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ABSTRACT

Energy sector plays a fundamental part (either as a cause or the as a facilitator) in the economic
growth process. As known, agricultural sector also plays a strategic role in the process of economic
development of a country. Agriculture and energy sector are considered to be important drivers of the
economy due to their strong inter-industrial linkages. The purpose of this study is to analyse the structural
interdependency of the agriculture, food and energy sectors in Turkey. In this study, it has been discussed
whether agriculture, energy and food manufacturing industries can be considered as the drivers of the
Turkish economy. For this purpose, the input-output tables constructed by the TurkStat national accounts
in 2012 has been employed and several multipliers have been calculated by using input-output tables.
According to the multipliers, employment creation capacity of agriculture, energy and food
manufacturing sector is relatively weak. However, their income creation impact is remarkably high.
Among the others, agriculture is the most income creative sector in case of final demand increase in the
economy. Similarly, energy sector has key role in the economy, since it's both direct and indirect income
generating effect is quite high. These results ensure useful information for policy makers to stimulate
growth via more appropriate investments in the economy.
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TURKIYE'DE TARIM, GIDA VE ENERJI SEKTORLERININ

YAPISAL ANALIiZi: BiR GIRDi-CIKTI MODELI
OZET

Enerji hem bir faktér hem de bir hizlandiran olarak ekonomik biiyiime siirecinde temel bir role
sahiptir. Bilindigi gibi, tarim sektori de bir iilkenin ekonomik kalkinmasinda stratejik bir rol
oynamaktadir. Tarim ve enerji sektorleri giiglii endiistriler aras1 baglantilart nedeniyle ekonominin énemli
itici faktorleri olarak kabul edilmektedirler. Bu ¢alismada tarim, gida ve enerji sektorlerinin Tirkiye
ekonomisi i¢in onemli itici sektdrler olup olmadigi tartisilmaktadir. Bu amagla, TUIK' nun 2012 yil
ulusal hesaplar1 ile olusturdugu Girdi-Cikt1 tablolart kullanilmis ve bu tablolar kullanilarak g¢esitli
carpanlar tiiretilmistir. Carpan analizine gdre, tarim, enerji ve gida imalat sanayi sektorlerinin istthdam
yaratma etkileri olduk¢a yiiksektir. Tarim sektorii, nihai talep artist durumunda tiim sektorler iginde en
yiiksek gelir yaratici etkiye sahip sektordiir. Benzer sekilde, hem dogrudan hem de dolayli gelir yaratma
etkisi ¢ok yiiksek oldugundan, enerji sektorii ekonomide anahtar bir role sahiptir. Bu sonuglar, uygun
yatirimlarla biiylimeyi tesvik etmek i¢in politika yapicilara dnemli bilgi saglamaktadir.

Anahtar Kelimeler: Tarim ve gida sektorlerinde enerji kullanimi, Girdi-¢ikt1 analizi, Tiirkiye.

1Akdeniz Univerisity, okarkacier@akdeniz.edu.tr.
’Akdeniz Univerisity, guldenboluk@akdeniz.edu.tr, Antalya, Turkey.
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1.Introduction

Agriculture is both important consumer and producer of energy. Agriculture uses
energy directly or indirectly in the form of diesel, electricity, fertilizer, irrigation water,
chemicals, machinery etc. (Singh et.al., 2002). Knowledge about energy use in
agriculture is important since it can improve the understanding of how to reduce the
unstable use of limited energy resources .Moreover, problems with the use of energy in
agriculture are concern of researchers and policy makers because fossil energy is
limited and has adverse effects on environment (Dalgaard et.al., 2001). As known,
environmental pollution and/or environmental degradation are closely linked to energy
consumption in the economies. Therefore, efficient use of energy resources supports to
achieve increased production and productivity and contributes to economy, profitability
and competitiveness of agriculture sustainability to well-being in the rural areas (Singh
et.al., 2002).

