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Abstract
The present paper attempts to provide insight into the economic performance of the South-east region of Bulgaria by presenting quantitative relationships between sectors in the regional economy. Methodologically it is based on the construction of the regional Input–Output model. It was carried out trough applying the non-servey GRIT technique, based on Flegg & Webber CILQ. The dirived backward and forward linkages from the model enable to idebtify the key economic sectors within the region. This could be considered as a starting point for the future impact assesment of different EU policies, as well as designing of better regional development strategies, assuring better economic performance.
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1. Introduction

The accession to the EU is a milestone for Bulgaria. According to the experiences from the previous enlargements, the accession of the country to the EU is going to change the economic environment to a significant extent. Apart from this, Bulgaria records significant regional differences in economic development. Moreover, there is a lack of empirical tools to investigate and model economic performance of Bulgarian regions.

That is why the aim of this paper is to investigate empirically the economic structure of the South-east region of Bulgaria. On this stage of the research two criteria for selecting the study region were set:

· the region to be at NUTS II level, first because it is more appropriate for the chosen methodology in terms of data availability and second, this territorial level is often a basis for programming Structural Funds’ actions;

· a positive economic growth relative to the country in agricultural, industry and service sectors.

In evaluating economic performance of the analysed region, we have decided for the methodological approach of a derivation of regional I-O table, which provides a detailed snapshot of the I-O linkages that exist within the region. This can be used for predicting the consequences of any planned and potential changes in the demand for the region’s outputs.
2. South-East Region of Bulgaria

The region occupies 13.2% of Bulgarian territory and provides residence for 10.0 % of its population (table 1). Over the last decade the number of inhabitants in SER has been stagnating, which has resulted in correspondingly lower population density. In terms of settlement distribution, it includes 3 administrative units (NUTS III), one of which occupies 53% of region’s both territory and population. The share of people living in rural municipalities (63 %) is higher than the national one (58%).
(here is table 1)

As a general observation, in terms of economic development the South-east region of Bulgaria is advancing over the last decade. And despite the fact that it contributes only 13.2% to the national GDP, in year 2005 the GDP per capita is only 10% lower than the national one, which rank the region as a second developed NUTS II region (after the South-west region, where the capital Sofia is situated) in the country. The biggest shares for this contribute the services sectors and mainly those connected to tourism activities.

The registered annual unemployment rate is gradually reducing and reaches the lowest level of unemployment for the country and the region since year 1991. The unemployment rate for the SER is even lower than the national average (by 0.5 points). Most of the people of the region are engaged with tourism and other services activities, agriculture, food manufacturing and construction.

Despite the regional relatively successful economic performance, there are still present inter-regional disparities between the three administrative units among SER. On the other hand, the rapidly growing services sectors can not meet the proper infrastructure and needed qualified working force. A problem that is also rising is the environmental balance due to the “hashed” development of industries and over-populated area where the tourist resorts are located.
3. Input-Output Model for South-East Region in Bulgaria
3.1. Data used

All the necessary data for the regionalization procedure were collected from the National Statistical Institute of Bulgaria (NSI), specifically the department of national accounts that is responsible for the compilation of I-O tables. The latest available I-O table was the symmetric for year 2001. It is consisted of 59 sectors of economic activity, at 2-digit level, compiled following the industry-technology assumption, product-by-product, with total flows and valued at basic values in current prices.

For the same classification scheme, 59 sectors, the employment was available at national and regional level (the South-east region of Bulgaria). Among the sectors with the highest contribution to the national sectoral employment are: coke, refined petroleum products and nuclear fuels (82.6%), fish and other fishing products (34.1%), products of forestry & logging (15.4%), transport & travel agencies services (13.0%) and textiles (12.4%). Totally the region accounts 8.9% of the country’s employment level.

