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Abstract. Contractionary effects of the current global crisis are not homogenous among sectors.
Moreover, sectoral employment multipliers and high regional unemployment differentials unequally
transfer these effects into labor market. The purpose of this study is to explore the inter-sectoral
sensitivities of regional labor markets in Turkey to changes in the final demand. To do this, we
decompose the labor demand by sectors and by regions using input-output methodology. Own
employment generation effects and regional employment multipliers of each sector are calculated.
Overall findings constitute an employment generation map of Turkey. One of the major findings is
the strength of the mutual relationship between agriculture and manufacturing sectors. The biggest
spillover effect is created by manufacturing upon mostly agriculture, trade and transportation.
Agriculture, social services and trade are the most sensitive sectors to changes in the final demand.
At regional level; trade, social services and manufacturing are the most influential sectors on Is-
tanbul. Besides, agriculture, social services and construction sectors have the highest employment
generation potentials in South Eastern Anatolia.

Keywords: Input-Output models, employment generation, Turkey, regional employment policy
decision.
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Introduction

Spatial consequences of economic policies may not be homogeneous due to sectoral differ-
entials in the structure of regional labor markets. This is also relevant for Turkey. During
the period of 1954-1980, Turkey pursued industrialization policies based on import substi-
tution. Due to the dependence of the Turkish industry on imported capital goods and raw
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materials, import substitution practices resulted in chronic trade deficits and a balance of
payments crisis. To overcome this crisis, Turkey implemented a structural adjustment and
stabilization program in 1980s. In the next two decades, Turkish economy has become more
open (Giingavdi et al. 2003). The transition of the economy during 1980s has also changed
the overall composition of employment and production and, as a result, the difference in
development between the eastern and the western parts of Turkey has become more apparent
(Filiztekin 2009).

Turkey’s economic geography shows a dualistic structure. Eastern part of the country is
significantly less developed. The inequalities in wages, the divide in the education level, the
lack of (private/public) investment, the weakness of the industrial sector, and the depen-
dence on the agriculture sector in east were highlighted as the main drivers in the past to
justify the East-West polarization (Celebioglu, Dallerba 2010; Elveren 2010; Gezici, Hewings
2004). The effects of regional disparity can be observed on socio-economic factors such as
income distribution, life expectancy, human capital, migration and the informal economy.
For the case of Turkey, regional differences are considered among the main factors behind
the transformation process of rural-agricultural labor force into urban-industrial workers
(Gezici, Hewings 2007; Tunal1 2003; Filiztekin 2009).

In 1990s and 2000s Turkey continued to liberalize its foreign trade and experienced an
export boom, particularly of manufacturing products. However, as a result of labor produc-
tivity growth and increased capacity utilization, employment generation of major export
sectors remained at moderate levels. In an environment of large foreign capital inflows and
an overvalued currency, recent global economic recession caused a widespread and persistent
unemployment issue. Due to likely contractions in export demand, it is predicted that the
crisis will have additional negative effects on growth and employment structure in Turkey
(Gunliik-Senesen, Senesen 2011; Onaran 2009; Rodrik 2012).

The need for an analytical framework which can provide insight on sectoral production
and employment patterns focusing on regional differences is not restricted to developing
economies. In the literature, there are many studies that investigate regional disparities in
the employment structures of developed countries. Constantini and Lupi (2006) explored
the regional unemployment rates and the disparities between the Northern and the Southern
regions of Italy. Li et al. (2011) inspected the relationship between new business formations
and employment generation with county level data for the US economy. Koster (2011) com-
pared the regional employment effects of individual foundings with organizational foundings
in Netherlands. Niebuhr et al. (2012) analyzed the effects of labor mobility on regional wage
convergence in Germany. Karahasan and Lopez-Baso (2013) investigated the relationship
between regional differences in the industrial mix, market access, and the spatial dependence
in the distribution of human capital in Spain. Incorporating the gender dimension into the
analysis, Abe (2013) underlined the great regional variation of labor market characteristics
for women in Japan.

