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This paper aims to assess the impact of cultural heritage on Greek economic development. An input-output model approach is used to estimate a set of multipliers that measure the direct, indirect and induced (broader) macroeconomic impact of income, output, value added and employment of cultural heritage on economic growth. The multipliers of product, gross value added, income and employment are calculated, based on which the importance of the cultural heritage sector for the Greek economy is identified. Three different impact scenarios were applied to this analysis. The main finding of the study is the importance of the cultural heritage sector in conjunction with its interconnection with the tourism sector. The study provides a policy analysis framework for targeted structural economic interventions that can be implemented to improve the operational efficiency of the cultural sector in Greece.
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1 Introduction

Economic growth has been associated with culture. Recent literature focuses on studying the factors that link culture to economic growth and development (Petrakis et al., 2023; Kostis, 2021; Bakas et al., 2020; Kafka et al., 2020; Petrakis et al., 2015). GraŽulevičiute (2006) analyzed the role of cultural heritage toward cultural, environmental, social, and economic development, while UCLG (2010) recognized culture as the fourth pillar of sustainable development. As noted by Koumoutsea et al. (2023), “culture is related to development in two ways: first, through the economic perspective of culture (such as cultural heritage assets, cultural tourism, etc.); and second, through the inter-connection of culture to education, public policy, local economy, social cohesion, etc.” (UCLG ECOSOC, 2013; Nurse, 2006). Cultural heritage acts as an anchor for social norms and identity formation shaping consumer choices, social behavior and enhancing community resilience (Akerlof and Kranton, 2000). Further, behavioral economics are often employed in recent studies on various cultural heritage issues (Mei et al., 2025; Costanzo and Alderuccio, 2025).

EU set the New European Agenda for Culture, featuring culture's importance for sustainability at European level. As pointed out by Boix Domenech et al. (2021) “the impact of Cultural and Creative Industry (CCI) on the GDP per capita of countries is economically significant on all territorial scales”.

The recent Greek economic crisis brought to light major structural weaknesses in the Greek economy. The industrial and manufacturing sector has shrunk to alarming levels and tourism, a sector of major importance for the Greek economy, suffered as well (Belegri-Roboli et al., 2010). As the relationship between culture and tourism is the most visible aspect of the contribution of culture to development and growth, cultural heritage constitutes one of the main, relatively unexploited development challenges for Greece that could turn into a key driver for its economic growth (Koumoutsea et al., 2023).

This study focuses on measuring the interactions of culture to the rest of the sectors of the Greek economy during the recent financial crisis and hence on providing analytical knowledge on crucial linkages, essential for setting and stimulating public policies.

The Input–Output (I–O) method, a widely accepted scientific method of economic planning and decision-making as noted by Baumol (2000), is used to portray the inter-sectoral transactions of the cultural heritage sector with the rest of the sectors of the Greek economy. The estimates are based on the published Input–Output table for Greece for year 2015. Accordingly, the multiplier method is applied to measure the direct, indirect and induced effects of culture on the country's economy. The study aims to analyze the economy of Greece during the economic crisis that began in 2009 until 2019 to explore the possibility of development through investments in cultural heritage. The period of COVID-19 pandemic was a very different condition that does not reflect economic normality. The study aims to estimate the multipliers of production, income, added value and employment for the cultural heritage sector at a high level of analysis, and to address inter-sectoral interconnections to clearly measure the effects of an increase in the cultural heritage sector demand into the Greek economy.

This type of analytical knowledge is essential for policy makers for designing the relative framework and setting the proper policies toward sustainable and inclusive growth at national level (Dorpalen and Gallou, 2023). Further, the findings of the present study are crucial for Greece, as this is the first attempt to measure the multiplier effect of the cultural heritage sector on the economy.

Beyond these macro-level connections, recent studies highlight how behavioral economics complement cultural economics explaining the decision making of consumers for cultural goods. Coate and Hoffmann (2022) argue that cultural participation and valuation of heritage assets are shaped by social norms and motivations.

Considering other countries such as England, which is a pioneer in the management of cultural heritage, according to the product multiplier results Greece enhances the same development potential. With the proper intervention cultural heritage could play a significance role in the economic development in Greece.

The rest of the paper is organized as follows: First, a literature overview of the major studies that analyzed the macroeconomic impact of the cultural sector using the Leontief Multipliers method is presented. Then a brief description of the methodology applied, and the data used follows. Subsequently, the main findings are presented assessed against those of previous studies, accompanied by the results of the estimation of three scenarios to guide policymaking decisions. Finally, the main conclusions and their potential implications are discussed, along with thoughts for further research.



2 Theoretical background literature review of the Leontief input–output impact analysis on cultural sector

Recent literature uses widely the Leontief Input–Output methodology to estimate the necessary multipliers portraying the interactions between economic sectors and their impact on the overall Greek economy to assist policy makers in designing and implementing macroeconomic policies at national and regional level (i.e., Sarris and Zografakis, 2015; Panethimitakis et al., 2000; Sarris and Zografakis, 1999; Sarris, 1990). Various economic impact studies have been carried out using the multiplier method, with a view to interdisciplinary analysis of the cultural industry, both for national and regional purposes. An important advantage of the Input–Output method is the ability to calculate the impact of an increase in demand for the cultural product on our overall national economy.

As UK is a pioneer in cultural economics, many CCI impact studies have been carried out there. CEBR (2013) offered a macroeconomic analysis of the CCI and the impact of cultural industry on the wider economy. This study has excluded the museum industry, which is analyzed in a separate study. The GVA (Gross Value Added) multiplier type II is estimated at 2.43, the product multiplier type II at 2.28 and the employment multiplier type II at 3.01. Furthermore, the study highlighted the additional impact on the economy, brought about by the cultural sector through tourism and the role of art and culture in developing innovative skills and improving national productivity. Further, CEBR (2020) study's main objective was to calculate the economic impact of cultural heritage on the wider UK economy. The GVA multiplier type II of cultural heritage in England was calculated at 2.21, while the employment multiplier type II was calculated at 2.34. Finally, the study pointed out the additional effects on tourism, volunteering and regional development. In Scotland, Dunlop et al. (2004) assessed the multiplier effect of employment type I at 1.83 of Scottish Art Council and the employment multiplier of the museums and galleries at 1.64.