The 59 sectors of economic activity of the national I-O table were aggregated to 29 sectors. Sectors insignificant for the region, with small contribution were aggregated with sectors with similar technology using employment weights. Moreover, the aggregated classification scheme was formed in such a way to be representative for the structure of the rural economy, having also in minded the size of the region itself. Only two sectors from the national I-O table were not present in the South-east region in Bulgaria, with zero employment, (crude petroleum and natural gas and uranium & thorium ores), which were eliminated.
For estimating the regional I.O table, and especially in the interpretation of results, all the “classical” drawbacks of the I-O approach (static, linear production function, no substitution or scale economy effects, infinite elasticity of supply) were taken into consideration.
3.2. Regionalisation procedure

For the derivation of the regional Input-Output table for the South-east region in Bulgaria the variable interference non-survey GRIT (Generation of Regional Input-Output Tables) technique developed by R. C. Jensen and others in the Department of Economics at the University of Queensland in Australia (Jensen et.al., 1979a) was selected. In summary, GRIT technique is a formalized non-survey method compilation with facility for the user to insert survey data at any stage of the compilation procedure. As any other non-survey technique, GRIT is based primarily on a mechanical procedure (mainly on cross-industry location quotient-CILQ) for the regionalisation of the national direct requirements matrix (DRM), which is at the core of any I-O table. At the same time the analyst can determine the extent to which he/she should interfere by the insertion of superior data from survey or other secondary sources either at the elements of the regional direct requirement matrix or at the elements of other final payments and demand.

The regionalisation procedure followed five steps:
- Adjustment to a national I-O table

- Computation of the regional direct requirement matrix
- Aggregation of regional sectors

- Computation of the complete regional Input-Output table
3.2.1. Adjustment to a national I-O table
As a start for the regionalisation the national transactions flow matrix was converted to the direct requirements matrix as follows:
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where AN is the national direct requirements matrix, ZN is the national transactions flow matrix and, 
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 is the diagonal matrix of the national total sectoral output.

Based on the debate in the literature that transactions which appear as intrasectoral transactions at national level in majority of cases become imports when one turns to the regional economy (Morrison and Smith, 1974a; Jensen, 1978; Jensen et al., 1979b; Johns and Leat, 1987), it was agreed before the computation of the national direct requirements matrix, the intrasectoral flows in the main diagonal of the national transactions matrix to be deleted as proposed by Morrison and Smith (1974b). This is necessary as the intrasectoral flows include interregional trade. So by maintaining these flows within the table, when deriving the regional table, the regional intermediate purchases would be overestimated.
3.2.2. Computation of the regional direct requirement matrix
As many other non-survey methods of Input-Output regionalisation, GRIT technique is based on the application of location quotient coefficients to separate the national technical coefficients into regional purchases and import coefficients. Although location quotients can theoretically be based on a number of economic activity indicators (Richardson, 1972a), output, employment, purchases and expenditures, the greater availability of employment data had resulted the frequently use of employment based location quotients. Due to the available employment data on regional level for the present study at the same classification scheme as in the national I-O table, employment was also chosen for the computation of the location quotient.
To estimate the regional technical coefficients, the Flegg and Webber (2000) location quotient, based on CILQ –as modified from the original of Flegg et al. (1995)- denoted by FLQ was used. The parameter δ , without which FLQ cannot be applied, was estimated on the basis of the relative importance of the economic activity in the region. Practically, since the parameter is fixed at a value that makes final demand positive, the weighting parameter was empirically found to be 0.05.
After the calculation of FLQij it was evident that only three quotionts were grater than one 
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, which meant that regional sector’s i supply is sufficient to meet the purchasing sector’s j demand and the national coefficient is accepted as the regional coefficient. All other FLQij were greater than zero and less than one, and it is assumed that regional production is insufficient to meet local demand and imports are required to make up the deficiency. In this case the respective technical coefficient of the national direct requirements matrix would over-estimate the regional inter-industry transactions and had to be reduced. This is done by multiplying the national technical coefficient by the relevant FLQij. The residual is added to the relevant national import coefficient to yield and enhanced regional import coefficient. Than the values in the FLQ matrix that were greater than one, were replaced with one.
Before the comuptation of the regional direct requirements matrix AR the non-existing sectors in the region (the sectors with zero employment) were eliminated. Further, the respective rows of the national direct requirements matrix are added to the national imports coefficients row, while the columns to the national export coefficients column (Mattas et al., 1984).
3.2.3. Aggregation of regional sectors
Until this stage it has been assumed that the economic structure is the same in the region and in the country. However, although this may be true for large regions it is unlikely to happen in small regions, as SER is. Therefore the dimensions of the regional input-output table have to be adjusted such that to reflect adequately the economic conditions in the region. To that end small and un-important sectors with low economic activity (low employment) were aggregated with sectors having a similar technological conditions. However, before that it is necessary to modify the regional direct requirements matrix as well as the regional import coefficient vector.

