega-projects: Overestimation of demand
and underestimation of costs. In H. Priemus, B. Flyvbjerg and B. van Wee
(eds.), Decision-Making on Mega-Projects: Cost-Benefit Analysis, Planning
and Innovation. Cheltenham, UK: Edward Elgar Publishing, 120-144. https://
doi.org/10.4337/9781848440173.00014

Ganesan, S. (2000). Employment, Technology and Construction Development: With
Case Studies in Asia and China. Aldershot, UK: Ashgate Publishing Ltd.

Giang, D.T. and Pheng, L.S. (2011). Role of construction in economic development:
Review of key concepts in the past 40 years. Habitat International, 35(1): 118-
125. https://doi.org/10.1016/j.nabitatint.2010.06.003

Gregori, T. and Pietroforte, R. (2015). An input-output analysis of the construction
sectorin emerging markets. Construction Managementand Economics, 33(2):
134-145. https://doi.org/10.1080/01446193.2015.1021704

Gruneberg, S.L. (1997). Consfruction Economics: An Introduction. Basingstoke:
Macmillan.

Gunluk-Senesen, G., Kaya, T. and Senesen, U. (2018). Promoting investment in the
Turkish construction sector: A structural path analysis. Economic Systems
Research, 30(3): 422-438. https://doi.org/10.1080/09535314.2018.1477739

Hillebrandt, P.M. (2000). Economic Theory and The Construction Industry. 3rd Ed.
Hampshire: Macmillan.

llhan,B.andYaman, H. (2011). Acomparativeinput-output analysis of the construction
sectorin Turkey and EU countries. Engineering, Construction and Architectural
Management, 18(3): 248-265. https://doi.org/10.1108/09699981111126160

llhan, B. and Yobas, B. (2019). Measuring constfruction for social, economic and
environmental assessment. Engineering, Consfruction and Architectural
Management, 26(5): 746-765. https://doi.org/10.1108/ECAM-03-2018-0112

Klinc, R. and Turk, Z. (2019). Construction 4.0: Digital transformation of one of
the oldest industries. Economic and Business Review, 21(3). https://doi.
org/10.15458/ebr.92

Lakshmanan, T.R. (2011). The broader economic consequences of transport
infrastructure investments. Journal of Transport Geography, 19(1): 1-12.
https://doi.org/10.1016/].jtrange0.2010.01.001

Lewis, T.M. (2009). Quantifying the GDP-construction relationship. In L. Ruddock
(ed.), Economics For the Modern Built Envionment. London: Taylor and
Francis, 34-59.

(2004). The construction industry in the economy of Trinidad and
Tobago. Construction Management and Economics, 22(5): 541-549. https://
doi.org/10.1080/0144619042000190234

. (1984). A review of the causes of recent problems in the constfruction industry
of Trinidad and Tobago. Construction Management and Economics, 2(1):
37-48. https://doi.org/10.1080/01446198400000004

290/PENERBIT UNIVERSITI SAINS MALAYSIA


https://doi.org/10.1080/01446193.2021.1998919
https://doi.org/10.1080/01446193.2021.1998919
https://doi.org/10.1016/S0304-3878%2802%2900105-0
https://doi.org/10.1016/S0304-3878%2802%2900105-0

Construction Sector Dynamics in Turkey

Norouzi, M., Chdfer, M., Cabeza, L.F., Jiménez, L. and Boer, D. (2021). Circular
economy in the building and construction sector: A scientific evolution
analysis. Journal of Building Engineering, 44: 102704. https://doi.org/10.1016/j.
jobe.2021.102704

Orhangazi, O.and Yeldan, A.E. (2021). The re-making of the Turkish crisis. Development
and Change, 52(3): 460-503. https://doi.org/10.7275/28046827

Qabaja, M. and Tenekeci, G. (2022). Nexus between construction sector and
economic indicators for Turkey and European Union evidenced by panel
data analysis. Engineering, Construction and Architectural Management,
30(5): 1978-2007. https://doi.org/10.1108/ECAM-10-2021-0927

Todaro, M.P. and Smith, S.C. (2020). Economic Development. London: Pearson.

Tse, R.Y.C. and Ganesan, IV, S. (1997). Causal relationship between construction
flows and GDP: Evidence from Hong Kong. Consfrucfion Management and
Economics, 15(4): 371-376. https://doi.org/10.1080/014461997372926

Tse, R.Y.C. and Raftery, J. (2001). The effects of money supply on construction
flows. Construction Management and Economics, 19(1): 9-17. https://doi.
org/10.1080/014461901452049

Turin, D.A. (1978). Construction and development. Habitat International, 3(1/2): 33—
45. https://doi.org/10.1016/0197-3975(78)90032-2

Wells, J. and Wall, D. (2003). The expansion of employment opportunities in the
building construction sector in the context of structural adjustment: Some
evidence from Kenya and Tanzania. Habitat International, 27(3): 325-337.
https://doi.org/10.1016/S0197-3975(02)00041-3

Wilhelmsson, M. and Wigren, R. (2011). The robustness of the causal and economic
relationship between construction flows and economic growth: Evidence
from Western Europe. Applied Economics, 43(7): 891-900. https://doi.
org/10.1080/00036840802600020

World Bank (1984). The Consfruction Industry, Issues and Strategies in Developing
Countries. Washington: World Bank.

Yiu, C.Y., Lu, X.H., Leung, M.Y. and lJin, W.X. (2004). A longitudinal analysis
on the relationship between construction output and GDP in Hong
Kong. Construction Management and Economics, 22(4): 339-345. https://doi.
org/10.1080/0144619042000176465

Zheng, S. and Liu, H. (2004). Interaction among construction investment, other
investment and GDP in China. Tsinghua Science and Technology, 9(2): 160-
167.

Zhu, R., Hu, X. and Liu, C. (2020). Structural analysis of inter-industrial linkages: An
application to the Australian construction industry. Consfruction Management
and Economics, 38(10): 934-946. https://doi.org/10.1080/01446193.2020.1785
627

PENERBIT UNIVERSITI SAINS MALAYSIA/291


https://doi.org/10.1016/j.jobe.2021.102704
https://doi.org/10.1016/j.jobe.2021.102704
https://doi.org/10.1080/014461901452049
https://doi.org/10.1080/014461901452049
https://doi.org/10.1016/0197-3975%2878%2990032-2
https://doi.org/10.1016/0197-3975%2878%2990032-2
https://doi.org/10.1080/00036840802600020
https://doi.org/10.1080/00036840802600020
https://doi.org/10.1080/0144619042000176465
https://doi.org/10.1080/0144619042000176465
https://doi.org/10.1080/01446193.2020.1785627
https://doi.org/10.1080/01446193.2020.1785627