Furthermore, in their study on 8 industrial and 17 developing countries (including BRICS),
Shankar and Shah (2003) reported that the level of regional inequality is significantly higher
in developing countries. The authors argue that there are two plausible reasons for this dif-
ference: inter-regional barriers and policies in favor of growth. Inter-regional barriers may
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arise in the forms of institutional, infrastructural and cultural barriers. On the other hand, a
greater focus on growth may force developing countries to concentrate their developmental
efforts on fewer regions. Other regional studies pointed equally important issues concerning
the developing world: Kanbur and Zhang (1999) assessed the relationship between restric-
tions on inter-regional migration and regional disparity within China. In his study on Brazil,
Jonasson (2011) explored why the degree of informal employment may vary substantially
between different regions within a country. Likewise, Baltagi et al. (2013) investigated the
relationship between wage levels and regional unemployment in Turkey and estimated wage
curves for informal and formal workers. Despite being conducted from a regional point of
view, these studies lacked the inter-sectoral perspective of Input-Output (I-O) models which
consider the interdependencies between different branches of an economy when investigating
employment.

I-O analysis was developed by Wassily Leontief (1936), who received the Nobel Prize in
1973 for this contribution. The methodology provides a theoretical framework which can
successfully evaluate the relationship between employment and final demand (Miller, Blair
2009). According to the I-O modeling perspective, different sectors support a different level
of total employment for a given level of spending on each sector’s products. Therefore, dif-
ferent expenditure structures by producers, consumers, government and foreign customers
imply variations in the level of total employment (Laitner et al. 1998). There is a vast I-O
modeling literature devoted to the impacts of sector specific policies on the employment
structure. LeSage and Magura (1991) showed that inter-industry I-O table linkages provide
useful information that can be effectively incorporated into labor market forecasting models.
Edler and Ribakova (1994) analyzed the impact of industrial robots on the level and structure
of employment in Germany. More recently, Sauian ef al. (2013) studied the labor productivity
of services sector in Malaysia. Using employment multipliers, Beard et al. (2014) investigated
the relationship between capital investment and employment in the information sector. In
recent past, I-O framework has often been used in modeling the employment effects of new
climate protection/energy strategies: Laitner et al. (1998) examined the effects of innova-
tion-led climate strategy on employment. Using I-O tables, Neuwahl et al. (2008) analyzed
the employment consequences of policies aimed to support biofuels in the European Union.
Providing a case from Germany, Wydra (2011) investigated the production and employ-
ment impacts of biotechnology. Creating an index for employment quantification, Simas and
Pacca (2014) assessed the employment generation potential of renewable energy technologies
in Brazil. I-O modeling also provides a useful framework to explore the effects of foreign
trade on employment: Reynolds (1987) used Chinese foreign trade statistics, and a World
Bank I-O table for China, to explore the impact of economic reform on employment, trade,
and income inequality. Chen et al. (2012) used I-O framework to estimate how exports af-
fected the country’s total domestic value added and employment structure in China. Kucera
et al. (2012) investigated the effects of trade contraction on employment in India and South
Africa, using social accounting matrices in a Leontief multiplier model. However, none of
these studies examined employment interactions in the regional context.

Research on regional employment with the I-O model is very limited. Kolk (1983) in-
troduced a methodology for incorporating price-induced technological substitution into a
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regional I-O forecasting model. The model was used to determine the employment impacts of
rapidly escalating energy costs on a particular region in California. Heen and Flaaten (2007)
developed a multiregional I-O model to investigate the spatial distribution of employment
impacts of different fisheries management regimes and policies. Yet, the scope of these studies
were restricted to either a particular industry or a specific region. To the authors’ knowledge,
there has been no attempt in the I-O literature to draw a complete picture of the regional
employment interactions in an economy. Moreover, there has been no attempt to decompose
the sectoral labor demand by regions in Turkey.

