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bstract. Tourism provides a lot of opportunities for sustainable economic 
development. At local level, by its triggering effect it could represent a 
factor of economic recovery, by putting to good use the local material and 

human  potential. By its position of predominantly final-branch, tourism exercises 
to a large impact on national economy by the vector of final demand, for which 
the possible and/or desirable variant for the future is an economic-social demand 
that must be satisfied by variants of total output. Using the input-output model 
(IO model) a comparison was made of the matrix of direct technical coefficients 
(aij) and the one of the total requirement coefficients (bij) with the assistance of 
which the direct and propagated effects were determined for this activity by the 
indicators defining the dimensions of national economy. 
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1. Introduction 
The branch “tourism” represents par excellence a predominantly final branch 
(only 15% of production is allotted to intermediary consumption, the rest of 85% 
being allotted to final-consumption (public-private consumption, investments and 
exports-imports). 
Therefore, the development of a country’s tourism, in general, and of tourism at 
regional level in particular is best revealed by correlating tourism activities with 
the level of the gross value added (GVA), both statically and dynamically. In the 
specialised literature, it is considered that GVA is an important development 
factor of a country and of a region, showing not only the actual development 
level but also, mutatis mutandis, the level of incomes on which depends to a 
large extent the tourism potential both domestically and internationally. By its 
specific features – services, high consumption of labour, intelligence and 
creativity – the tourism participates in creating more value added as compared to 
the related branches from the viewpoint of the development level (Minciu, 2000), 
and by its triggering capacity creates demand in touristic destinations for 
complementary products and services – food industry, leisure/cultural 
consumption, health services, etc. developing specific markets. At the same 
time, it stimulates the development/modernisation of the support infrastructure – 
transports, etc., provides employment opportunities, supports the import/export 
activity for tourism products/services/technologies and feeds the incomes of local 
communities. 
At world level (WTTC 2010), after a 4.8% contraction in 2009 the real GDP 
growth for the Travel & Tourism Economy is expected to be 0.5% in 2010, to an 
average of 4.4% per annum over the coming 10 years. The contribution of Travel 
& Tourism to GDP is expected to rise from 9.2% (US$ 5,751 bn) in 2010 to 9.6% 
(US$11,151 bn) by 2020 and to total employment from 8.1%, (235,758,000 jobs 
or 1 in every 12.3 jobs) to 9.2% (303,019,000 jobs, or 1 in every 10.9 jobs). 
Export earnings from international visitors are expected to generate 6.1% of total 
exports (US$ 1,086 bn) in 2010, growing (in nominal terms) to US$ 2,160 bn 
(5.2% of total) in 2020. Travel & Tourism investment is estimated at 9.2% of total 
investment (US$ 1,241 bn), in 2010 and at 9.4% (US$ 2,757 bn) in 2020. 
In Romania, the contribution of the branch to economic development in the period 
of economic growth was relatively more modest than world values. The period 
2000-2008, in our analysis, represents for Romania the stage in which economy 
recorded growths at relatively high rates of GDP, imports, exports and investments, 
even though they had, as primordial support, demand, imports and exports under 
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the conditions of unprecedented growth in the foreign indebtedness degree of 
Romania on short, medium and long term. Based on evaluating the share in the 
development of national economy, the following characteristics of the tourism 
branch in Romania may be highlighted (Annex 1): 

 Tourism share in domestic market output was 3.1% in 2008 against 3.0% in 
2000 and 2.2% and, 2.1% respectively in the total output of goods and 
services, which signifies a relatively important field for the sustainable 
economic growth of Romania, particularly if we take into account that this 
share is almost equal to, or exceeds the share of traditional sub-branches or 
of new ones of the manufacturing industry in Romania; it should be noted that 
this share was maintained quasi-constant for the analysed period, which 
supports the hypothesis of relative constancy in time of the technical 
coefficients of the input-output model;  

 In total tourism output, the highest share is held by the “Restaurants” branch 
(51.7%) followed by “Hotels” (35.5%) in 2008, this hierarchy remaining 
unchanged against the year 2000; thus, tourism in relative terms brings more 
value added (1.45 times) by the contribution of “Restaurants” branch against 
the “Hotels” branch. This relationship is valid for the entire aggregate of the 
tourism branch for foreign tourists in Romania, the expenditures on hotels 
being still the most important factor for tourists’ decision marking; 

 The share of tourism in total intra-community imports in 2008 represents 
about 3.1% against 0.0% in 2000, which highlights the impact of Romania’s 
accession to EU in the year 2007; the extra-community import of tourism 
recorded a higher share in total extra-community import, reaching 1.15%;  

 Both intra- and extra-community imports in tourism had as original source the 
“Hotels” branch; 

 with respect to the contribution of tourism to taxes (value added tax), for the 
analysed period, there is an increase of their share in total tax on product 
from 3.1% to 4.7% respectively  which might signify also a relative increase in 
the taxation burden; 

 The consumption of tourism resources in total resources represents about 
2.3% in 2008, on slight increase against 2000; 

 The Tourism branch allocates a share of about 82% to final consumption 
from its total production which determines us to regard it as a 
preponderantly final branch, as for intermediate consumption allotted to the 
branch and for the other branches it is only 18%. This feature is very 
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important because tourism represents a sector of the economy dependent on 
the development of demand of goods and services in infrastructure in a much 
larger proportion than intermediate consumption distributed to manufacturing 
and to other sectors of the national economy. Within final consumption, 
tourism has a share of about 5% from final consumption on total economy, a 
share on increase against the year 2000. 

 The share of tourism in total exports of goods and services was of about 
2.1% from total exports in 2009, on increase against 2000, exports originating 
in close shares between the “Hotels” and “Restaurants” branches, 54% and 
46% respectively under the conditions in which intra-community exports of 
the Tourism branch hold about 74.7%, and the extra-community ones 25.3%. 

 

2. Review of Literature  
From the viewpoint of its contents and in correlation with the total national 
economy, tourism acts as a stimulating factor of the global economic system 
(Minciu, 2000). Tourism can be an engine of economic growth, and the creation 
of partnerships between the public and private sector is important in order to 
stimulate investments in the sector.  
Tourism is not only a GDP generator, but it has also an important contribution to 
the realisation of value added (Minciu, 2000). This sector exerts influence on 
natural resources, on environment, on infrastructure from touristic destinations, 
as tourism is important both to tourists but also to the inhabitants of the 
destination areas.  
In the literature, various papers deal with aspects related to analytical and 
predictive potential of the IO model. Zaman et al. (2010a) use the IO method to 
analyze effects of taxes within the Romanian economy, based on data provided 
by the National Institute of Statistics, with the help of IO statistical tables for 2000 
and 2006.  The main conclusion of testing the time-stability of technical 
coefficients (Zaman et al. 2010 b) is that the IO method can be used as a 
quantitative and qualitative instrument for analysis on short and medium term 
(not more than five years). Chen et al. (1986) explore, for example, the 
relationship between the stability of the allocation version of the IO model 
(Ghosh) and the conventional production version of the model (Leontief). The 
authors present a theoretical analysis of joint stability.  
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Other approaches aimed to investigate the time-stability of the technological 
coefficients and short-time prediction methods of their dynamics. De Mesnard 
(2000) presents methods for comparing two IO matrices at two different time 
periods. The survey methods allow the evaluation of the changes in the exchange 
structure between branches over time or of the differences between two exchange 
structures over space. Morillas et al. (2008) define the coefficients importance as a 
fuzzy concept, and the importance considering the absolute flows. Rueda-
Cantuche et al. (2008) argue that the fixed industry sales structure model emerges 
as the best one to construct industry tables as compared with the fixed product 
sales structure model. The authors investigate the fixed product and fixed industry 
sales structure models. Oosterhaven (2002) analyzes why the key sector concept 
should be broadened including not only the size of its forward and backward 
linkages, but also a sector’s ability to generate autonomous growth. Oosterhaven 
(2008) proposes to replace the traditional (gross) forward and backward linkages 
with net linkages that take into account the two-sidedness of each sector’s 
interdependency with the rest of the economy. The author uses some examples for 
various countries. An alternative approach to measuring the diversity based on the 
technical coefficients matrix of an IO model is outlined and computed by Wagner et 
al. (1993). According to the authors, the empirical results suggest that higher 
diversification levels within the theoretical constructs of the IO model are 
associated with higher levels of stability. Surugiu et al. (2009) use the Input-Output 
Analysis to measure tourism contribution to the Romanian economy. The authors 
use backward and forward linkages to describe how the increase in the production 
of tourism sector generates an increase in the demand for inputs from other sectors 
in the economy and respectively in the supply to other economic sectors. Surugiu 
(2009) uses the input-output analysis for Romania to determine the importance of 
value added incomes and employment and analyzes the existing connection in the 
economy. The author focuses on tourism and the analysis is finished for the Hotels 
and Restaurants Sector. 
From the brief presentation of the research literature focused on the IO analysis, 
we can see the need for analysing the complexity of the transaction between 
branches of an economy and also its importance for future adopted measures. 