The original technical coefficients were adjusted by the vector of employment weights w, by which approximation towards the regional structure of economic activities is made. The vector of regional employment weights takes the value of 1 
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 for the sectors that are not aggregated in the regional classification scheme, while for the sectors that are to be aggregated takes the value of their employment shares. If this had not been done, the structure of intermediate consumption in the region would be the same as the national one. The weights were additionally adjusted with regard to the structure of the economic activities from the original national I-O table, which inevitably implies assumption that there are no differences in sector productivity between the regional and national economy.
3.2.4. Computation of the complete regional Input-Output table
As Jensen et al. (1979c) point out, the aim of this phase is the conversion of coefficient tables into prototype transactions table for the chosen region.
In order to derive the complete regional Input-Output table first of all the regional direct requirements matrix and the imports coefficients vector are needed to be transformed into monetary flows.

For doing so is necessary to have the vector of regional sectoral output. This can be approximated by using the employment ratios as well as an employment based Simple Location Quotient (SLQ). Here is followed the principle of FLQ, namely if the computed SLQ for any given sector is higher than one, then could be assumed that the sector is well represented in the region and thus the sectoral employment ratios to approximate regional sectoral output could be used. Otherwise if the computed SLQ is less than one for any given sector, then the economic activity of that sector in the region is very low and thus its sectoral output should be adjusted for that.
Once the regional sectoral output has been computed we proceeded to the estimation of the regional transactions matrix and imports vector.

The next step was estimating the final demand as a residual between total sectoral regional output and total sectoral intermediate sales. Since the value of FLQ's parameter was choosen empirically, the obtained final demand was positive. Regional household consumption and exports are estimated like output while other final demands are calculated as a residual by subtracting the sum of exports and consumption from regional final demand.

The primary imputs are compled of three components: household income, imports and other final payments. Since no superior data were applied in the regionalisation procedure, the household income is estimated by employment ratios and SLQ. Other final payments are computed as a residual subtracting the sum of intermediate purchases, imports and household income from total output.
4. Results

4.1. Main macroeconomic aggregates

One of the characteristics and at the same time advantage of the Input-Output table being a snapshot of the economy enables us to get a better insight to the structure of the regional economy. In table 2 are outlined some of the macroeconomic variables for the South-east region of Bulgaria that are readily computable from the regional I-O table.
(here is table 2)

It could be concluded that the South-east region in Bulgaria is a region with domination of the service sectors, which is to be expected from its favorable geographical position.

As it is visible from GVA structure, the share of agricultural sector in the region (17.9%) is higher than the national average (13.4%) mainly on count of the share of industry sector. In addition, the regional share in GVA of the services sector is slightly below the national average.
4.3. Basic economic structure of South-east region
Below at table 3 the sectoral output of the region is shown as it was derived from the regional I-O table as well as the corresponding shares of sectors. Parallely to this are shown the employment contribution of the sectors to the regional and national economies respectively.