The aim of this study is to investigate the inter-sectoral sensitivities of the regional labor
markets in Turkey in response to sectoral changes in the final demand. To do this, we will
decompose the labor demand by sectors and regions. We adopt the methodology in Giinliik-
Senesen and Senesen (2011) which decomposes the effects of final demand changes on
employment for different labor categories (gender, skill etc.). We calculate each sector’s own
employment generation effects and regional employment multipliers with the most recent
I-O tables published by Turkish Statistical Institute (TURKSTAT 2014a, 2014b).

The remainder of the paper is organized as follows. Section 1 describes the methodology
we use in regional decomposition analysis. In Section 2, the data structure is discussed. Find-
ings will be given in Section 3. In the last section, the concluding remarks will be discussed.

1. Methodology

I-O analysis is an important quantitative methodology that shows the interdependencies be-
tween the branches of a national economy and even between the branches of different, possibly
competing economies (Ten Raa 2010: 13). Showing how dependent each sector is on every
other sector, both as a purchaser of outputs and as a supplier of inputs, I-O accounts have been
constructed for economies ever since Leontief’s pioneering work (Leontief 1936; Lenzen 2007).

I-O models are usually based on a square matrix in which each row shows the allocation
of an industry’s total output among various production sectors and final demand. On the
other hand, the columns of the matrix show the input (intermediate and primary) structure
for each sector. In the I-O model, sectoral output vector ( X ) in an economy can be written as

x=Ax+y, (1)

where A, represents direct domestic input coefficients matrixand ) represents the domestic
final demand vector. A, is an ( nxn ) domestic input coefficient matrix containing the ratios
of the amount of each input directly required from the row sector to produce one unit of a
commodity in the column sector, and y is an (#x1 ) vector representing the final domestic
demand for each sector (Oshita 2012). n represents the number of sectors. Solving Eq. 1 for
(x), the following equilibrium equation is obtained:

x=(I-A;)'y=Ry, (2)

(I-A;)™" matrix is called the Leontief inverse matrix (R ). The elements of the Leontief
matrix, r; denote the demand for sector k input to produce one unit of commodity in sector j.
In other words, Eq. (2) represents the direct and indirect domestic production of each sector
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induced by final demand. The Leontief inverse matrix associates sectoral outputs with final
demands (Miller, Blair 2009).

In order to obtain the regional labor requirements corresponding to the changes in the
final demand, the following approach can be used (Gu, Rennison 2005; Giinliik-Senesen,
Senesen 2011):

Lx=LRy=Ey. (3)

In the above equation, a typical element of L, [; represents the labor requirements (in
persons or hours) for region ¢ per unit output of sector j (c¢=1,...,12;j=1,...,n), and a
typical element of R, r;; represents the (direct and indirect) output expansion in sector Jj
induced by final demand k ( j,k=1,...,n). An element of E, e, shows the labor demand

in region c induced by final demand sector k. Zeck gives the overall labor requirement in

the economy induced by a unitary increase in thé final demand of sector k. When the meth-
odology suggested by Giinliik-$enesen and $enesen (2001) is adapted to the employment
context, using a diagonal matrix, R'¥, the elements of which consist of the elements in the
k t column of Leontief inverse matrix ), regional decomposition of the labor requirements
can be obtained as follows:

Gk =LR* . (4)

An element of G matrix, gfj , represents the direct and indirect labor requirement by
the jt sector in region ¢, induced by a unitary change in the final demand of the k ' sector.
While the row sums of G* give e, , the backward labor linkages of k in region ¢, the column

sums of G¥ give backward labor linkages of k in sector j:

5 =eqs )

k_[(57
G = (z L)R . (6)
In Eq. 6, i' represents the row vector of unity for summation. Under the assumption of
homogeneous labor, (i'L| stands for the diagonal matrix of total labor coefficients. Therefore,

backward linkage of sector k in the economy can be obtained as follows (Giinliikk-$enesen,
Senesen 2011):