3. Theoretical-methodological framework 
The input-output analysis is one method for measuring the spread effects of 
changes in the final demand for the product of an industry or sector, the main 
applications of this analysis being discussed in the literature by many 
researchers. The structure of each sectors’ production activity is represented by 
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appropriate structural coefficients that describe in quantitative terms the 
relationships between the input it absorbs and the output it produces. The 
interdependence among the sectors can be described by a set of linear 
equations that express the balances between total input and output of each good 
and service produced (Eurostat, 2008). 
The input-output analysis is concerned with the description and analysis of the 
production structure of an economy. Production processes in an economy are 
always interdependent. The products of one process are used in another while 
the product of that process may be used in many others. In a time of global 
markets with more competition and interdependent production, deeper division of 
labour and greater diversity and complexity of products, the exchange of 
intermediates becomes more important and, consequently, so does input-output 
analysis (Eurostat, 2008). 
The input-output analysis starts by estimating the input-output coefficients also 
called technical coefficients, calculated by dividing each column of the 
transactions table by corresponding “total” column. If ijx  represents the amount 
of inputs of sector j purchased from the selling sector i, and Xj the total output of 
sector j, the technical coefficients are determined as flows: 

   j

ij
ij X

x
a =              (1) 

In the case of sectors, the technical coefficient matrix (A) is constructed; it is 
known as direct requirements table or Leontief matrix. If I is the unit matrix, X is 
the vector of sectoral output and Y is the vector of final demand, a demand-
driven input-output model of an economy can be described as following: 

  A*X+Y = X,     (2) 
From where it results that: 
 
    X = (I-A)-1*Y     (3) 

where (I-A)-1 is called total requirements matrix or Leontief inverse matrix.  
If we denote Leontief inverse matrix by B, then the output multipliers (Bj) will be: 

∑
=

=
n

i
ijj bB

1

     (4) 
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The Leontief inverse matrix represents the starting point in deriving other 
important multipliers (e.g. income, employment, value added and taxes). The 
output multiplier shows the change in the output of all branches from the line due 
to changes in final demand with one unit in the relevant branch. 
The IO analysis offers two distinctive results for each analysed sector, namely 
backward linkages and forward linkages. First, the backward linkage is used 
to indicate the interconnection of a particular sector to other sectors from which it 
purchases inputs. Also, increased output of sector j indicates that additional 
amounts of products are available to be used as inputs by other sectors. 
Backward linkages are demand-oriented (Eurostat, 2008). Because of their 
property, backward linkages are also reported in the bibliography as multipliers. 
If O is the Leontief inverse matrix, the derived backward linkage coefficients are 
determined as follows: 

1

n

ij
i

OBL O
=

= ∑ , 
1

n

i ij
i

IBL Ic O
=

= ∑ , 
1

n

i ij
i

VABL VAO
=

= ∑   (5) 

where: OBL – output backward linkage coefficient, IBL – income backward 
linkage coefficient, VABL – value added backward linkage coefficient, iIc  – 
matrix of income technical coefficients (cij) determined as household income 
divided by sectoral output, iVA  – matrix of value added technical coefficients 
determined as sectoral value added (vaij) divided by sectoral output. 
The forward linkage presents the intersectoral transactions, showing that an 
increase in total production of sector j increases its total supply to the rest of the 
economic sectors that are seeking for sector’s j product as an input in their 
production process (Bonfiglio et al. 2006). According to Augustinovics (1970), the 
forward linkage coefficients reveal the intermediate consumption as a 
percentage of total sectoral sales including final demand. The term forward 
linkage is used to indicate this interconnection of a particular sector to those to 
which it sells its output. Forward linkages are supply oriented (Eurostat, 2008). 
The forward linkage coefficients are determined as follows: 

1

n
T
ij

i
OFL O

=

=∑ , 
1

n
T

i ij
i

IFL Ic O
=

=∑ , 
1

n
T

i ij
i

VAFL VAO
=

= ∑   (6) 

where: OFL – output forward linkage coefficient, IFL - income forward linkage 
coefficient, VAFL – value added forward linkage coefficient, T

ijO - are the 
transposed of Leontief inverse matrix. 
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Forward linkages depict changes in output, employment and income in the whole 
economy as a consequence of a change in added value within the chosen sector 
(Golemanova and Kuhar, 2007). Eurostat (2008) suggests that if linkages are 
used to identify key sectors with high multipliers in a particular economy, only 
domestic intermediates should be used to assess the forward and backward 
linkages in the national context. 
Multipliers are another means of estimating the overall change in the economy 
due to changes in final demand. Among all the information provided by input-
output, multipliers are one of the most frequently used.  
The research pursued to highlight the macroeconomic contribution of the 
“tourism” branch based on the last available official data supplied by the National 
Institute of Statistics regarding the input-output tables with a nomenclature of 105 
branches in current and constant prices. In the input-output tables “tourism” does 
not appear as a distinct branch, and that is why, as a rule, it is identified with the 
activity volume of the branches 85 “Hotels”, 86 “Restaurants” and 93 “Activities 
of tourism agencies”. 
 