(here is table 3)

In the South-east region of Bulgaria is situated a very big plant for refining petroleum products and this can be proved by its dominant position (36.8%) to the formation of the regional total gross output. The region’s share of agricultural production is above the national one and it is not surprising that the sector is the second largest contributor to the total gross output of the SER (11.3%). Moreover food-manufacturing sector, which is directly related to agricultural production, is also among the sectors with highest contribution (5.6%). Other important sectors significantly supporting the regional production are: land, water, air, pipeline transport services; real estate & renting services and construction. These are all sectors that are vertically integrated to the most developed ones, as well as representing the high tourist activities among the region.
In terms of employment contribution in the region the sectoral ranking is quite different. The share of agricultural sector (29.9%) in the total regional employment, as it can be seen from table 3, is much higher than its corresponding share in total output. This sector, together with the foods, beverages & tobacco (3.9%) employ more than 1/3 of the region’s work force. Retail trade (8.0%), education (7.0%) and transport services (5.4%) are other sectors with high contribution to the formation of the total regional employment.
The total contribution of the region to the national employment is 9%. Since, the sector of refined petroleum products for the national economy is mainly represented in the examined region it is not surprising that 82.6% of its national employment is contributed by the employees from SER. Having in mind the size of the region, all other sectors from the region are represented equally in the national employment structure. Travel agency services, textile and transport services are the regional sectors with on average 12% contribution to the formation of the country’s sectoral employment.
Due to the classification scheme of the constructed regional I-O table, interrelationships in the regional economy can be seen more analytically. The sales and purchases among sectors in the region and with final demand and primary inputs are presented in table 4.
(table 4 here)

The agricultural sector sells ¼ of its production to sectors within the region and the rest of its total gross output goes to final demand (mainly to household consumption). On the other side, almost all of the manufacturing sectors (with exception of sectors construction, refined petroleum products, food, beverages & tobacco and electrical energy) direct almost all their production to the sectors of the regional economy. As it concerns the service sectors, there is an opposite observation as within the manufacture sectors. Here, sectors other services, financial intermediation, RD & other business services and the maintenance and repair services allocate more than ½ of their gross output to the sectors of the regional economy.
Sectors in an economy that purchase a high share of their total inputs from sectors located and operating in the same economy (high share in intermediate inputs) are considered important. This is because their high purchases help the local economies by stimulating local demand and generating economic activity. As it can be seen, from table 4, almost all sectors in the economy of SE region spend small share of the total outlays to intermediate inputs and the highest goes to primary inputs categories, that is, for imports and wages and salaries. On the other side, metal products, office machinery & other equipment, other manufacture and other services are the sectors with the highest share in intermediate inputs. This indicates that these sectors satisfy their needs for intermediate inputs from sources within the region, indicating their strong interrelationships and their importance for the local economy in generating economic activity by demanding inputs locally. It is expected that these sectors will be among those, having very high multipliers.
4.4. Regional multipliers