In fact, energy use in agricultural sector depends on the size of population
engaged in agricultural activities, the size of land and the level of mechanization
(Ozkanet.al., 2004). Agriculture is of key importance to Turkey both in economic and
social terms. Although the share of agriculture has diminished during the recent years,
around 20 % of Turkish workforce was still employed in agriculture in 2016, while the
sector accounted for 9 % of Turkish GDP (TurkStat, 2016).Turkey is a middle-to high
income country and is on an upward trajectory in terms of economic growth. Per capita
income levels increased from USD $ 3,000 to nearly $10,000 level over the past 15
years. Turkish economic growth that have been going on have created a strong economy
that is based on high demand for energy (IEEFA, 2016). The total primary energy
demand is estimated to reach 218 Mtoe by 2023 from the current level of 125 Mtoe
(MFA, 2017).The total primary energy demand is estimated to reach 218 Mtoe by 2023
from the current level of 125 Mtoe (MFA, 2017).The demand has reached to such a
high extend that energy sector had turned into one of the most important sectors.
Turkey's energy sector attracted substantial interest in the investors community thanks
to liberalization and markets reforms in electricity sector. During the last decade, market
reforms have proceeded in electricity and gas sector. These market reforms triggered a
private investment boom (electricity generating capacity doubled between 2007 and
2014). Turkey's energy demand will double during the next decade, which calls for an
investment requirement of minimum 100 billion USD (Deloitte, 2016).

There has been many studies analyzing the Turkish economy by using Input-
Output (hereafter 1-O) model. Tiirker (1999) analyzed the relative importance of
forestry sector and found little contribution of sector to whole economy. Aydin (2001)
analyzed the structural change in manufacturing sector by using several 1-O tables of
Turkish economy. Author found manufacturing and transportation industries were key
sectors of the Turkish economy and these sectors mostly produced intermediate goods.
Tung (2004) analyzed the structural change of Turkish economyin a comparative way
after 1980 using three 1-O models. Author found increase in output was mainly due to
increase in final demand and manufacturing sector experienced remarkable increase in
the country. Karkacier and Goktolga (2005) analyzed the interdependency of agriculture
and energy sector in Turkey and concluded that final demand multiplier of agriculture
sector was 1.2778. Condur and Evlimlioglu (2007) examined the importance of mining
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sector for the Turkish economy by using 1-O model. Authors found mining sector has
the highest backward linkage coefficient among the others and it's income creating
effect is considerably high. Atan (2011),analyzed the effect of intermediate goods on the
structure of whole Turkish economy and inter-sectoral linkages by using I-O tables of
2002. Author found energy, transportation and telecommunication sectors were the key
industries in Turkish economy. Yilanci (2008), analyzed the key sectors in Turkish
economy by using 1998 I-O Table and found agriculture, trade, transportation and
communication sectors were the key sectors among the other in the economy. Caliskan
and Aydogus (2011) analyzed the sources of industrial growth in Turkish economy by
using Syrquin Decomposition model for two sub-periods, namely 1985-1990 and 1990-
2002. Authors concluded that export-led growth policies implemented after 1980 were
mostly ineffective in the short run. Goktolga and Ozkan (2011) evaluated the relative
importance of transportation sector by comparing two I-O tables (1998-2002) for
Turkey. Authors founded that transportation sector grew unstable between 1998 and
2002. Moreover, maritime transportation was key sector in transportation and
transportation sector has high potential in terms of indirect effect among the others.
Tasc1 (2013), provided structural analysis of "information, communication technologies
(ICT)" sectors in Turkish economy by using two I-O tables (1998 and 2002) prepared
by OECD. Author concluded that ICT sector was growing rapidly and able to create
significant amount of job opportunities in spite of the financial crises. Ugurlu and
Tuncer (2017), analyzed the relative contributions of manufacturing and service
industries employment and growth in the Turkish economy by using two different 1-O
tables (1995 and 2011). Authors found while manufacturing sector contributed
significantly to the economy, service industries ensured limited contributions to
country's output. Moreover, manufacturing sector mostly concentrated on the consumer
and low to technology goods. Giil (2017) analyzed the construction sector in Turkey by
using 1-O model and aimed to discuss whether construction sector is a key driver of the
economy. Author also analyzed the backward and forward linkages of the construction
sector. Author found that contribution of the construction industry in terms of creating
inputs for other industries is quite low while the industry has stronger backward
linkages.