4. Tourism dependency on inputs supplied by other 
branches 

One of the major advantages of the IO model is the one regarding the possibility 
of analysing the structure of production expenditures of a branch based on the 
“aij” technical coefficients, on the input column of the respective branch. The size 
of these coefficients indicate the extent to which the production activities of the 
respective branch depend on raw materials, semi-fabs and products and 
services delivered by other branches with which this branch is in direct relation 
regarding production. Therefore, aij coefficients are also called direct 
requirements coefficients for the production of goods and services.  
The development in time of the aji coefficients depends on a multitude of 
interdependent factors but the most important of them is the scientific and 
technological progress which, by replacing old technologies with new, superior 
ones induces sensitive changes in the structure of the production costs of the 
branches. 
Therefore, a special attention is paid to the evolution in time of the aij coefficients 
because the hypothesis of their constancy in time adopted by the Leontief model 
cannot have relevance but on short and medium term, that is for a period in 
which no changes of essence occur with respect to technologies. 
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In our research, we have used the data of the statistical input-output tables for 
the years 2000-2008 for analysing the structure of production expenditures of the 
“tourism” branch in the respective years based on the coefficients aij (inputs). 
Based on the data from the input-output tables for the Romanian economy in the 
years 2000 and 2008 we have attempted to perform an analysis of the structure 
of the branch costs from quadrant I of the IO model, based on the technical 
coefficients aij (input) for highlighting in decreasing order the main branches 
supplying goods and services to the tourism activity (Annex 2). 
In the year 2000, the highest aij coefficients (with sizes between 0.4 – 0.05) of 
the inputs of the “tourism” branch were from: Food, beverages, tobacco 
(0.39742); Hotels, restaurants, tourism agencies and touristic assistance 
(0.20546); Electric power, thermal power, gas and water (0.08704); 
Communications (0.07958); Textiles, clothing, leather, footwear (0.06817); 
Transports (0.06430); Financial services, banking, insurance (0.05768); 
Chemicals and synthetic fibres (0.05440). 
In 2008,  the important aij technical coefficients of tourism inputs originated 
from the following branches: Foods, beverages and tobacco (0.45412); 
Communications (0.11661); Agriculture, forestry, fishing and forestry exploitation 
(0.10219); Electric power, thermal power, water and gas (0.10208); Hotels, 
restaurants, tourism agencies (0.09299); Transports (0,06273); Financial 
services, banking and insurance (0.06273); Collective, social and personal 
services (0.05204); Constructions (0.05204). 
Some conclusions with a generalising character are necessary from the 
comparative analysis of the structure, size and dynamics of the aij technical 
coefficients of the inputs of the “tourism” branch, respectively:  
a) Tourism is directly related with respect to its expenditures on the purchase of 

goods and services with 24 important branches of the national economy, 
which indicates not only the complex character of the activities in the field 
but also a certain hierarchy of the priorities with regard to expenditures and of 
their optimisation opportunities, including from the viewpoint of the 
sustainable development requirements; 

b) Among the main providers of inputs for tourism there are branches of the 
primary, secondary and tertiary sectors with an increasing trend in the 
complementary contribution of the tertiary sector as a result of tourism 
economy computerisation and digitalisation, but also due to increased 
importance of services for production, banking, financing and insurance; 
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c) Anyway, as a basis of tourism development the branches from the primary 
and secondary sectors (agriculture, food industry, textiles and chemistry, etc.), 
so that any trend of rendering these branches peripheral to the exclusive favour 
of “pseudo-tertiary” represents in the best case a unilateral approach, if not a 
wrongly oriented one. This finding based on the data of the input-output model 
has an incontestable strategic importance, because it stipulates unequivocally 
the fact that without a corresponding material basis in tourism, ‘tertialisation’ 
remains just a “nice” word. 

d)  The hypothesis of constancy in time of the aij technical coefficients, the 
postulate of the input-output analysis is verified by the fact that their size, with 
certain exceptions, was maintained quasi-constant both in 2000 and 2008, 
which pleads for the use of the IO model as a valuable instrument both from 
the analytic and predictive viewpoint in justifying economic policies; 

e)  As the complexity degree of the national economy and of the goods and 
services supply diversification increases, there is a multiplication and 
intensification the interdependencies between tourism and the other branches 
of the national economy among which transports, electric and thermal power, 
gas and water remain future sine qua non supports; 

f)  “Self-consumption” of the “tourism” branch, even if it does not represent the 
most important input in the cost structure of the branch, by size it takes place 
2, in 2000 and place 5 in 2008, which gives the branch a certain specificity for 
its intrinsic potential of growth. 

 

5. “Tourism” branch as supplier of goods and services for 
the other branches of the national economy 

Even though tourism represents a field of activity which supplies 4/5 of its 
production to final consumption, its function as a supplier of intermediary goods 
and services for the other branches should not be neglected, as well. In 
accordance with our computations, tourism as a branch and its components 
supply mainly the outputs to the following branches in decreasing order of the aij 
coefficients: hotels, restaurants, tourism agencies (self-consumption); machine 
building industry; pharmaceuticals; detergents; cosmetics and other chemical 
products; services to enterprises; transportation means; transports; cars and 
home appliances; electric and electronic products. 
This quality of tourism as a supplier to other branches must be interpreted from 
the viewpoint of the branch character that develops not only activities of tourist 
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services but also of goods and services intermediation. 
Of course, we consider that this activity of supplying some intermediary goods 
and services to other branches in size is relatively modest and does not 
constitute a decisive factor for triggering economic growth, comparable to its 
function as a supplier of goods and services for demand, the final consumption 
through which it exercises the most intense capacity of propagating some direct 
and indirect effects in the entire economy, both on the real and nominal side of it. 
As mentioned in the beginning, the coefficients bij or multipliers of the IO model 
gain a first-rank analytical-predictive importance because, with their help, the 
propagated effect is quantified for each branch and type of good and/or services 
propagated by tourism as regards the goods and services supply and demand 
for the entire economy. 
In Annex 3 we present in rows and columns the Dij coefficients of the tourism 
branch as difference between coefficients bij and aij, that is: 

