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An Input-Output Analysis and Import Dependency of the Turkish 
Construction Sector 

B. Ilhan1 and H. Yaman1
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TR-34437, Istanbul, Turkey 
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Abstract:  
The objective of the paper is to determine the construction sector’s role in Turkish economy, 
to analyze its interactions with other sectors and to examine its import dependency. This 
paper extends earlier analysis by using six input-output (IO) tables between the years of 
1973-1998. The results of the analysis indicated the increasing tendency of the share of the 
construction sector in Gross National Product (GNP) and national income (NI) in general 
sense. The tendency of GNP share of manufacturing is on the reverse direction of the 
construction sector while GNP share of services tends to increase; backward linkage 
indicators and output multipliers are high and stable, forward linkage indicators and input 
multipliers are lower; while construction inputs from manufacturing tend to decrease, the 
inputs from services increase. It is also indicated that import dependency of the construction 
sector tends to increase recently. Differences between Turkish construction sector and that of 
OECD countries are compared through the findings of the IO analysis. 

Keywords:  
Construction Sector, Forward and Backward Linkage Indicators, Import Dependency, Input-
Output Analysis, Turkish Economy 

1. Introduction  

This paper examines the economic role and import dependency of Turkish construction sector 
using six input-output (IO) tables compiled to date. Construction sector which is directly 
proportional with national economy is one of the most important sectors in the economy due 
to its share in GNP, its input-output relation with other sectors, employment volume and its 
effect on exportation. Construction sector is called as the impulsive, driving, stimulating 
sector since it activates more than two hundred industry branches affiliated to it. The 
construction sector as a determinant force on economic and social environment has an 
important role in national economy apart from the development level of the country. 
Examining the construction sector as an important sector in Turkey is especially important 
due to its place in the national economy and its interactions with other sectors. In this paper 
the construction sector from different points of view is analyzed using IO tables between the 
years of 1973 and 1998 following the method used in the article by Bon et al. (1999). Turkish 
construction sector is analyzed using four IO tables compiled between the years of 1973–
1990 by Bon et al. This paper extends earlier analysis by using the six input-output (IO) 
tables between the years of 1973–1998. 

The theoretical structure, the importance of IO analysis and the construction sector are 
studied. The content and structure of Turkish IO tables and IO import tables are introduced. 
The results of the IO analysis of the Turkish construction sector are interpreted and presented 
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by histograms. Then, the comparison between the Turkish construction sector and that of 
OECD countries (for further details see, Pietroforte and Gregori, 2003) are pointed out in 
conclusion. 

2. Input-Output Analysis and The Construction Sector 

Input-output model defines and analyzes economic structure in terms of interactions with 
each other and household (Suh and Kagawa, 2005). IO tables are used widely for defining 
and explaining economic, social and environmental issues. For instance, the IO model 
presenting inter-sectoral relations and supply-demand relations with quantitative values is the 
most efficient tool used for analyzing existing economic situation, determining next 
economic model and estimating (Chiang et al., 2006). Inter-sectoral approach collects 
information reflecting structural characteristics of the national economy on a table known as 
input-output table which covers raw data, in accordance with a specific technique. Economic 
structure is analysed by means of coefficient matrixes and inverted matrix derived from this 
table.  

Each sector takes place on the table for two times, once in the row as the producing sector 
and once in the column as resource consuming sector. Order of the sectors on the table must 
be the same as on the row and column. Rows on the table show output of the sector, in other 
words usage areas of the product and services; the columns show input, in other words where 
the product and services are supplied from. Although the construction sector uses 
considerable amount of input from other sectors, particularly from manufacturing sector, it 
does not supply goods to any other sector. It means that the construction sector needs output 
of the other sectors in order to produce and when the production of the construction sector 
increases outputs of the other sectors increase simultaneously. 