USA leads the use of multiplier analysis as presented in BEA (2013). In USA the most representative study that measures the impact of the CCIs is Americans for the Arts (2024) that highlighted the importance of volunteerism as a vital component that can contribute to the support and funding of the arts and focused on adding value through equity and inclusion. Further, the study of American Alliance of Museums (2017) aimed at capturing the economic value of museums in the national economy through GDP growth, job creation and contributing to government revenues through taxes. The study measured the GVA multiplier type II at 3.2, the employment multiplier at 2 and the income multiplier at 2.2.

In Ireland, Indecon. (2009) calculated the economic impact of organizations supported by the Arts Council as well as the impact of the Arts on the wider Irish economy. The analysis of this study focused on the calculation of the impact on the GVA, government expenditure, government revenue and employment. The study's key findings include the calculation of the (a) public expenditure multiplier type II at 1.28 and (b) employment multiplier type II at 1.6.

In Canada, Conference Board of Canada (2008) calculated the economic footprint of the arts and culture industry using the multiplier method. The product multiplier type II was calculated at 1.84 and the study highlighted seven key factors for the creative industry: consumption, innovation, technology, talent, diversity, social capital, collaboration, capital investment. Another finding of the study was that the cultural sector works as a catalyst for the overall economic prosperity of a country and at the same time a magnet for talent and social cohesion. At regional level, the impact study of Roslyn Kunin and Associates Inc (2013) measured for the city of Nainamo of Canada the output, employment, income and GDP multipliers of the culture industry.

In Japan, using the I–O Analysis (Zuhdi et al., 2013) estimated the output multiplier for Japan's culture industry while Zuhdi (2014) estimated it for the decade 1995–2005.

In Chech Republic, Šlehoferova (2014) using the I–O analysis estimated the output multiplier for the culture industry, signifying the sector's importance to the national economy.

In Greece, the study of Regional Development Institute- Panteion Univ (2017) was the first official mapping of the sector in Greece and its main purpose was to analyze the key economic indicators of the CCI in Greece. The study revealed the existence of regional disparities of the CCI, championed by the region of Attica with an overwhelming share of 75.5% of the GVA, 57.3% of cultural enterprises and 60.8 of the total cultural workers. The remaining 11 regions have a total of 14.3% of the GDP, 27% of employees and 29.1% of enterprises. The Deloitte (2014) study's main objective was to capture the overall impact of investments in the cultural sector within the 4th framework of the Partnership Agreement for the Development Framework programming period in all regions of the country. The product multiplier type II for that 5-year period was calculated at 3.44. Most of the investments concerned infrastructure projects in existing operators, while most of the expenditure related to payroll payments (60%). The study also highlighted that events seem to play an important role in creating economic impacts with a high degree of mobility and Cultural projects seeming to affect tourism and businesses that serve it. Further, the Deloitte (2023) study contributed to the measurement and knowledge acquisition regarding the footprint of cultural and creative activities on the country's economy by analyzing the specific parameters of cultural projects, identifying the affected economic activities, quantifying the impact on a sample of cultural projects and projecting the results for the total National Strategic Reference Framework (NSRF), comparing the findings to those of the previous study of 2014. The study using I–O analysis demonstrated that the cultural projects during the programming period of 2014–2020 had a significant impact on the Greek economy, generating an output of €1.56B and resulting in sustaining a significant number of employees. The study showed that compared to the study of Deloitte (2014) there is a significant increase in Output and Employment multipliers for the projects (from 3.16 and 43.42, respectively, to 3.44 and 48.78, respectively) and a slight decrease in Payroll multipliers (from 0.81 to 0.57). The study underlined the increased impact of the projects on tourism, emphasizing the augmented contribution of Culture to the “touristic product” of Greece (in output from 18% to 30%, in employment from 12% to 38% and in payrolls from 12% to 33%) and revealed that Greece's tourism segment alone gains 94 million euros a year from culture activities.

The economic crisis of recent years and the difficulty of finding sources of funding make it necessary to have studies that determine the value of the CCIs. Investments in culture and creativity aim, among other things, to create a region or country as a destination for tourists, permanent work and residence and investment of course. This philosophy helps to completely regenerate an area as a cultural heritage hub and attracts highly innovative companies and high-level human resources (e.g., Dublin).



3 Methods and materials

This study implemented the basic Leontief demand driven model, as presented by Miller and Blair (2009). The basic I–O model is based on the following theoretical assumptions according to Leontief (1966): stable economies of scale, stability of technological factors, product homogeneity, and lack of supply constraints. The basic model I–O is also based on the table of transactions. This table is a dual-entry accounting system that shows how a sector's production on the market of certain other industries is analyzed over a given period. In the Input–Output system, the production function is of fixed dimensions. This assumption essentially implies that input substitution elasticity equals zero.

Using the I–O tables is the most reliable and accurate method for analyzing the impact of various interventions on the national economy. These tables are based on published data, which enhances the transparency and reliability of the method. The most important advantage of the method is that these tables consider the inter-branch relations of the economy in detail.

A multiplier enables an estimate of the impact, which would have a slight exogenous change in the demand for an industry product throughout the economy. Each sector has its own multiplier, reflecting the overall change in income and product of the economy resulting from the change in final demand by one unit. The types of multipliers most used are those that estimate the impact of external changes on (a) the output of the sectors in the economy, (b) the income earned by the household sector in relation to new returns, (c) employment, (d) the added value that each sector creates in the economy due to new costs (Miller and Blair, 2009). The concept of multipliers is based on the difference between the initial effect of an exogenous change and the overall effects of that change. For example, if the multiplier of the cultural sector is 2, it would show that if we increased the industry's production by EUR 100 million, then total production would increase by EUR 200 million.

The first step to calculate the multipliers is the calculation of the technical coefficient (aij) which is the amount of input i needed per unit of output of sector j, and could be derived from aij=zijXjwhere Xjis the value of the total production of industry j and zij is the matrix of sectoral transactions.