Dij = bij – aij 
where: 
Dij represents the effects induced by tourism in all other branches with which 
they enter in production relations; the higher the value of Dij the more the 
propagated effects is stronger on other branches.   
In 2000, the highest values of Dij were recorded in the branches: hotels, 
restaurants and travel agencies (indirect self-consumption); foods, beverages, 
tobacco; agriculture-forestry, fishery and forestry exploitation; electric and 
thermal power, gas and water; extracting industry; chemistry and synthetic fibres; 
textiles, clothing, leather, footwear; financial and banking services.  
In 2008, the highest values of the Dij coefficient were recorded in the branches: 
hotels, restaurants and tourism agencies (indirect self-consumption); extractive 
industry; agriculture-forestry, fishery, forestry exploitation; foods, beverages, 
tobacco; electric and thermal power, gas and water; services for enterprises; 
chemistry and synthetic fibres; rubber and plastic materials; glass; machine 
building industry.  
One should note that, even though with respect to sectors in which tourism 
induces effects there were no major changes occurring, we still observe their 
change in hierarchy by the size of the indirect impact and a sectoral 
diversification where services, rubber and plastic materials and machine building 
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prevail (Annex 4). 
We mention again that, despite the structural changes in Romania’s transition 
economy, the hard core of inter-branch relationships is maintained, this being the 
outcome of the specific features of producing goods and services, but also of 
technologies used. 
At the same time, the comparative analysis of the evolution of aij and bij 
coefficients in the years 2000 and 2008, based on the relationship between their 
size we can outline some aspects and conclusions regarding their constancy in 
time, useful for applying some updating techniques and procedures. 
The more the size of the relationships aij 2008/ aij 2000 and bij2008/bij2000 becomes 
more important, the more we have to deal with significant changes in the 
technical coefficients and, to the contrary, the less it is we shall find that these 
coefficients remain unchanged.  
To this purpose, we determined size intervals for the respective relationships 
within which we framed various coefficients of the branches depending on:  
− significant changes  (aij 2008/ aij 2000 <0,98); 
− quasi-constant aij (0,98 şi 1,09); 
− significant change (aij 2008/ aij 2000>1,09). 
The same variation intervals were determined also for bij (Table 1). From 
analysing the data, the conclusion might be drawn that significant changes 
occurred particularly in the case of inputs (14 branches) and, in the case of 
outputs the insignificant changes or the quasi-constancy of the coefficients  aij şi 
bij were predominant. 
This specific features of the aij coefficient in time and multiplier change leads to 
the conclusion that the highest attention must be given to the aspects related to 
inputs of the tourism branch which are subject to higher and more numerous 
changes, as a result of the action of the “turbulent” technological progress which 
acts under the Schumpeterian imperative of “creative destruction”. 
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6. Analysis of multipliers impact, Backward and forwards  
The input-output model provides the possibility of researching the backward and 
forward effects generated by the interdependencies that are established within 
the branches of a national economic complex represented by a multi-sectoral 
sui-generis structure of the respective complex. In fact, by means of these 
multipliers we can determine the impact of changes in final demand on 
production, value added, wage earnings, etc., the logic of the IO model starting 
from the premise that planning or programming a certain desirable vector of 
final demand as representation of the growth objective of welfare, population 
consumption and ensuring the premises of economic-social sustainable 
development (by the investments vector as factor of self-sustained growth) 
represents, practically, the “social demand” that must be sustained by a certain 
programmable level of the goods and services production. 
Based on the matrix of the total requirements coefficients (bij) we determined the 
backward and forward influences for the years 2000 and 2008 of the IO model 
multipliers on the branches with which tourism enters into production 
relationships from the viewpoint of production magnitude, GVA and wage 
earnings (Annex 5). According to the postulates of the IO model, the multipliers 
quantify the interdependencies which are created between the branches of the 
national economy depending on their size. In 2000, the backward multiplier of 
the outcome/production/output for the branch hotels, restaurants and tourism 
agencies was 2.093, which means that any change of one Leu in the final 
demand for products and services of the sector, generates a change in total 
output within economy by 2.093 Lei. This includes the initial change of 1 Leu in 
the demand for accommodation and food services, and of the tourism agencies 
(direct effect) and the change in the endogenous sector production for sustaining 
the initial 1 Leu change of the accommodation sector, that is the indirect effect 
(1.057). The remaining amount of 1.036 Lei originates from the endogenous 
sectors, respectively 0.247 Lei from the sector Food, beverages, tobacco; 0.108 
Lei from the sector Agriculture, forestry, fishery, forestry exploitation; 0.1079 Lei 
from Electric and thermal power, water and gas; 0.079 Lei from the sector 
Extractive industry, and 0.055 Lei from the sector Chemistry and synthetic fibres. 
The backward multiplier of wage earnings measures the propagated economic 
impact of the final demand change for a certain branch on the wage earnings in 
economy. Certain components of the labour income that cannot be spent are 
excluded (for instance, effective social contribution in the burden on employers) 
and, therefore, the value of the gains shall be smaller than the incomes from 
labour included in the IO table. A change in the final demand in the hotels, 
restaurants and tourism agencies branch by 1 Leu determines the change in 
wage earnings within economy by 0.209 Lei. 
The backward multiplier of value added indicates how the value added is 
changed for a change by 1 Leu of final demand. In the case of the hotels, 
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restaurants and tourism agencies branch, VA is the lowest, that is 1.1398 
indicating a potential of generating value added in economy as result of 
increasing the final demand within the sector. 
The second category of multipliers, forward multipliers, indicate, as already 
mentioned in the previous chapter, the way the increase in total output of sector j 
determines the increase in total supply to all other sectors of the economy using 
the products of sector j as inputs in their production process. 
The forward multiplier of the outcome/production/output indicate that a change 
by one unit in the final payments in the hotels, restaurants and tourism agencies 
branch trigger a change in output within economy by 1.414 units. 
The forward multiplier of wage earnings indicates that an increase in final 
payments within the hospitality sector by 1 Leu triggers an increase in wage 
earnings within economy by 0.166 Lei. 
The forward multiplier of value added is 0.724 for the tourism sector, which 
places the sector in a position with diminished potential of generating value 
added as a result of increasing final payments within the branch. 
In 2008, the backward multiplier of production within tourism is 2.341, which 
means that any change in final demand for the products and services of the 
sector triggers a change in total output within the economy of 2.341 Lei. This 
includes the initial change by 1 Leu in the demand for accommodation and food 
services, and the tourism agencies (direct effect) and the change of the 
production of endogenous sectors for sustaining the initial change of 1 Leu in the 
production of the tourism sector, that is the indirect effect (1.035). The remaining 
amount of 1.306 Lei originates from the endogenous sectors, respectively 0.294 
Lei from Foods, beverages, tobacco; 0.175 Lei from Agriculture, forestry, fishery, 
forestry exploitation; 0.115 Lei from Extractive industry; 0.111 Lei from Electric 
and thermal power, water, gas; 0.06 Lei from Chemistry and synthetic fibres. The 
forward multiplier of the production is 1.327, which indicates how much the 
output within economy changes, as a result of a one unit change in final 
payments in the tourism branch. 
For the year 2008, the backward multiplier of the value added diminished and an 
increase by one unit in the demand in tourism generates an increase by 1.072 
Lei in the value added within economy. The forward multiplier of VA is 0.598, 
stimulating VA only to a small extent within economy, generated by the increase 
in final payments in tourism. 
With respect to the backward multiplier of wage earnings, the values indicate that 
the tourism branch has a low potential of increasing wage earnings at the level of 
national economy by only 0.308 Lei, as a result of increasing final demand for 
Hotels, restaurants, tourism agencies by 1 Leu. The forward multiplier of wage 
earnings indicates that an increase in final payments within the tourism sector by 
1 Leu determines the increase in wage earnings within economy by 0.197 Lei. 
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In Table 2, on the basis of the bij coefficients we computed the share they held in 
the years 2000 and 2008 in total production of fundamental components of value 
added, remuneration, gross operating surplus, other taxes on production.  
The data of this table provide for a multi-sectoral comparative framework which 
is extremely useful for decision maker with respect to the impact that various 
exogenous variants of final demand might have on the components of value 
added within a national economy by using the matrix of the technical coefficients 
and inversely. Thus, it can be noticed that the GVA share in total output in the 
nomenclature of aggregate branches used in the year 2008 varies between 
0.655 (tourism agencies) and 0.153 (metal and steel industry), while the share of 
wage earnings varies between 0.03261 (real estate transactions) and 0.48210 
(social, collective, personal services).  

 
Table 3. Share of the tourism branch disaggregated by branches in total 

national output computed by means of backward output  
multipliers from 2008 

(billion lei) 

TURNOVER 2000 2001 2002 2003 2004 2005 2006 2007 2008 
Accomodation  2.62 3.96 5.16 6.48 9.76 9.45 12.22 15.04 18.86 
Restaurant 2.03 2.67 4.07 5.72 7.56 8.30 12.50 14.99 20.55 
Railway passenger 
transportation 1.97 2.29 3.07 3.80 4.87 3.71 3.81 4.23 2.33 
Road passenger 
transportation 1.13 1.75 2.23 3.70 4.98 5.99 7.48 8.88 9.96 
Water passenger 
transportation 0.01 0.02 0.02 0.02 0.03 0.03 0.04 0.04 0.09 
Air passenger 
transportation 0.78 1.22 1.50 1.72 1.94 2.40 2.84 4.14 3.98 
Tourism agencies 0.87 1.10 1.46 1.43 2.05 2.64 3.54 4.57 6.63 
Transportation 
equipment rental 0.12 0.34 0.69 0.70 0.49 0.64 0.52 0.80 1.33 
Cultural activities 0.06 0.14 0.14 0.15 0.38 0.41 0.50 0.60 0.55 
Sports and leisure 
activities 1.19 1.36 1.16 1.94 3.07 3.95 6.04 8.07 6.27 
TOTAL TOURISM  10.77 14.84 19.51 25.64 35.12 37.51 49.50 61.36 70.55 
TOTAL ECONOMY 143.51 208.13 274.64 354.90 463.58 526.19 644.50 785.60 975.52 
% TOURISM IN 
TOTAL ECONOMY 7.51 7.13 7.10 7.23 7.58 7.13 7.68 7.81 7.23 
Source: Based on NIS  data.       
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Table 3 presents the shares in the years 2000 and 2008 of the tourism branch, 
disaggregated by branches based on the IO model multipliers from 2000 and 2008. 
The computations highlight in the last three years, both in a multiplier variant and in 
the other one, a decreasing trend of the tourism share in total output of national 
economy, before the full outburst of the economic crisis in the year 2009. The total 
values of the tourism sector, as defined in the present paper, computed by means 
of the backward production multipliers vary at the level of 7-8%, with lower values 
for the determining based on the multiplier values for the year 2008. 
 