Yy eh =i'(iL)R= Teq- @)
c j c

Incorporating the total flow concept developed by Szyrmer (1992), we can obtain the output
multiplier as follows:
%:(%cj/@yk :r];k. ®)
Ox,  O0x, /0y, T
This multiplier takes the value of 1 for j= k . Hence, the labor demand by the j ™ sector
in the ¢ ™ region, related to the changes in the output of the k ™ sector is given by
p e
g

)
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If we substitute the above definition in Equation 4, we obtain the following equation
which can transform the effects of final demand changes on employment into the impact of
output changes on labor demand:

H* :LR*k(rk—kl):Gk(rk—kl). (10)
H* gives the labor requirements by the j ™ sector in the ¢ ™ region, in association with the

output of sector k. The details of the relationship between the matrices HX and G¥ can be
found in Giinliik-$enesen and Senesen (2011).

2. Data and observations

In this study, three different datasets are used: (a) I-O tables for the year 2002 (the most
recent I-O tables published by TURKSTAT), (b) the Household Labor Force Survey (HLES)
for 2002 and (c) the HLFS for 2005.

Nine main sectors are examined for 12 regions. Sectoral employment data by regions
is not available in the 2002 HLFS. In order to generate regional employment figures for
2002, we used the ratios from 2005 HLFS. We assumed that the sectoral and the regional
employment structure did not change between 2002 and 2005. Comparison of 2002 HLFS
results with that of 2005 supports the view that this assumption is valid. Sectoral employ-
ment rate differences between 2002 and 2005 figures are lower than 1% in all sectors but
agriculture (1.92%).

International Standard Industrial Classification of All Economic Activities (ISIC) is a
structure suggested by United Nations Statistics Division. Although TURKSTAT I-O tables
for the year 2002 provide data based on ISIC Rev. 3 (59 sectors) classification, regional
employment statistics provided by HLES is based on ISIC Rev. 2 (9 sectors) classification.
Due to this limitation, we have aggregated 59 sectors I-O tables into 9 main sectors. These
sectors are: Agriculture, forestry, hunting and fishing (AGR); mining and quarrying (MIN);
manufacturing (MAN); electricity, gas and water (ELE); construction (CON); wholesale
and retail trade, hotels and restaurants (TRD); transportation, communication and storage
(TRN); finance, insurance, real estate and business services (FIN); community, social and
personal services (SOC).

Region classification used in this study is based on the Nomenclature of Territorial Units
for Statistics (NUTS) Level 1 criteria. Since NUTS classification is used only by European
Union member states, version used in Turkey, as a candidate country, is named statistical
regions (SR-IBBS). Regions classified with respect to Level 1 are: Istanbul (IST), Western
Marmara (WMA), Aegean (AEG), Eastern Marmara (EMA), Western Anatolia (WAN),
Mediterranean (MED), Middle Anatolia (MAN), Western Black Sea (WBS), Eastern Black
Sea (EBS), North Eastern Anatolia (NEAN), Middle Eastern Anatolia (MEAN), and South
Eastern Anatolia (SEAN) (see Fig. 1).

Studies which investigate industrial development, health and education levels in Turkey
show that the priorities of the east and the west significantly differ (Ozaslan et al. 2006; Cel-
ebioglu, Dallerba 2010). Various policy instruments such as integrated regional development
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Fig. 1. Regions of Turkey (Level 1)

plans, investment incentives, priority development areas policies, organized industrial zones,
small industry sites and rural development projects have been introduced to speed up re-
gional development and to eliminate the imbalances between regions. In addition to public
investment policies, state aids provided and personnel policies implemented to attract the
private sector to these regions have been major public tools used to eliminate the imbalance
between these regions (Ozaslan ef al. 2006).