2.1. Construction Sector in OECD Countries  

Pietroforte and Gregori (2003) studied the performances of the construction sector of eight 
developed OECD countries, which are Australia, Canada, Denmark, France, Germany, the 
Netherlands, Japan and USA between 1970 and 1990. The role of the construction sector 
within the economy and its relationship with other sectors are analyzed by using OECD IO 
tables covering the twenty years period. It is examined the share of the construction sector in 
GNP and in NI; and the construction technologies depending on the change of construction 
inputs from manufacturing and services and finally linkage indicators of the construction 
sector. The IO tables used in the analysis are aggregated to seven major sectors which are 
agriculture, mining, construction, manufacturing, trade, transport and services. It is shown 
that all value of the countries tends to decrease between 1970 and 1990 in terms of the 
construction sector. The continuous decrease of the construction sector shares in GNP and NI 
except Canada, Japan and Australia, supports the argument that the bigger the economy the 
smaller the construction sector. It is also stated that the amount of the construction inputs 
from manufacturing and services are mutually replacing. This also means that construction 
technologies are changing in time. 

2.2. Turkish Input-Output Tables  

The role and importance of the construction sector in the national economy, its interactions 
with other sectors and import dependency is analysed in this paper using IO tables issued by 
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Turkish Statistical Institute (TUIK) between the years of 1973 and 1998. IO tables of 1973, 
1979, 1985, 1990, 1996 and 1998 are aggregated to nine major sectors so as to analyse the 
Turkish construction sector. IO tables of 1973, 1979, 1985 and 1990 consist of 64 sectors and 
1996 and 1998 IO tables consist of 97 sectors. Input coefficient matrix (A), Leontief 
Matrix (I-A) and Leontief invert matrix (I-A)-1 (See Appendix) are derived via aggregated 
IO tables so as to determine mutual interaction and effects of the construction sector with the 
other sectors, total and direct effects of the other sectors on the construction sector. Then the 
outputs of the matrixes are interpreted.  

2.3. Input-Output Tables for Imports 

Imported inputs supplied from the other sectors, backward and forward linkage indicator in 
importation, importation rate of input in GNP and imported input share in total input are 
analyzed in order to determine the import dependency of the construction sector. IO tables for 
imported product and services issued by TUIK are used to examine the import structure and 
import dependency of the sector. IO tables for import are issued as an addition to IO tables 
and show imported intermediate inputs. Import dependency can be measured using 
Importation invert matrix derived from aggregated IO tables and that of imported product 
and services. 

3. Data Acquired From Input-Output Tables 

Data series acquired from six IO tables between the years of 1973 and 1998 are shown in 
Table 1. Key findings are depicted and interpreted using histograms. 

Table 1: Data acquired from IO tables, 1973-1998 

Share of construction in GNP and national income can be defined as the indicator of its role 
changing in various stages of economic growth and development of construction sector. It is 
determined that construction sector follows the bell-shaped pattern of the manufacturing 
sector as being the old engine sector of economy and supporter of the sector uses for 
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production and development model (Bon, 1992). Figure 1 shows share of the construction 
sector in GNP and NI. The share of construction sector in GNP and NI shows an increasing 
tendency in general sense. Increases and decreases occurring in the construction sector are 
closely related with the economic status of the country. Oil crises breaking out in 1973-1974 
and in 1979-1980 affected construction sector negatively as well as all sectors. Shrinkage is 
seen in construction sector in 1990s due to the global crisis of 1994. 
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Fig. 1. Construction Sector’s Share in GNP 
and NI 

Fig. 2. Share of Manufacturing and Services 
in GNP 

GNP share of manufacturing and services can be seen in Figure 2. The share of 
manufacturing in GNP declines between the years of 1973 and 1979, 1985 and 1990, 1996 
and 1998, and increases between the years of 1979 and 1985, 1990 and 1996. This tendency 
of manufacturing is on the reverse direction of the construction sector. Manufacturing 
generates 25% of GNP maintaining its sector position of having the biggest share in GNP 
again. The share of services in GNP tends to increase as the construction sector. It means that 
manufacturing and services sectors will shift in near future in terms of input quantities they 
supplied for the construction sector. 

The backward linkage indicators measure the proportion of a sector’s direct inputs that come 
from other sectors of the national economy, rather than primary inputs. The output multipliers 
measure the total effect of a monetary unit change in final demand for the goods and services 
of the construction sector on the output of all sectors. The forward linkage indicator shows 
the proportion of a sector’s direct output that goes to other sectors of the national economy 
rather than to final consumption. The input multiplier measures the effect of a monetary unit 
change in primary input available to a sector on the input of all industries (Bon et al., 1999). 
Output multipliers are also called total backward linkage indicators and input multipliers are 
called forward linkage indicators. Forward and backward linkage indicators reflecting the 
“pull” and “push” power of sectors for other sectors must be taken into consideration for 
investment decisions. 