Then, the construction of the technical coefficient matrix (A) is possible as well as the inverse Leontief matrix L = (−)−1 and the solution to the (open) Leontief model =(−)− 1Υ.

The Type I multiplier estimates the direct and indirect increase in production in all sectors of the economy, based on an increase in the final demand of an industry by one unit. The multiplier is calculated as the ratio of the total economic result for the whole economy to the initial change. It is calculated as the fraction (direct + indirect)/direct result.

The Type II multiplier estimates the direct, indirect and induced increase in production in all sectors of the economy, in the event of an increase in final demand in the output of the sector concerned by one unit. In this case, the final household consumption sector moves away from final demand and is placed together with the technologically interdependent sectors of Table I–O (closed Input–Output model). In more detail, the income generated by the production process of an additional unit for final demand will cause further changes in consumption, production, employment, income and other primary inputs and for several successive cycles.

The Type I and Type II multipliers show by how much the initial effects are blown up when direct, indirect, and induced effects (due to household spending because of increased household income) are considered. Type I multipliers might underestimate economic impacts and Type II multipliers probably give an overestimate. These two multipliers [Type II and Type I] may be considered as upper and lower bounds on the true indirect effect of an increase in final demand. A more realistic estimate generally lies between the Type I and Type II multipliers.

The most widely used multipliers for analyzing an industry's economic impact on the economy are (Wang and Charles, 2010; D'Hernoncourt et al., 2011):

1. Product multiplier (Omulti):showing the overall change in economic output required to meet the change in final demand by one unit of the sector/product concerned, where the final demand of the remaining products in the economy remains stable. Derived from Omulti=ΣiLij (where Lij is the inverted Leontief matrix of input i needed per unit of output of sector j).

2. Income multiplier (Imulti): which estimates the overall change in household income resulting from a unit change in final demand for the product of an industry, where “v” refers to the household income ratio/total output of each sector Derived from Imulti=ΣiviLijvj.

3. Employment multiplier ⟦(Emultj): which assesses the relationship between the change in the final demand of a particular sector and the employment required to meet it. It is expressed in physical units (number of employees or equivalent unit of employment per million €, and not in values, i.e., labor costs per unit of product) and shows the immediate change in the number of employees in an industry from the one-unit change in the outflow of that sector, where “w” equals the full-time equivalent employment per € of total production in the industry. Derived from Emultj=ΣiwiLij/wj.

This study used the 2015 Input–Output (I–O) Table published by Greece's National Statistical Office (ELSTAT) in basic prices and product by product, in accordance with the revised ESA 95 national accounts system of 2015, according to which the Greek economy is divided into 65 sectors following the European standards. The symmetrical Input–Output Tables are matrices of the “product-product” that combine both supply and uses. These tables present the structure of production costs and the added value created during the production process; the flows of goods and services produced within the national economy and the flows of goods and services in relation to abroad.

After special processing and analyzing the cultural heritage sector, the table was analyzed in 67 sectors. In the final stage, the Type I and II multipliers of Table 67*67 of the Greek economy were calculated, and the results were processed, and are presented below in the form of tables and diagrams to facilitate the analysis.

Table 1 below presents in detail the activities of the cultural heritage sector following Eurostat.

TABLE 1 Classification of products by activity of the cultural heritage sector, CPA 2008.




	91.00.00.00
	Activities of libraries, archives, museums and other cultural activities





	
	Library and archive activities



	91.01.12.01
	Unpaid mortgage services



	91.01.12.02
	Photo Archive Services



	91.01.12.03
	Land office services



	91.01.12.04
	Music file services



	91.01.12.05
	Movie library services



	
	Museum activities



	91.02.20.01
	Demonstration services of artistic or archaeological collections



	
	Operation of historic sites and buildings and similar visitor attraction poles



	91.03.10.01
	Visit services of archaeological and other historical sites and buildings



	91.03.10.02
	Archaeologist's maintenance services



	
	Activities of botanical and zoos and natural habitats





Source: Eurostat.






4 The contribution of the cultural heritage sector to the Greek economy

This study analyzed the economic impact of the cultural heritage sector on the entire Greek economy. The results below show the impact of an increase in the demand for cultural heritage products on groups created in terms of employment, product and income.

Table 2 below shows that in Greece the effects of the cultural heritage sector are spread across all sectors of the economy. As shown in Table 3, the dominant effect is in the energy sector, followed by rental and publishing services. The corresponding UK results show that the dominant cultural heritage sector effect is in the construction and manufacturing sector with 29.4 and 19.1% respectively (CEBR, 2020).

TABLE 2 Industrial structure of the cultural heritage sector of Greece, 2015.




	Sector
	% domestic supply chain





	Wholesale and retail trade services and repair services of motor vehicles and motorcycles
	0.2



	Computer programming, consulting and related services; information services
	0.8



	Textile products; clothing; leather and related products
	0.8



	Production services of films, video films and television programs, recordings and musical publications; programming and broadcasting services
	1.0



	Other professional, scientific and technical services; veterinary services
	1.1



	Protection and investigation services; services in buildings and outdoors; office administration services, secretarial support services and other business support services
	1.1



	Retail trade services, other than retail trade in motor vehicles and motorcycles
	1.4



	Computers, electronics and optical products
	1.6



	Pre-registered media printing and recording products
	1.7



	Natural water; water treatment and supply services
	1.7



	Base metals
	1.9



	Furniture, other processing products
	2.3



	Chemicals and products
	2.5



	Wholesale trade services, excluding wholesale trade in motor vehicles and motorcycles
	2.6



	Financial services other than insurance services and pension funds
	3.4



	Advertising and market research services
	4.8



	Telecommunications services
	5.0



	Construction and construction work
	5.3



	Real estate management other than imputed rents
	5.5



	Repair and installation services of machinery and equipment
	5.8



	Coke and petroleum refining products
	7.5



	Publishing services
	8.4



	Rental and leasing services
	12.0



	Electricity, gas, steam and air conditioning
	22.0





Source: Own calculations based on the ELSTAT 2015 I–O table.