As summarized by the previous studies, manufacturing and energy sectors come
to the fore in the development of the country's economy. These I-O studies, however,
mostly have used former I-O tables of TurkStat. As known, TurkStat has recently
prepared and published the latest version of 1-O tables (2012) of Turkish economy.
Therefore, our paper has ensured relatively new structural analysis of the Turkish
economy by using latest and updated I-O tables of TurkStat.

The purpose of this study is to analyse the structural interdependency of the
agriculture, food and energy sectors in Turkey. An input—output model is useful in
analysing the economic relationshipsand linkages among major sectors of an economy.
Economists regularly use input-output models to examine the economic
interrelationship among the agricultural, food and other sectors of the economy, such as
the food, agriculture and energy sectors. Using input—output analysis, it is possible to
project output requirements that must be met by the agricultural and food sectors, given
a change in output in the energy sector of the economy.
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2. Data and Methodology

Input-Output analysis had their roots in economic theory with Francois
Quesney's study entitled "Tableau Economique™ in 1758. Quesney's original work was
the forerunner of the modern multiplier concept and stressed the interdependence of
economic activities (Coon et.al., 1985). However, the first comprehensive study
developed by Leon Walras with the "Elements d'economicpolitique pure”. Walras
showed interdependence among producing sector of the economy and the competing
demands of each sector for the factors of production. Walras attempted to explain
mathematically the relationbetween producer and consumer sectors by means of
simultaneous linear equations (Coon et.al., 1985). These studies served as a source of
inspiration for Professor Wassily W. Leontief of Harward University. Leontief
developed a general theory of production based on the notion of economic
interdependence. The input-output model first developed by Wassily Leontief can be
described as a general equilibrium model examining the cross-linking between
production and consumption units that constitute economic construction. It focuses on
economy, sectoral changes and resulting employment effect (Ozdil-Turdalieava, 2014).

Input-Output analysis identifies the linkages or interdependence between various
industrial groups within an economy. I-O tabulates and describes the interrelations
among different sectors that purchase goods and services from other sectors and which
in turn produce goods and services that are sold to other sectors. 1-O is especially well
suited to assessing how changes in one or more sectors of the economy will impact on
the total economy (Atan and Aslanturk, 2012). Input-Output Tables also ensure
information about key sectors of the economy for policy evaluation and formulation
(Satiroglu, 1981).

An 1-O table describes the flows among the various sectors of the economic
transactions in a given period of time. Transactions of goods and services are broken
down by intermediate and final use. Rows describe production sectors outputs, columns
represent sectors which use outputs of production as intermediate goods (Aydogus,
2010). In other words, the rows refer to the distribution of output from the sector, while
columns represent the input composition that the industry needs for output (Miller-
Blair, 1985).

In this study, we compiled I-O tables from the last published TurkStat (2012)
National Account tables and reduced them to ten sectors.We applied mathematical
operations on the matrices obtained from the aggregate I-O Tables to calculate the
Matrix of Input Coefficients, Leontief Matrices and Leontief Inverse Matrices, which
determine the agriculture, energy and food manufacturing sector's position in the
country's economy and their mutual interaction with other sectors. We analyzed the
matrices and interpreted our findings as well.

In the aggregated I-O Matrix that we used to compute the Leontief Inverse
Matrix, the set of simultaneous equations employed for the solution of the matrix
algebra in the simultaneous equations system of each element involved is as follows:

X117+ X2+ X3+ Y1 =X
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Xo1+ X2 + Xo3 + Y2 = X

X31+ Xz2 + Xz3 + Y3 = X3 (2).

Here;
Xij = sales from i sector (row) to j sector (column)
Y;i = final demand sales from sector i
Xi = total output of the i sector

The elements in the tables Aj; = x;j / X refers to inter-sector relationships. This
equation can be rearranged.