A comparison of the regions in Turkey reveals that IST, WAN, EMA, AEG, and WMA are
the most developed ones in terms of health, education and industrialization. The position of
Marmara region (consists of IST, EMA, and WMA) is mainly determined by Istanbul, the
most populated city of Turkey. Industrial and commercial dynamism have in the past spread
from Istanbul to the entire region and made the Marmara Region the country’s most dynamic
center of development and attraction. Ankara, the capital of Turkey, is the business center of
WAN. Izmir is the commercial and economic center of the AEG region. The development
process in AEG is diverse and spatially balanced. Organized industrial zones were imple-
mented in the AEG region. This group is followed by MED, WBS, MAN, and EBS regions.
In the past, these regions benefitted from various rural development projects. SEAN, MEAN
and NEAN regions have the lowest levels of health, education and industrialization levels.
Besides, there is a significant outward migration in these regions. The need for policies that
will stop migration can be considered among the priorities of these regions. A general evalu-
ation of the regional development in Turkey would show that there is an imbalance between
the priorities of the regions in terms of income, demographic structure, physical and social
infrastructure, entrepreneurship, human resources, education level, access to health services,
environmental quality, employment and the role of women (Ozaslan et al. 2006).

To provide insight into the relative importance of employment for region, we use em-
ployment to population ratio (EPR) indicator. EPR represents the share of employment in
working age population. Average EPR for Turkey was 41% in 2005. Figure 2 shows that EPR
figures are below 50% level in all regions except EBS. Lowest EPR’s are observed in MEAN
and SEAN regions.
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Fig. 2. Share of employment in population, 2005 (15+) (EPR)
Source: TURKSTAT (2014a).

Table 1. Intra-regional employment shares of sectors

AGR MIN MAN ELE CON TRD TRN FIN SOC TOTAL
SEAN 0.345 0.006 0.116 0.005 0.063 0.198 0.073 0.019 0.173 1.00
MEAN 0544 0.002 0.063 0.003 0.038 0.120 0.042 0.019 0.169 1.00
NEAN  0.624 0.001 0.029 0.006 0.018 0.117 0.035 0.013 0.158 1.00
EBS 0.638  0.001 0.046 0.004 0.029 0.116 0.029 0.017 0.119 1.00
WBS 0.498 0.014 0.102 0.004 0.034 0.158 0.033 0.020 0.137 1.00
MAN 0.410 0.002 0.136 0.004 0.046 0.166 0.036 0.023 0.176 1.00

MED 0.340 0.002 0.135 0.004 0.052 0.221 0.049 0.033 0.164 1.00
WAN 0.203 0.004 0.154 0.005 0.055 0.220 0.057  0.057 0.245 1.00
EMA 0.220 0.002 0.315 0.004 0.048 0.198 0.048 0.032 0.134 1.00
AEG 0.336  0.014 0.194 0.006 0.045 0.194 0.040 0.032 0.140 1.00
WMA 0.418 0.004 0.161 0.006 0.034 0.178 0.032 0.025 0.142 1.00
IST 0.022 0.001 0.381 0.006 0.057 0.244 0.075 0.071 0.143 1.00

Table 1 shows the intra-regional employment shares of sectors. Agriculture, trade, manu-
facturing and social services sectors are the most essential sectors at all regions. Manufactur-
ing in IST and EMA, social services in WMA and agriculture in other nine regions have the
highest share in intra-regional employment. Share of agriculture is more than 50% in EBS,
NEAN and MEAN regions. Shares of Mining and Electricity sectors in total employment
are the lowest ones in all regions and are around 1% levels.

Figure 3 shows the value added per worker (VAW) in billion TL by sectors. AGR and SOC
are the sectors with the lowest levels of VAW followed by TRD sector. There are more than
three million agriculture enterprises in Turkey and 83% of them are smaller than 10 hectares
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Fig. 3. Value added per worker, 2002 (billion TL)
Source: TURKSTAT (2014a, 2014b).

(Glilgubuk, Aluftekin 2006). According to 2005 HLEFS, around one fourth of the employed
people were working in AGR. However, the contribution of the sector to GDP was around
10% level. Figure 3 also shows that labor productivity for CON and MAN sectors are at low
to mediocre levels. On the other hand, the sector with the highest VAW is ELE followed by
FIN and TRN sectors. As ELE consists of Electricity, Gas, and Water subsectors the produc-
tivity levels of which are very high, VAW figures significantly differ from that of other sectors.