The main virtue of the I-O model is its ability to provide multipliers presenting the linkages between the sectors within the regional economy. These linkages indicates the strenght of the relationship between sectors (Porter, 1990). Nevertheless, it is difficult to generailise about the size of the regional multipliers. According to Richardson (1972b), this differ widely depending on the regional economic structure, the extent of interdependence among the sectors, the size of the regon itself. In addition to this, these results have to be taken with certain caution due to restrictive assumptions underlying to the I-O technique (static character, linear production function, no impact of scale economies, no substitution, infinitely elastic supply).
Rasmussen (1956) and Hirschman (1958) backward and Augustinovics (1970) forward linkages for total output, income and employment for each sector, present in the regional economic structure (29) were calculated. By applying the corresponding ranks to derived multipliers we can see the differences in the relative importance of a sectors within the regional economy.
(Table 5 here)
As first observation, it could be stated that there is a significant difference between the size of the output, income and employment multipliers, considered both as backward and forward linkages. It could be explained with the fact that income and employment multiplier values tend to vary directly with size of the area. The case study region (South-east) is both small in terms of geographical area and population, comparing to the other NUTS II regions in Bulgaria.
Looking at the Rasmussen (1956) and Hirschman (1958) output backward linkage coefficients (second column of table 5) the sector with the highest potential to generate output impacts (both direct and indirect) in the South-east region of Bulgaria is office machinery, electrical, medical & other equipment (2.5227). This value means that an increase by one unit in the final demand for the products of office & equipment manufacture (i.e., exports, private consumption, public’ investments) will cause an increase in the total regional production by 2.5227 units due to the indirect effects generated by that particular sector. The second highest output backward linkage coefficient is for metal products (2.4987), followed by other manufacture (1.8440), and other services (1.8227). The lowest output backward linkage coefficients values exhibit coke & refined petroleum products (1.0868), education (1.1286) and, electrical energy, gas, steam and hot water (1.1694).
Concerning the income backward linkage coefficients, presented in the forth column of table 5, these reveal that services and manufacturing sectors are having the greater impact in the regional economy of South-east Bulgaria. Specifically, education exhibits the highest income backward linkage coefficient (0.6355) followed by public administration & defense (0.5302), health & social services (0.4501), wearing apparel, furs & leather products (0.4197). Contrary, the sectors with the lowest income backward linkages are coke & refined petroleum products (0.0485), real estate & renting services (0.0654), agriculture (0.1306).
Regarding employment generation, the first place is taken from wearing apparel, furs & leather products (0.2913), followed by retail trade (0.1841), education (0.1318), health & social services (0.1240) and agriculture (0.1215). Again coke & refined petroleum products (0.0074), real estate & renting services (0.0186), and electricity, gas & water supply (0.0279) are having the lowest potential to increase employment in the South-east region of Bulgaria.
Forward linkages depict changes in output, employment and income of the whole economy as a consequence of a change in added value within the chosen sector. If the value added changes within the sector this inevitably affects its output. Since the chosen sector produces inputs for other sectors, it implies that output of other sectors is affected as well (direct and indirect impacts). Input multipliers can be used as an insight to the dependence of a sector from other sectors within the region. The results imply that high dependence from other sectors in terms of output within the region is characteristic for other manufacture (2.5040), other services (2.5040), wood products & paper (2.5027), mining & quarrying (2.5005) and financial intermediation (2.4880). The lowest interdependence is for construction (1.1420), coke & refined petroleum products (1.1455) and food, beverages & tobacco (1.1638).
Concerning horizontal interconnections, the computed Augustinovics (1970) income forward linkage coefficient underline the importance of wearing apparel, furs & leather products (0.8638), education (0.8284) and collected and purified water, distribution services of water (0.7288). Real estate & renting services and coke & refined petroleum products have the lowest forward income potential as the values of the linkage coefficients are 0.0218 and 0.0404, respectively.
Finally, wearing apparel, furs & leather products (0.6634), retail trade (0.2479) and RD & other business services (0.2450) exhibit the highest employment forward linkage coefficient values (eleventh column of table 5).

5. Conclusions

There were two initial sub-objectives for carrying out the presented research. The first one was to provide an insight to the economic performance of the South-East region of Bulgaria by presenting the quantitative relationships between the sectors in the regional economy. This was accomlished with regionalising the national I-O table by the use of GRIT technique (Jensen et al., 1979d) for the South-east region of Bulgaria. A step forward this stage is the use of superior data.
The second objective was to identify the key economic sectors within the region by deriving the output, employment and income multipliers from the regional I-O model.