Xij =aij .Xjhere sales from sector j to sector i depend on the output quantity of
sector j, and it is defined as the technical coefficients or input coefficient of sector j’s
input requirement (Jones, 1997).

When a;s are placed, equivalence for the following producer sectors can be
rewritten as follows:

anXy +apX; + aXs +Y1 = X;
an X1 +apX; + axXs +Y,= X;
a3 Xy +apX; + ampXs +Yz3= X3 (2).

Equality (2) indicates the interconnectivity of each sector over all sectors, since a
sector’s output level depends on other sectors’ output level. For this reason, if the final
demand () is left on the right part of the equation.

Xi—anX;—apXs—aiXs =Y
—anXy + Xz - apXo—asXs=Y;
—az Xy +agXy +X3—-aXz=Y;3 (3).
or,
(1-a11)Xy - apXp -aXs = VYp
-an X1 + (l-an)X; —axn Ys=Y;
-a31 X1 — apXy + (1-a33) X3 =Yz  (4).

Matrix notation can be used to simplify the system.
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(1_3-11) —a, —a Xl
—ay (1-ay) —ay (o X, =Y,
—ay —ag (1 - a33) Xs

or it can be simplified further as
* AX=Y (5).

(5) The elements of the matrix *A are similar to those of the Technical
Coefficients Matrix calculated from the Industrial Operations Table.This (*A) matrix
differs from the Technical Coefficients Matrix: We subtract the diagonal elements of the
matrix *A from number 1. The second difference is that the sign of the other elements is
negative except for the diagonal elements.Input Coefficients (Technical Coefficients)
Matrix is named A Matrix. *A matrix in Equation (5) is the matrix (1-A), which is
called the LEONTIEF Matrix. As stated above, Leontief matrix is obtained by
subtracting the input coefficient matrix (A) from Unit Matrix (I) (ilhan and Yaman,
2011). The diagonal elements of the Leontief matrix are positive while its other
elements are negative (Haeussler- Paul, 1987).

1 0 0| |a; a, ag
1-A)=0 1 0|-|a, a, a,
0 01

a, @y Ay
Thus equation (5) can be written as
(1-A) X =Y (6).
(1-A) = *A
If Equation (6) is solved for equilibrium output level X,
X = (1-A)'Y (7) is obtained.

The inverse of Leontief Matrix (I-A)™ is defined as Leontief Inverse Matrix. In
order to obtain a sector's output for a specific period, Leontief Inverse Matrix is
multiplied with final demand vector as seen Equation (7) (ilhan and Yaman, 2011).
Equation (7) also gives the equilibrium solution of the input-output system. We can use
this equationto find the necessary amount (in monetary terms) to increase the output of
all other sectors when the final demand () changes (for example 1 unit increase).In
Equation 7, (1-A)* Leontief is called as Leontief inverse matrix. This "key matrix
(Leontief inverse matrix)" shows output rises in each sector due to the unit increase in
final demand. The row and column totals of the elements of this matrix indicate the
increase in production in all related sectors as direct (primary impact) and indirect
contributions (secondary, tertiary + effects) (Jones, 1997).
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3.Emprical Results

Our main objective is to understand how valid is the argument of “energy and
the agriculture are the main driving force of economy especially in developing
countries”, as mentioned in the previous sections, in case of Turkish economy. The
implicit idea behind this argument is that in developing countries investment
expenditures in energy and agriculture constitute the main demand that triggers the
overall growth in the economy. Therefore, agriculture and energy industry pull
investment expenditures and creates strong backward linkages in Turkish economy. If
the above argument is valid for Turkey then agriculture and energy industries should be
considered strategic and crucial in maintain sustained economic growth of the country.

We start by looking at the linkage coefficients of industries. Table 1 shows the
"transaction table for Turkish economy that has been subdivided into 10 sectors:
sectors; (1) Agriculture®, (2) mining and quarrying, (3) food, beverages and tobacco
products, (4) other manufacturing, (5) energy”, (6) Constructions and construction
works (7) Trade, (8) Transportation, (9) Tourism and (10) Other Service sectors. The
transaction table summarizes the annual TL value of the operations. This table records
the flow of goods and services among industries.