Figure 1: Share of the tourism branch in total national output computed by using 

backward production multipliers from 2000 and 2008 

7,00
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A = Share of the tourism branch in total national output computed by using backward 

production multipliers from 2000.  
B = Share of the tourism branch in total national output computed by using backward 

production multipliers from 2008. 
Source: own calculations based on NIS data.  
 
As a general conclusion of the IO model, we present the size of multipliers within 
the branch tourism that shows the highest level of the restaurants component, 
followed by transports and collective, social and personal services, both in 2000 
and 2008. 

Table 4. Backward production multipliers 
 2000 2008 
A85-86.93 HOTELS, RESTAURANTS, TOURISM AGENCIES 2.093 2.341 
A85 Hotels 1.678 1.877 
A86 Restaurants 2.545 2.814 
A93 Activities of tourism agencies and travel agencies 1.816 1.796 
A87-A92 Transports  2.347 2.089 
A102-A105 Collective, social, personal services  2.057 2.002 

Source: Own calculations based on NIS data. 
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The size of the multipliers underwent a slight growth in 2008 against 2000 which, 
unfortunately, was counteracted by the crisis in the years 2009 and 2010.  

Some final remarks 
The analysis of the economic-social contribution of tourism by its three components 
(hotels, restaurants, travel agencies) based on the IO model highlights, firstly, the 
complex character of this branch as a consumer of production from other branches 
and the production supplier to the other branches in the nomenclature of the IO 
model. The IO model represents an analysis and forecasting tool for the 
multisectorial structure of the national economy, in general, and for the 
macroeconomic contribution of this sector (branch), in particular, taking into 
account the total interdependencies between the branches of a national economy. 
Under the terms of the Input-Output Analysis, a comparison was made for the 
matrix of technical coefficients (aij) and the one of the total requirements 
coefficients ((E-A)-1 or bij ) by means of which we determined the direct and 
propagated effects within the national economy. The “tourism” branch is par 
excellence a predominantly final branch (only 15% of the production is allocated 
to intermediate consumption, the rest of 85% being allotted to final consumption 
(public-private consumption, investments and export-import).  
According to its position of predominantly final branch, tourism has a great impact 
on the national economy by the vector of final demand, the possible and/or 
desirable variants of which for the future represent, practically, an economic-social 
demand that must be satisfied by variants of total output. 
Elements of the backward and forward multipliers are used in relation to value 
added components for determining the intensity of the influence that tourism has 
either directly or propagated on the VA elements by branches of the economy. 
The issue of time constancy of the technical coefficients was studied by 
comparing these coefficients in row (output) and column (input), highlighting the 
groups of coefficients with insignificant changes with quasi-constant coefficients 
and strongly changed coefficients. 
It is interesting to underline the fact that the change in the coefficient magnitude 
occurs mostly in columns, at the inputs of the “tourism” branch from other 
branches, the aij coefficients in the row showing a higher structural stability than the 
ones in column. 
Tourism shows important influences in the economic-social life, developing 
constantly due to changes in society. At national level, it is required to adopt 
measures for stimulating tourism development, considering its potential to 
stimulate demand also for other economic branches. 



Annex 1 
Macroeconomic indicators in tourism, disaggregated by sub-branches 

and aggregated per total 

85 Hotels 86 Restaurants 

93 Activities of 
tourism and 

tourist assistance 
agencies 

Total 
85+86+93=Hotels, 

Restaurants and 
Travel agencies 

Share of tourism 
branch 

(85+86+93=Hotels, 
Restaurants, Travel 
agencies) in total 

national-Romania % 

 

2000 2008 2000 2008 2000 2008 2000 2008 2000 2008 2000 2008 
Market output - total 1266 7808.5 1110.9 11362.6 272.7 2788 86830.5 706614.2 2649.6 21959.1 3.051 3.108 
Goods and services 
production - total 1266 7808.5 1110.9 11362.6 0 0.4 113072 852350 2376.9 19171.5 2.102 2.249 
Intra-community import 
of goods and services 0 834.7 0 584 272.7 2788.4 0 136993 272.7 4207.1 0.000 3.071 
Extra-community import 
of goods and services 0 385 0 269.4 0 0 0 56892.8 0 654.4 0.000 1.150 
Import of goods and 
services 153.7 1219.7 114.1 853.4 0 0 22796.8 193885.8 267.8 2073.1 1.175 1.069 
Tax on product - total 46.8 647.1 72.1 888.9 43.1 144.6 6629.9 51620.4 162 1680.6 2.443 3.256 
Tax on product – VAT 46.8 647.1 72.1 888.9 0 144.6 3790.5 35650.7 118.9 1680.6 3.137 4.714 
Subventions per product -0.9 0 0 0 0 0 -598.2 -1179.4 -0.9 0 0.150 0.000 
Total resources per 
product 1465.6 9675.3 1297.1 13104.9 315.8 2933 141900.5 1096676.8 3078.5 25713.2 2.169 2.345 
Intermediary 
consumption 348.7 1178 341 2855.2 23.1 77.3 62582.3 456212.7 712.8 4110.5 1.139 0.901 



85 Hotels 86 Restaurants 

93 Activities of 
tourism and 

tourist assistance 
agencies 

Total 
85+86+93=Hotels, 

Restaurants and 
Travel agencies 

Share of tourism 
branch 

(85+86+93=Hotels, 
Restaurants, Travel 
agencies) in total 

national-Romania % 

 

2000 2008 2000 2008 2000 2008 2000 2008 2000 2008 2000 2008 
Effective final 
consumption  of  
households 1062.1 6977.6 908.5 8996.3 292.7 2855.7 39581.9 298007.1 2263.3 18829.6 5.718 6.319 
Final total consumption 1062.1 6977.6 908.5 8996.3 292.7 2855.7 49752.7 374798.7 2263.3 18829.6 4.549 5.024 
Intra-community export 
of goods and services 0 1151 0 920.5 0 0 0 95868.3 0 2071.5 0.000 2.161 
Extra-community export 
of goods and services 0 368.7 0 332.9 0 0 0 36131.1 0 701.6 0.000 1.942 
Export of goods and 
services 54.8 1519.7 47.6 1253.4 0 0 18933.5 131999.4 102.4 2773.1 0.541 2.101 

Source: Own calculations based on NIS data. 