What was achived in this paper as results can also be regarded as the start or further research, i.e. developing a policy analysis tool. The derived regional I-O table can serve as a solid quantitative basis for simulating exogenous shocks to the regional economy.
These shocks from one side, would apply primarily on various policies affecting economic development of the South-east region in Bulgaria, such as Structural Funds expenditure, Cohesion policy or Common agricultural policy. From the other side, better design regional strategies aiming to the sectors with higher potentail to generate impact would speed the rate of economic development by stimulating the investment flow.
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	Table 1: South-east Region: Main Socio-economic Characteristics (year 2005)

	 
	Bulgaria
	South-east region
	Share of SER (%)

	Area (km2)
	111,001
	14,648
	13.2

	Population (1000)
	7,719
	775
	10.0

	GDP (Million EUR)
	19,595
	2,591
	13.2

	GDP per capita (EUR PPS)
	7.134
	6.420
	90.0

	PPS per capita, % EU average
	33.2
	29.9
	

	Unemployment rate (%)
	10.1
	9.6
	 

	Source: NSI (2005)


	Table 2: South-east Region in Bulgaria: Comparative Overview of Some Key Macroeconomic Aggregates

	 
	 
	Bulgaria
	South-east region

	GVA
	million EUR
	13,475
	1,146

	Gross Output
	million EUR
	30,782
	3,839

	Structure of GVA

	Agriculture
	%
	13.4
	17.9

	Industry
	%
	29.6
	26.1

	Services
	%
	57.0
	56.0

	Structure of Gross Output

	Agriculture
	%
	12.4
	11.3

	Industry
	%
	42.6
	32.2

	Services
	%
	55.0
	56.5

	Source: NSI, own calculations


	Table 3: Total Sectoral Output, National and Regional Employment

	 
	Sectoral share in total output
	Employment share

	
	
	at regional level
	SER/BG

	1
	Products of agriculture, hunting, fishing, forestry
	11.3
	29.9
	10.4

	2
	Mining and quarrying
	0.9
	0.9
	6.5

	3
	Foods, beverages, and tobacco
	5.6
	3.9
	10.0

	4
	Textile
	1.0
	1.6
	12.4

	5
	Wearing apparel; furs; leather & leather products
	0.3
	2.4
	4.2

	6
	Wood Products and Paper
	0.6
	0.7
	4.8

	7
	Coke, refined petroleum products and nuclear fuels
	36.8
	3.3
	82.6

	8
	Chemicals, plastic products, other non-metallic
	1.3
	1.5
	5.2

	9
	Metal Products
	1.3
	1.1
	5.4

	10
	Machinery and equipment n.e.c.
	0.5
	1.3
	4.9

	11
	Office machinery, electrical, medical & other equipment
	0.8
	0.8
	6.4

	12
	Other manufacture
	1.2
	1.1
	8.4

	13
	Electrical energy, gas, steam and hot water
	1.3
	0.7
	4.7

	14
	Collected and purified water, distribution services of water
	0.5
	0.8
	11.1

	15
	Construction
	4.6
	4.4
	9.3

	16
	Maintenance and repair services
	0.8
	1.2
	9.0

	17
	Wholesale trade
	2.2
	3.0
	6.8

	18
	Retail trade
	1.6
	8.0
	10.2

	19
	Hotels and restaurants
	1.6
	3.5
	10.9

	20
	Land, water, air, pipeline transport services 
	6.5
	5.4
	11.2

	21
	Travel agency services
	2.3
	2.4
	13.0

	22
	Post and telecommunication services
	2.9
	1.5
	8.4

	23
	Financial intermediation
	1.0
	0.9
	6.9

	24
	Real estate & renting services
	4.4
	0,4
	8.3

	25
	RD & other business services
	0.6
	2.2
	4.8

	26
	Public administration and defense; social security
	3.3
	3.0
	8.1

	27
	Education
	1.8
	7.0
	9.0

	28
	Health and social work services
	1.4
	4.5
	8.2

	29
	Other community, social and personal services 
	1.7
	2.7
	8.5

	Source: own calculations


	Table 4: Sectoral Shares of Intermediate and Final Demand and Intermediate and Primary Inputs to Total Output at the Bulgarian South-east Region (SER) 