Table 1: Transaction Table (Million TL)

Sectors 1) ) ®) (4) () (6) () (8) 9) (10)
Agriculture (1) 29111 116 47477 6540 8 101 130 11 2346 1439
Mining (2) 446 1530 280 13909 1734 4584 757 252 95 468
Food Manufacturing (3) 6229 33 19064 910 48 94 1515 197 15085 | 2831
Other Manufacturing (4) 6163 2583 7850 | 181390 | 1797 73703 | 14962 | 20059 | 2085 | 33189
Energy (5) 1447 981 1994 28352 | 64014 576 4606 815 2350 | 11906
Construction (6) 359 92 350 1501 2584 46730 2850 444 474 10751
Trade (7) 5064 1181 | 12379 | 39504 1326 13907 7271 14127 | 4116 | 12099
Transportation(8) 2641 1935 7625 25684 1226 6024 18094 | 55120 1252 14094
Tourism (9) 20 61 174 1288 101 336 2060 529 650 7661
Other Services (10) 1367 1682 5687 29194 6316 14697 | 46558 | 13960 | 7182 | 108918
Output at basic prices 178745 | 32739 | 173280 | 730662 | 154721 | 297839 | 288644 | 272994 | 85422 | 741717

Table 1 shows the basic structure of the I-O table (also called transaction

matrix). Basically, the rows represent the outputs (suppliers) and the columns the
destination of inputs (users) (D'Hernoncourtet.al., 2011). The columns in this table show
the value of the inputs absorbed by the industries and the payment to primary inputs.

3 Agriculture sector consists of i) products of agriculture, hunting and related services, ii) products of
forestry logging and related services, iii) fish and other fishing products;aquaculture products;support
services to fishing (TURKSTAT, 2017).

4 Energy sector consists of electricity, gas, steam and air conditioning, natural water;water treatment
and supply services, iii) sewerage services, sewage sludge;waste collection, treatment and disposal
services;materials recovery services;remediation services and other waste (TURKSTAT, 2017).
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Along the rows, the distribution of products into various industries and final demand
categories are shown.

The matrix of technical coefficient (A matrix) is shown in Table 2. This matrix
is obtainedby dividing each entry in the transaction table by its column total, i.e. the
total output of the respective industry. Thus, an element in this matrix, expressed as a
percentage, shows the direct requirement from the supply to the industry.

Table 2: A matrix: Technical Coefficient

Sectors 1) ) ®) (4) (®) (6) ) (8) 9 | (10)
Agriculture (1) 0,16 0 0,27 | 0,01 0 0 0 0 0,03 0
Mining (2) 0 0,05 0 0,02 | 0,01 | 0,02 0 0 0 0
Food Manufacturing (3) 0,04 0 0,11 0 0 0 0,01 0 0,18 0
Other Manufacturing (4) 0,03 | 0,08 | 0,05 [ 0,25 | 0,01 | 0,25 | 0,05 | 0,07 | 0,02 0
Energy (5) 0,01 | 0,03 | 0,01 | 0,04 | 0,41 0 0,02 0 0,03 | 0,05
Construction (6) 0 0 0 0 0,02 | 0,16 | 0,01 0 0,01 | 0,02
Trade (7) 0,03 | 0,04 | 0,07 [ 0,05 [ 0,01 | 0,05 | 0,03 | 0,05 [ 0,05 | 0,01
Transportation(8) 0,02 | 0,06 | 0,04 [ 004 | 0,01 | 0,02 | 0,06 0,2 0,02 | 0,02
Tourism (9) 0 0 0 0 0 0 0,01 0 0,01 | 0,02
Other Services (10) 0,01 | 0,05 | 0,03 ([ 0,04 [ 0,04 | 0,05 | 0,26 | 0,05 | 0,08 | 0,01

That is, for each million TL of output produced by the agricultural sector, the
agricultural sector must purchase from the mining and quarrying sector 0.002 million
TL, from food, beverages and tobacco 0.035 million TL, from other manufacture
0.0034million TL, from energy 0,008 million TL , from construction 0,002 million TL ,
from trade 0,028 million TL, from transportation 0,015 million TL, from tourism 0,000
million TL and from other services 0,008 million TL. These coefficients show the
direct effects in all sectors due to a one TL change in output in a particular sector. Direct
effects are simply the production changes equal to the immediate final demand changes.