Figure 3 shows the ‘pull effect’ of the construction sector. Minor increases and decreases of 
backward linkage indicator of the construction sector do not change much. Total production 
increase given rise by one-unit final demand increase in construction sector shows similar 
tendency with backward linkage indicator. It may be said that the construction sector is one 
of the sectors in the economy having the strongest backward linkage indicator. If the 
backward linkage indicator is high, it means that the sector supplies many inputs from other 
sectors.  
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If output multiplier is high, it means that one-unit final demand increase in the sector 
increases total production, in other words, it activates the other sectors by providing input. It 
means that total production increases as a result of the production increases of the mentioned 
sectors. 
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Fig. 3. Construction Backward Linkage 
Indicators and Output Multipliers  

Fig. 4. Construction Forward Linkage 
Indicators and Input Multipliers 

The result of the “push effect” (power of feeding other sectors) analysis of the construction 
sector can be seen in Figure 4. The contribution for development of the sectors using output 
of one sector as input is defined as the forward linkage indicator. The increase of one-unit 
final demand in all sectors in a specific sector production is described as input multiplier of 
the sector. 

Forward linkage indicator of the construction sector, in other words, the contribution of the 
construction sector to the production of the other sectors equals to zero between the years of 
1973 and 1990. It means that the construction sector does not provide input to the other 
sectors. An increase occurs between 1990 and 1998 in forward linkage indicator even minor. 
Input multiplier of the construction sector, in other words, increases in the production of the 
construction sector given rise by one-unit final demand increases in all sectors is fixed 
between 1973 and 1979 and shows 1. After 1990, it is seen that the value increases together 
with increasing of forward linkage indicator. Lower forward linkage indicator indicates that 
maintenance and repair sector as a sub-sector of the construction sector in Turkey has not 
developed yet. 

Direct and total construction input coming from manufacturing is shown in Figure 5. It can be 
seen that direct and total manufacturing input does not show any changes between 1973 and 
1990 and remain approximately in the same levels. Goods of manufacturing needed to 
produce 1 unite in the construction sector called as “direct manufacturing input” or as 
technical coefficient. It is 0,38 in average. Increase in goods of manufacturing caused by one-
unit final demand increase in the construction sector, called as “total manufacturing inputs”. 
It is 0,60 in average. However, it is seen that direct and total manufacturing input decrease 
between 1990 and 1998. 
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Fig. 5. Direct and Total Construction Inputs 
from Manufacturing 

Fig. 6. Direct and Total Construction Inputs 
from Services 

Figure 6 shows the direct and total construction inputs from services. The input that the 
construction sector provides from services directly, in other words services needed to produce 
1 unit in the construction sector decrease between 1973 and 1995 and the value is 0,02 in 
average. Input provided by services to the construction sector increases after 1985. Although 
the input is approximately 0,05 in 1996, it decreased to 0,04 in 1998 it is quite higher 
compared with the value between 1973-1985. The input increase ensured in services led by 
the increase of one-unit final demand in the construction sector, total construction input from 
services shows parallelism with direct services input. Total input which is decreasing 
between 1973-1985 increases after 1985. 

4. Data Acquired From Input-Output Tables for Imports 

Data series acquired from six IO tables for imports between the years of 1973 and 1998 are 
shown in Table 2. Key findings are depicted and interpreted using histograms. The backward 
and forward linkage indicators in importation, construction sector’s share of imported input 
in GNP production and the construction sector’s share of importation in total input usage are 
analyzed in order to determine the import dependency of the construction sector. 

Table 2: Data acquired from IO tables for importation, 1973-1998 
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Figure 7 shows the direct imported construction inputs from manufacturing. While direct 
imported manufacturing input appears as lumpy between 1973-1998, it shows increase 
tendency in general sense. Import dependency of the construction sector as per input provided 
from manufacturing has been increasing. 
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Fig. 7. Direct Imported Construction Inputs 
from Manufacturing 

Fig. 8. Construction Backward and Forward 
Linkage Indicators in Importation 

When final demand of the construction sector increases one unit, total direct and indirect 
imported input needed from abroad shows “backward linkage indicator” of the construction 
sector in importation .When final demand of all sectors increase one unit, input needed from 
abroad for the construction sector shows “forward linkage indicator” in importation. High 
backward linkage indicator equal to column totals in importation invert matrixes and forward 
linkage indicator equal to row totals. It means that the dependency on importation is very 
high.  