	 
	TID/TO
	TFD/TO
	TII/TO
	TPI/TO

	1
	Products of agriculture, hunting, fishing, forestry
	24.4
	75.6
	40.2
	59.8

	2
	Mining and quarrying
	99.8
	0.2
	40.2
	59.8

	3
	Foods, beverages, and tobacco
	10.9
	89.1
	32.9
	67.1

	4
	Textile
	58.9
	41.1
	13.8
	86.2

	5
	Wearing apparel; furs; leather & leather products
	97.7
	2.3
	30.5
	69.5

	6
	Wood Products and Paper
	99.9
	0.1
	24.3
	75.7

	7
	Coke, refined petroleum products and nuclear fuels
	9.7
	90.3
	5.8
	94.2

	8
	Chemicals, plastic products, other non-metallic
	63.0
	37.0
	45.6
	54.4

	9
	Metal Products
	40.1
	59.9
	100.0
	0.0

	10
	Machinery and equipment n.e.c.
	47.3
	52.7
	27.2
	72.8

	11
	Office machinery, electrical, medical & other equipment
	93.3
	6.7
	100.0
	0.0

	12
	Other manufacture
	100.0
	0.0
	56.1
	43.9

	13
	Electrical energy, gas, steam and hot water
	17.1
	82.9
	11.3
	88.7

	14
	Collected and purified water, distribution services of water
	94.8
	5.2
	17.1
	82.9

	15
	Construction
	9.4
	90.6
	17.2
	82.8

	16
	Maintenance and repair services
	53.3
	46.7
	15.9
	84.1

	17
	Wholesale trade
	14.6
	85.4
	22.5
	77.5

	18
	Retail trade
	29.3
	70.7
	16.1
	83.9

	19
	Hotels and restaurants
	31.0
	69.0
	16.0
	84.0

	20
	Land, water, air, pipeline transport services 
	15.7
	84.3
	43.3
	56.7

	21
	Travel agency services
	26.4
	73.6
	23.0
	77.0

	22
	Post and telecommunication services
	13.5
	86.5
	36.3
	63.7

	23
	Financial intermediation
	98.9
	1.1
	39.8
	60.2

	24
	Real estate & renting services
	17.8
	82.2
	21.1
	78.9

	25
	RD & other business services
	72.9
	27.1
	48.1
	51.9

	26
	Public administration and defense; social security
	11.3
	88.7
	18.7
	81.3

	27
	Education
	22.9
	77.1
	8.6
	91.4

	28
	Health and social work services
	27.1
	72.9
	18.5
	81.5

	29
	Other community, social and personal services 
	100.0
	0.0
	54.7
	45.3

	Source: own calculations


	Table 5: I-O Multipliers for South-east Region of Bulgaria, 29 sectors

	 
	Rasmussen & Hirschmann
	Augustinovics

	
	OBL
	Rank
	IBL
	Rank
	EBL
	Rank
	OFL
	Rank
	IFL
	Rank
	EFL
	Rank

	1
	Products of agriculture, hunting, fishing, forestry
	1.6036
	8
	0.1306
	27
	0.1215
	6
	1.3669
	19
	0.0524
	27
	0.1254
	8

	2
	Mining and quarrying
	1.6027
	9
	0.3586
	7
	0.0621
	18
	2.5005
	4
	0.6667
	4
	0.0811
	15

	3
	Foods, beverages and tobacco
	1.4933
	12
	0.1821
	24
	0.0489
	23
	1.1638
	27
	0.1244
	26
	0.0286
	25

	4
	Textile
	1.2076
	26
	0.2411
	17
	0.0661
	14
	1.8863
	11
	0.3950
	11
	0.1054
	11

	5
	Wearing apparel; furs; leather & leather products
	1.4572
	13
	0.4197
	4
	0.2913
	1
	2.4691
	6
	0.8638
	1
	0.6634
	1

	6
	Wood Products and Paper
	1.3647
	15
	0.1531
	26
	0.0595
	21
	2.5027
	3
	0.2438
	19
	0.1039
	12

	7
	Coke, refined petroleum products and nuclear fuels
	1.0868
	29
	0.0485
	29
	0.0074
	29
	1.1455
	28
	0.0404
	28
	0.0035
	29