If we compare the magnitude of co-efficients for agriculture, energy and food
manufacturing sectors in Table 2, while agriculture gives the highest amount of the
input to food manufacturing sector (rowl, cell 4), it's input contribution to energy sector
is limited. Following the food manufacturing sector, agriculture ensures the second
highest input contribution to tourism sector. While energy sector gives the highest input
amount to other services sector and food manufacturing sector, respectively, it's input
contribution to agriculture is low. Food manufacturing ensures the highest input
contribution to tourism sector, followed by the agriculture sector.
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On the other hand, if we look at input demand side, agriculture sector demands
the highest input from food manufacturing and other manufacturing sector. Naturally,
food manufacturing sector demands the highest input from agriculture sector, followed
by the trade sector. Energy sector demands highest input from service sector followed
by the constructionsector.

Table 3: Key Matrix; (1-A)* Matrix

Sectors @ 1@ |G |@ |6 |6 | |6 [(O |10
Agriculture (1) 1,21 0,01 0,37 0,02 |0,00 {0,01 {0,01 |0,00 |0,10 |0,00
Mining (2) 0,01 |1,05 |0,01 |0,03 |0,02 |0,03 |0,01 |0,00 |0,00 |0,00

Food Manufacturing (3) 10,05 (0,00 (1,14 |0,00 {0,00 (0,00 |0,01 |0,00 (0,21 |0,01
Other Manufacturing

0,07 |0,13 (0,11 |1,35 |0,05 (0,41 (0,09 |0,13 |0,07 (0,02

(4)

Energy (5) 0,03 (0,07 |0,04 |0,10 [1,72 |0,04 |0,05 |0,02 [0,07 |0,08
Construction (6) 0,00 (0,01 |0,01 |0,01 (0,04 |21,19 |0,02 (0,01 |0,01 |0,02
Trade (7) 0,05 (0,05 |0,11 |0,08 (0,02 |0,09 |1,04 (0,08 |0,08 |0,02
Transportation(8) 0,03 (0,09 |0,09 |0,07 [0,03 [0,06 |0,09 |1,27 (0,04 |0,03
Tourism (9) 0,00 (0,00 |0,00 |0,00 (0,00 |0,00 |0,01 (0,00 |21,01 |0,02

Other Services (10) 0,02 (0,08 (0,07 (0,08 (0,08 |0,10 |0,18 |0,09 |0,11 |1,02

Each coefficient in the (1-A)™” matrix (Table 3), reveals the linkage between the
industries. Each {x;j} reveals by what factor in row sector i sells goods and services to
column sector j because of a change in final demand-forward linkage. Moreover, each
{x;} also reveals by what factor column sector j purchases goods and services from row
sector i because of a change in final demand-backward linkage (Karkacier-Goktolga,
2005).

The 1-Otable poses the starting point in estimating the output, earnings and
employment multipliers and of other multipliers used frequently in analyzing the
economic impacts. 1-O multipliers are summary measures used for predicting the total
impact on all industries in an economy of changes in the demand for the output of any
one industry. The multipliers are derived from the input-output tables (Surugiu, 2009).
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Direct Input Production Multipliers