TABLE 3 Product multipliers of Type I and II of selected sector of Greece for the year 2015.




	Sector
	Type I
	Induced effect
	Type II
	Ranking





	Travel agency, tour operator and other booking services and related services
	2.23
	0.87
	3.10
	7



	Sports and entertainment services
	1.83
	1.69
	3.52
	4



	Pre-registered media printing and recording products
	1.88
	1.22
	3.10
	10



	Publishing services
	1.66
	1.33
	2.99
	12



	Advertising and research services
	1.79
	0.90
	2.69
	20



	Scientific research and development services
	1.40
	1.49
	2.89
	15



	Accommodation and catering services
	1.76
	0.69
	2.45
	28



	Architectural and engineering services; technical testing and analysis services
	1.75
	0.66
	2.41
	32



	Library services, archives, museums and other cultural services
	1.26
	1.05
	2.31
	39



	Creative services activities, arts and entertainment
	1.33
	0.50
	1.83
	59



	Film, video and television production services, recordings and music publications
	1.52
	1.17
	2.69
	21





Source: Own calculations based on the ELSTAT 2015 I–O table.




The estimated product multiplier of cultural heritage of Greece was 2.31. This number summarizes the total economic impact (direct, indirect, and induced), expected from the change in economic activity by 1 €. Table 3 below summarizes the results of the Type I & II of product multiplier for selected sectors of the Greek economy, and the following should be noted:

- There is an upward pressure of multiplier effects on all groups of the economy.

- The additional induced effects significantly change the classification of sectors.

- The groups that had the greatest impact are the travel agencies, sports services and printing industries with 3.52 and 3.10, respectively.

- The cultural sector has a total multiplier of 2.31.

- Type II multiplier, as mentioned above, estimates the direct, indirect and induced (induced) increase in production in all sectors of the economy. This means that every 1 € of increase in the production of cultural sector products will result in products worth 2.31 €.

- The impact of the cultural heritage industry is concerned, was estimated €1.05. This means that cultural heritage products supply goods and services to households when direct and indirect workers in the cultural heritage sector spend their profits on the wider economy. So, if the demand for products increases to the cultural heritage sector by 1 €, this will increase the total production of the economy by 2.31 €.

To calculate the employment multiplier, the number of workers/employees was used. In 2015, the number of cultural heritage sector workers/employees was 5,400, while the product produced was 387 million. The full-time equivalent (FTE) for the cultural heritage sector therefore corresponds to 14 (FTE) full-time employment jobs per million euro. Table 4 below, shows the Type I and II multiplier effects of employment on selected sectors of the Greek economy. The Type II employment multiplier was estimated at 1.641. The additional impact was calculated at 0.513 and represents the employment of industries supplying goods and services to households when direct and indirect workers/employees in the cultural heritage sector spend their profits on the wider economy. This means that for each new cultural heritage sector job there will be 1.641 jobs in the economy, due to the combination of direct, indirect and induced impacts.

TABLE 4 Employment multipliers of Type I and II of selected sector of Greece for the year 2015.




	Sector
	Type I
	Type II





	Travel agency, tour operator and other booking services and related services
	2.34
	3.07



	Sports and entertainment services
	1.29
	1.65



	Pre-registered media printing and recording products
	1.22
	1.52



	Publishing services
	1.99
	3.31



	Advertising and market research services
	1.24
	1.69



	Scientific research and development services
	2.16
	5.48



	Accommodation and catering services
	1.54
	1.82



	Architectural and engineering services; services technical tests and analyses
	1.09
	1.20



	Library, archive, museum services and other cultural services
	1.13
	1.64



	Creative activities, arts and Fun
	1.39
	1.73





Source: Own calculations based on the ELSTAT 2015 I–O table.




Table 5 below presents the induced impact of selected sectors of the economy as well as the results of Type I- and II-income multipliers. Income Multipliers type II of the Cultural heritage sector was calculated 1,422, which means that every 1 € increase in the income of cultural heritage sector workers/employees generated 0.422 € on the wider economy. These new worker/employee payments relate to industries from which the Cultural Heritage industry buys goods and services as inputs into its own production processes. The Type II multiplier was estimated at 1,422. The additional impact was estimated at 0.297 and represents the remuneration of workers in industries supplying goods and services to households when direct and indirect workers in the inheritance sector spend their profits on the wider economy.

TABLE 5 Income multipliers of Type I and II of selected sector of Greece for the year 2015.




	Sector
	Type I
	Induced effect
	Type II
	Ranking





	Travel agency, tour operator and other booking services and related services
	3.07
	2.73
	3.88
	4



	Sports and entertainment services
	1.53
	1.35
	1.93
	28



	Pre-registered media printing and recording products
	1.41
	1.25
	1.78
	42



	Publishing services
	1.44
	1.28
	1.82
	37



	Advertising and research services
	1.49
	1.32
	1.88
	31



	Scientific research and development services
	1.21
	1.07
	1.52
	57



	Accommodation and Focus Services
	1.90
	1.68
	2.40
	15



	Architectural and engineering services; technical testing and analysis services
	1.80
	1.59
	2.27
	19



	Library, archive, museum and other cultural services
	1.13
	1.00
	1.42
	61



	Creative activities, arts and Fun
	1.66
	1.47
	2.10
	25



	Film, video and television program production services, recordings and music publications; programming services and broadcasting
	1.34
	1.19
	1.70
	49





Source: Own calculations based on the ELSTAT 2015 I–O table.




Using the multiplier model, we assessed the contribution of the Cultural Heritage sector to the Greek economy for 2015 and calculated the multipliers of the 67 sectors, as presented in Table 6 below.

TABLE 6 Type I and II of output, employment and income multipliers of Greece, 2015.