	8
	Chemicals, plastic products, other non-metallic
	1.6832
	6
	0.2364
	18
	0.0736
	13
	1.9482
	10
	0.2575
	18
	0.0778
	18

	9
	Metal Products
	2.4987
	2
	0.3386
	10
	0.1044
	9
	1.6024
	14
	0.1761
	22
	0.0489
	21

	10
	Machinery and equipment n.e.c.
	1.4080
	14
	0.3265
	11
	0.1173
	7
	1.7113
	13
	0.4521
	9
	0.1663
	5

	11
	Office machinery, electrical, medical & other equipment
	2.5227
	1
	0.3744
	5
	0.1163
	8
	2.4038
	8
	0.3241
	14
	0.0929
	14

	12
	Other manufacture
	1.8440
	3
	0.2458
	16
	0.0738
	12
	2.5040
	1
	0.2911
	15
	0.0800
	16

	13
	Electrical energy, gas, steam and hot water
	1.1694
	27
	0.1711
	25
	0.0279
	27
	1.2579
	22
	0.1827
	21
	0.0245
	26

	14
	Collected and purified water, distribution services of water
	1.2567
	21
	0.3396
	9
	0.0641
	17
	2.4261
	7
	0.7288
	3
	0.1249
	9

	15
	Construction
	1.2580
	22
	0.1907
	22
	0.0461
	25
	1.1420
	29
	0.1728
	23
	0.0381
	22

	16
	Maintenance and repair services
	1.2385
	25
	0.2351
	19
	0.0652
	15
	1.8009
	12
	0.3578
	12
	0.0962
	13

	17
	Wholesale trade
	1.3375
	17
	0.1845
	23
	0.0645
	16
	1.2193
	24
	0.1619
	24
	0.0582
	19

	18
	Retail trade
	1.2427
	23
	0.2718
	13
	0.1841
	2
	1.4413
	16
	0.3381
	13
	0.2479
	2

	19
	Hotels and restaurants
	1.2405
	24
	0.2171
	21
	0.0871
	11
	1.4669
	15
	0.2644
	17
	0.1103
	10

	20
	Land, water, air, pipeline transport services 
	1.6499
	7
	0.2642
	14
	0.0610
	20
	1.2361
	23
	0.2036
	20
	0.0357
	24

	21
	Travel agency services
	1.3463
	16
	0.2555
	15
	0.0533
	22
	1.3970
	18
	0.2823
	16
	0.0503
	20

	22
	Post and telecommunication services
	1.5567
	11
	0.2229
	20
	0.0464
	24
	1.2028
	25
	0.1613
	25
	0.0211
	27

	23
	Financial intermediation
	1.5958
	10
	0.3466
	8
	0.0612
	19
	2.4880
	5
	0.6361
	5
	0.0791
	17

	24
	Real estate & renting services
	1.3157
	18
	0.0654
	28
	0.0186
	28
	1.2671
	21
	0.0218
	29
	0.0038
	28

	25
	RD & other business services
	1.7235
	5
	0.3676
	6
	0.1527
	3
	2.0970
	9
	0.5380
	8
	0.2450
	3

	26
	Public administration and defense; social security
	1.2846
	19
	0.5302
	2
	0.0457
	26
	1.1704
	26
	0.5684
	7
	0.0367
	23

	27
	Education
	1.1286
	28
	0.6355
	1
	0.1388
	4
	1.3452
	20
	0.8284
	2
	0.1782
	4

	28
	Health and social work services
	1.2779
	20
	0.4501
	3
	0.1240
	5
	1.4070
	17
	0.5736
	6
	0.1553
	6

	29
	Other community, social and personal services 
	1.8227
	4
	0.3086
	12
	0.0953
	10
	2.5040
	2
	0.4558
	10
	0.1361
	7

	where: OBL & OFL - output backward & forward linkages; IBL & IFL - income backward & forward linkages; EBL & EFL - employment backward & forward linkages

	Source: own calculations
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