Sectors Total Effect First-Round Effect Second-Round
Sum of column of Sum of column of Effect
Difference between
(1-A)™ matrix (A) matrix
(1-A)* and (A)
Agriculture 1,466112 0,29566 1,170452
Mining 1,49428 0,311418 1,182861
Food
Manufacturing 1,943575 0,593721 1,349855
Other
Manufacturing 1,747355 0,449279 1,298077
Energy 1,955789 0,511596 1,444193
Construction 1,927784 0,539725 1,388059
Trade 1,503788 0,342302 1,161486
Transportation 1,608696 0,386511 1,222185
Tourism 1,70414 0,417158 1,286982
Other Services 1,223198 0,127956 1,095242
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In general, it can be seen that the second-round effect (indirect effect) is greater
than the first-round effects in all sectors. This results is in the line with the increase in
the concentration of interaction between the sectors in the economy. As seen in Table 4,
it can be said that among the others, the energy sector has the highest indirect impact in
terms of economic contribution.Therefore, energy sector has key role in the economy,
since it's both direct and indirect income generating effect is quite high. Following the
energy sector, construction and food manufacturing ensures the highest indirect impact
in the economy, respectively. Similar to energy sector, food manufacturing has also
important sector since it high second round and total income generating effect in the
economy.

Economists and policy makers often wish to know the number of jobs that will
be created because of an increased final demand. The employment multiplier (LM)
measures the total change in employment due to a one-unit change in the employed
labour force of a particular sector. The additional employment in the new activity
multiplied by the employment multiplier for the industry provides an estimation of the
total new jobs created in the area of study (Surugiu, 2009).

The LM is obtained using the total requirement table and direct employment
coefficients as: E= L * (I-A)™*

where: E is the employment multiplier matrix, L is nxn matrix containing the i th
sector’s direct employment coefficient in its i th diagonal and zeros elsewhere. Table 5
gives the employment multipliers.

Table 5: Employment Multipliers

Sectors () 2 ®) (4) ®) (6) U] ) ) (10)

Agriculture (1) 0,0216 | 0,0001 | 0,0067 | 0,0003 | 0,0000 | 0,0001 | 0,0001 | 0,0001 | 0,0018 | 0,0001

Mining (2) 0,0008 | 0,1699 | 0,0010 | 0,0046 | 0,0035 | 0,0046 | 0,0009 | 0,0007 | 0,0007 | 0,0004

Food
Manufacturing

3) 0,0037 | 0,0002 | 0,0882 | 0,0003 | 0,0001 | 0,0002 | 0,0007 | 0,0002 | 0,0159 | 0,0004

Other

'(\Q;i”UfaCtu””g 0,0069 | 0,0130 | 0,0108 | 0,1374 | 0,0046 | 0,0415 | 0,0091 | 0,0135 | 0,0067 | 0,0019

Energy (5) 0,0013 | 0,0035 | 0,0022 | 0,0050 | 0,0861 | 0,0021 | 0,0025 | 0,0012 | 0,0034 | 0,0041

Construction (6) | 0,0005 | 0,0007 | 0,0007 | 0,0008 | 0,0034 | 0,1137 | 0,0016 | 0,0006 | 0,0012 | 0,0021
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Trade (7) 0,0086 | 0,0102 | 0,0204 | 0,0159 | 0,0044 | 0,0165 | 0,1986 | 0,0147 | 0,0147 | 0,0040

Transportation(8) | 0,0028 | 0,0078 | 0,0074 | 0,0062 | 0,0022 | 0,0052 | 0,0079 | 0,1095 | 0,0038 | 0,0022

Tourism (9) 0,0002 | 0,0009 | 0,0008 | 0,0010 | 0,0006 | 0,0010 | 0,0024 | 0,0010 | 0,2105 | 0,0041

Other  Services
(10) 0,0069 | 0,0218 | 0,0197 | 0,0222 | 0,0229 | 0,0274 | 0,0516 | 0,0242 | 0,0324 | 0,2892

Sum of columns

(EE]EEE:)Oymem 0,0534 | 0,2282 | 0,1578 | 0,1937 | 0,1280 | 0,2123 | 0,2756 | 0,1657 | 0,2912 | 0,3085

The relative place of energy, agriculture industries in terms of employment
multipliers is 9™ and 10" out of 10 industries. The employment multipliers means that
other sectors' employment creation capacities in order to satisfy one person employment
in the agriculture and energy sector are overwhelmingly weak. This can be interpreted
that the employment can be served easily to satisfy the final demand of agriculture and
energy industry, but no need to create such a big value added by the other sectors to
generate employment in the agriculture and energy industries.