 



Annex 2 
Technical coefficients aij of the „Tourism” branch in column (inputs) in the years 2000 and 2008 

2000 2008 
Ord. 
No. Input supplying branch aij 

Coefficient 
Ord. 
No. Input supplying branch aij 

Coefficient 
1 A18-A27 Foods, beverages, tobacco 0,39742 1 A18-A27 Foods, beverages, tobacco 0,45412 
2 A85-86-93 – Hotels, restaurants, travel 

agencies 0,20546 2 
A94-A95 – Communications 

0,11661 
3 A79-A82-Electric and thermal power, gas, 

water 0,08704 3 
A01-A06 –Agriculture, forestry, fishery, 
forestry exploitation 0,10219 

4 A94-A95 – Communications 
0,07958 4 

A79-A82- Electric and thermal power, gas, 
water 0,10208 

5 A28-A31 –Textiles, clothing, leather, 
footwear 0,06817 5 

A85-86-93 –Hotels, restaurants, travel 
agencies 0,09299 

6 A87-A92 – Transports 0,06430 6 A87-A92 – Transports 0,06273 
7 A96 – Financial services, banking and 

insurance 0,05768 7 
A96 – Financial services, banking and 
insurance 0,06273 

8 A35-A40 – Chemistry and synthetic fibres 
0,05440 8 

A101-A105 – Collective, social and 
personal services 0,05204 

9 A83 – Constructions 0,04209 9 A83 – Constructions 0,05115 
10 A101-A105 – Collective, social and personal 

services 0,03317 10 
A28-A31 –Textiles, clothing, leather and 
footwear 0,04686 

11 A97 – Real estate transactions 0,03064 11 A35-A40 – Chemistry and synthetic fibres 0,04646 
12 A41-A43 –Drugs, detergents, cosmetics, 

other chemical products 0,03015 12 
A44-A47 – Rubber, plastic materials and 
glass 0,04415 

13 A01-A06 – Agriculture, forestry, fishery, 
forestry exploitation 0,02405 13 

A97 – Real estate transactions 
0,03952 



2000 2008 
Ord. 
No. Input supplying branch aij 

Coefficient 
Ord. 
No. Input supplying branch aij 

Coefficient 
14 A44-A47 – Rubber, plastic materials and 

glass 0,02257 14 
A98-A101 – Services for enterprises 

0,02614 
15 A77-A78 –Furniture manufacturing and 

other industrial activities 0,02050 15 
A67-A71 –Household machinery and 
appliances, electric and electronic products 0,02223 

16 A32 –Wood processing industry (excluding 
furniture manufacturing) 0,01820 16 

A77-A78 –Furniture manufacturing and 
other industrial activities 0,02126 

17 A67-A71 – Household machinery and 
appliance, electric and electronic products 0,01340 17 

A41-A43 –Drugs, detergents, cosmetics, 
other chemical products 0,02084 

18 A07-A17 – Extracting industry 0,01270 18 A48-A54 – Construction materials 0,01961 
19 A33-A34 –Pulp, paper, editing, and printing 

house,  0,01079 19 
A60-A65 – Machine building 

0,01345 
20 A48-A54 – Construction materials 

0,00861 20 
A33-A34 – Pulp, paper, editing, and printing 
house, 0,01265 

21 A98-A101 – Enterprise services 0,00777 21 A72-A76 – Transport means 0,00815 
22 A72-A76 – Transport means 

0,00564 22 
A32 –Wood processing industry (excluding 
furniture industry) 0,00788 

23 A60-A65 – Machine building 0,00347 23 A07-A17 – Extracting industry 0,00496 
24 A55-A59 – Metal and steel industry 0,00094 24 A55-A59 – Metal and steel industry 0,00140 

Source: Own calculations based on data from NIS input-output tables. 



Annex 3 
Dij coefficients in the „Tourism” branch (85+86+93), in the years 2000 and 2008 

A85-86,93 HOTELS, RESTAURANTS, TOURISM AGENCIES   
2000 2000 2008 2008 
bij-aij bij-aij bij-aij bij-aij 

BRANCH ROW BRANCH COLUMN BRANCH ROW BRANCH COLUMN 
A85-86,93 1.074483 A85-86,93  1.074483 A85-86,93  1.027550 A85-86,93  1.027550 
A72-76  0.017692 A18-A27  0.340367 A55-A59  0.012465 A07 - A17  0.325377 
A35 -A40  0.016844 A01-A06  0.294628 A41-A43  0.011839 A01-A06  0.308051 
A55-A59  0.016804 A79-A82  0.251323 A79-A82  0.010875 A18-A27  0.281354 
A41-A43  0.016274 A07 - A17  0.251144 A35 -A40  0.010713 A79-A82  0.228780 
A60-A65  0.016153 A35 -A40  0.150148 A48-A54  0.009831 A98-A101  0.142616 
A67-A71  0.014836 A28-A31  0.103973 A67-A71  0.009689 A35 -A40  0.123453 
A79-A82  0.014793 A96  0.103708 A96  0.009627 A44-A47  0.094255 
A48-A54  0.014298 A94-A95  0.090249 A44-A47  0.009407 A60-A65  0.090861 
A44-A47  0.014270 A44-A47  0.078187 A60-A65  0.009207 A94-A95  0.086147 
A87-A92   0.013566 A67-A71  0.075044 A33 -A34  0.009172 A55-A59  0.082302 
A07 - A17  0.012907 A98-A101  0.071933 A07 - A17  0.009080 A67-A71  0.068933 
A83  0.012680 A87-A92  0.058954 A72-76  0.008482 A87-A92  0.064887 
A28-A31  0.012418 A55-A59  0.057450 A28-A31  0.008257 A96  0.058633 
A33 -A34  0.011570 A102-A105  0.056262 A102-A105  0.007650 A102-A105  0.053317 
A77-A78  0.010952 A60-A65  0.049551 A77-A78  0.007139 A33 -A34  0.044423 
A98-A101  0.010407 A41-A43  0.046363 A18-A27  0.007015 A28-A31  0.042281 
A32  0.009549 A33 -A34  0.044259 A98-A101  0.006310 A41-A43  0.038339 



2000 2000 2008 2008 
bij-aij bij-aij bij-aij bij-aij 

BRANCH ROW BRANCH COLUMN BRANCH ROW BRANCH COLUMN 
A84  0.006760 A97  0.019211 A94-A95  0.005362 A32 0.023446 
A94-A95  0.006097 A72-76  0.017624 A97  0.004940 A72-76  0.018066 
A01-A06  0.005302 A77-A78  0.013443 A01-A06  0.004933 A77-A78  0.011027 
A96  0.004340 A84  0.000000 A84  0.004838 A84  0.000000 

Source: Own calculations based on NIS data. 



Annex 4 
Evolution of the a(ij) and b(ij) coefficients relationship* in 2008 against the year 2000 for the tourism branch, 

aggregated (85+86+93=hotels, restaurants and travel agencies) 
2008/2000 2008/2000 2008/2000 2008/2000 

Branch Coefficients (aij) – 
output distribution 

Branch Coefficients 
(bij) –output 
distribution 

Branch Coefficients (aij) –   
branch input 

Branch Coefficients (bij) –  
branch input  

A102-A105  3.56041 A96  3.28319 A01-A06  4.78253 A98-A101  2.44988 
A96  3.55549 A102-A105  1.87487 A98-A101  3.67407 A60-A65  2.28780 
A01-A06  2.98941 A01-A06  1.21035 A60-A65  3.49673 A48-A54  1.70026 
A97  1.75590 A33 -A34  1.11291 A48-A54  1.99464 A55-A59  1.69839 
A33 -A34  1.55392 A94-A95  1.10805 A67-A71  1.98448 A01-A06  1.61287 
A94-A95  1.11860 A85-86,93  0.97902 A44-A47 1.81969 A87-A92  1.58325 
A35 -A40  1.09339 A41-A43  0.95690 A94-A95  1.61669 A97  1.57191 
A41-A43  1.00911 A18-A27  0.94188 A72-76  1.54286 A44-A47  1.52480 
A18-A27 0.98314 A97  0.85022 A55-A59  1.45455 A83  1.47738 
A79-A82  0.95537 A79-A82  0.84967 A87-A92  1.43125 A72-76 1.45008 
A44-A47  0.92864 A55-A59  0.84667 A102-A105  1.33103 A07 - A17  1.44291 
A55-A59  0.82866 A44-A47  0.82620 A33 -A34  1.31768 A94-A95  1.40307 
A67-A71  0.82009 A67-A71  0.80271 A83 1.30988 A67-A71  1.23625 
A28-A31  0.79868 A28-A31  0.80010 A35 -A40  1.23886 A102-A105  1.21426 
A48-A54  0.66793 A35 -A40  0.76491 A18-A27 1.22093 A33 -A34  1.20913 
A85-86,93  0.57155 A48-A54 0.76126 A97 1.19149 A18-A27 1.19228 
A07 - A17  0.56385 A07 - A17  0.72531 A79-A82  0.96693 A35 -A40  1.10084 
A87-A92  0.46836 A77-A78  0.63452 A77-A78  0.90127 A79-A82  1.03149 