	Sectors
	Output multiplier
	Value added multiplier
	Income multiplier
	Employment multiplier





	Multipliers
	IA
	Rank
	IIA
	Rank
	IB
	Rank
	IIB
	Rank
	IB
	Rank
	IIB
	Rank
	IB
	Rank
	IIB
	Rank



	Agricultural products. hunting and related services
	1.635
	27
	2.029
	50
	1.545
	40
	1.795
	53
	2.530
	6
	3.197
	6
	1.245
	49
	1.313
	59



	Wood and wood and cork products (excluding furniture); basketry and spartan articles
	1.412
	44
	2.071
	48
	1.290
	53
	1.610
	60
	1.360
	46
	1.719
	46
	1.215
	53
	1.369
	58



	Fish and other fishery products; aquaculture products; fisheries-support services
	1.448
	40
	1.903
	53
	1.282
	55
	1.495
	62
	1.661
	26
	2.099
	26
	1.300
	45
	1.558
	53



	Mines and quarries
	1.077
	64
	1.224
	64
	1.532
	42
	2.168
	35
	1.450
	33
	1.832
	33
	1.758
	20
	2.699
	19



	Foodstuffs; drinks; tobacco products
	1.780
	10
	2.334
	36
	2.174
	10
	2.743
	14
	2.137
	10
	2.701
	10
	3.447
	4
	4.122
	8



	Textile products; clothing; leather and related products
	1.258
	55
	1.592
	58
	1.833
	18
	2.717
	15
	1.441
	35
	1.821
	35
	1.395
	39
	1.802
	44



	Wood and wood and cork products (excluding furniture); basketry and spartan articles
	1.870
	5
	2.470
	26
	3.515
	1
	5.187
	1
	2.366
	7
	2.990
	7
	1.668
	24
	1.902
	40



	Paper and paper products
	1.736
	15
	2.268
	41
	3.017
	3
	4.441
	3
	2.204
	9
	2.785
	9
	2.544
	7
	3.640
	10



	Pre-registered media printing and recording products
	1.875
	4
	3.099
	10
	1.648
	32
	2.487
	22
	1.406
	42
	1.777
	42
	1.218
	51
	1.525
	54



	Coke and petroleum refining products
	1.812
	7
	2.056
	49
	2.750
	4
	3.580
	4
	4.861
	2
	6.143
	2
	12.990
	1
	19.232
	1



	Chemicals and products
	1.248
	57
	1.505
	60
	1.456
	44
	1.885
	48
	1.519
	29
	1.920
	29
	1.764
	18
	2.674
	20



	Basic medicinal products and medicinal preparations
	1.251
	56
	1.562
	59
	2.079
	11
	2.944
	12
	1.690
	21
	2.136
	21
	1.716
	22
	2.452
	25



	Rubber products and plastics
	1.697
	19
	2.216
	43
	2.550
	5
	3.545
	5
	2.006
	11
	2.535
	11
	2.042
	12
	2.861
	15



	Other non-metallic mineral products
	1.686
	21
	2.382
	33
	1.758
	21
	2.365
	27
	1.662
	24
	2.100
	24
	1.740
	21
	2.529
	22



	Base metals
	1.719
	17
	2.179
	45
	2.027
	14
	2.555
	19
	2.259
	8
	2.855
	8
	2.429
	8
	3.643
	9



	Manufactured metal products other than machinery and equipment
	1.743
	13
	2.417
	30
	1.829
	19
	2.430
	24
	1.700
	20
	2.148
	20
	1.509
	34
	2.037
	35



	Computers. electronics and optical products
	1.092
	63
	1.179
	66
	1.657
	30
	2.193
	34
	1.674
	22
	2.115
	22
	1.509
	33
	2.016
	36



	Multipliers
	IA
	Rank
	IIA
	Rank
	IB
	Rank
	IIB
	Rank
	IB
	Rank
	IIB
	Rank
	IB
	Rank
	IIB
	Rank



	Electrical equipment
	1.547
	34
	1.960
	52
	2.362
	7
	3.228
	6
	1.916
	14
	2.422
	14
	1.965
	14
	2.824
	16



	Machinery and equipment n.e.c.
	1.295
	52
	1.654
	56
	1.727
	24
	2.424
	25
	1.467
	32
	1.854
	32
	1.758
	19
	2.773
	17



	Motor vehicles. trailers and semi-trailers
	1.112
	61
	1.245
	63
	1.655
	31
	2.294
	30
	1.499
	30
	1.894
	30
	1.615
	28
	2.354
	29



	Other transport equipment
	1.034
	65
	1.081
	67
	1.433
	46
	1.878
	49
	1.441
	36
	1.821
	36
	1.217
	52
	1.491
	56



	Furniture. other processing products
	1.386
	46
	1.721
	55
	2.023
	15
	2.793
	13
	1.820
	17
	2.300
	17
	1.880
	17
	2.394
	28



	Repair and installation services of machinery and equipment
	1.578
	31
	2.321
	38
	1.384
	47
	1.745
	55
	1.449
	34
	1.831
	34
	1.315
	44
	1.736
	46



	Electricity. gas. steam and air conditioning
	1.537
	36
	2.124
	47
	1.327
	51
	1.650
	59
	1.360
	45
	1.719
	45
	1.579
	30
	2.558
	21



	Natural water; water treatment and supply services
	1.738
	14
	3.036
	11
	1.712
	26
	2.490
	21
	1.425
	38
	1.801
	38
	1.923
	16
	3.384
	11



	Wastewater treatment services; sludge; waste collection. treatment and disposal services; material recovery; remediation services and other waste management services
	1.433
	41
	2.186
	44
	1.321
	52
	1.696
	58
	1.328
	50
	1.678
	50
	1.492
	36
	2.450
	26



	Construction and construction work
	1.976
	2
	2.809
	17
	2.046
	13
	2.703
	16
	1.998
	12
	2.524
	12
	1.637
	26
	2.040
	34



	Wholesale and retail trade services and repair services of motor vehicles and motorcycles
	1.565
	32
	2.466
	27
	1.600
	35
	2.072
	41
	1.309
	52
	1.654
	52
	1.120
	58
	1.402
	57



	Wholesale trade services. excluding wholesale trade in motor vehicles and motorcycles
	1.695
	20
	2.738
	18
	1.674
	28
	2.289
	31
	1.348
	48
	1.703
	48
	1.672
	23
	2.862
	14