3. Findings

Direct labor coefficient matrix is an indicator of regional concentration of employment with
regard to sectors. Direct labor coefficients might be useful in providing insight on the sectoral
labor productivities. A typical element of the matrix shows the number of workers per unit
(one billion TL in 2002 prices) output of the sector under investigation. In other words, the
reciprocals of the labor coefficients stand for the sectoral labor productivities.

Figure 4 shows the direct labor coefficients of the sectors by the geographic regions of
Turkey. Agriculture sector has the highest labor coefficient values in all regions except IST
and WAN. In IST region, trade has the highest coefficient. Social services sector, followed
by agriculture, employs greatest number of workers per unit output in WAN. In fact, social
services sector has the second highest labor coefficients in 9 out of 12 regions. Similarly,
trade is remarkable for relatively large number of employees per unit output. In AEG and
WBS regions, mining sector has the second highest direct labor coeflicient. Together with
Table 1, Figure 4 draws our attention to low level of labor productivity in agriculture. This
may be partly due to relatively high number of people employed in this sector. However,
it should be noted that in regions like WAN and EMA (in which agriculture does not have
the largest share in the labor market) the labor coefficients of agriculture sector are still
among the highest.
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Fig. 4. Direct labor coefficients

Effects of a unit change in the final demand of each sector on the employment levels of
nine sectors are calculated for 12 regions by using G matrix given in Equation 4 and the
same effects of the output of each sector are found by using H matrix given in Eq. 10.

MAN | Il 0.45
FIN | 1 0.48
ELE 7J 0.53
TRN 74. 0.56
CON 7*| 0.57
MIN 74| 0.63
TRD 7—I 0.80
socC | 1 0.84
AGR | || 0.96
0 500 1000 1500 2000

/H mG-H  G: Final demand multiplier H: Output Multiplier

Fig. 5. Own effects for employment (10000 x multiplier) and closeness

Figure 5 shows the own employment effects of each sector in response to a change in the final
demand. Right-aligned numbers represent shares of own effects in total (closeness). The sectors
with lower closeness figures have stronger employment linkages. Manufacturing and finance
have the strongest linkages. Agriculture, social services and trade are the most isolated sectors.
Employment generation capacity of a change in the final demand is the highest in agriculture
sector. On the other hand, the least sensitive sectors are electricity, finance and transportation.

Employment generation/association potentials of nine sectors are summarized in Figure 6.
It should be noted that, in an expansionary economic environment, G multiplier represents
“employment generation of final demand increase” and H multiplier stands for “employment
associated with output” Yet, in a recessive climate G and H multipliers would denote “em-
ployment contraction due to final demand squeeze” and “employment contraction associated
with output” (Giinliikk-Senesen, Senesen 2011: 242).
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Employment generation/association effects of agriculture are mostly observed in man-
ufacturing, trade and transportation sectors. These effects are significant in IST and AEG,
while weaker in NEAN and MEAN. The influence of mining is strongly observed in IST
and AEG regions, while the linkage is weak in MAN and MEAN. Agriculture, trade and
manufacturing are the most sensitive sectors to mining.

Manufacturing creates the biggest inter-industrial employment effect. The strong influence
of manufacturing on agriculture sector is notable. A change in the final demand of manu-
facturing sector is mostly influential on agriculture in all regions but Istanbul. A regional
perspective reveals that inter-industrial linkages of manufacturing sector are stronger in AEG
and WBS, and weaker in IST, WAN and MAN. A closer look at Fig. 6 shows that, in a recessive
economic climate, employment contraction due to final demand squeeze in manufacturing
sector will be most significant in agriculture sector in AEG and WBS regions. A possible
contraction in manufacturing sector will also be influential on trade sector, particularly in
IST and AEG regions.