2008/2000 2008/2000 2008/2000 2008/2000 

Branch Coefficients (aij) – 
output distribution 

Branch Coefficients 
(bij) –output 
distribution 

Branch Coefficients (aij) –   
branch input 

Branch Coefficients (bij) –  
branch input  

A32  0.46322 A84  0.61144 A96 0.81101 A85-86,93  0.97902 
A77-A78  0.44118 A32 0.61082 A41-A43  0.69643 A77-A78  0.96186 
A72-76 0.40270 A60-A65  0.55003 A28-A31  0.64636 A41-A43  0.87412 
A60-A65  0.39964 A87-A92  0.50987 A85-86,93  0.57155 A96  0.73923 
A84  0.24720 A72-76  0.50455 A07 - A17  0.44561 A32  0.72464 
A98-A101 0.16951 A83  0.42667 A32 0.40491 A28-A31  0.55724 
A83 0.09467 A98-A101  0.41397 A84 0.00000 A84  0.00000 

* Note: aij 2008/aij 2000 (bij 2008/bij 2000 respectively). 

Source: Own calculations based on NIS data. 

 

 



Annex 5 
Forward and backward multipliers for the tourism branch, aggregated 

(85+86+93=hotels, restaurants and travel agencies) 
2000 2008 

Backward multipliers Forward multipliers Backward multipliers Forward multipliers 

 Production VAT Wage 
earnings Production VAT Wage 

earnings Production VAT Wage 
earnings Production VAT Wage 

earnings 
A01-A06 
Agriculture, 
forestry, fishery, 
forestry exploitation 2.141 1.102 0.147 3.077 1.421 0.333 2.312 1.077 0.299 3.153 1.401 0.505 
A07 - A17 
Extracting industry 2.320 1.037 0.524 5.693 2.063 0.889 2.694 1.016 0.849 7.254 2.515 1.427 
A18-A27 Food, 
beverages, 
tobacco 2.621 0.854 0.170 2.729 1.119 0.323 2.566 0.958 0.310 2.628 1.105 0.397 
A28-A31 Textiles, 
clothing, leather 
and footwear 2.403 0.976 0.605 2.455 1.046 0.542 2.468 1.028 0.845 1.710 0.721 0.520 
A32 Wood 
processing industry 
(excluding furniture 
industry) 2.391 0.964 0.336 1.708 0.712 0.255 2.448 1.007 0.535 1.718 0.723 0.380 
A33 -A34 Pulp and 
paper, editing, 
printing 2.538 0.931 0.314 2.015 0.791 0.284 2.452 1.043 0.315 1.997 0.865 0.311 
A35 -A40 
Chemistry and 
synthetic fibres 3.030 0.564 0.264 3.470 1.161 0.456 3.085 0.755 0.528 3.117 1.093 0.572 



2000 2008 
Backward multipliers Forward multipliers Backward multipliers Forward multipliers 

 Production VAT Wage 
earnings Production VAT Wage 

earnings Production VAT Wage 
earnings Production VAT Wage 

earnings 
A41-A43 Drugs, 
detergents, 
cosmetics, and 
other chemical 
products 2.504 1.032 0.307 1.859 0.768 0.252 2.615 1.016 0.556 1.878 0.749 0.390 
A44-A47 Rubber 
and plastic 
materials, glass 2.672 0.962 0.426 2.535 0.976 0.408 2.634 1.012 0.370 2.749 1.105 0.458 
A48-A54 
Construction 
materials 2.626 0.942 0.421 1.654 0.625 0.261 2.843 0.950 0.447 1.849 0.663 0.298 
A55-A59 Metal and 
steel industry 3.114 0.604 0.337 2.800 0.862 0.395 3.612 0.553 0.438 3.538 1.051 0.561 
A60-A65 Machine 
building 2.531 1.030 0.586 2.252 0.900 0.438 2.667 1.090 0.691 3.084 1.229 0.663 
A67-A71 
Household 
machines and 
appliances, electric 
and electronic 
products 2.405 1.012 0.353 2.653 1.115 0.416 2.537 1.062 0.524 2.414 1.019 0.483 
A72-76 
Transportation 
means 2.770 0.856 0.541 1.373 0.457 0.261 2.574 1.110 0.365 1.418 0.606 0.219 
A77-A78 Furniture 
manufacturing and 
other industrial 
activities 2.269 1.084 0.443 1.171 0.556 0.226 2.436 1.062 0.728 1.188 0.520 0.339 



2000 2008 
Backward multipliers Forward multipliers Backward multipliers Forward multipliers 

 Production VAT Wage 
earnings Production VAT Wage 

earnings Production VAT Wage 
earnings Production VAT Wage 

earnings 
A79-A82 Electric 
and thermal power, 
gas and water 2.909 0.725 0.315 5.253 1.821 0.746 3.264 0.663 0.350 4.881 1.650 0.812 
A83 Constructions 2.382 1.019 0.370 1.373 0.594 0.208 2.372 1.106 0.308 1.582 0.728 0.221 
A84 Wholesale and 
retail trade 1.859 1.205 0.449 1.006 0.652 0.243 1.991 1.185 0.403 1.058 0.630 0.214 
A85-86,93 
HOTELS, 
RESTAURANTS, 
TRAVEL 
AGENCIES 2.093 1.140 0.209 1.414 0.724 0.166 2.341 1.072 0.308 1.327 0.598 0.197 
A87-A92 
Transports 2.344 1.082 0.474 1.754 0.783 0.330 2.088 1.143 0.398 2.108 1.016 0.405 
A94-A95 
Communicationsi 1.610 1.095 0.291 2.180 1.250 0.377 1.778 1.140 0.418 2.139 1.171 0.463 
A96 Financial 
services, banking 
and insurance 1.451 1.104 0.389 2.745 1.490 0.553 2.042 1.128 0.505 1.889 0.943 0.425 
A97 Real estate 
transactions 1.927 1.181 0.026 1.187 0.712 0.038 2.061 1.197 0.060 1.598 0.851 0.127 
A98-A101 Services 
for enterprises 1.858 1.140 0.335 2.600 1.268 0.438 2.319 1.063 0.353 4.032 1.705 0.718 
A102-A105 
Collective, social 
and personal 
services 2.057 1.167 0.685 1.868 0.942 0.482 1.998 1.191 0.755 1.888 0.973 0.556 

Source: Data processed by the authors after NIS. 