	Retail trade services. other than retail trade in motor vehicles and motorcycles
	1.636
	26
	2.831
	16
	1.714
	25
	2.399
	26
	1.253
	53
	1.584
	53
	1.062
	64
	1.234
	65



	Land transport services and pipeline transport services
	1.735
	16
	2.616
	23
	1.592
	36
	2.095
	39
	1.664
	23
	2.103
	23
	1.501
	35
	1.921
	38



	Water transport services
	1.848
	6
	2.435
	29
	1.764
	20
	2.152
	36
	2.726
	5
	3.445
	5
	4.159
	2
	5.859
	5



	Air transport services
	1.784
	9
	2.328
	37
	2.340
	8
	3.025
	10
	3.188
	3
	4.028
	3
	3.356
	5
	4.623
	7



	Storage services and transport-support services
	1.416
	43
	2.022
	51
	1.566
	39
	2.098
	38
	1.411
	41
	1.783
	41
	1.586
	29
	2.495
	24



	Postal and courier services
	1.659
	24
	3.225
	8
	1.470
	43
	2.318
	29
	1.240
	54
	1.566
	54
	1.273
	48
	1.801
	45



	Multipliers
	IA
	Rank
	IIA
	Rank
	IB
	Rank
	IIB
	Rank
	IB
	Rank
	IIB
	Rank
	IB
	Rank
	IIB
	Rank



	Accommodation and catering services
	1.755
	11
	2.445
	28
	1.606
	34
	1.997
	42
	1.896
	15
	2.396
	15
	1.537
	31
	1.822
	42



	Publishing services
	1.656
	25
	2.988
	12
	1.969
	16
	3.151
	8
	1.439
	37
	1.819
	37
	1.991
	13
	3.308
	12



	Production services of films, video films, and television programs. recordings and musical publications; programming and broadcasting services
	1.517
	37
	2.687
	21
	1.680
	27
	2.582
	18
	1.344
	49
	1.699
	49
	1.382
	41
	1.898
	41



	Telecommunications services
	1.579
	30
	2.158
	46
	1.742
	23
	2.084
	40
	1.572
	27
	1.987
	27
	1.510
	32
	2.425
	27



	Computer programming. consulting and related services; information services
	1.542
	35
	2.616
	24
	1.592
	37
	2.231
	33
	1.367
	44
	1.727
	44
	1.422
	37
	2.146
	33



	Financial services other than insurance services and pension funds
	1.365
	47
	2.548
	25
	1.339
	49
	1.911
	47
	1.212
	55
	1.531
	55
	1.402
	38
	2.524
	23



	Insurance, reinsurance, and pension funds. other than compulsory social security
	1.556
	33
	2.296
	40
	1.758
	22
	2.257
	32
	1.808
	18
	2.284
	18
	1.636
	27
	2.296
	30



	Services related to financial and insurance services
	1.491
	39
	2.340
	35
	1.436
	45
	1.824
	51
	1.421
	39
	1.796
	39
	1.322
	42
	1.906
	39



	Real estate management other than imputed rents
	1.147
	59
	1.370
	61
	1.084
	63
	1.159
	66
	1.412
	40
	1.785
	40
	3.916
	3
	8.085
	2



	Imputed rentals
	1.139
	60
	1.224
	65
	1.076
	64
	1.105
	67
	0.000
	1
	0.000
	1
	1.208
	54
	1.307
	61



	Legal and accounting services; services of head offices (chairs) of companies; management consulting services
	1.358
	48
	2.249
	42
	1.334
	50
	1.733
	56
	1.188
	59
	1.501
	59
	2.076
	11
	6.111
	4



	Architectural and engineering services; technical testing and analysis services
	1.745
	12
	2.406
	32
	2.057
	12
	2.542
	20
	1.796
	19
	2.270
	19
	1.091
	61
	1.202
	66



	Scientific research and development services
	1.399
	45
	2.885
	15
	1.289
	54
	1.925
	46
	1.206
	57
	1.524
	57
	2.160
	10
	5.484
	6



	Advertising and market research services
	1.785
	8
	2.687
	20
	2.421
	6
	3.175
	7
	1.488
	31
	1.881
	31
	1.237
	50
	1.691
	48



	Other professional. scientific and technical services; veterinary services
	1.677
	22
	2.695
	19
	2.190
	9
	2.959
	11
	1.353
	47
	1.710
	47
	1.174
	56
	1.680
	49



	Rental and leasing services
	1.669
	23
	2.412
	31
	1.671
	29
	2.107
	37
	1.977
	13
	2.498
	13
	1.931
	15
	2.721
	18



	Multipliers
	IA
	Rank
	IIA
	Rank
	IB
	Rank
	IIB
	Rank
	IB
	Rank
	IIB
	Rank
	IB
	Rank
	IIB
	Rank



	Employment services
	1.182
	58
	2.927
	13
	1.120
	62
	1.727
	57
	1.073
	64
	1.356
	64
	1.111
	59
	2.002
	37



	Travel agency. tour operator and other booking services and related services
	2.229
	1
	3.236
	7
	3.482
	2
	4.724
	2
	3.071
	4
	3.881
	4
	2.340
	9
	3.067
	13



	Protection and investigation services; services in buildings and outdoors; office administration services. secretarial support services and other business support services
	1.599
	29
	3.146
	9
	1.535
	41
	2.327
	28
	1.310
	51
	1.656
	51
	1.291
	46
	1.808
	43



	Public administration and defense services; compulsory social security services
	1.331
	50
	3.304
	6
	1.219
	59
	1.984
	43
	1.118
	62
	1.413
	62
	1.316
	43
	2.218
	32



	Education services
	1.094
	62
	3.378
	5
	1.053
	65
	1.797
	52
	1.032
	65
	1.304
	65
	1.035
	65
	1.524
	55



	Human health services
	1.419
	42
	2.664
	22
	1.239
	57
	1.769
	54
	1.193
	58
	1.508
	58
	1.197
	55
	1.626
	52



	Home care services; social care services without accommodation
	1.506
	38
	3.808
	2
	1.366
	48
	2.435
	23
	1.157
	60
	1.463
	60
	1.073
	62
	1.312
	60