Employment generation potential of construction sector is less than that of manufactur-
ing. Construction has strong employment influence on manufacturing in the west and on
agriculture in the middle and east of Turkey. Hence, impact of a final demand squeeze in
the construction sector will be heterogeneous among regions. Immediate effects of such a
recession period will be apparent on the manufacturing sector in IST, EMA, and AEG regions.

Inter-industrial employment generation effects of electricity, trade, transportation,
finance and social services have similar features. First of all, these sectors have quite weak
employment influences. The most sensitive sector to this group is manufacturing sector in
the west (excluding WMA) and agriculture sector in the middle and eastern parts of Turkey.
IST, AEG and WBA are the most sensitive regions to this group of sectors.

A closer look at electricity reveals that the strongest employment effects of the sector
are on manufacturing in IST and EMA regions and trade in AEG. Figure 6 also shows that,
influence of trade on agriculture is notable in all regions except IST. In fact, trade sector does
not have any significant impact on non-agricultural employment in the east.

A change in the final demand of transportation is influential on trade sector in all regions.
Figure 6 also indicates that finance and social services sectors have relatively strong employ-
ment generation effect on manufacturing sector in IST and EMA regions.

The difference between G and H values of a sector is proportional to r,; (see Eq. 10)
and shows the employment sensitivity of a sector to changes in its own final demand. Hence,
in response to final demand squeezes, manufacturing and electricity are the most vulnerable
sectors; on the other hand, construction, mining and social services are the most robust ones.

The most influential sectors in the regions with low EPR are also determined. Trade, social
services and manufacturing are the sectors with highest impact in IST. Besides, agriculture,
social services, trade and construction are the most effective sectors for WAN, MAN, MEAN
and SEAN.
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Conclusions

In this study, we elaborated the inter-sectoral sensitivities of regional labor markets in Turkey
in response to changes in the final demand of each sector. We decomposed the labor demand
by sectors and regions using an I-O based methodology. Our results show that the sectors
with high employment generation potentials are agriculture, social services, and trade. On
the other hand, electricity and finance are the sectors with the lowest employment generation
potentials. We have also computed the influence of a specific sector on the employment levels
of other sectors by regions and found that the most influential sectors are manufacturing and
construction, while the sectors with the least significant influences are agriculture and electricity.

A key implication of the study is that policy makers should consider inter-sectoral and
inter-regional employment generation potentials. Our study indicates very strong mutual
employment generation effects between manufacturing and agriculture. This relation might
be interpreted as a reflection of agriculture based industrialization in Turkey. Accordingly,
the most significant employment effects of an expansionary policy in manufacturing will be
observed in agriculture, particularly in WBS, AEG, EBS and MED regions. Similarly, man-
ufacturing sector is sensitive to final demand changes in agriculture, especially in IST and
EMA regions. It should also be noted that employment outcomes of government incentives
on manufacturing sector would be observed in trade in IST.

Our results show that an overall support policy on construction will also have significant
employment effects in manufacturing sector in IST and EMA. Such a policy will have notable
employment effects in agriculture sector in WBS and EBS. Furthermore, a recessive period in
the finance sector would result in notable employment contraction in manufacturing sector
in IST and EMA regions and in agriculture sector in AEG and WBS regions. Consequently,
when suggesting policies for a particular sector, not only the effects on the employer sector
(own effects) but also the regional employment generation effects should be taken into account.

A notable characteristic of agriculture sector is disguised unemployment. Agriculture is the
sector with the lowest level of VAW among all. Since agricultural dependence is one of most
crucial problems of the eastern part of Turkey, suggesting policy implications for the regions
with low EPR is a critical issue. Hence, in order to overcome regional disparities and promote
practices that will stop migration, policy designers should better focus on non-agricultural
employment. Our study reveals that social services, manufacturing, and construction are the
key sectors to decrease the non-agricultural unemployment.

In the future studies, the methodology could be applied using different labor categories
like education levels, age groups, or ethnicities. Moreover, with some modifications, the
model could be improved in order to incorporate two labor category dimensions, such as
region and gender, simultaneously.
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