Annex 6 
Share of tourism branch disaggregated by branches in total national output computed  

by means of backward output multipliers from 2000 
(billion lei) 

TURNOVER 2000 2001 2002 2003 2004 2005 2006 2007 2008 
Accomodation  2.34 3.54 4.61 5.79 8.72 8.45 10.93 13.44 16.86 
Restaurant 1.84 2.42 3.68 5.17 6.84 7.51 11.31 13.55 18.58 
Railway passenger transportation 2.21 2.58 3.45 4.27 5.47 4.17 4.28 4.75 2.61 
Road passenger transportation 1.27 1.96 2.51 4.16 5.60 6.72 8.40 9.98 11.19 
Water passenger transportation 0.87 1.37 1.68 1.94 2.18 2.69 3.20 4.65 4.47 
Air passenger transportation 0.87 1.37 1.68 1.94 2.18 2.69 3.20 4.65 4.47 
Tourism agencies 0.75 0.95 1.27 1.24 1.78 2.29 3.08 3.97 5.77 
Transportation equipment rental 0.14 0.38 0.78 0.78 0.55 0.72 0.59 0.90 1.50 
Cultural activities 0.06 0.14 0.15 0.15 0.39 0.42 0.51 0.62 0.56 
Sports and leisure activities 1.23 1.39 1.19 1.99 3.16 4.06 6.21 8.30 6.45 
TOTAL TOURISM  11.57 16.11 21.00 27.42 36.86 39.73 51.70 64.81 72.46 
TOTAL ECONOMY 143.51 208.13 274.64 354.90 463.58 526.19 644.50 785.60 975.52 
% TOURISM IN TOTAL 
ECONOMY 8.06 7.74 7.65 7.73 7.95 7.55 8.02 8.25 7.43 
Source: Based on NIS  data.       



Gh. ZAMAN, V. VASILE, M.-R. SURUGIU,  C. SURUGIU 

 

36

References 
1. Augustinovics, M. (1970), “Methods of International and Intertemporal Measures of 

Structures”, in: A.P. Carter and A. Brody (eds) Contributions to Input-Output Analysis 
(Amsterdam, North Holland). 

2. Bonfiglio, A., Esposti, R., Sotte, F. (2006), Rural Balkans and EU Integration. An Input-
Output Approach, Milano, Italy, Franco Angely s.r.l. 

3. Carter and A. Brody (eds) (1970), Contributions to Input-Output Analysis, Amsterdam, North 
Holland. 

4. Chen, C.Y.; Rose, A. (1986), ”The Joint Stability of Input-Output Production and Allocation 
Coefficients”, http://www.rri.wvu.edu/pdffiles/wp8617.pdf. 

5. De Mesnard, L. (2000), ”Methods to Analyze Structural Change over Time and Space: A 
Typological Survey”, http://www.iioa.org/pdf/13th%20conf/MesnardStructuralMethods.pdf. 

6. Department of Business, Economic Development & Tourism (2002), The Hawaii Input-
Output Study: 1997 Benchmark Report, State of Hawaii, Honolulu, http://hawaii.gov/ 
dbedt/info/economic/data_reports/input-output/statewide-io-1997.pdf. 

7. Department of Business, Economic Development & Tourism (2006), The 2002 State Input-
Output Study for Hawaii, State of Hawaii, Honolulu. 

8. Eurostat (2008), “Eurostat Manual of Supply, Use and Input-Output Tables”, 2008 edition, 
Collection: Methodologies and Working Papers, Luxembourg. 

9. Golemanova, A., Kuhar, A. (2007), Input-Output Model for the South-East Region in 
Bulgaria, http://www.daes.si/Konf07/Golemanova%20Kuhar%20DAES.pdf. 

10. Institutul Naţional de Statistică (2007), Conturi Naţionale 2004-2005. 
11. Leontief, W. (1970), Analiza input-output. Teoria interdependenţei ramurilor economice, 

Editura Ştiinţifică, Bucureşti. 
12. Minciu, R. (2000), Economia turismului, Editura Uranus, Bucureşti. 
13. (Morillas, A.; Robles, L.; Díaz, B. (2008), ”Grading the I-O Coefficients Importance. A Fuzzy 

Approach”, http://www.iioa.org/pdf/Intermediate-2008/Papers/3f2_Morillas.pdf. 
14. Oosterhaven, J. (2002), ”On the Definition of Key Sectors and the Stability of Net versus 

Gross Multipliers”, http://som.eldoc.ub.rug.nl/FILES/reports/themeC/2004/04C01/ 04c01.pdf. 
15. Oosterhaven, J. (2008), ”A New Approach to the Selection of Key Sectors: Net Forward and 

Net Backward Linkages”, http://www.iioa.org/pdf/Intermediate-2008/Papers/6e3_ 
Oosterhaven.pdf. 

16. Rueda-Cantuche, J.M.; Ten Raa, T. (2008), ”The Choice of Model in the Construction of 
Industry Coefficients Matrices”, http://www.iioa.org/pdf/Intermediate-008/Papers/ 5c2_ 
RuedaCantuche.pdf. 

17. Surugiu, C.; Frenţ, C.; Surugiu, M. (2009), „Tourism and its Impact upon the Romanian 
Economy: an Input-Output Approach”, Analele Ştiinţifice ale Universităţii "Alexandru Ioan 
Cuza" Iaşi, Vol. 56, pp. 355-376, http://anale.feaa.uaic.ro/ anale/resurse/29_M10_ 
SurugiuFrent.pdf. 

18. (Surugiu, C. (2009),  „The Economic Impact of Tourism. an Input-Output Analysis”, 
Romanian Journal of Economics, Vol. 29, Issue 2/2009, pp. 142-161, 
http://www.revecon.ro/articles/2009-2/2009-2-8.pdf. 



Tourism and Economic Development in Romania 

 

37

19. Tripon, A.; Vasile, V. (coord.) (2006), Proiecte inovative performante pentru turism durabil, 
Ed. Universităţii “Petru Maior” Tg. Mureş. 

20. Wagner, J.E.; Deller, S.C. (1993), ”A Measure of Economic Diversity: An Input-Output 
Approach”, http://www.aae.wisc.edu/cced/937.pdf. 

21. World Travel & Tourism Council (2006), The Impact of Travel & Tourism on Jobs and the 
Economy, United Kingdom. 

22. World Travel & Tourism Council (2010), Progress and Priorities 2009-10, 
http://www.wttc.org/bin/pdf/original_pdf_file/pandp_final2_low_res.pdf. 

23. Zaman, Gh. (1970), L’utilisation du modèle input-output dans le calcul de l’efficience du 
commerce extérieur, Colloque Franco-Roumain sur le thème: Problèmes de l’efficience 
économique, France, Institut de Recherches Economiques, Institut de Science Economique 
Appliquée. 

24. Zaman, Gh.; Surugiu, M.; Surugiu, C. (2010a), “Propagation effects of taxes in Romania: An 
input-output analysis”, Romanian Journal of Economics, Issue 1/2010, pp. 76-94, 
http://www.revecon.ro/articles/2010-1/2010-1-4.pdf. 

25. Zaman, Gh.; Surugiu, M.; Surugiu, C. (2010b), “Time-Stability of the Coefficients: an Input-
Output Analysis on Romania Case”, Analele Ştiinţifice ale Universităţii "Alexandru Ioan 
Cuza" Iaşi, Vol. 57/2010, pp. 483-503, http://anale.feaa.uaic.ro/ anale/resurse/ 
sta5zaman.pdf. 

26. *** Metodologia conturilor naţionale din România, http://www.insse.ro/cms/files/ aplicatie/ 
Metodologii%20CAM/Conturi/Metodologia%20Conturilor%20Nationale%20din%20Romania.
pdf. 

27. *** https://statistici.insse.ro/shop. 