Backward and forward linkage indicators in importation between 1973-1998 are shown in 
Figure 8. It is seen that backward linkage indicator of the construction sector between 1973-
1998 are lumpy. Backward linkage indicator showing a decreasing tendency between 1973-
1979 turns to an increasing tendency between 1979-1985. It is seen that forward linkage 
indicator in importation shows the input needed to be imported from abroad due to the one-
unit increase in final demand of all sectors. It is zero between 1973 and 1998. This is because 
of zero input from construction sector to the other ones. However, forward linkage indicator 
in importation of the construction sector of that outputs go to the other sectors via 
maintenance and repair sub-sector which is developing slightly in recent years, being zero 
means that construction sector is not dependent on importation in this field.  

Figure 9 presents the construction sector’s share of imported input in GNP production. It 
tends to increase in general between the years of 1973-1998. 
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Fig. 10. Construction Sector’s Share of 
Importation in Total Input Usage 

The share of importation in total input usage is shown in Figure 10. It is seen that share of 
importation in total input used by construction sector shows an increase tendency between 
1973 and 1998. It lies parallel with the share of importation of construction input in GNP. 
The share of imported input in the GNP of the construction sector is increasing regularly. It 
means that the construction sector is getting more and more dependent on importation. 

5. Conclusions 

The results of the IO analysis of construction sector in Turkish economy indicate that the 
backward linkage indicators of the sector are high while the forward linkage indicators are 
low. In other words, while its power to stimulating other sectors is high, its push effect is 
quite lower. Contribution of services to the construction sector has shown an increasing 
tendency in recent years while the inputs supplied from manufacturing decrease. However, 
this increase does not mean that services and manufacturing sector will replace with each 
other in terms of inputs which are provided for the construction sector. Although direct and 
total inputs from manufacturing sector have decreased in recent years, it is ten times bigger 
than the inputs supplied from services. Thus, manufacturing sector still provides the greatest 
input for the construction sector. Imported inputs supplied from other sectors, forward and 
backward linkage indicators in importation, the construction sector’s share of imported input 
in GNP production and share of importation in total input usage which are examined as 
indicators of import dependency show that Turkish construction sector is becoming more and 
more dependent on importation. 

Findings of the IO analysis of Turkish construction sector show that the construction sector 
has an important role in Turkish economy. The construction sector accelerates other sectors 
by means of inputs it supplies from them. Promoting studies for the construction sector and 
the other sectors which are fostering it should be carried out in order to develop national 
economy and to increase employment. However, imported inputs need to be used in case of 
increasing demand of construction sector when domestic inputs are not meeting the demand. 
Thus construction sector can be considered to be in a critical position in the usage of 
imported inputs. 

It is a well-known fact that the construction sector has an important share in GNP; it provides 
a wide variety of employment possibilities embodies capital and has strong links with the 
other sectors. However the characteristics of the construction sector in OECD and developing 
countries are very different. 
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One of the most important differences is the status of the maintenance and repair sub-sector. 
It is observed that the maintenance and repair sector is a sub-sector of the construction sector 
in OECD countries. Those have robust infrastructure and construction sector grows 
gradually. Although construction sector in Turkey grows dramatically and residential and 
infrastructure investments have a considerable share in national economy recently, the 
maintenance and repair sub-sector does not develop as it should be. It indicates that the share 
of construction sector in GNP in OECD countries shows a decreasing tendency, while there is 
an increasing tendency in Turkey’s GNP. 

The construction sector is also different in OECD and developing countries in terms of inputs 
provided to the sector. Manufacturing sector provides the greatest input for the Turkish 
construction sector. It is observed in OECD countries that manufacturing sector changes its 
role with services. It means that characteristics of the construction input have undergone a 
considerable change. The construction sector in OECD countries and Turkey has differences 
in terms of construction methods and technologies used. Another major difference is the 
contribution of the construction sector to the other sectors. The construction sector in OECD 
countries supplies goods and services to the other sectors as intermediate input via 
maintenance and repair sub-sector. This is not applicable for Turkish construction sector 
since maintenance and repair sector has not been developed in Turkey as much as necessary.   
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