	Creative. arts and entertainment services
	1.334
	49
	1.834
	54
	1.251
	56
	1.458
	63
	1.662
	25
	2.100
	25
	1.388
	40
	1.734
	47



	Library, archive, museum, and other cultural services
	1.260
	54
	2.314
	39
	1.141
	61
	1.526
	61
	1.125
	61
	1.422
	61
	1.128
	57
	1.641
	51



	Gambling and betting services
	1.633
	28
	2.348
	34
	1.609
	33
	1.973
	44
	1.882
	16
	2.378
	16
	1.662
	25
	2.221
	31



	Sports and entertainment services
	1.883
	3
	3.518
	4
	1.969
	17
	3.091
	9
	1.526
	28
	1.929
	28
	1.287
	47
	1.646
	50



	Services provided by organizations
	1.705
	18
	3.722
	3
	1.585
	38
	2.653
	17
	1.212
	56
	1.531
	56
	3.344
	6
	7.591
	3



	Computer repair services and personal and household goods
	1.266
	53
	1.638
	57
	1.189
	60
	1.339
	64
	1.394
	43
	1.762
	43
	1.109
	60
	1.290
	62



	Other personal services
	1.330
	51
	2.912
	14
	1.222
	58
	1.839
	50
	1.113
	63
	1.407
	63
	1.066
	63
	1.288
	63



	Household services as employers of domestic staff and non-differentiated goods and services produced by private households for own use
	1.000
	66
	4.173
	1
	1.000
	66
	1.968
	45
	1.000
	66
	1.264
	67
	1.000
	66
	1.242
	64



	Services provided by heterogeneous organizations and bodies
	1.000
	66
	1.321
	62
	1.000
	66
	1.329
	65
	1.000
	66
	1.264
	66
	1.000
	66
	1.022
	67





Source: Own calculations based on the ELSTAT 2015 I–O table.






5 Scenarios of exogenous effects of final demand

We conducted the analysis that follows, using the 2015 I–O Table of Greece as reference data. The ultimate purpose of the scenarios is to analyze the impact on the Greek economy in the field of cultural heritage sector and the relevant impact on the overall economy as far as income and employment are concerned. The analysis of the scenarios contributes to a better understanding of structural changes in the economy applying different economic policies.

This scenario analysis intents to investigate the best intervention to have the maximum impact in the overall economy considering the structure of the Greek economy and propose the best policy implementations through objective and measurable criteria. In these sections three policy interventions are measured to find the most efficient one. The three interventions are best practices worldwide. The three interventions are the increase of the government fiscal expenditure, export growth of the cultural heritage product and an increase of tourism sector exports. The scenarios of the final change in demand to be used in this study are described in Table 7 below.

TABLE 7 Scenarios of exogenous effects of final demand.




	Scenarios
	A
	B
	C





	Final demand
	Change in exports
	Change in public spending
	Change in tourism sector



	Increase in exports of the Cultural Heritage sector
	25%
	Stable
	Stable



	Public Expenditure
	Stable
	100 εκ. €
	Stable



	Increase in exports from the tourism sector
	25%
	Stable
	Stable






The calculation and analysis is then carried out to determine the impact of the changes on the overall production of cultural heritage sector in Greece. Based on the results, policy proposals that must be followed in Greece to maximize the total production of cultural heritage can be documented. According to Nazara et al. (2004), with the following equation we can calculate the results of the scenarios.

Xt+1=(-)-1Υt+1      (1)

In this study t indicates the period of Input–Output tables, i.e., 2015, while t + 1 indicates a future period if we implement the proposed policies of the scenario. Based on the results of the three scenarios assessed below, relative policy proposals on cultural heritage in Greece can be documented.

The Input–Output tables describe, as we have seen, the interdisciplinary production structure of the economy (intermediate consumption), but also the system of value-added creation, such as wages, taxes, imports, etc., recorded in the initial input segment. The traditional Input–Output model assumes that the most important activity is productive (endogenous) and other activities are based and linked to it (extrinsic). The inter-branch productive structure of the economy has been fully and thoroughly explored in the previous ones. Using the logic of investigating the effects on the product produced or distributed, it is possible in the context of the Input–Output model to determine the interdisciplinary effects on employment, imports and income.

Scenario A applies to an increase in public expenditure on cultural heritage by EUR 100 million. €. The impact such an investment would have on the overall economy is summarized in Figure 1 below. It is evident that this investment would create 2,308 new jobs and add EUR 231.43 million to the Greek economy.


[image: Bar chart showing three categories of change: Total Output Change at 231.43, Change in Value Added (GDP) at 127.51, and Employment Change (Number) at 2308.22. Employment Change has the highest value.]
FIGURE 1
 Scenario A: Effects on product, GVA and employment from the increase in public expenditure. Source: Own calculations.


In Scenario B an increase in exports of cultural heritage products by 25% of the total product of the industry is examined. The impact of the €96 m increase in exports of cultural products on the overall economy is summarized in Figure 2 below. It is evident that this investment would create 2,216 new jobs and add EUR 222,417 million to the economy.


[image: Bar chart comparing three categories: Total Output Change at 222.17, Change in Value Added (GDP) at 122.42, and Employment Change (Number) significantly higher at 2215.94.]
FIGURE 2
 Scenario B: Impact on product, GVA and employment from the 25% increase in exports of cultural heritage products (€96 m). Source: Own calculations.


Quoting (OECD, 2009) “Culture and tourism are linked because of their obvious synergies and their development potential. Cultural tourism is one of the largest and fastest growing global tourist markets and cultural and creative industries are increasingly being used to promote destinations. The increasing use of culture and creativity in market destinations also adds to the pressure of differentiation of regional identities and images and increasing the variety of cultural elements used for the branding and marketing of a region”. Therefore, in Scenario C an increase in tourism revenues as an industry directly linked to the cultural heritage sector is examined. Tourists from Europe count for almost 80 % of incoming tourism in Greece. Cultural heritage is of major importance in the choice of destinations for European visitors. The tourism sector is most reflected in the accommodation and catering sector (36), travel agency services (53) as well as air transport (32). In Scenario C we examined a 25% increase in production in exports of the above sectors, and we found that this increase would create 173,397 new jobs and add 15,438 million euros to the economy. In Figure 3 below we distinguish the impact on the overall economy from the above increase.