Table 6: Income Multipliers

Sectors 1) 2) 3) 4) (5) (6) (7) (8) 9) (10) Sum
of
Rows

Agriculture (1) 0,776 | 0,005 | 0,240 | 0,010 | 0,001 | 0,004 | 0,003 | 0,002 | 0,065 | 0,003 | 1,109

Mining (2) 0,003 | 0,608 | 0,004 | 0,017 | 0,013 | 0,016 | 0,003 | 0,003 | 0,003 | 0,001 | 0,670

Food

'(\é';"”“fa““ring 0,014 | 0,001 | 0,332 | 0,001 | 0,000 | 0,001 | 0,003 | 0,001 | 0,060 | 0,001 | 0,414

Other
Manufacturing

@) 0,019 | 0,035 | 0,029 | 0,376 | 0,013 | 0,114 | 0,025 | 0,037 | 0,018 | 0,005 | 0,671
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Energy (5) 0,006 | 0,018 | 0,011 | 0,025 | 0,430 | 0,011 | 0,012 | 0,006 | 0,017 | 0,020 | 0,557
Construction (6) 0,002 | 0,003 | 0,003 | 0,003 | 0,013 | 0,445 | 0,006 | 0,002 | 0,005 | 0,008 | 0,490
Trade (7) 0,027 | 0,032 | 0,064 | 0,050 | 0,014 | 0,052 | 0,627 | 0,046 | 0,046 | 0,013 | 0,973
Transportation(8) | 0,016 | 0,043 | 0,040 | 0,034 | 0,012 | 0,028 | 0,043 | 0,601 | 0,021 | 0,012 | 0,851
Tourism (9) 0,001 | 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,006 | 0,002 | 0,507 | 0,010 | 0,536
Other  Services

(10) 0,017 | 0,052 | 0,047 | 0,053 | 0,055 | 0,066 | 0,124 | 0,058 | 0,078 | 0,693 | 1,242
Sum of columns

(Income Effect 0,880 | 0,799 | 0,772 | 0,572 | 0,552 | 0,739 | 0,853 | 0,758 | 0,819 | 0,767 | 1,109

The statistic (sum of columns)

million TL.

shows the impact upon income from
employment (IfE) -or compensation of employees- throughout the studied economy
arising from a unit increase in final demand for industry j’s output. It also includes
induced effects in the economy (D’Hernoncourtet.al., 2011). As seen in the Table 6,
among the others,agriculture is the most income creative sector in case of demand
increase in the economy. For example, for each 1 million TL increase of final demand,
gross value added would increase 0,8795007 million TL in the economy. Food
manufacturing sector ranks fifth in income creating in the economy with the 0.772
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CONCLUSION

The main aim of this study is to reveal whether energy and agriculture sectors
are the important drivers of the economy like in many developing countries. Moreover,
the structural interdependency of the agriculture, food manufacturing and the energy
sector in Turkey has been analyzed using the input-output analysis.

The input-output analysis gives important objective insights about relative place
of energy, agriculture and food manufacturing sectors among all industries in the
economy. According to the multipliers, employment creation capacity of agriculture,
energy and food manufacturing sector is relatively weak. However, their income
creation impact is remarkably high. Among the others, agriculture is the most income
creative sector in case of demand increase in the economy. For example, for each 1
million TL increase of final demand, gross value added would increase 0,8795007
million TL in the economy.

Food manufacturing sector ranks fifth in income creating in the economy with
the 0.772 million TL. Moreover, it can be said that among the others, the energy sector
has the highest indirect impact in terms of economic contribution. Similarly, energy
sector has key role in the economy, since it's both direct and indirect income generating
effect is quite high. Following the energy sector, construction and food manufacturing
ensures the highest indirect impact in the economy, respectively. Finally, food
manufacturing is also important sector since it has high second round and total income
generating effect on the economy.

These results ensure useful information for policy makers to stimulate growth
via more appropriate investments and mitigate unemployment issues in the Turkish
economy. As a result, energy, agriculture and food manufacturing sectors play key role
in the overall economy.
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