[image: Bar chart showing changes in economic metrics: Total Output Change at 10.95, Change in Value Added (GDP) at 9.15, and Employment Change at 153.98. The Employment Change bar is significantly higher.]
FIGURE 3
 Scenario C: Impact on product, GVA and employment from the 25% increase in exports from the tourism sector. Source: Own calculations.


Concluding, comparing the findings of the three Scenarios examined, it can be assessed that an increase in the public expenditure of cultural heritage has the greatest impact on the product, GVA and employment of the Greek economy.



6 Conclusions—further Study

In Greece, worldwide known for its cultural heritage due to its ancient history, philosophy and monuments, culture if combined properly to tourism, could become a catalyst for the national economy. This study offers an extensive analysis of the sectoral interconnections of the cultural heritage of the Greek economy, focusing on their impact on product formation, GVA, income and employment.

A comparative analysis of the direct, indirect and induced results in terms of income, production, added value and employment for the cultural sector was carried out in relation to other sectors of the economy.

The study highlighted four key aspects of the economic value of cultural heritage. Initially, the sectoral structure of cultural heritage in the Greek economy (domestic supply chain) is reflected and sectoral interconnections (multipliers) are calculated. In more detail, the multipliers of product, gross value added, income and employment are calculated, based on which the importance of the cultural heritage sector for the Greek economy is identified. Three different impact scenarios were applied to this analysis. The main finding of the study is the importance of the cultural heritage sector in conjunction with its interconnection with the tourism sector. As in Greece the use of the multiplier method for cultural heritage was very limited in the past, the findings of this study are of particular importance for policy makers.

As evidenced, the travel agency industry is one of the sectors with the highest multiplier effects on all economic indicators. At the same time, an important finding was that the contribution of the cultural and creative industries (such as printing, publishing, architects' services, etc.) is very important as their multiplier effect on the Greek economy is particularly high. The cultural heritage with a product multiplier of 2.31 and a ranking of 38 is somewhere in the middle of the 67 sectors of the Greek economy under study. Based on our analysis, the macroeconomic impact of cultural heritage in Greece for 2015 is summarized at EUR 884.73 million € direct, indirect and induced product. Furthermore, it directly and indirectly employs a total of 8,856 employees.

The contribution of the cultural and creative industries continues beyond the direct economic contribution of the sector. The immediate impact is an increase in employment and revenue. In addition to the direct effects, there is also the indirect contribution which refers mainly to the driving force of culture as a locomotive of local development through tourism, the creation of cultural clusters, the diffusion of innovation in the other sectors of the economy as well as to the promotion of territorial and social cohesion. Indirect effects include income generated by cultural tourism (such as the spending of tourists on hotels, restaurants, transport, etc.), enhancing the image of the city, attracting investment, but also improving the quality of life of residents.

Future research connecting behavioral and cultural economics in heritage sector could focus on how social identity and bounded rationality affect cultural participation and provide a better understanding of cultural policies' sustainability (Chuah and Hoffmann, 2022; Uskul, 2015). Hence, bridging micro level behavior and macro level cultural multiplier could allow for a deeper insight to the subject.

In summarizing the indirect and induced effects of the cultural heritage sector, all the results obtained from the above study are possible to capture a very clear picture of the inter-sectoral relations of the Cultural Heritage of Greece. It is also possible to determine how these relationships affected our country's economy with a reference year in 2015. As a result of the above analysis, it can be documented that the Cultural Heritage sector could act as a catalyst for the economic and social wellbeing of the citizens of a country such as Greece. Greece has a comparative advantage due to its cultural wealth and the development of cultural tourism beyond the seaside holiday could fuel the long-term economic growth of our country, by reducing seasonality, increasing investment and employment, as well as enhancing regional development.

The most efficient policy implementation according to analysis above is the increase of government fiscal expenditure. Specifically targeted investment in heritage through direct funding, tax incentives and grants and loans can significantly promote cultural heritage development. Furthermore, alongside policies that encourage cultural exports through promotional campaigns, encourage the export of cultural export, provide training and resources and initiate and built international collaboration could create jobs, boost tourism, and enhance national identity. To maximize synergy, these policies should be integrated with other sectors. The sectors with the most linkages to cultural heritage in the Greek economy are tourism, education, and technology. Some of the most efficient measures worldwide and best practices have shown that the combination of policy measures fostering a holistic approach to cultural heritage management and economic growth overcome the challenges that arise.

The link between tourism and the rich cultural heritage of our country should therefore become the primary objective of the strategy that will follow. Through the comparison of the three scenarios, the increase in public expenditure gives the greatest multiplier effects to the cultural heritage sector, but also to the overall economy. An increase in public expenditure by 100 million EUR would create 2,308 new jobs and add €231.43 million worth of product to the economy.

The findings of this survey showed a strong cross-sector relationship with tourism and that the overall economic value of cultural heritage is greater than the sum of all its financial elements. In this study, the contribution of Cultural Heritage was expressed mainly in economic terms, but cultural heritage still has great social, environmental and cultural value individually, for a society, but also for the whole country.

The findings of this study could be very important for policymakers if the analysis was repeated after a decade and the results were critically evaluated against those of the present study.

International experience is rich in examples where the successful application of this new approach to the economic value of cultural heritage reversed decline and led to economic and social reconstruction in many countries. These countries created strategic frameworks for Cultural Heritage based on in-depth scientific studies to distribute their budgets more productively and with a sense of fairness. The public targeted by the impact studies of cultural policies, and as we have seen several in the last 20 years, unfortunately they are not considered by the policymakers, often do not even know their existence (Kiss, 2016).

It is imperative that impact analyses on cultural heritage also consider the values that artists and/or cultural organizations themselves consider important such as social, political, recreational, freedom, and justice issues. The economic impact analyses will be useful and make cultural policies economically viable only when the above values are included in the national cultural strategies.
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